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Abstract

Background and Objectives Supplementary Material

Frontotemporal lobar degeneration (FTLD) can present as a behavioral or language variant
(bvFTLD or a primary progressive aphasia [PPA], or as a syndrome with parkinsonism, such as
corticobasal syndrome [CBS] or progressive supranuclear palsy [PSP]). The incidence of
FTLD varies in epidemiologic studies, reaching 3 per 100,000 person-years. Only few data exist
regarding survival times. We evaluated incidence and survival rates in a population-based
registry with high coverage in Southern Germany.

Methods

The epidemiologic ALS-FTLD registry Swabia covers a population of 8.4 million inhabitants in
south-west Germany. Raw and age-standardized incidence rates, as well as incidence rate ratios
(IRR) with 95% CIs were calculated. Median survival time was estimated for different FTLD
variants using the Kaplan-Meier method.

Results

Between 2015 and 2022, S1S patients with FTLD (mean age at diagnosis 68.0 + 9.5 years,
59.8% men) were registered. The median diagnostic delay was 24.8 months. The most common
variant was bvFTLD (n = 185, 35.9%; 66.5% men), followed by PPA (n = 147, 28.5%; 51.0%
men), PSP (n = 133,25.8%; 62.9% men), and CBS (n = 22, 4.3%; 50% men). The overall FTLD

*These authors contributed equally to this work.

"Institute of Epidemiology and Medical Biometry, Ulm University, Germany; 2Department of Neurology, University Hospital Ulm, Germany; >Department of Neurology, Rems-Murr-
Klinikum Winnenden, Germany; “Department of Neurology Schmieder Kliniken Konstanz, Germany; *Department of Neurology, Klinikum Stuttgart, Germany; ®Department of
Neurology, Christophsbad Goeppingen, Germany; “Department of Neurology, Medical Faculty, University of Augsburg, Germany; ®Department of Neurology, Marienhospital Stutt-
gart, Germany; °Department of Neurology, Schmieder Kliniken Allensbach, Germany; '°Department of Neurology, University of Heidelberg, Medical Faculty Mannheim, Germany;
""Department of Neurology, Klinikum Reutlingen, Germany; '?Department of Neurology, Klinikverbund Stidwest Sindelfingen-Boblingen, Germany; >Department of Neurology,
University Hospital Freiburg, Germany; "“Department of Neurology, SLK Klinikum am Gesundbrunnen, Heilbronn, Germany; '°Department of Neurology, Diakonie Klinikum,
Schwabisch Hall, Germany; "®Department of Neurology, Bezirkskrankenhaus Glnzburg, Germany; '’Department of Neurology, Bundeswehrkrankenhaus Ulm, Germany; '®De-
partment of Neurology, Klinikum Friedrichshafen, Germany; '°Department of Psychiatry and Psychotherapy, Klinikum Stuttgart, Centre for Mental Health, Germany; °Department of
Gerontopsychiatry, Vinzenz von Paul Hospital, Rottweil, Germany; 2'Department of Neurology, Schwarzwald Baar Klinik, Villingen- Schwenningen, Germany; ?’Department of
Neurology, Vinzenz von Paul Hospital Rottweil, Germany; 2*Department of Neurology, Klinikum Kaufbeuren, Germany; 2*Department of Neurology, RKH Klinikum Ludwigsburg,
Germany; **Department of Neurology, Hegau -Bodensee Klinik, Singen, Germany; 2°Department of Neurology, Klinikum Esslingen, Germany; 2’Department of Neurology,
Oberschwabenklinik, Ravensburg, Germany; 2®Department of Neurology, SRH Klinikum Sigmaringen, SGermany; *’Department of Neurology, Caritas-Krankenhaus Bad Mergen-
theim, Germany; 3°Department of Neurology, University Hospital Wirzburg, Germany; 3'Department of Neurology, Klinikum Kempten, Germany; *?Department of Neurology,
Klinikum Memmingen, Germany; **Department of Psychiatry, University Hospital Tibingen, Germany; >*Department of Neurology, Ostalb-Klinikum Aalen, Germany; **Department of
Psychiatry, Psychotherapy and Psychosomatics, University Hospital Augsburg, Germany; **Department of Neurology, University Hospital Halle, Halle (Saale), Germany; and *’Ulm Site,
German Center of Neurodegenerative Diseases, Germany.

