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Abstract Non-motor symptoms are gaining relevance in
Parkinson’s disease (PD) management but little is known
about their progression and contribution to deterioration of
quality of life. We followed prospectively 707 PD patients
(62 % males) for 2 years. We assessed non-motor symp-
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toms referred to 12 different domains, each including 1-10
specific symptoms, as well as motor state (UPDRS), gen-
eral cognition, and life quality. Hoehn & Yahr (H&Y)
stage was used to categorize patient status (I-II mild; IIT
moderate; IV-V severe). We found that individual non-
motor symptoms had variable evolution over the 2-year
follow-up with sleep, gastrointestinal, attention/memory
and skin disturbances (hyperhidrosis and seborrhea)
becoming more prevalent and psychiatric, cardiovascular,
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and respiratory disorders becoming less prevalent. Devel-
opment of symptoms in the cardiovascular, apathy, urinary,
psychiatric, and fatigue domains was associated with sig-
nificant life-quality worsening (p < 0.0045, alpha with
Bonferroni correction). During the observation period, 123
patients (17 %) worsened clinically while 584 were rated
as stable. There was a fivefold greater increase in UPDRS
motor score in worse compared with stable patients over
24 months (p < 0.0001 vs. baseline both in stable and
worse group). The total number of reported non-motor
symptoms increased over 24 months in patients with motor
worsening compared to stable ones (p < 0.001). Thirty-
nine patients died (3.4 % of patients evaluable at baseline)
with mean age at death of 74 years. Deceased patients were
older, had significantly higher H&Y stage and motor score,
and reported a greater number of non-motor symptoms at
baseline. In conclusion, overall non-motor symptom pro-
gression does not follow motor deterioration, is symptom-
specific, and only development of specific domains nega-
tively impacts quality of life. These results have conse-
quences for drug studies targeting non-motor features.

Keywords Parkinson’s disease - Non-motor symptoms -
Mortality - Cognition - Quality of life - Motor progression
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Introduction

Non-motor symptoms (NMS) are gaining increasing rele-
vance in the management of Parkinson’s disease (PD) and
the use of dedicated questionnaires and scales may facili-
tate their clinical recognition and assessment [1, 2]. In our
PRIAMO cohort study, we initially reported that among the
1,072 patients screened, 98 % complained of at least 1
NMS while the average number of NMS per patient was 6.
In addition, we found a negative correlation between
presence of NMS and quality of life, further emphasizing
their clinical relevance [3], a finding similar to other large
clinical surveys [4-6]. NMS may also show a variable
response to medications. A recent study demonstrated
improvement in PD depressive symptoms after therapy
with the dopamine agonist pramipexole compared to pla-
cebo [8]. Moreover, switching advanced PD patients from
oral to continuous duodenal levodopa infusion improved
sleep, bladder function, pain, sexual dysfunction, and
depression while cognition did not change, suggesting that
NMS impairment is variably driven by dopaminergic
denervation [7].

Overall, interpretation of these results is limited by the
scarce amount of data on individual NMS rate of pro-
gression, small number of study patients and short-term
prospective observation period. More data are available on
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cognitive dysfunction with two recent studies reporting that
almost 50 % of PD may develop dementia after 15-year
follow-up [9], with prevalence increasing to 80-90 % by
the age of 90 years [10]. Cognitive changes may be asso-
ciated with PD neuropsychiatric features, particularly
depression and psychosis, which have been shown to be
highly prevalent at all disease stages and to contribute
significantly to disability [11].

In the current manuscript, we are now reporting for the
first time 2-year prospective assessment of NMS in a large
cohort of PD patients. In our PRIAMO cohort, in addition
to assessment of NMS progression, we also explored their
relationship with motor features and quality of life as well
as the relevance for life expectancy. The main advantage of
the PRIAMO PD cohort is represented by the number of
patients investigated using a naturalistic approach, the
involvement of both academic institutions and hospital-
based services, and the even distribution of participating
sites across all Italian regions.

