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Abstract

Introduction: Data on epidemiology of atypical parkinsonian syndromes (APS) in
North African countries are limited. Our objective was to study the epidemiological
features of APS in a Tunisian population.

Methods: We conducted a 17-year retrospective cross-sectional descriptive study
in the Department of Neurology at Razi University Hospital. We included all pa-
tients responding to consensus diagnosis criteria of APS. We recorded demographic
and clinical data. Group differences were assessed with a post hoc ANOVA with a
Bonferroni error correction.

Results: We included 464 APS patients. Hospital prevalence of APS among all par-
kinsonism cases was 20.6%. Mean annual increase of incidence defined as newly
diagnosed APS cases per year reached 38.8%/year. APS were divided into 4 etiologi-
cal subgroups: dementia with Lewy bodies (DLB; 56.7%); progressive supranuclear
palsy(PSP; 16.2%); multiple system atrophy (MSA; 14.6%); and finally corticobasal
syndrome (CBS; 12.5%). Sex-ratio was 1.2. This male predominance was found in all
subgroups except MSA (p = .013). Mean age at onset was 68.5 years, most belated
in DLB (69.7 years; p < .001). Young-onset parkinsonism (<40 years) was found only
in MSA subgroup (p = .031). Parkinsonism was of late onset (>70 years) in 50.7% of
patients and was significantly associated with DLB subgroup (p = .013). Inaugural
parkinsonism was associated with CBS and MSA (p = .0497), and gait disorders at
disease onset were associated with PSP and MSA (p = .0062). Cognitive and mood
disorders were more marked in DLB and most preserved in MSA. Consanguinity was
more marked in CBS (p = .037), and family history of dementia and psychiatric dis-
eases was more common in DLB. Thirty-seven families with similar cases of APS were
identified.

Conclusions: This is the largest African epidemiological study on APS. In our popula-
tion, APS were frequent and dominated by DLB. The age of onset of parkinsonism

was the most decisive feature for differential diagnosis.
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1 | INTRODUCTION

Atypical Parkinsonian syndromes (APS) or “Parkinson-plus” syn-
dromes describe a spectrum of heterogeneous neurodegenerative
disorders. Although the term “atypical” supposes the existence of
additional atypical signs and symptoms for Parkinson's Disease
(PD), only multiple system atrophy (MSA), progressive supranuclear
palsy (PSP), and corticobasal degeneration (CBD) are commonly in-
cluded under this umbrella term (Mulroy et al., 2019; Stamelou &
Bhatia, 2016). Nevertheless, the nosology range of these disorders
is relentlessly expanding. In addition to the cited pathologies, APS
could include dementia with Lewy bodies (DLB) (Deutschlander
et al., 2018) DLB and MSA belong to the subgroup of synucleinopa-
thies, whereas CBD and PSP are part of the subgroup of tauopathies
(Foguem & Kamsu-Foguem, 2016; Stamelou & Bhatia, 2016). In this
context of diagnosis and nosology difficulties, the study of the epi-
demiology of APS can be challenging. Given the rapid growth of the
elderly population in developing countries, like in Tunisia (Hussein
& Ismail, 2017), and its consequences for national healthcare sys-
tems, epidemiology of APS in these regions should be investigated
in greater depth. To determine the epidemiologic features of APS
in a Tunisian population, we conducted a retrospective cross-sec-
tional descriptive study and analyzed their hospital prevalence and
incidence and the demographic characteristics of the different sub-

groups of APS.

2 | MATERIALS AND METHODS
2.1 | Investigation protocol

A retrospective cross-sectional descriptive study was carried in
the Department of Neurology at Razi Hospital, a tertiary care hos-
pital in Tunis in North Tunisia, including all patients responding to
the respective international consensus diagnosis criteria one of
the following APS, that is, DLB (McKeith et al., 2017), MSA (Gilman
et al., 2008), PSP (Hoglinger et al., 2017) and corticobasal syndrome
(CBS) (Armstrong et al., 2013), over a period of 17 years (from 2003
to 2019). Considering the initial hospital clinic diagnosis, we retro-
spectively applied the diagnosis criteria of APS to collected cases,
comprising patients either initially classified as having parkinsonism
or those initially classified as having one of the APS without par-
kinsonism. Patients were than reclassified accordingly. All patients
had a neurological examination performed by a movement disorder
specialist. Data were collected from the primary medical records
and/or during patient's visit. We retrospectively reviewed the charts
of all included patients with a reconstitution of their demographic