Coinvestigators are listed online at Neurology.org/N.
The Article Processing Charge was funded by Ulm University.
This is an open access article distributed under the terms of the Creative Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permissible to

download and share the work provided it is properly cited. The work cannot be changed in any way or used commercially without permission from the journal.

Copyright © 2026 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology.
€214482(1)


mailto:gabriele.nagel@uni-ulm.de
https://n.neurology.org/lookup/doi/10.1212/WNL.0000000000214482
http://creativecommons.org/licenses/by-nc-nd/4.0/

Downloaded from https://www.neurology.org by Universitaet Augsburg on 9 March 2026

Glossary

ALS = amyotrophic lateral sclerosis; bvFTD = behavioral variant frontotemporal dementia; CBD = corticobasal degeneration;
CBS = corticobasal syndrome; FTLD = frontotemporal lobar degeneration; IQR = interquartile range; IVPPA = language
variant PPA; nfvPPA = nonfluent variant PPA; PPA = primary progressive aphasia; PSP = progressive supranuclear palsy;
svPPA = semantic variant PPA.

incidence was 0.77 (95% CI 0.71-0.84), and the age-standardized incidence was 0.76 (95% CI 0.69-0.82) per 100.000 person-
years. The age-standardized incidence was higher in men than in women, with an IRR of 1.73 (95% CI 1.44-2.00). In men,
incidence increased from the age 50 years, primarily due to bvFTD, whereas in women this rise was primarily due to PSP. The
median survival (N = 392) from diagnosis was 53.6 months (95% CI 50.9-62.0) overall, 73.1 months (95% CI 63.6-82.8) for
patients with PPA, 42.8 months (95% CI 35.1-64.3) for patients with bvFTD, and 49.5 months (95% CI 39.2-53.7) for patients
with PPS/CBS.

Discussion
We observed a raw incidence rate of 0.77, thus considerably lower than in most previous reports. Incidence was substantially
higher in men than in women. The prognosis from the time of diagnosis depended highly on the specific FTLD subtype. Our

data are based on the large sample size and high capture rate of a central European population-based registry.

Introduction

Frontotemporal lobar degeneration (FTLD) is a neurologic
condition characterized by predominant neuronal loss in the
frontal and/or temporal cerebral cortex. Patients with FTLD
usually present with 1 of the 2 phenotypic variants, the be-
havioral variant frontotemporal dementia (bvFTD) or, less
frequently, a primary progressive aphasia (PPA), which may
be nonfluent (nfvPPA) or the semantic type (svPPA). Pri-
mary tauopathies such as corticobasal syndrome (CBS) or
progressive supranuclear palsy (PSP) are also included in the
FTLD spectrum.l’2

The incidence and prevalence of FTLD are largely unknown
in most countries. To date, our understanding of the fre-
quency of FTLD is mainly based on smaller clinical study
samples.>® Data from a large consortium” revealed an annual
incidence rate of 2.36 cases per 100,000 person-years in
Europe, with the highest FTLD incidence and prevalence
rates reported for the 45-65 age groups. FTLD has been
suggested to be more common in men than in women, but
larger epidemiologic studies documented only a minor in-
crease in male patients.3’7 In Olmsted County, an increase in
incidence was observed between 1995 and 2010 based on
only 35 patients. Initially there was a balanced ratio, but after
2000, the rate was higher in male patients.®

A meta-analysis* revealed a large heterogeneity of median
survival times ranging from 7 to 12 years across different
clinical cohorts. A population-based study in Italy reported
a median survival time of 5.4 years after diagnosis.”

Epidemiologic parameters may be biased by differences in
diagnostic criteria, study design, and populations studied.
Most studies to date have covered small populations or were
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based on patients with FTLD reported by specialized FTLD
care centers only.>**” However, only population-based reg-
istries covering large populations with a high completeness
(i.e., a high capture-recapture rate, including patients not re-
ferred to specialized centers), facilitates estimates of the actual
FTLD rates in a given region in a valid manner.

