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Abstract 

Background:  The primary progressive aphasia (PPA) diagnosis trajectory is debated, as several changes in diag-
nosis occur during PPA course, due to phenotype evolution from isolated language alterations to global cognitive 
impairment.

The goal of the present study, based on a French cohort, was to describe the demographics and the evolution of 
subjects with (PPA) in comparison with Alzheimer’s disease (AD) on a period of 7 years.

Methods:  We conducted a repeated cross-sectional study. The study population comprised individuals with PPA and 
AD diagnosis (N=167,191) from 2010 to 2016 in the French National data Bank (BNA). Demographic variables, MMSE 
scores, diagnosis status at each visit and prescribed treatments were considered.

Results:  From 2010 to 2016, 5186 patients were initially diagnosed with PPA, 162,005 with AD. Compared to AD sub-
jects, significant differences were found concerning age (younger at first diagnosis for PPA), gender (more balanced in 
PPA), education level (higher in PPA) and MMSE score (higher of 1 point in PPA).

Percentage of pending diagnosis, delay between first consultation and first diagnosis and the number of different 
diagnoses before the diagnosis of interest were significantly higher in PPA group compared to AD group. Pharma-
cological and non-pharmacological treatments were significatively more recommended following PPA than AD 
diagnosis.

Conclusion:  This study improves the knowledge of PPA epidemiology and has the potential to help adopting appro-
priate public health service policies. It supports the hypothesis that PPA is diagnosed later than AD. The PPA diagnosis 
increases the prescription of non-pharmacological treatments, especially speech and language therapy (SLT) that is 
the main treatment available and most effective when at the initial stage.
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Background
Current diagnosis classification identifies three PPA sub-
types: the agrammatic subtype (nfavPPA), the semantic 
subtype (svPPA) and the logopenic subtype (lvPPA).

The age of onset of PPA is usually between 50 and 65 
years [1, 2]. PPA ultimately leads to dementia, and the 
survival duration is estimated between 10 and 15 years 
[3]. No disease-modifying pharmacological intervention 
treatment is available so far. However, non-pharmacolog-
ical interventions, such as speech and language therapy 
(SLT), have proven to be useful to compensate and main-
tain functional communication.

Proper PPA diagnosis increases the opportunities 
of providing early appropriate clinical interventions, 
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implementing coordinated care plans, managing symp-
toms, improving patient safety, cost savings and post-
poning institutionalization [4]. The neurodegenerative 
diagnosis trajectory is still debated, as several changes 
in diagnosis occur during the course of PPA, due to phe-
notype evolution from isolated language alterations to 
global cognitive impairment with associated multiple 
neuropsychiatric symptoms [5, 6]. Furthermore, lvPPA 
is considered as an atypical phenotype of Alzheimer’s 
disease (AD), which further complicates diagnosis [7, 
8]. Even if the PPA duration is estimated at about 6 years 
before dementia onset, language symptoms could repre-
sent the only set of signs for as many as 10–14 years.

After a few years of disease progression, deficits in 
other cognitive domains than language appear, such as 
episodic memory or executive functions. However, the 
language dysfunction remains the most salient feature 
throughout the degeneration process [9, 10]. The diagno-
sis of PPA is a major challenge in clinical practice as this 
phenotype is complex and constantly evolving.

Despite PPA has been object of investigation in several 
studies, given its low prevalence, most of the existing lit-
erature deals with small sample sizes, which limits the 
statistical power and the generalizability of the results. 
The main objective of this study was to describe the 
clinical characteristics and the evolution in diagnosis of 
PPA in comparison with AD, over a period of 7 years, in 
a large cohort of memory-clinic patients. The second-
ary objectives were to determine if the diagnosis of PPA 
is more difficult to establish (more changes in diagnosis 
before the PPA diagnosis) and more delayed, compared 
to AD diagnosis, and to compare the two syndromes 
according to the recommended therapeutic approaches.

Methods
Participants
Participants of the present study were recruited from 
the French National data Bank (BNA) which is part of 
the French strategy to fight against dementia [11] and 
records information since the end of 2009. This database 
was created to provide information about the medical 
activity of the French memory centres in order to adapt 
healthcare provision, and generate epidemiologic knowl-
edge on the diseases and the medical practices. The BNA 
includes a limited set of demographic, diagnostic and 
clinical information, selected by a national consensus 
group. The number of collected variables was limited to 
facilitate and enhance care providers to participate to this 
national database. Data are collected from 536 memory 
units in France: 434 memory centres (secondary level), 
28 resource and research memory centres (tertiary level) 
and 74 independent neurologists who expressed the will-
ingness to participate.