Patients and methods
Study population

The PRIAMO study (PaRkInson And non MOtor symp-
toms) is an Italian multicenter naturalistic survey aimed at
assessing NMS in a large cohort of patients affected by
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different types of parkinsonism, consecutively enrolled
between July 2005 and June 2006 at 55 participating cen-
ters (see Appendix 1). It consisted of a cross-sectional
phase (results have been published previously [3]) and of
the here reported prospective assessment. The methodo-
logical issues and the baseline features of these patients
have been described in our previous papers [3, 12]. We are
here now presenting data only for PD patients who com-
pleted baseline visit, the first follow-up within 12 £
4 months from baseline and the last visit after additional
12 £+ 4 months from first follow-up.

Data collection and methods

All patients underwent the same evaluation at each visit.
We assessed NMS using a semi-structured interview,
which explores symptoms referred to 12 different domains
(gastrointestinal, pain, urinary, cardiovascular, sleep, fati-
gue, apathy, attention/memory, skin, respiratory, psychi-
atric, and miscellaneous other symptoms). Each domain
included between one and ten discrete symptoms that
patients were asked to report as “present/absent” with
reference to the last month prior to the visit. Details of
symptoms listed for each domain were published previ-
ously [12, 13]. A domain was counted as “present” if at
least one symptom was reported. At each visit we recorded
the Hoehn & Yahr scale (H&Y) [13], the Unified Parkinson
Disease Rating Scale part III (UPDRS-III) [14], the Mini-
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Mental State Examination (MMSE) [15], the Frontal
Assessment Battery (FAB) [16], the 39-item Parkinsons’
Disease Questionnaire (PDQ-39) [17], and the Hamilton
Depression Scale (HAM-D; [18]).

Statistical analysis

Descriptive statistics consisted of mean and standard
deviation (SD) when statistical distribution of quantitative
variables was not skewed. In all other cases, non-para-
metric statistics, i.e., median and interquartile range (IQR),
were applied. The evolution of NMS was evaluated with
regard to the 12 domains: patients complaining of >1
symptom within a domain were considered NMS-domain
positive. The proportion of patients who remained stable
and developed a non-motor domain during the 24-month
follow-up (incidence) or did not have a non-motor domain
any longer at the 12 or 24 month follow-up (regression)
was calculated in order to assess NMS evolution.

Moreover, both the overall number of NMS and the
number of positive domains reported by patients were
calculated. For each scale, only the fully completed eval-
uations were considered for statistical analysis, i.e., no re-
coding or interpolation of missing items was performed.
Missing responses at the MMSE were considered equal to
0, according to McDowell and Newell [19]), unless all
items were missing. For MMSE and FAB, age- and edu-
cation-adjusted scores were calculated and a cut-off of 23.8
and 13.48, respectively, were used, according to Italian
normative data [20, 21]. Presence of cognitive impairment
was defined as MMSE score <23.8 and frontal dysfunction
as FAB score <13.48. UPDRS-III, HAM-D, and PDQ-39
total scores were calculated by summing single items
scores. Changes in the H&Y score between the visits were
used to stratify patients in worse and stable. More specif-
ically, patients moving from H&Y 1-2 (rated as “mild”) at
baseline to H&Y 3 (rated as “moderate”) or H&Y 4-5
(rated as “severe”) at either follow-up visit or from H&Y 3
(moderate) to H&Y 4-5 (severe) at either follow-up visit
were defined “worse” while all other patients were defined
“stable”.