data, family, personal and clinical history, complete physical, and

neurological examination. The type and age of occurrence of initial
motor (parkinsonism (tremor or akinesia), gait disorders, falls, move-
ment disorders) and nonmotor (cognitive, behavioral, autonomic,
and sleep disorders) symptoms were specified. The age of onset of
the disease was defined as the age of occurrence of initial motor
and/or nonmotor symptoms. The age of onset of parkinsonism was
specified whether occurring at disease onset or later. The diagnos-
tic delay was defined as the duration between the age at disease
onset and the age at diagnosis. Neuropsychological assessment,
performed at first consultation, comprised the Mini Mental State
Examination (MMSE), the Frontal Assessment Battery (FAB), the
Geriatric Depression Scale (GDS) (in patients of >65 years), or the
Beck Depression Inventory (BDI) (in patients of <65 years) and the
Neuropsychiatric Inventory (NPI).

Systematic morphological brain imaging (CT scan and/or MRI)
was used on an exclusionary basis to rule out other CNS diseases,
excluding space-occupying lesions and to assess patterns of at-
rophy that aids diagnoses made by neurological assessment. This
avoids the inclusion of other possible etiologies mimicking APS
presentations such as brain tumors (Morelli et al., 2014), vascu-
lar lesions (Koga et al., 2019), or Creutzfeldt Jakob disease (Arnao
et al., 2015). All patients with no brain imaging were not included.
This group of patients was classified as APS of non established
diagnosis.

We excluded all patients with Parkinson's disease (PD) accord-
ing to the UK Parkinson's Disease Society Brain Bank (UKPDSBB)
criteria or with parkinsonian syndrome of secondary origin (drug-in-
duced, vascular, infectious, metabolic, tumor, post-traumatic, normal
pressure hydrocephalus). Included patients were classified in the fol-
lowing subgroups: DLB, MSA, PSP, and CBS. For PSP patients, we
also specified the phenotype according to the 2017 MDS criteria
(Hoglinger et al., 2017). For MSA, based on initial presentation, we
divided the patients into three subgroups: the parkinsonian subtype
(MSA-P), the cerebellar subtype (MSA-C), and finally a group of MSA
patients with mixed phenotype.

2.2 | Data base and statistical analysis

Continuous variables were expressed as mean + standard deviation.
Fisher's exact probability test for frequency tables was used for sta-
tistical analysis. Chi-square test was used for categorical variables
and t test to compare continuous variables (means) between sub-
groups. A post hoc ANOVA (corrected for multiple comparisons with
a Bonferroni error correction) was performed to analyze significant
differences between the groups. A value of p < .05 was considered
statistically significant. Statistical analyses were performed using
SPSS software.
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2.3 | Ethics

The patients gave their written informed consent, and the study was
approved by the local ethics committee in Razi Hospital. All data
were anonymized to protect privacy and confidentiality. The study

was conducted according to guidelines of declaration of Helsinki.

3 | RESULTS

Among the 2,150 collected patients during the 17-year period of the
study, diagnosed either with parkinsonian syndrome or APS without
parkinsonism (for instance, patients with cerebellar form of MSA or
patients with DLB who have not yet developed parkinsonism until
the date of inclusion), 488 responded to the international consensus
criteria of at least one of the APS. Among them, only 464 patients
had brain imaging and were included for this study. Twenty-six pa-
tients did not yet develop parkinsonism during the study period.
Hence, the hospital prevalence of APS among all parkinsonism cases
was 20.6%. A flow diagram of the study is depicted in Figure 1.

The annual incidence in our department increased from 5 pa-
tients in 2003 to 43 new cases in 2019, with a peak of incidence of
54 new cases per year, corresponding to a mean annual increment
of 38.8% per year. In the same period, the mean annual increment
of the number of all new consulting outpatients in our department
was 7.8%.