Each time a person consults one of these centres, a 
clinical record is generated and transferred to the data-
base. Therefore, one patient can figure more than once in 
the BNA, depending on the number of medical acts he/
she underwent.

The following variables were considered in the present 
study: gender, age, living conditions, education (five levels 
according to the French education system, correspond-
ing to the following categories: no formal education, 
primary school level [equivalent to 1–5 years of educa-
tion], secondary school level with 6–9 years of education, 
secondary school level with 10–12 years of education 
and university level [over 12 years of education]), type of 
medical centre, referring modalities, score on the Mini 
Mental Score Examination (MMSE) [12] date of consul-
tation, medical diagnosis and recommended treatments.

The BNA differentiates 38 diagnostic groups, based on 
International Classification of Diseases, Tenth Revision, 
ICD-10. For the AD diagnosis, ICD-10 criteria include 
insidious and irreversible onset dementia and clinical 
examination or special investigation that do not suggest 
any other aetiology of the disorders (metabolic disorder, 
cerebral haematoma…). Therefore, AD diagnosis was 
established on clinical, biological and cerebral imaging 
results. As the BNA is a large databank, reflecting usual 
clinical practice, on the period studied (2010 to 2016), no 
metabolic imaging or amyloid proof was required. For 
treatments, the BNA records the presence of a prescrip-
tion at the time of the consultation for 6 groups of psy-
chotropic drugs classified as follows, using ATC codes: 
antidepressant (N06A), anxiolytic (N05B), hypnotic 
(N05C), antipsychotic (N05A), cholinesterase Inhibitors 
(ChEIs) (N06DA) and N-Methyl-D-aspartate receptor 
antagonist (NMDA antagonist) (N06DX01). No data is 
available on drug generics or brand names, nor on dos-
age. Psychosocial intervention and rehabilitation are 
recorded too. More details on this database are described 
in Le Duff et al. [13].

Study design and participant selection
Patients were selected in the BNA from January 1, 2010, 
to December 31, 2016. Patients with at least once a diag-
nosis of PPA according to the diagnostic criteria includ-
ing progressive language disorders were included in the 
PPA group (including all PPA subtypes) [14, 15]. Patients 
with at least once a diagnosis of AD, but never of PPA 
were included in the AD group.

Individuals who already had the diagnosis of interest 
when first registered in the database were included only 
if their first consultation for memory problems was in 
the same year or the year before the first visit. This was 
intended to exclude patients who had a diagnosis estab-
lished for a long time, and to collect data at the time of 
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the first diagnosis. To describe the whole population 
included in the study, we selected data at the first diagno-
sis of interest. Given the importance of cognitive status, 
only patients with at least one existing MMSE evaluation 
at less than 1 year before or after the first diagnosis of 
interest were considered in the analyses (see Fig. 1).

Statistical analysis
Incident cases were defined as those first diagnosed dur-
ing the study period. Incidence was calculated by dividing 
the total number of incident cases by the total number 
of person-years for the catchment area population over 7 
years (data from the French national institute for statisti-
cal and economic studies INSEE).

Descriptive analyses were conducted using percent and 
frequency for qualitative variables and mean with SD for 
quantitative variables. Variables associated with diagno-
sis (i.e., PPA, AD) were analysed using Student t-test for 
quantitative variables and chi-squared tests for qualita-
tive variables. The change in treatment and the change 
in psychosocial interventions were determined using the 

McNemar test. In all analyses, a p value less than 0.05 
was considered significant.

In addition, because of the large size of our cohort, we 
decided to run a second type of analysis: Bayesian analy-
sis. This analysis was also performed as a simple way to 
deal with significantly labelled differences between large-
sized groups. Here we used a burn-in of 1000 iterations 
(to allow Markov chains to reach stationary distribution) 
and 4000 useful iterations for estimates. Furthermore, the 
Bayesian techniques allow acceptance of a null hypoth-
esis (not only rejection), which is not only a comparison 
with 0 (for example, for a difference). Statistical analyses 
were done with SAS Enterprise Guide software, version 
5.1 (SAS Institute, Cary, NC, USA). Bayesian analyses 
were done with WinBugs 1.4 software.