The aims of this study were to estimate the raw and age-
standardized incidence as well as median survival times of
FTLD from a population-based, highly complete register of
a defined geographic region. Second, we aimed to investigate
the distribution of subtypes, as well as age-dependent and sex-
dependent effects in the ALS-FTLD registry Swabia.

Methods

The amyotrophic lateral sclerosis (ALS) registry Swabia was
implemented as a clinical-epidemiologic registry in the year
2010'>"" in a target population in South-West Germany
comprising 8.4 Mio inhabitants. Data were collected on all
newly diagnosed patients with ALS since 2010. From 2014, also
patients with FTLD have been recruited in the same area
using the same infrastructure. The registry was then
renamed to ALS-FTLD registry Swabia. The cooperation
partners contributing to the registry comprised 39 sites in
total including neurologic clinics or private practices and
psychiatric clinics within the target region.'”'" The study
protocol, diagnostic criteria, and standard operating pro-
cedures for FTLD were established and discussed at regular
meetings with the collaborators. Several information events
or lectures on FTLD were offered and held on site. For the
recruitment of patients with FTLD, standard instruments
were applied by trained interviewers.'>'* Diagnosis and
files were reviewed for consistency.
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After informed consent was given, patients were registered and
the data were collected, curated, and checked for duplicates.
The current analysis takes into account sex as biological cate-
gory, sociodemographic information, date of diagnosis, age
at diagnosis, onset of the first symptom, and the clinical
phenotype.

All patients underwent a neurologic and neuropsychological
examination performed by the collaborating neurologists or
psychiatrists. For the clinical diagnosis the patient’s clinical
presentation, neuroimaging results, the outcome of neuro-
psychological tests, and genetic testing were used. The reg-
istry staff collected copies of the medical records including
these results. After receiving written consent, an experienced
study nurse visited the patients. Standardized questionnaires
were used to collect information on bvFTLD,'? PPA,"?
PSP, and corticobasal degeneration (CBD),'® as well as
Edinburgh Cognitive and Behavioral ALS Screen (2014)
and Questionnaire for the Assessment of Risk Factors and
Symptoms of Frontotemporal Dementia in the Context of
ALS. Based on the collected information the diagnosis of
FTLD was reviewed by an experienced neurologist in the
registry. FTLD was diagnosed according to the Rascovsky
criteria for bvFTD or the Gorno-Tempini criteria for the
language variants.'>'> FTLD syndromes associated with
parkinsonism (PSP and CBS) were diagnosed according to
Litvan et al. and Boeve et al.,'"*"¢ respectively. Ambiguous
cases were followed-up to clarify the diagnosis. For this
purpose, all available information, medical records, and
MRIs, as well as information on regional hypometabolism
in fluorodeoxyglucose-PET, were used to confirm the di-
agnosis. Because of the small number of patients with CBS
and its neuropathologic similarities, we analyzed CBS to-
gether with PSP. Mortality follow-up was performed by
regular record query from the regional registration offices
for the entire study sample. Queries were performed before
each 2-year follow-up for individual patients, or for the
entire cohort (most recent query performed on January 15,
2023).

To take into account the start of recruitment in 2014 and the
reporting delay between notification and data entry in 2023
and 2024, we used the reports for the period January 1, 2015,
to December 31, 2022, to calculate the incidence rates. From
January 1, 2015, to December 31, 2022, 515, patients with
FTLD were registered in the ALS-FTLD registry Swabia,
including 123 for which no follow-up data were available. The
distribution of incidence in patients with FTLD by district is
shown in eTable 1.

Statistics

We calculated the raw incidence of FTLD in the target pop-
ulation per 100,000 person-years with a 95% CI overall and by
sex, age group, and district based on the population of the
corresponding year using the forward projection of the
population status based on the 2011 census of the Federal
Statistical Office of Germany.'” The age groups presented

Neurology.org/N

are based on the age groups for which population data were
available. For the age-standardized incidence rate, the
2013 European Standard Population'® was applied and
depicted by sex and age groups. Age-adjusted incidence
rate ratios (IRRs) were calculated to appraise sex differ-
ences. Heterogeneity of raw and age-standardized in-
cidence rates for the years 2015-2022 in the target
population was explored by district of the main residence
at diagnosis (eTable 1).