The most frequent subtype of APS in our cohort was DLB (56.7%;
n = 263), followed by PSP (16.2%; n = 75), MSA (14.6%; n = 68), and
CBS (12.5%; n = 58). This distribution remained broadly steady
during the period of the study (Figure 2).

For the PSP subgroup, the main phenotype was the typical
Richardson's syndrome (PSP-RS) (34.7%; n = 26), followed by PSP-
CBS (17.3%; n = 13) than PSP with predominant parkinsonism (PSP-
P) (12%; n = 9), speech/language disorder (PSP-SL) (9.3%; n = 7),
postural instability (PSP-PI) (9.3%; n = 7), frontal presentation (PSP-
F) (8%; n = 6), ocular motor dysfunction (PSP-OM) (4%; n = 3), with
progressive gait freezing (PSP-PGF) (2.7%; n = 2), primary lateral
sclerosis (PSP-PLS) (1.3%; n = 1), and cerebellar ataxia (PSP-C) (1.3%;
n = 1). For MSA patients, the MSA-P subtype was the most common

| 2150 Collected patients

Excluded |
M
1662Parkinsonism 488 APS (International consensus
of other origin criteria)
&
Non-included | ‘ 464 included APS
J 2 |2
24 APS 438 APS 26 APS
without with without

brainimaging parkinsonism parkinsonism

FIGURE 1 Flowchart of the study. APS, Atypical parkinsonian
syndrome
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reaching 73.5% (n = 50) and the MSA-C subtype the least frequent
one with 10.3% (n = 7). A mixed phenotype was found in 16.2%
(n=11).

In our cohort, significant differences in sex-ratio (SR) were
observed (p = .013). The SR overall was 1.17 with male predomi-
nance among DLB, PSP, and CBS subgroups (1.22, 1.64, and 1.23,
respectively). Interestingly, female predominance (SR = 0.61) was
found among MSA patients. The overall mean age at onset was
68.5 + 10.8 years, while the age of diagnosis was 71.76 + 11.2 with
average diagnostic delay of 3.4 + 3.8 years. Significant differences in
mean age of onset were noticed across APS subgroups p < .001. In
fact, the most belated was found in DLB patients (73.79 + 8.72 years)
and earlier in MSA (58.85 + 9.7 years). Among all APS, only in DLB
onset occurred beyond the age of 85 years, and there was a signif-
icant association in DLB subgroup with an onset beyond the age of
65 years (85.17% of DLB patients, p < .001). In contrast, early onset
before the age of 65 years was more commonly noted in MSA pa-
tients (70.41%) (Table 1).

Initial symptoms were essentially nonmotor among DLB sub-
group (60.8%) and motor in the other subgroups. Memory disor-
ders were the most frequent manifestation at the onset (29.95%),
especially in DLB subgroup (44.48%), followed by gait disorders
and parkinsonism (23.27%, 22.41%, respectively). Gait disorders
at the onset of the disease were more pronounced in PSP and to
a lesser extent MSA subgroups (respectively 58.67% and 41.17;
p = .0062), while memory disorders were more associated with
DLB (p =.00175) (Table 2). Later on, during the disease course, the
parkinsonism was of late onset (>70 years) in 50.7% of patients,
especially in the DLB subgroup (73.96%). Early-onset parkinsonism
(<50 years) was found among 20 patients (4.69%), and two one
patients with young-onset parkinsonism (<40 years) were noted in
MSA subgroup (p < .001). The earliest onset of parkinsonism was
noticed among AMS patients while the oldest was among the PSP
patients (p = .085) (Table 1).

Dysexecutive syndrome was the most common finding on neu-
ropsychological assessment across our cohort (82.84%) without
significant difference between all subgroups (p = .357). Upon eval-
uation, memory disorders, disorientation as well as behavioral dis-
orders, hallucinations, and aggressiveness were significantly more
pronounced among DLB patients and the lowest among MSA pa-
tients (respectively p = .0185, p = .012, p = .035, p = .0318, and
p =.046; Table 2).