Results
Clinical characteristics of the 2 groups
The PPA and the AD groups respectively included 5186 
and 162,005 patients. The incidence rate of PPA was 1.14 
per 100,000 person-years, while the incidence rate of AD 
was 35.7 per 100,000 persons-years. Demographic char-
acteristics of the two groups are presented in Table  1, 
and the results of Bayesian analysis are reported in 
Additional file  1: Table  S1. Patients with PPA were sig-
nificantly younger (mean = 73.7; SD = 9.1 years) than 
those with AD (mean = 81.4; SD = 8.0 years (p<0.001)), 
and this was observed in all age groups, except for the 
patients aged 80 years and older for which the opposite 
pattern was observed. As shown in Table 1, the sex ratio 
was more balanced in the PPA than in the AD group, 
and the educational level was higher in the PPA than in 
the AD group, with a larger proportion of patients with 
more than 6 years of education (secondary second school 
level).

Compared to the AD group, the patients of the PPA 
group were more often referred by neurologists and less 
by general practitioners. In PPA more often than in AD, 
the diagnosis was established in a tertiary centre, and 
patients lived farther from the centre.

In the PPA group, the MMSE score at first diagnosis 
was significantly different than in AD. Using Bayesian 
analytical methods, we found that there was a signifi-
cant difference of 1 point between the two groups, while 
the difference of 2 points for MMSE was not significant. 
Patients were more to live in community compared to the 
patients with AD.

Evolution in diagnosis
As shown in Additional file 1: Table S2, the delay between 
the first consultation for cognitive disorders (that 
could be prior the first record in the BNA) and the first Fig. 1  Flowchart: selection of the participants included in the study



Page 4 of 10Mouton et al. Alzheimer’s Research & Therapy           (2022) 14:64 

diagnosis visit was significantly longer in the PPA than in 
the AD group.

The number of different diagnoses before the diag-
nosis of interest was significantly different in the PPA 
group than in the AD group. Indeed, the mean number 

of diagnoses before the diagnosis of interest was 0.54 
(SD=0.69) in the PPA group, and 0.45 in the AD group 
(SD=0.62). The mean time between the first consulta-
tion and the first diagnosis was 0.7 years in the PPA 
group and 0.6 years in the AD group (p<0.001) (see 
Additional file 1: Table S2).

Table 1  Demographic characteristics

PPA (n=5186) AD (n=162,005)

Mean [SD] Mean [SD] p-value

Age when first diagnosed, years 73.7 [9.1] 81.4 [8.0] <.001

MMSE at ±1 year after diagnosis 19.5 [7.3] 17.9 [5.9] <.001

n (%) n (%) p-value

Gender <.001

  Female 2887 (55.7) 112,751 (69.6)

  Male 2299 (44.3) 49,254 (30.4)

Type of centre <.001

  Memory clinic 2739 (52.8) 120,750 (74.5)

  Regional specialized memory clinic 2309 (44.5) 37,361 (23.1)

  Private neurologist 138 (2.7) 3894 (2.4)

Age at first consultation following diagnosis, 
years

<.001

  < 50 38 (0.7) 462 (0.3)

  [50, 55[ 89 (1.7) 567 (0.4)

  [55, 60[ 205 (4.0) 1493 (0.9)

  [60, 65] 533 (10.3) 3038 (1.9)

  [65, 70] 807 (15.6) 6694 (4.1)

  [70, 75] 966 (18.6) 14,801 (9.1)

  [75, 80] 1191 (23.0) 31,774 (19.6)

  [80, 85] 923 (17.8) 47,930 (29.6)

  ≥ 85 834 (8.4) 55,246 (34.1)

Education <.001

  No education 205 (4.0) 12,523 (7.7)

  Primary 1536 (29.6) 75,615 (46.7)

  Secondary first cycle 1067 (20.6) 26,893 (16.6)

  Secondary second cycle 805 (15.5) 14,715 (9.1)

  Superior 1022 (19.7) 13,222 (8.2)

  Unknown 551 (10.6) 19,037 (11.8)

Initially referred by <.001

  General practitioner 2839 (54.7) 106,157 (65.5)

  Neurologist 1152 (22.2) 9751 (6.0)

  Other specialists 592 (11.4) 17,665 (10.9)

  Direct 233 (4.5) 6974 (4.3)

  Others 370 (7.1) 21,458 (13.3)