Comparisons were performed by paired ¢ test for mean
values and Fisher’s exact test for frequency distribution.
We used ANOVA, or non-parametric ANOVA, for vari-
ables with asymmetrical distribution to assess the effect of
disease severity on clinical evolution. The significance
threshold was set to 0.05 and corrected with Bonferroni’s
formula in case of multiple comparisons accepting of
k significance tests as statistically significant those with
p values smaller than 0.05/k. Data were analyzed using
SAS for Windows, release 9.1. Project management
including data management, quality control and statistical
analysis was performed by MEDIDATA (Modena, Italy).
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Results

A total of 707 (66 % of 1,072 evaluable patients at base-
line) PD patients (439 males: 62 % and 268 females: 38 %)
completed all prospective assessments. We compared
general clinical characteristics the 707 patients followed-up
for 24-months to the 365 patients who did not have com-
plete follow-up. The patients who completed the PRIAMO
study were younger and had less severe clinical conditions
at baseline as shown by lower H&Y and UPDRS scores
and by a lower number of NMS and NMS domains at
baseline (p, f test <0.0001 for all the comparisons). No
significant gender differences were present. The complete
patients’ flow of our PRIAMO study is summarized in
Fig. 1.

The mean (£SD) H&Y score changed from 1.97 (0.75)
at baseline to 2.09 (0.77) after 12 months and to 2.23 (0.80)
after 24 months (both p < 0.0001 vs. baseline: ANOVA
repeated measures). Based on H&Y stage, 123 (17 %)
patients worsened over the 2-year follow-up, whereas the
remaining 584 (83 %) were rated as clinically unchanged.
The proportion of patients with mild disease severity
decreased from 70 % at baseline to 58 % at 24-month
follow-up visit and the proportion of patients with mod-
erate and severe disease severity increased over time (from
26 to 34 % and from 4 to 8 %, respectively).

The mean UPDRS-III scores in the whole PD cohort as
well as in stable and worse patients are listed in Table 1.
Over 2 years, the mean increase in UPDRS-III score was of
3.39 points in the whole population, but 9.93 in the sub-
group of patients presenting clinical worsening. Almost
90 % of our patients were already on dopaminergic med-
ications (levodopa or dopamine agonist alone or in com-
bination) at baseline increasing to 95 % at the end of the
2-year observation period. Given the naturalistic design of
the PRIAMO study, we did not record individual medica-
tion doses.

There was no change in number of NMS domains over
the entire follow-up period (p, ANOVA repeated measures
>0.05) while the total number of NMS increased signifi-
cantly (p, paired ¢ test <0.01) only at the 24-month visit
compared to baseline (no difference between baseline and
the 12-month visit, p paired ¢ test >0.05) (Table 2). NMS
of pain, gastro-intestinal, urinary, sleep, and psychiatric
domains were consistently observed during the entire study
period, with an approximately 40 % frequency at all visits.
Overall, NMS had a variable evolution over the 2-year
observation period with domains like sleep, gastrointesti-
nal, attention/memory disturbances and skin (hyperhidrosis
and seborrhea) becoming more prevalent and psychiatric,
cardiovascular, and respiratory becoming less prevalent.
Figure 2 depicts the difference between the incidence and
the remission of non-motor symptoms over 24 months.
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Fig. 1 Patients’ disposition
during the observation period

PD patients evaluable at baseline (1142)

i Died between baseline and 12-month follow-up visit (21) |

—| Lost to follow-up for unspecified reasons (196) |

Attended the 12-month follow-up visit <8 or >16 months from

baseline (14)

PD patients evaluable at 12 months (911)

[
| Died between 12-and 24-month follow-up visits (18) |

_| Lost to follow-up for unspecified reasons (104) |

Attended the 24-month follow-up visit <8 or >16 months from 12-

month follow-up visit or were not in the same motor phase as
previous visits (82)

PD patients evaluable at 24 months (707)

Table 1 Severity of motor symptoms measured by UPDRS-III score and changes from baseline