One third of the patients (33.6%) were born to consanguine-
ous marriage, mainly of first degree (18.62%). Consanguinity rate
was significantly different among the subgroups p = .037. In fact,
we noted that the highest frequency was seen among CBS patients
(40.81%), and the lowest was among MSA patients (20.68%). Family
history of neurological disorders was found in 242 APS (56.8%): de-
mentia in 36.59%, parkinsonism in 17.71%, and psychiatric disorders
in 18.76%. Family history of dementia and psychiatric diseases was
more marked in DLB patients' families, while parkinsonism was more
commonly found in CBS and PSP families. APS in the same family

were found in 8.72% of patients (37 families) with homogeneous
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FIGURE 2 Annual number of patients with subgroups of atypical parkinsonian syndromes according to the year of first consultation.
CBS, Corticobasal syndrome; DLB, Dementia with Lewy bodies; MSA, Multiple system atrophy; PSP, Progressive supranuclear palsy

phenotype within individual families. These familial forms were di-
vided in 23 DLB, 5 MSA, 5 CBS families, and 4 PSP families including
one PSP family with progressive gait freezing (PSP-PGF; Table 3).

4 | DISCUSSION

Epidemiology of APS in both sub-Saharan and North African coun-
tries including Tunisia remains unknown. To the best of our knowl-
edge, only few studies have been published on APS in Africa. The
present study is the largest cohort ever reported in Africa describ-
ing the characteristics of APS in a tertiary referral center (Table 4)
(Adebayo et al., 2013; Amoo et al., 2011; Ka et al., 1988; Kacem et al.,
2012; Lekoubou et al., 2014; Ndiaye et al., 2011; Ogunniyi et al.,
2002; Okubadejo et al., 2010; Radhakrishnan et al., 1988; Regragui
et al., 2013; Scrimgeour, 1993; Shehata et al., 2015).

In this monocentric cohort, the hospital prevalence of APS
among parkinsonism was 20.6%. This proportion varies widely in
literature due to methodological disparities and differences in inclu-
sion criteria. Nonetheless, the prevalence of APS found in our cohort
lies within the range of 15%-25% among the patients with parkin-
sonism reported in European tertiary referral centers of movement
disorders (Mark, 2001). Moreover, the average annual increase of
incidence of APS in our cohort of 38.8% per year aligns with recent

reports. In fact, population-based studies estimated that the global

prevalence of parkinsonism will considerably increase in the com-
ing decades (Dorsey et al., 2007; Savica et al., 2013). Many reasons
may underpin the changes observed in annual incidence of APS over
time such as differences in the number of patients seen in our clinic
each year. However, other factors may be incriminated seeing the
fact that the rise in APS cases (38.8%) outpassed the overall increase
of the outpatients' flow in our Department (7.8%) during the same
period. In accordance with the literature (Savica et al., 2013), synu-
cleinopathies (71.2%) comprising DLB and MSA were broadly more
represented in our series than tauopathies encompassing PSP and
CBS (28.8%). DLB was the most prevalent etiology of APS in our se-
ries accounting for more than half of the included cases. In fact, DLB
is the second cause of degenerative dementia (15%-20%), and par-
kinsonism accounted for 68%-78% (Bornebroek & Breteler, 2004).
However, to our knowledge, no previous study specified the propor-
tion of DLB in APS. This high rate of DLB in our cohort can be ex-
plained by a selection bias because of the specificity of recruitment
of the cognition unit annexed to the Department of Neurology of
Razi hospital. In terms of prevalence, PSP ranked second in our APS
cohort. Indeed, it has been recently suggested that the prevalence
of PSP was likely to be higher than previous estimates when nonclas-
sical phenotypes are included according to the MDS PSP diagnostic
criteria, as performed in our study (Jabbari et al., 2020). MSA with its
two major phenotypes, parkinsonian (MSA-P) and cerebellar (MSA-