Community-dwelling <.001

  No 333 (6.4) 27,240 (16.8)

  Yes 4853 (93.6) 134,765 (83.2)

Patient location <.001

  Within 50 km from the memory clinic 4245 (81.9) 148,844 (91.9)

  Over 50 km from the memory clinic 941 (18.2) 13,161 (8.1)
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We analysed the diagnoses made before the diagno-
sis of interest in each group (Table  2). Except “pend-
ing diagnosis”, the most frequent diagnosis given before 
PPA diagnosis were AD (12.6%) then subjective cogni-
tive complaint, followed by non-amnestic mild cognitive 
impairment. Though before AD diagnosis, except “pend-
ing diagnosis”, it was most often amnestic mild cognitive 
impairment (14%) then cognitive complaint then non-
amnestic mild cognitive impairment.

The proportion of patients having received no other 
diagnosis after PPA was identified was lower than after an 
AD diagnosis was made (see Additional file 1: Table S2).

However, the proportion of patients having received 
more than one diagnosis after the first diagnosis visit was 
higher in the PPA than in the AD group. Diagnoses regis-
tered after a PPA diagnosis were most often PPA (72.7%), 
then AD then behavioural variant of frontotemporal neu-
rocognitive disorder then mixed neurocognitive disorder. 
And after AD diagnosis, it was most frequent AD diagno-
sis (90.7%) then mixed neurocognitive disorder (Table 2).

Evolution in treatment
Patients with at least one BNA record before and after 
the diagnosis of interest and for whom the data about 
pharmacological (N=1622) and non-pharmacological 

treatment (N=1605) were registered were selected. The 
number of patients under pharmacological treatment 
was significantly higher after, than before the diagnosis 
of PPA, and this is true for the different psychotropic 
drugs and for anti-dementia treatments. After diagno-
sis, the treatment that was mainly added in the PPA 
group was antidepressants (for 20,6% of the patients). 
More patients received non-pharmacological treat-
ments after a PPA compared to before the diagnosis, 
with the most common intervention being speech-lan-
guage therapy (see Table  3). The delay between diag-
nosis and starting speech-language therapy was 6.9 (± 
6.3) months.

In the AD group too, the number of patients under 
pharmacological treatment (N=42,571) was signifi-
cantly higher after, than before the diagnosis (Table 3), 
and this is also true for the different psychotropic 
drugs and for anti-dementia treatments. After diagno-
sis, the treatment that was mainly added was cholinest-
erase inhibitors (for 46.4%of the AD patients). As for 
the PPA group, more patients received non-pharma-
cological treatments after receiving an AD diagnosis 
compared to before the diagnosis. The delay between 
diagnosis and starting speech-language therapy was 
9.0 (± 9.6) months.

Table 2  Diagnoses before and after first diagnosis of interest

PPA AD

n (%) n (%)

Diagnosis BEFORE first diagnosis of interest

  Pending diagnosis 3277 (49.6) 83,967 (53.4)

  Alzheimer’s disease (AD) 835 (12.6) 0 (0.0)

  Memory complaints 492 (7.4) 11,781 (7.5)

  MCI 467 (7.1) 10,256 (6.5)

  Amnestic MCI 294 (4.4) 21,974 (14.0)

  Huntington disease 205 (3.1) 754 (0.5)

  Mixed dementia 177 (2.7) 11,348 (7.2)

  Anxiety disorder, depressive disorder 177 (2.7) 5540 (3.5)

  Frontotemporal lobar degeneration (FTLD) 90 (1.4) 280 (0.2)

  Others 596 (9.0) 11,419 (7.3)

Diagnosis AFTER first diagnosis of interest

  PPA 10,760 (72.7) 0 (0.0)

  Alzheimer’s disease (AD) 2049 (13.8) 318,769 (90.7)

  Frontotemporal lobar degeneration (FTLD) 328 (2.2) 672 (0.2)

  Pending diagnosis 323 (2.2) 3761 (1.1)

  Huntington disease 229 (1.5) 634 (0.2)

  Mixed dementia 223 (1.5) 14,267 (4.1)

  MCI 146 (1.0) 1924 (0.5)

  Amnestic MCI 89 (0.6) 2546 (0.7)

  Others 1107 (7.5) 27,576 (7.8)
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Discussion
The present study, based on data gathered in the BNA, 
showed an incidence of PPA of 1.14/100,000 person-year, 
which is consistent with that was previously reported in 
FTLD and can be estimated in PPA [5, 12, 13].