Overall population

Worse patients Stable patients

(n = 592)* (n = 107) (n = 485)
Mean (SD) Mean (SD) Mean (SD)
Baseline 21.21 (11.26) 22.28 (9.38) 20.97 (11.62)
12-month follow-up 21.90 (11.71)* 26.30 (9.96) 20.93 (11.85)**
24-month follow-up 24.60 (13.03)** 32.21 (12.06)** 22.92 (12.64)**
Change between baseline and 12-month follow-up 0.69 (8.99) 4.02 (9.31) —-0.04 (8.06)
Change between baseline and 24-month follow-up 3.39 (10.75) 9.93 (10.27) 1.94 (10.31)
* p, paired ¢ test = 0.06 versus baseline; ** p, paired ¢ test <0.0001 versus baseline
 Patients with UPDRS-III score calculated at baseline, 12-, and 24-month follow-up
Table 2 Changes in the number of NMS domains and NMS over the 20% ‘ O Baseline Il 12 months [ 24 momhs‘

study period (n = 707)

NMS domains NMS

Mean n (SD) Mean n (SD)
Baseline 5.24 (2.48) 7.80 (4.90)
12 months 5.22 (2.60) 7.87 (5.14)
24 months 5.30 (2.65) 8.24 (5.45)*

* p, ANOVA repeated measures = 0.0055

There was no difference between stable and worse patients
in incidence and remission of the different NMS domains
over the follow-up for all NMS domains (p, Chi-square test
>0.0045 (alpha with Bonferroni’s correction = 0.05/11)).
However, in worse patients, the most frequent newly
incident NMS were in the sleep, apathy and attention/
memory domains (Table 3).

Mild

Moderate Severe

Fig. 2 Evolution of disease severity on the basis of H&Y stages,
grouped in mild (stages 1-2), moderate (stage 3), and severe (stages 4-5)

The mean MMSE was 27.63 (SD 2.69) at baseline,
27.46 (3.31) at 12 months, and 27.19 (3.75) at 24 months.
The latter value was lower compared to baseline (p, paired
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Table 3 New incidence and

remission of NMS domains over NMS domain Patients with newly incident  Patients with remission Chi-square test;
24 months: stable versus worse symptoms over 24 months of symptoms over 24 months  p value (stable
PD (based on H&Y stage) Stble, 1 (%) Worse, n (%) Stable, n (%) Worse,n (%) > o)
Gastrointestinal 72 (12.4) 19 (15.5) 65 (11.2) 705.7) 0.15
Pain 86 (14.8) 19 (15.6) 85 (14.6) 17 (13.9) 0.964
Urinary 73 (12.6) 18 (14.6) 80 (13.8) 6 (4.9) 0.023
Cardiovascular 28 (4.9) 12 (9.8) 49 (8.6) 14 (11.5) 0.052
Sleep disturbances 83 (14.3) 27 (22.0) 82 (14.2) 7 (5.7) 0.009
Fatigue 88 (15.2) 19 (15.6) 79 (13.6) 16 (13.1) 0.985
Apathy 62 (10.7) 22 (17.9) 79 (13.6) 10 (8.1) 0.032
Attention/memory 77 (13.2) 22 (17.9) 66 (11.3) 11 (8.9) 0.338
Patients with NMS domain Skin 62 (10.6) 18 (14.6) 45 (1.7) 9 (7.3) 0.442
present or absent during the Psychiatric symptoms 69 (11.9) 18 (14.6) 112 (19.3) 14 (11.4) 0.101
entire study period are not Respiratory 36 (6.2) 13 (10.6) 52 (8.9) 12 (9.8) 0.198

shown

Table 4 Baseline characteristics of patients who died during follow-up compared to the patients alive at 24-month follow-up visit

Total patients alive

Dead patients p value, t test (dead

at 24-month follow-up (n = 39) vs. alive patients at
visit (n = 707) 24-month follow-up visit)
Age, mean (SD) 66.8 (9.1) 73.7 (8.5) <0.0001
Severity of disease at baseline 2.0 (1.5-2.5) 2.5 (2.0-3.0) <0.0001
(H&Y score): median (IQR)
UPDRS score at baseline: mean (SD) 22.0 (12.0) 32.7 (16.9) 0.00052
Number of NMS per patient at baseline 7.8 (4.9) 10.6 (5.4) 0.00067