Survival time since diagnosis was calculated based on the date
of death, dates of last contact, or of last record linkage.
Complete follow-up survival data were available for 392
patients with FTLD. The median survival time was estimated
for different FTLD variants using the Kaplan-Meier method.
In addition, we tested a possible modifying effect of sex and
FTLD variants on survival time using an accelerated failure
time model. The statistical software packages SAS (release 9.4
SAS Institute Inc., Cary, NC) and R version 4.3.2 were used
for the statistical analyses.

Standard Protocol Approvals, Registrations,
and Patient Consents

This study received approval by the ethical committee for
both the analysis reported within this proposal and any related
publications (ethical review boards of Ulm University, ap-
proval No. 11/10 with an amendment in 2020 and the re-
gional physician chambers [“Landesirztekammer Baden-
Wuerttemberg” and “Landesirztekammer Bayern”]). Writ-
ten informed consent was obtained from all participants. The
report of this study followed the Strengthening the Reporting
of Observational Studies in Epidemiology reporting guideline.

Data Availability

Owing to the ethical restrictions regarding data protection
issues and the study specific consent text and procedure, the
data cannot be made publicly available, but the data are
available from the corresponding author on reasonable
request.

Results

During 66,584,586 person-years of observation, 515 patients
with FTLD were identified (median age at diagnosis 68.7
years; n = 308 male patients [59.8%]) (Table 1). The age at
study inclusion ranged between 29.4 and 88.9 years. The most
common phenotypes were bvFTD (n = 185, 66.5% men),
followed by PPA (n = 147, 51.0% men), PSP (n = 133, 62.9%
men), and CBS (n = 22, 50% men). Forty-two patients
(11.7%) had received an ALS diagnosis at the same time, and
18 even before (median 3 months) the FTLD diagnosis (ALS
+ FTLD). Overall, the median diagnostic delay, from FTLD
symptom onset to FTLD diagnosis, was 24.8 (interquartile
range [IQR] 13.5-44.1) months. The median diagnostic de-
lay was 26 months (IQR 15-49), 3 in men, and 23 months
(IQR 12-38) in women.
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Table 1 Characterization of Registered Male and Female Patients With FTLD (2015-2022)

Men (n = 308) Women (n = 207) Total (N = 515)
Age at diagnosis, y, mean (SD) 68.3 (9.5) 67.6 (9.4) 68.0 (9.5)
Age at diagnosis, y, median (Q1, Q3) 69.6 (61.0, 75.9) 68.0 (60.9, 75.7) 68.7 (61.0, 75.8)
Diagnostic delay, mo, median (Q1, Q3) 26 (15, 49) 23(12,38) 24.8 (13.5,44.1)
Variants, n (%)?
PPA 75 (24.4) 72 (34.8) 147 (28.5)
nfvPPA 17 (5.5) 18(8.7) 35 (6.8)
svPPA 18(5.8) 15(7.3) 33(6.4)
IVPPA 20 (6.5) 26 (12.6) 46 (8.9)
PPA not further specified 21 (6.8) 15(7.3) 36 (7.0)
PSP/CBS 95 (30.8) 56 (27.1) 151 (29.3)
PSP 86 (27.9) 47 (22.7) 133 (25.8)
CBS 11 (3.6) 11 (5.3) 22 (4.3)
bvFTD 123 (39.9) 62 (30.0) 185 (35.9)
FTLD not further specified 29 (9.4) 26(12.6) 55(10.7)
ALS + FTLD 41(13.3) 19(9.2) 60 (11.7)
ALS + PPA 5(1.6) 1(0.5) 6(1.2)
ALS + PSP/CBS 4(1.3) 0(0.0) 4(0.8)
ALS + bvFTD 25(8.1) 15(7.3) 40 (7.8)
ALS + FTLD not further specified 9(2.9) 3(1.5) 12(2.3)

Abbreviations: ALS = amyotrophic lateral sclerosis; bvFTD = behavioral variant frontotemporal dementia; CBS = corticobasal syndrome; FTLD = fronto-
temporal lobar degeneration; IVPPA = language variant PPA; nfvPPA = nonfluent variant PPA; PPA = primary progressive aphasia; PSP = progressive

supranuclear palsy; svPPA = semantic variant PPA.