C), is generally considered the most common subtype of classical
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APS DLB PSP MSA CBS p
Explanatory variables N =464 N =263 N=75 N =68 N =58 value’
Mean annual increment of incidence 38.8% 31.4% 47.9% 39.9% 36% -
(per year)
Sex-ratio (Male/Female) 1.17 (251/214) 1.22(145/118) 1.64 (46/28) 0.61(26/42) 1.23 (32/26) .013
Mean age of disease onset 68.53 +10.8 73.79 +8.72 62.75 +9.10 58.85+9.7 63.5+8.9 <.001
[37-92.5] [44-92.5] [40-83] [37-77] [44-81]
Patient with age of disease onset 167 (35.99%) 39 (14.82%) 43 (57.34%) 54 (70.41%) 30 (51.72%) <.001
<65 years
Patients with age of disease onset 297 (64.01%) 224 (85.17%) 32 (42.67%) 14 (20.59%) 28 (48.27%)
265 years
Mean age of onset of parkinsonism 65.72 + 19.8 69.67 +22.2 61.24 + 15.5 5742 + 15.4 63.37 +12.4 .0859
[87-94] [45 -94] [40-83] [37-77] [43-81]
Patients with age of parkinsonism 2 (0.46%) 0 (0.0%) 0(0.0) 2 (3.07%) 0(0.0) .031
onset <40 years
Patients with age of parkinsonism 20 (4.69%) 1(0.41%) 5(6.94%) 9 (13.84%) 5(8.62%)
onset 40-49 years
Patients with age of parkinsonism 188 (44.13%) 62 (25.61%) 51 (70.83) 47 (72.30%) 38 (65.51%)
onset 50-70 years
Patients with age of parkinsonism 216 (50.70%) 179 (73.96%) 16 (22.23%) 7 (10.76%) 18 (31.03%)
onset 270 years
Mean age of diagnosis (years) 71.76 + 11.2 77.13 + 8.39 66.32 +11.7 61.56 + 9.32 66.38 +9.38 .0023
[39-94] [45-94] [42-91] [39-78] [45-81]
Mean diagnostic delay (years)® 3.40 + 3.83 3.32+3.19 4.82 +5.93 2.54 +2.86 2.95 + 3.67 <.001

Abbreviations: APS, atypical parkinsonian syndromes; CBS, corticobasal syndrome; DLB, dementia with Lewy bodies; MSA, multiple system atrophy;

PSP, progressive supranuclear palsy.

dCalculated as difference between Age of APS symptom onset and Age of diagnosis.

*Values in bold are significant < .05.

APS (Horvath et al., 2013). It was the third etiology of APS in our co-
hort accounting for 14.6% of our patients. The relative frequencies
of the two forms of MSA vary widely according to the studied pop-
ulations. In our MSA cohort, only three patients did not yet develop
parkinsonism during the study period. MSA-P are more common
in Western countries (68%-82%), as found in our cohort, whereas
MSA-C prevail in eastern countries (67%) (Tison et al., 2000). Along
with previous neuro-epidemic series, CBS was the less frequent APS
in our cohort. This finding can be explained by the various conditions
underlying corticobasal syndrome only confirmed in the postmor-
tem (Ali & Josephs, 2018; Horvath et al., 2013).

The data on gender differences in the risk of developing APS are
conflicting. The higher incidence of APS in male found in our cohort
has been reported in most studies of progressive parkinsonism in
western populations (Savica et al., 2013). This male prevalence was
found in all the subgroups of APS in our series except for MSA. There
are conflicting data concerning gender in this subgroup in the litera-
ture (Stamelou & Bhatia, 2016; Tison et al., 2000).

In our cohort, average age of onset of parkinsonism was
65.72 years, most belated in DLB (p = .031). In our country, this age
of onset is older than that previously reported in Parkinson's disease
in a large Tunisian cohort of 226 PD, either in patients with LRRK2
G2019S mutation (with an average of 53.8 years) or in G2019S

noncarriers (with an average of 57.5 years) (Ben Romdhan et al.,
2018). Moreover, we noticed a predominance of late-onset parkin-
sonism (>70 years) in our cohort. Hence, late-onset parkinsonism
is the first feature to consider in etiological orientation. Patients
starting their symptoms after the age of 85 years were exclusively of
the DLB subgroup, in accordance with the literature (Bornebroek &
Breteler, 2004). Conversely, an onset before the age of 65 years was
noted in third of the patients in our series, earlier in MSA as previ-
ously reported (Tison et al., 2000).