IQR interquartile range

t test < 0.0003), though the difference may not to be
clinically meaningful. Forty-six patients (7 %) with a
normal MMSE score at baseline reached or fell below the
cut-off value (<23.8) at 24-month assessment. No change
was observed in the mean FAB score (p, ANOVA repeated
measures >(0.05) as well as the HAM-D score (p, ANOVA
repeated measures = 0.03) throughout the study period.
During the 2-year follow-up, 39 PD patients died
(3.4 %; 26 males, 13 females), 21 (1.8 %) during the first
year and 18 (1.6 %) during the second year. Table 4
compares age and disease characteristics of deceased
patients with the patients who were alive at 24-month
follow-up visit. Deceased patients were older, had signifi-
cantly higher H&Y and UPDRS-III scores, and presented a
greater number of NMS at baseline. Mortality was higher
among PRIAMO PD patients with age between 60 and
74 years versus overall Italian population as established for
year 2005 by the Italian Institute of Statistics (ISTAT) [22].
A total of 377 patients completed the PDQ-39 ques-
tionnaire at all visits. There was no mean change in total
PDQ-39 score over 2 years although total score increased
(reflecting worsening quality of life) in patients who

@ Springer

developed symptoms in cardiovascular, apathy, psychiatric
and fatigue domains during the 24-month observation,
compared to patients with regression of the same symp-
toms in these domains [Mann—Whitney test, p < 0.0045
(alpha with Bonferroni’s correction = 0.05/11)]. Con-
versely, incidence or regression of NMS in urinary, skin,
pain, gastrointestinal, respiratory, attention/memory, and
sleep domains did not affect PDQ-39 score (Figs. 3, 4).

Discussion

The main objective of our PRIAMO study was to assess
prospectively the progression of NMS in a large cohort of
PD patients at different disease stages selected from both
academic and hospital-based services. In our previous
cross-sectional observation, we found that overall NMS
number increases along with disease motor severity and
duration. We used a new questionnaire that did not undergo
formal clinimetric validation but delivered consistent
results with other cohort studies where NMS were evalu-
ated using specific scales or questionnaire [3]. However,
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Fig. 4 Median (IQR) PDQ-39 total score change from baseline to
24-month follow-up in patients with newly incident or regressed NMS
domains (/QR interquartile range). A positive change in PDQ-39
means a worsening in quality of life while a negative change indicates

the results of our current prospective assessment indicate
that NMS progression is variable and domain specific,
which means that it often follows a different pattern
compared to motor features. More specifically, although
NMS increased in number only in patients showing clinical
motor progression, there were domains becoming more and
other less prevalent. Finally, only the development of NMS
in specific domains contributed to worsening quality of life.
These findings further highlight the relevance of NMS for
PD [9], but also indicate that their assessment is comple-
mentary to motor evaluation if one wants to measure PD
progression [23, 24]. The uneven development of discrete
NMS domains in our PRIAMO cohort suggests a non-lin-
ear progression that is relevant for planning future trials
targeting specific NMS and possibly neuroprotection [25].

The occurrence of NMS that are concomitantly
increasing and decreasing in frequency in the same patient

disturbances

an improvement in quality of life (median total score at 24-month
follow-up minus median total score at baseline). *Mann—Whitney
test, p < 0.004

population is not easily explained and would probably
require additional investigation. In the PRIAMO study, we
only recorded presence or absence of NMS and did not rate
their severity except for cognition and mood where we
used specific scales. Our interpretation is that by applying
the questionnaire, treating neurologists became aware of
NMS presence and may have adjusted medications’ doses
or regimens. Indeed a recent survey suggested that NMS
are often undeclared by patients unless a specific ques-
tionnaire is administered [26], while randomized studies
indicate that NMS like sleep disturbances or depressive
symptoms can be improved by dopamine agonists [8, 27].
This may be reflected particularly in the stable group where
adjustment in dopaminergic therapy possibly contributed in
stabilizing clinical motor conditions. The observation that
NMS with remitter greater than incident number included
cardiovascular symptoms (which included two symptoms
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lightheadedness/dizziness during the postural changes, fall
because of syncope) or psychiatric features (which incor-
porated ten symptoms including anxiety, panic attacks,
depression, and hallucinations) which may benefit from
optimization of dopaminergic therapy would be consis-
tent with this hypothesis. It must be stressed that given
the naturalistic nature of our PRIAMO study, we did not
specifically record medication doses and therefore we
cannot establish with certainty the presence of this
relationship. Interestingly, presence or absence of
symptoms in the cardiovascular and psychiatric domains
had a great impact on quality of life, confirming their
relevance for PD management. By contrast, skin domain,
which in our study included two NMS hyperhidrosis and
seborrhea, showed the greatest progression in terms of
new incident patients but had little impact on quality of
life.