Median age at first diagnosis was significatively lower 
in the PPA than in the AD group, which is in agree-
ment with other studies that have shown that symp-
toms onset happened at a younger age in PPA than in 
AD [16]. However, the onset of PPA is known to occur 
before the age of 65 [17] and the disease is described 
as a progressive language deficit occurring between 45 
and 70 years old [14]. So, our results are not aligned to 
those of previous studied cohort and indicates possible 

bias of recruiting older people in memory centres, 
because they are mostly known as a diagnostic facility 
for memory and not language disorders.

The other possible explanation would be the propor-
tion of different PPAs in the database and the lack of 
literature on the age of onset of an lvPPA.

Sex ratio was more balanced in the PPA than in the 
AD group, with 55.7% of females. Unless a majority of 
women was described as usual, sex ratio varies from 
one cohort to another in AD, in PPA group our results 
are in agreement with the literature [3].

The educational level was higher in the PPA than in 
the AD group, which is more than described in other 
studies [3] but in agreement with the fact of early onset 

Table 3  Treatments before and after first consultation with diagnosis of interest

*McNemar test

Before first consultation with 
diagnosis of interest

After first consultation with diagnosis 
of interest

n (%) n (%) p-value

PPA patients
  Pharmacological treatments
    Antidepressant 330 (20.4) 629 (38.8) <.001

    Anxiolytic 130 (8.0) 237 (14.6) <.001

    Hypnotic 64 (4.0) 94 (5.8) <.001

    Neuroleptic 29 (1.8) 116 (7.2) <.001

    NMDA antagonist 77 (4.8) 306 (18.9) <.001

    ChEI 144 (8.9) 426 (26.3) <.001

  Non-pharmacological treatments
    Day hospital 24 (1.5) 158 (9.8) <.001

    Speech and language therapist (SLT) 365 (22.7) 1060 (66.0) <.001

    Psychologist 66 (4.1) 130 (8.1) <.001

    Kinesiologist 35 (2.2) 169 (10.5) <.001

    Occupational therapist 17 (1.1) 50 (3.1) <.001

    Stakeholder group 24 (1.5) 84 (5.2) <.001

AD patients
  Pharmacological treatments
    Antidepressant 10,261 (24.1) 16,528 (38.8) <.001

    Anxiolytic 5226 (12.3) 8626 (20.3) <.001

    Hypnotic 2375 (5.6) 3380 (7.9) <.001

    Neuroleptic 1359 (3.2) 3943 (9.3) <.001

    NMDA antagonist 1801 (4.2) 11,670 (27.4) <.001

    ChEI 5967 (14.0) 24,927 (58.6) <.001

  Non-pharmacological treatments
    Day hospital 628 (1.5) 5272 (12.7) <.001

    Speech and language therapist (SLT) 2,785 (6.7) 8807 (21.2) <.001

    Psychologist 1214 (2.9) 2377 (5.7) <.001

    Kinesiologist 1562 (3.8) 4311 (10.4) <.001

    Occupational therapist 658 (1.6) 1546 (3.7) <.001

    Stakeholder group 941 (2.3) 3038 (7.3) <.001
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dementia patients are more educated than patients with 
late onset dementia [18]. So, compared to other stud-
ies, we can suppose that PPA will be able to cope better 
with greater brain damage than AD [19].

The mean MMSE score (in 2-point difference) at first 
diagnosis was not statistically different in the PPA than in 
the AD group, which is in agreement with the elements 
found in the literature [20]. MMSE’s item scores could be 
useful to discriminate PPA patients and AD [21, 22] but it 
was not possible to test this in this study [21, 22].

About evolution of PPA diagnosis, the most frequently, 
the diagnosis stays PPA (72.7%), including temporal vari-
ant of FTLD, then AD then behavioural variant of FTLD. 
These results are in agreement with literature values [3].

Regarding the initially diagnosed PPA patients, the 
natural evolution to a FTD in temporal or frontal vari-
ant diagnosis is concordant as the language impairment 
will be accompanied by a more global cognitive deficit. In 
cognitively impaired patients, the appearance of a global 
cognitive deficit or behavioural symptoms announces a 
future onset of dementia in the six following years of evo-
lution, mostly with a frontal phenotype (75%) [23].