@The sum of the variants may add up to >100% because of an overlap of few patients.

The average annual raw incidence was 0.77 (95% CI 0.71-0.84)
per 100,000 person-years, and the age-standardized raw in-
cidence was 0.76 (95% CI 0.69-0.82) per 100,000 persons-years
(Table 2). In the target population, the age-standardized in-
cidence rates ranged between 0 and 1.90 per 100.000 person-
years. In general, only small differences between the raw and age-
adjusted rates were observed. Thus, we further focus and report
the age-standardized values.

The age-standardized incidence rate was higher in men (0.96
per 100,000 person-years [95% CI 0.86-1.07]) than in
women (0.55 per 100,000 person-years [95% CI 0.48-0.64]),
with an IRR of 1.73 (95% CI 1.44-2.08). There was little
difference in the incidence rates between phenotypes, with
027 (95% CI 024-0.32) for bvFTD, 023 (95% CI
0.19-0.27) for PSP/CBS, and 0.21 (95% CI 0.18-0.25) per
100.000 person-years for PPA. However, sex-specific differ-
ences for incidence rates were in particular evident for bvFTD
and PSP/CBS. For bvFTD, the IRR of 223 (95% CI
1.63-3.05) doubled the one of females, with respective in-
cidence rates of 0.38 (95% CI 0.32-0.45) and 0.17 (95% CI

Neurology | Volume 106, Number 6 | March 24,2026

0.13-0.22). A similar pattern was observed for PSP/CBS with
an IRR of 2.02 (95% CI 1.44-2.83), and incidence rates of
0.31 (95% CI 0.25-0.37) and 0.15 (95% CI 0.12-0.20) for
male and female patients, respectively. By contrast, the IRR of
1.25 (95% CI0.90-1.75) in the PPA/CBS patient group was
only moderately increased, with similar incidence rates for
both sexes 0.23 (95% CI 0.19-0.29) and 0.19 (95% CI
0.14-0.24).

Figure 1 shows the age-specific incidence rates by sex. In men,
FTLD incidence peaked in the 65-74 age group at 3.78 (95%
CI3.15-4.54) and 1.47 (95% CI 1.10-1.96) for PSP/CBS. The
highest age-specific incidence rates in women were observed in
the 60-64 and 65-74 age groups at 1.84 (95% CI 1.35-2.51)
and 1.88 (95% CI 1.47-2.40), respectively. Regarding pheno-
types (eTable 2), the age-standardized incidence of PPA
peaked at 0.78 (95% CI 0.49-1.26) in the 60-64 age group,
whereas the incidence rates of PSP and bvFTD were similar in
the 65-74 age group (0.59 [0.38-0.91] and 0.56 [0.36-0.88],
respectively). The overall incidence rate in men, started to rise
slightly earlier than that in women. This increase began in the
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Table 2 FTLD Incidence Rates (per 100,000 Person-Years) in the ALS-FTLD Registry Swabia in Men and Women

(2015-2022)

Male vs
Male: 33,113,957 person-years Female: 33,470,629 person-years female Total: 66,584,586 person-years
Age- Age- Age- Age-
Raw rate standardized?® Raw rate standardized® adjusted IRR Raw rate standardized?

Patients (95% Cl) rate (95% Cl) Patients (95% Cl) rate (95% Cl) (95% CI) Patients (95% Cl) rate (95% Cl)
FTLD 308 0.93 0.96 (0.86-1.07) 207 0.62 0.55(0.48-0.64) 1.73 515 0.77 0.76 (0.69-0.82)
spectrum (0.83-1.04) (0.54-0.71) (1.44-2.08) (0.71-0.84)
PPA 75 0.23 0.23(0.19-0.29) 72 0.22 0.19(0.14-0.24) 1.25 147 0.22 0.21(0.18-0.25)
(0.18-0.28) (0.17-0.27) (0.90-1.75) (0.19-0.26)
PSP/CBS 95 0.29 0.31(0.25-0.37) 56 0.17 0.15(0.12-0.20) 2.02 151 0.23 0.23(0.19-0.27)
(0.23-0.35) (0.13-0.22) (1.44-2.83) (0.19-0.27)
bvFTD 123 0.37 0.38(0.32-0.45) 62 0.19 0.17(0.13-0.22) 2.23 185 0.28 0.27 (0.24-0.32)
(0.31-0.44) (0.14-0.24) (1.63-3.05) (0.24-0.32)

Abbreviations: ALS = amyotrophic lateral sclerosis; bvFTD = behavioral variant frontotemporal dementia; CBS = corticobasal syndrome; FTLD = fronto-

temporal lobar degeneration; IRR =
@ Standardized to the European standard population 2013.

incidence rate ratio; PPA = primary progressive aphasia; PSP = progressive supranuclear palsy.