We did not observe significant mean changes in MMSE
and frontal lobe function assessed using the FAB. Given
the large number of participating sites, which included
both academic institutions as well as hospital-based ser-
vices, we had to limit our cognitive evaluation to rela-
tively simple tests. Moreover, among our initial exclusion
criteria there was MMSE < 24 meaning that our PRI-
AMO cohort did not include patients who had significant
cognitive abnormalities at baseline and may be at greater
risk to develop dementia. Nonetheless, in 7 % of our
patients, the MMSE fell below the MMSE cut-off for
dementia in PD [28]. Moreover, apathy (which included
loss of interest in surrounding matters, loss of interest in
activities of daily living, awareness deficit) as well as
attention/memory were the most frequent newly incident
NMS domains in patients showing clinical worsening
confirming their key-role for disease progression. Pres-
ence of these NMS domains contributed also significantly
to patients’ quality of life.

One interesting observation from our study regards
the assessment of mortality rate in our patients. Overall,
we observed a higher mortality in our PRIAMO cohort
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compared to the Italian population in the same age range
[22] and more importantly a similar death rate in male
and female patients indicating the PD has greater impact
on women life expectancy (which is significantly
higher than men in the control population). Interest-
ingly, the number of NMS in patients who died during
follow-up was higher at baseline compared to other
patients, confirming that end-stage PD is also associated
with widespread degeneration in addition to motor
disability.

We had a relatively high number of dropouts during the
follow-up period (34 % of the total initial patients). This is
due to the naturalistic nature of the study and to the
exclusion of patients who did not have complete follow-up
data for the 2 years.

In conclusion, we reported for the first time a natu-
ralistic prospective assessment of NMS in a large cohort
of PD patients evaluated at multiple centers in Italy. The
observation of a variable course as well as contribution to
quality of life of different NMS domains may serve as
basis for planning future studies targeting disturbances
beyond motor features and possibly also for defining
appropriate outcome measures in future neuroprotective
trials. Further studies using specific scales are warranted
to assess prospectively both NMS occurrence and
severity and how they are modified by current and future
therapies.
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Appendix 1: The PRIAMO study group