The second evolution observed in our study is AD with 
13.8%. These results are in agreement with the fact of due 
to similar neuropathology and the clinical phenotype 
presented after the aphasic state, the logopenic subtype 
of PPA is considered as an atypical form of AD [24].

Other evolutive profile are also reported in our study 
like Lewy body dementia (0.5%), corticobasal degenera-
tion (CBD) (0.5%) and progressive supranuclear palsy 
(0.5%) in agreement with literature [25, 26].

Indeed, some authors consider PPA-plus syndromes 
when aphasia is still not the only major deficit. They 
report that disinhibition by familiarity, blunted judge-
ment and difficulty in problem solving result in a per-
sonality change. Personality change and asymmetric 
extrapyramidal deficit occur frequently considering the 
PPA anatomical dysfunction evolution, which is sup-
posed to be close to behavioural variant of FTD or CBD 
[27].

Also, initial language deficits are reported in one third 
of corticobasal dementia.

However, in our study, some results are surpris-
ing, as the percentage of evolution in subjective com-
plaint which is not a mode of evolution of PPAs and can 
bring into question on a possible diagnostic error at the 
beginning.

Our secondary objectives were to determine if diagno-
sis of PPA is more difficult to establish and more delayed 
than AD and what are the related prescribed treatment 
over 7 years of follow-up.

For patients diagnosed of PPA at the end of the follow-
up, the first diagnosis was 12.7% Alzheimer’s dementia, 

7.1% subjective memory complaint and 4.4% non-amnes-
tic mild cognitive impairment. Subjective memory 
complaint in the cohort is corresponding to the first 
consultation of the patient that could, at this time, stay 
at a subjective cognitive impairment report. We know 
that PPA patients can complain of memory loss and may 
perform poorly in standard tests of memory [28]. How-
ever, percentage of patients initially diagnosed with AD 
or with a pending diagnosis (49.6%) seem to support the 
hypothesis that diagnosis of PPA is more difficult and 
more delayed than AD.

Other results seem to support this hypothesis, like:

–	 The delay between the first consultation for cognitive 
troubles and the first diagnosis that is significantly 
longer than in the AD group.

–	 The number of different diagnoses before the diagno-
sis of interest that is significantly higher in the PPA 
group than in the AD group.

–	 The percentage of patients with more than one diag-
nosis that was higher in the PPA group than in the 
AD group.

To summarize, despite the evolution of the diagnostic 
criteria of primary progressive aphasia over time [14, 15], 
their diagnostic still does not seem optimal.

Our study shows also that PPA diagnosis is particularly 
important because it modifies pharmacological and non-
pharmacological interventions.

Indeed, the number of patients under pharmacological 
treatment increases of more than 50% after the diagnosis 
of PPA. Also, non-pharmacological treatments increase 
after the diagnosis and especially speech therapy (22.7% 
before and 66.0% after).

In the field of pharmacological interventions, to date, 
no medications have been shown to improve or stabilize 
cognitive deficits in patients with PPA [29]. Indeed, clini-
cal trials on patients with FTD and controlled trials on 
PPA patients with bromocriptine [30] and memantine 
[31] have not demonstrated any efficiency. Studies on 
limited patient samples with galantamine, rivastigmine 
and selegiline have shown no results [32]. Also, although 
some patients with PPA, particularly with a logopenic 
subtype, may suffer from atypical AD, cholinesterase 
inhibitors have shown no results. No effect is expected 
as cholinergic deficit has been specifically identified in 
AD’s physiopathology. Worsening of behavioural variant 
of FTD is also suspected under anticholinerterasic treat-
ment. So on, actual recommendation is not favourable 
for anticholinesterase inhibitors’ use in FTD [33].

However, benefits have been found on behaviour but 
not on cognition with the cholinesterase inhibitor riv-
astigmine and the MAO-B inhibitor selegiline [34].
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The use of antidepressants, such as trazadone, is 
known to be effective on the behavioural symptoms but 
no impact on cognition is reported in FTD [35]. Antip-
sychotics with careful and limited use could improve 
behavioural symptoms but their side effect on wake 
and cognition limits their use. It is suspected that high-
frequency repetitive transcranial magnetic stimulation 
(hf-rTMS) applied to the left prefrontal cortex produces 
improvement on language test that seems to last; other 
magnetic stimulations are suspected to maintain some 
language capacities [36].