50-54 age group (0.86 [95% CI 0.57-1.29] vs 0.46 [95% CI
0.26-0.81]) and was primarily driven by bvFTD (0.60 [95% CI
0.37-0.98] vs 0.19 [95% CI 0.08-0.46]).

Survival data were available for 392 patients with FTLD
(eTable 3), with similar age and sex distribution as in the
entire cohort. The median survival time by age groups with
95% CI of all patients with FTLD is shown in Figure 2 and
eTable 4. During a follow-up time of 15,595 person-months in
392 patients, 209 deaths occurred. Overall, the median sur-
vival from diagnosis was 53.6 (95% CI 50.9-62.0) months. By
phenotypic subgroup, the median survival was 73.1 (95% CI
63.6-82.8) months for PPA, 49.5 (95% CI 39.2-53.7) months
for PPS/CBS, and 42.8 (95% CI 35.1-64.3) months for
patients with bvFTD. The shortest median survival was

observed for patients with ALS-FTLD with 12.6 months
(95% CI 9.6-27.6). Overall, there was no statistically signifi-
cant difference in survival times by sex (survival time ratio for
females vs males: 1.18 [95% CI 0.93-1.49]).

Discussion

Previous data on incidence and survival times of patients with
FTLD are scarce and mostly based on small sample sizes and/
or from registries that are not population-based. Here, we
present results from the large population-based ALS-FTLD
registry Swabia, which provides population-based data with
a high capture rate from a defined geographically region in
southwestern Germany.

Figure 1 Age-Specific FTLD Incidence Rates With 95% Cl (per 100,000 Person-Years) in Men and Women in the ALS-FTLD

Registry Swabia (2015-2022)
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ALS = amyotrophic lateral sclerosis; bvFTD = behavioral variant frontotemporal dementia; CBS = corticobasal syndrome; FTLD = frontotemporal lobar
degeneration; PPA = primary progressive aphasia; PSP = progressive supranuclear palsy.
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Figure 2 Survival Probability by FTLD Variant in the ALS-FTLD Registry Swabia (2015-2022) Based on 392 Patients With

Available Survival Data
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ALS = amyotrophic lateral sclerosis; bvFTD = behavioral variant
209 frontotemporal dementia; CBS = corticobasal syndrome;
FTLD = frontotemporal lobar degeneration; PPA = primary
5 progressive aphasia; PSP = progressive supranuclear palsy.

The age-standardized incidence rates in the ALS-FTLD reg-
istry were much lower than the estimated annual incidence
rate for FTLD in other European studies. A previous study,
which included patients from 9 different European countries,”
calculated an incidence of 2.36 patients per 100,000 person-
years. However, this study only recruited 267 patients from
several European countries, and it was not population-based.
High regional variability was reported across different coun-
tries, with age-adjusted incidence rates ranging from 7.01
(4.24-10.91) in Northern Sava in Finland to 0.42 (0.05-1.52)
in Zuid-Holland Zuid, the Netherlands.” Incidence rates
based on the Swedish Dementia Registry in defined regions in
Sweden were substantially lower and closer to the figures
obtained in this study, ranging from 1.17 (Stockholm) to 2.07
(Lund)."