In addition to parkinsonism, other motor and nonmotor features
were variably present and associated at the onset or during disease
course in the different APS subgroups. Among the motor inaugu-
ral features, gait disorders were mostly suggestive of PSP and to
lesser extent MSA in our cohort. In fact, the temporal onset of falls
was found to be shortest in PSP (6 months), intermediate in MSA,
DLB and CBS (from 2 to 4 years), and longest in PD (118 months)
(Bhidayasiri et al., 2019). Moreover, recent studies emphasized the
high discriminative power of postural instability and gait disorders in
differentiating PD from APS supporting gait disorders as substantial
diagnostic target (GaBner et al., 2019). As expected, cognitive, mood,
and behavioral disorders were more marked in the DLB subgroup
and less common in the MSA subgroup in our cohort except for de-

pression found at similar rates across all APS subgroups. Along with
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TABLE 2 Clinical features of atypical parkinsonian syndromes
APS DLB PSP MSA CBS p .
Clinical features N=464 N=263 N=75 N=68 N=58 Value
Inaugural symptoms
Motor symptoms 215/464 (46.3%) 67/263 (25.5%) 54/75 (66.7%) 56/68 (62.9%) 38/58 (65.5%) .549
Nonmotor Symptoms 189/464 (40.7%) 160/263 (60.8%) 11/75 (13.6%) 6/68 (6.74%) 12/58 (20.7%)
Motor and non motor 60/464 (12.9%) 36/263 (13.7%) 10/75 (12.3%) 6/68 (6.74%) 8/58 (13.8%)
symptoms
Parkinsonism 104/464 (22.41%) 43/263(16.34%) 18/75 (24.0%) 21/68(30.88%) 22/58 (37.93%) .0497
Gait disorders 108/464 (23.27%) 26/263(9.89%) 44/75 (58.67%) 28/68 (41.17%) 10/58 (17.24%) .0062
Memory disorders 139/464 (29.95%) 117/263 (44.48%) 8/75 (10.67%) 3/68 (4.41%) 11/58 (18.96%) .00175
Behavioral disorders 109/464 (23.49%) 85/263 (32.31%) 13/75 (17.34%) 4/68 (5.88%) 5/58 (8.62%) .0952
Cognitive disorders on examination
Memory disorders 287/361 (79.5%) 181/202 (89.6%) 44/55 (80.0%) 28/53 (52.8%) 34/51 (66.7%) .0185
Dysexecutive 285/344 (82.84%) 187/195 (95.89%) 42/50 (84.0%) 33/52 (63.46%) 39/47 (82.97%) .357
Syndrome
Disorientation 153/464 (32.9%) 112/184 (60.8%) 18/54 (33.4%) 8/51 (15.7%) 15/41 (36.6%) .012
Behavioral disorders 292/358 (81.1%) 185/199 (92.9%) 40/56 (71.4%) 31/52 (59.6%) 36/51 (70.6%) .035
Hallucinations 180/362 (49.7%) 155/203 (76.3%) 8/56 (14.3%) 4/52 (7.7%) 13/52 (25.0%) .0318
Aggressiveness 146/360 (40.5%) 104/202 (51.5%) 17/57 (29.8%) 8/51 (15.7%) 17/50 (34.0%) .046
Depression 276/359 (76.9%) 158/200 (79.5%) 42/56 (75.0%) 38/52 (73.1%) 37/51 (72.5%) 713
Sleep disorders 206/359 (57.4%) 135/200 (67.5%) 33/57 (57.8%) 22/52 (42.3%) 17/50 (35.0%) .0603
*Values in bold are significant < .05.
TABLE 3 Consanguinity and family history in APS patients
Consanguinity and family APS DLB PSP MSA CBS p .
history N =464 N =263 N=75 N =68 N =58 value
Consanguinity rate 132/393 (33.6%) 81/228 (35.52%) 19/58 (32.75%) 12/58 (20.68%) 20/49 (40.81%) .037
Family history of 242/426 (56.80%) 158/253 (62.45%) 29/61 (47.54%) 25/60 (41.67%) 30/52 (57.69%)
neurological disorders
Family history of dementia ~ 157/432 (36.34%) 112/256 (43.75%) 15/61 (24.59%) 14/59 (23.72%) 20/56 (35.71%) 101
Family history of 76/429 (17.71%) 45/257 (17.5%) 13/61 (21.31%) 10/59 (16.94%) 16/52 (30.76%) 175
parkinsonism
Family history of 79/425 (18.58%) 57/249 (22.89) 7/61 (11.47%) 8/59 (13.56%) 7/56 (12.5%) 216
psychiatric disorders
Families with similar APS 37/429 (8.62%) 23/254 (9.05%) 4/60 (6.67%) 5/59 (8.47%) 5/56 (8.92%) .720

cases

Abbreviations: APS, atypical parkinsonian syndromes; CBS, corticobasal syndrome; DLB, dementia with Lewy bodies; MSA, multiple system atrophy;