In summary, although no drugs have shown an effec-
tiveness on PPA, but, on behavioural disorders, some 
drugs have been deleterious, and others had positive 
effects. It thus appears essential to establish a diagnosis of 
PPA to set up an adapted medical treatment.

A key intervention on the PPA population is speech 
and language therapy (SLT): a specific form of cognitive 
intervention that evaluates communication skills and 
designs a personalized intervention plan to improve com-
munication abilities. This type of intervention has been 
shown to be effective and advised to be implemented in a 
more systematic way [37].

Also, in addition to the take care of language disorders, 
speech therapy is particularly important for swallowing 
disorders, which represent vital risks. Indeed, all variants 
showed swallowing difficulties and they were more fre-
quent in PPA-S [38].

Finally, the put of diagnosis is essential whether it is for 
more adapted pharmacological or non-pharmacological 
interventions.

Logopenic variant of PPA (lv-PPA) is a neurodegen-
erative syndrome frequently associated with biomarkers 
of AD. Lv-PPA patients display characteristic linguistic 
deficits, a pattern of brain atrophy, and possibly genetic 
susceptibility, which warrant considering this variant as a 
discrete AD endophenotype [39]. Also, recent diagnostic 
criteria include lvPPA as an atypical early onset variant 
of AD because sporadic lvPPA clinical syndrome is both 
associated with AD biomarkers and AD pathological 
changes in about 85–90% of cases [8, 40–42]. For these 
reasons, patients with PPAs are often included in studies 
on AD.

However, it has been shown that the classification of 
lvPPA does not successfully differentiate PPA due to AD 
from PPA due to other pathologies [43]. Furthermore, 
several underlying neurodegenerative etiologies have 
been reported in a few lvPPA cases, which can be linked 
to Lewy body disorder [44] and coexisting disorders or to 
biomarkers discordant with the clinical syndrome, espe-
cially in older individuals [42, 45].

Understanding in  vivo pathological prediction is cru-
cial in neurodegenerative diseases because therapeutic 

pharmacological strategies are, or soon will be, directed 
towards decreasing or clearing toxic molecules, such as 
amyloid, tau or TDP. This study highlights importance to 
improve early diagnosis of PPA to better understand links 
with AD.

Finally, studies have demonstrated that toxic proteins 
including amyloid, tau and TDP43 spread transneu-
ronally through connected networks in a prion-like 
manner [46, 47]. In PPA neuroimaging support these 
findings by showing network-specific damage. The stud-
ies comparing PPAs and ADs seem even more of interest 
because they permit to investigate the intricate relation-
ship between protein deposition patterns and network 
susceptibility in neurodegenerative diseases. In summary, 
the comparison of clinical characteristics between PPA 
and AD patients could provide a better understanding of 
the reasons for network susceptibility generating clinical 
disorders increased on the language or memory.

Limitations of the present study
Despite BNA represents a valuable epidemiologic tool 
because it grants access to many patients with dementia 
and permits follow-up studies, several limitations should 
be noted.

First, data are entered into the BNA by different phy-
sicians and even though they all follow standard criteria 
for diagnosis, there is no external validation that those 
criteria were met. Also, criteria for diagnosis of PPA 
have be modified since 2010. Second, even though the 
BNA includes the great majority of individuals with PPA 
and associated disorders who are referred to specialized 
centres (French memory units), individuals included in 
the BNA are not fully representative of the total French 
population with PPA. Indeed, one part of the population 
with PPA is under general practitioner (GP) supervision 
only (GPs do not currently have access to the BNA), and 
another part of the population is referred to specialists 
(geriatricians, neurologists, psychiatrists) who are not 
using the BNA database. Finally, the data reported in the 
BNA do not include the information on the PPA variants 
and thus do not allow to perform separate analyses for 
different patients’ groups.

Conclusion
This study provided data on the clinical characteristics 
and the evolution of PPAs over a very large cohort.

It has also highlighted:

1.	 The current difficulty of making a diagnosis of PPA 
because of the varied symptomatology of the three 
variants and the underlying pathology (FTD or AD).
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2.	 The use of poorly adapted diagnostic and severity 
assessment tools due to verbal instructions and pro-
posed language tasks.

3.	 The importance of early diagnosis between PPA and 
AD due to differences in therapeutic approaches.

The perspectives of this study are to develop tools 
of diagnosis and severity assessment more adapted 
by including early markers of the pathology (graphic 
markers and vocal markers).
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