Turcano et al® found an age-standardized and sex-
standardized incidence of 4.3 per 100,000 person-years in
Olmsted County, Minnesota, based on record-linkage and the
identification of ICD codes. By using a population-based re-
ferral system Coyle-Gilchrist et al.,* identified patients and
estimated an age-standardized incidence rate of 1.61 per
100,000 person-years for patients with FTLD in the
United Kingdom. More previous publications using a pop-
ulation-based approach have revealed incidence rates from 2.7
to 4.1,> or approximately 1.3 per 100,000 person-years in
Spain.*' These results suggest that the type of study and the

Neurology | Volume 106, Number 6 | March 24,2026

geographic region substantially influence the estimated in-
cidence rates. Considering the strong genetic contribution to
the pathogenesis of most FTLD subtypes, it is not surprising
that incidence rates could vary across different European
regions. Furthermore, population-based studies (which are
more quantitative) usually tend to reveal lower incidence rates
of FTLD than those reported to date.

Our finding that the incidence rate of FTLD was 73% higher
in men than in women is consistent with previous reports.7’8
However, other studies have reported only minor sex-
dependent differences in FTLD incidence in population-
based®® or clinical se’ttings,22 or even higher incidence rates in
women."? Turcano et al. analyzed 15 years data from the medical
records in Olmsted County (1995-2010) and found the overall
incidence rate of 4.3 per 100,000 person-years, based on 35
patients. Their data showed an increase in the incidence of
FTLD in men and women from 2002 onward, which may in-
dicate increasing awareness or changing demographics.

In our study, sex differences were primarily attributed to the
approximately two-fold higher incidence rates of bvFTD and
PSP/CBS in men when compared with women. For the other
FTLD phenotypes, the sex differences were less pronounced.
This phenotypic pattern of sex-dependent incidence rates

22,23

is consistent with other reports from Europe7’ as well as

North and South America.>**
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The age distribution in our study was consistent with that in
previous population-based studies.”'”*° In the FRONTIERS
study, more than 60% of patients with FTLD were aged
65 years or older and the incidence peaked at 71 years of age.”
Coyle-Gilchrist et al.*® observed a similar pattern, which is
mainly related to the distribution of bvFTD. However, in this
study, the incidence rate of PSP peaked at 70-74 years, and
the incidence rates of CBS and nfvPPA at 75-79 years, which
was higher than in our study.*

The bvFTD phenotype was the most frequent subtype in our
study, consistent with previous reports.9’17 The distribu-
tion of phenotypes may reflect a greater degree of robust-
ness, and therefore homogeneity of incidence, of the
diagnostic criteria for PPA compared with those of CBS or
PSP across centers. Alternatively, differences in the cover-
age of movement disorder phenotypes across referral
centers”* or a real heterogeneity of the frequency of CBS
or PSP phenotypes or a combination of these factors,® may
also be relevant.

In line with previous reports, we found that the median survival
from diagnosis was longer in PPA than in the other clinical
FTLD subtypes.® A meta-analysis by Kansal et al.* reported that
bvFTD (8.17 years) and nfvPPA (8.11 years) had the longest
mean survival times from onset. PSP (6.38 years) and CBD
(6.40 years) generally had shorter survival than bvFTD.
However, FTLD was also found to be a relatively homogeneous
disease in terms of survival. In a registry-based Italian study, the
median survival was 8.16 years from disease onset and
5.38 years from diagnosis.” In this study, survival rates did not
differ between phenotypes. In our study, however, the overall
median survival of patients with PPA was 29 months longer
than that of patients with PSP/CBS. Among the patients with
PSP/CBS, we observed the longest survival in the 50-54 age
groups, whereas survival was shorter in older patients. These
differences could be explained by a later diagnosis or by the
higher prevalence of comorbid conditions in older age groups.
In a review El-Wahsh et al.*® identified potential clinical indi-
cators, such as phenotype, as well as genetic, metabolic, and
radiologic factors, as being associated with survival. We found
no statistically significant difference in survival times by sex. In
a study focusing on bvFTD, the mean survival time was longer

. . 2
in men than in women.”

In addition, variations in the incidence rates and median
survival could have been influenced by differences in age and
sex distributions and variations in phenotypes. In the ALS-
FTLD registry Swabia, 515 patients were recruited between
2015 and 2022, and during 15,595 person-months of obser-
vation, 209 deaths occurred in 392 patients. Previous reports
suggest that the awareness of the diagnosis has evolved over
time alongside the definition of the phenotypes.**” Onyike
et al.”” reported wide variations in the prevalence and in-
cidence of FTLD worldwide. These authors suggested that
these differences may be partially because of cultural influ-
ences on symptom expression.