PSP, progressive supranuclear palsy.
*Values in bold are significant < .05.

these findings, in a recent systematic review by Belvisi et al. (2018)
on neuropsychiatric disturbances in APS, MSA patients showed a
higher frequency of depressive disorders when compared to healthy
controls. Mood disturbances in MSA patients correlated with defi-
cits in cognitive performances, highlighting a possible pathophysio-
logical link between behavioral/psychiatric disturbances and frontal
cognitive in patients with MSA (Belvisi et al., 2018). Hence, the inte-
gration of these motor, nonmotor, and non-neurological symptoms

according a pragmatic approach and the recognition of multiple

red flags in an individual patient may increase the likelihood of APS
(Bhidayasiri et al., 2019; Mulroy et al., 2019).

Family history of parkinsonism was found in 17.71%, with no

difference between subgroups. Although only family history of
Parkinson's disease is considered as a risk factor for APS in the lit-
erature (Boot et al., 2013), dementia and psychiatric disorders were
more frequent in families of our DLB patients. In fact, in a study
of Boot et al., assessing risk factors in 147 DLB, it was established

that they were a mix of those of PD and Alzheimer's disease (Boot
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TABLE 4

Setting/Design/period of study

Epidemiologic and demographic features/

Comments

Number of patients

Studied APS

Country

Authors, year of publication

Retrospective cross-sectional study; Hospital

cohort of 464 patients: DLB: n = 263,

464

DLB, MSA, PSP, CBS

Tunisia

Our study (2020)

MSA: n = 68, PSP: n =75, CBS: n = 58;

NASRI ET AL.

Open Access,

hospital prevalence of APS was 20.6%;

sex-ratio = 1.2; mean age at the onset of the

APS

68.5 years

Abbreviations: CBS, corticobasal syndrome; DLB, dementia with Lewy bodies; MSA, multiple system atrophy; PSP, progressive supranuclear palsy; NS, Not specified.

et al., 2013), with a stronger association in DLB. Furthermore, in our
series, we identified 37 families of APS. Familial aggregation was
reported in all APS. The contribution of genetic factors to atypi-
cal parkinsonian syndromes is increasingly recognized (Scholz &
Bras, 2015). In parallel, there is a growing body of evidence on new
genetic conditions presenting with features of APS, called “atypical”
atypical parkinsonism (Giagkou et al., 2019; Stamelou et al., 2013).
To establish whether these familial cases of APS are “true” APS
or AP-look-alikes would require further genetic and pathological
investigations.

Some limitations should be kept in mind though regarding the
findings of this study and warrant analysis. Many factors of bias in-
herent to the selectivity of patients in a specialized center prevent
the simple extrapolation of our findings to the general Tunisian pop-
ulation. Another major limitation of our study is the lack of neuro-
pathological confirmation. The fact that our cohort comprised only
clinically diagnosed patients exposes to the risk of diagnostic uncer-
tainty because of heterogeneous clinical presentations of APS and
possible presence of APS-look-alikes. Nevertheless, in our particular
context and mainly because of cultural believes, the construction of
autopsy-confirmed banks of APS seems to be a difficult task not to

be solved soon.

5 | CONCLUSION

This study provides preliminary epidemiological data on APS in
Tunisia through findings from a monocentric tertiary referral institu-
tion with a review on previously reported studies on APS in Africa.
Despite the limitations of our study, this initial research sheds lights
on the demographic and clinical peculiarities of the different etio-
logical subgroups of APS setting the stage for a diagnosis strategy
adjusted to our context. Further epidemiologic studies would also
help to understand potential ethnic and genetic singularities of APS

in these regions.
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