First name Last name Unit Hospital Town
Salvatore Zappulla Neurologia Ospedale Umberto I Enna
Clelia Pellicano Clinica Neurologica Ospedale Sant’Andrea, II Facolta di Roma
Medicina e Chirurgia, “Sapienza”
Universita di Roma
Sara Meoni Clinica Neurologica I Day Hospital Dip. Scienze Firenze
Neurologiche e Psichiatriche
Marianna Capecci Clinica di Neuroriabilitazione Ospedale Umberto I Ancona
Natalia Caravona Centro Parkinson Dipartimento “Sapienza” Universita di Roma Roma
di Neurologia e Psichiatria e
Centro di Ricerca per le
Malattie Sociali (CIMS)
Gianni Pezzoli Centro Parkinson Istituti Clinici di Perfezionamento Milano
Vittorio Petretta Neurologia e Stroke A.O.R.N. San Giuseppe Moscati Avellino
Massimo Pederzoli Neurologia Ospedale Civile Vimercate
Fulvio Pepe Neurologia Fondazione Poliambulanza Brescia
Marianna Amboni IDC-Hermitage-Capodimonte Napoli
Daniela Frosini Centro Parkinson Azienda Ospedaliero-Universitaria Pisana Pisa
Sergio Zanini Clinica Neurologica Policlinico Universitario Udine Udine
Giampiero Volpe Neurofisiopatologia Dip. Neuro Presidio Ospedaliero S. Luca Vallo della Lucania
Orto Traumatologia
Gilda Di Brigida Dipartimento Neuroscienze, Universita degli Studi di Genova Genova
Oftalmologia e Genetica
Marco Di Giovanni U.O. di Neurologia Ospedale Regionale Aosta
Roberto L’Erario Neurologia Ospedale Civile San Bortolo Vicenza
Giuseppe Ciacci Neurologia Policlinico Le Scotte Siena
Antonio Cannas U.O.Neurologia Policlinico Universitario di Monserrato Monserrato, Cagliari
Luisa Giglia Neurologia Azienda Ospedaliera S. Elia Caltanissetta
Alfredo Petrone Neurologia Presidio Ospedaliero Annunziata Cosenza
Stefano Amidei Neurologia Ospedale Ramazzini Carpi
Giorgio Trianni Neurologia P.O. F. Ferrari Casarano
Giovanni Cossu Centro Parkinson - Azienda Ospedaliera G.BROTZU Cagliari
U.O.Neurologia
Maria Bloise Dip.to Scienze Neurologiche Policlinico Umberto I Univ.La Sapienza Roma
Chiara Logi U.O Neurologia Ospedale Versilia Camajore
Francesco Soleti Clinica Neurologica Universita Cattolica S. Cuore Policlinico Roma
Gemelli
Michele Abrignani U.O. Neurologia Ospedale di Marsala ASP TP/2 Marsala
Rossana Scala Neurologia Ospedale S. Maria Loreto Nuovo Napoli
Franco Pennisi Neurologia Ospedale di Castelvetrano Castelvetrano
Lucia Grasso Neurologia Ospedale della Misericordia Grosseto
Francesca Preda Neurologia Dip. Neuroscienze Ospedale Sant’ Anna Ferrara
applicate alla clinica
Giacomo Gurgone U.O. Neurologia Az. Osp. S.Giovanni di Dio Agrigento
Mario Zappia Clinica Neurologica I Policlinico Universitario Catania
Stefania Lanfranchi Neurologia Ospedale S. Antonio Abate Gallarate Gallarate
Tania Avarello Centro per lo studio delle O.R. Villa Sofia Palermo
M.Extrapiramidali
Francesca Morgante Dipartimento di Neuroscienze, Universita di Messina Messina
Scienze psichiatriche ed
Anestesiologiche
Paolo Stanzione Dept. Neuroscience Universita di Roma Tor Vergata Roma
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Appendix 1 continued

First name Last name Unit Hospital Town
Augusto Scaglioni Div. Neurologia Ospedale di Vaio Fidenza
Sabina Capellari Centro per lo studio e la cura Dipartimento Scienze Neurologiche Bologna
delle malattie extrapiramidali Universita di Bologna
Monia Blundo U.O. Neurologia P.O. Guzzardi Vittoria
Lucia Antonutti Clinica Neurologica Ospedale di Cattinara Trieste
Pasqualino Simone Neurologia Ospedale Casa Sollievo della Sofferenza San Giovanni
Rotondo
Paola Soliveri Neurologia I Istituto Nazionale Neurologico C. Besta Milano
Biagio Troianello Neurologia Istituto Clinico Citta di Brescia Brescia
Mattia Anna Iellamo U.O. Neurologia Ospedale G. Iazzolino Vibo Valentia
Alessandro Mauro Neurologia Istituto Scientifico San Giuseppe Piancavallo
Maurizio Zibetti Dipartimento Neuroscienze Universita degli Studi di Torino Torino
Giuseppe Nastasi Neurologia Az. Osp. Papardo Messina
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