Neurology.org/N

The diagnosis of FTLD is challenging and is based on clinical
and neuropsychological assessment. In our study, patients
with unclear or suspicious diagnoses were followed up clini-
cally, and only longitudinally verified disease cases were reg-
istered. All available information, including medical reports
and MRI scans, were used to confirm the FTLD diagnosis.
The presentation of symptoms is heterogeneous, and the
overlap of motor and cognitive symptoms (e.g., PSP and
CBS) adds to the complexity. In our study, 22 patients (4.3%)
presented with symptoms from 2 and 1 patient presented with
symptoms from 3 phenotypes, highlighting that distinguish-
ing between the FTLD variants clinically is often difficult and
challenging for diagnosis.®

To date, data on FTLD remain limited, and further research
into the natural history of the disease is required to improve
the understanding of the differences in the clinical pre-
sentation and their underlying causes. The diagnostic criteria
have been adapted in recent years, and their application may
depend on the clinical discipline and setting.””**

The strengths of this study include the high standards of data
collection, the extensive neurologic and psychiatric network
involved, and the ascertainment of case diagnoses in the
established and trained ALS-FTLD registry Swabia. Newly di-
agnosed patients were interviewed and reviewed by experi-
enced board-certified neurologists and psychiatrists strictly
according to established diagnostic criteria.'>"* A large number
of caregivers (clinics and private practices) were contacted to
identify patients in the target population. However, the possi-
bility of underreporting in one or another district of our target
region cannot be completely ruled out. We accounted for this in
a sensitivity analysis (excluding 7 districts with age-standardized
rates <0.35 per 100,000 person-years) (eTable S). However,
owing to the otherwise stable incidence numbers, the overall
age-standardized incidence rate remained almost unchanged
(eTable S). In addition, misclassification of other psychiatric
and neurologic diagnoses, as well as delays in diagnosis, may
have biased the completeness of the registry.

Compared with the literature, we observed a low incidence
rate, with men having a 75% higher incidence rate than
women. In men, the incidence increased in the age group
around 50 years old, primarily caused by patients with bvFTD.
In women, the incidence increased slightly later, at around
S5 years of age, and was mainly related to PSP. The median
survival time for patients with PSP/CBS was substantially
shorter than that of patients with PPA. The best prognosis had
young-onset cases, at age 50 years.

Further research is needed to understand the interaction be-
tween ethnicity, environment, and social background of the
FTLD spectrum. Cultural factors should also be considered in
the diagnostic procedure because FTLD phenotypes are de-
fined according to the profile of disability and dysfunction,
behavioral changes, language deficits, or a combination of
cognitive and neurologic symptoms.

Neurology | Volume 106, Number 6 | March 24,2026

€214482(7)


http://neurology.org/n

Downloaded from https://www.neurology.org by Universitaet Augsburg on 9 March 2026

Acknowledgment

The authors thank Ilonka Kraft-Oberbeck, Ines Dobias, and
Nicola Lammle for their excellent field work, and Gertrud
Feike, Sarah Enderle, and Birgit Och for their excellent data
management and technical support.

Author Contributions

G. Nagel: drafting/revision of the manuscript for content,
including medical writing for content; major role in the ac-
quisition of data; study concept or design; analysis or in-
terpretation of data. R.S. Peter: drafting/revision of the
manuscript for content, including medical writing for content;
study concept or design; analysis or interpretation of data. Z.
Uzelac: major role in the acquisition of data. D. Wernecke:
analysis or interpretation of data. L. Niehaus: major role in the
acquisition of data. T. Trottenberg: major role in the acqui-
sition of data. M. Jobges: major role in the acquisition of data.
C. Dettmers: major role in the acquisition of data. H. Bazner:
major role in the acquisition of data. A. Bértlein: major role in
the acquisition of data. K. Althaus: major role in the acquisi-
tion of data. K. Mayer-Freitag: major role in the acquisition of
data. P. Ratzka: major role in the acquisition of data. M.
Naumann: major role in the acquisition of data. A. Lindner:
major role in the acquisition of data. A. Chatzikonstantinou:
major role in the acquisition of data. F. Andres: major role in
the acquisition of data. G. Arnold: major role in the acquisi-
tion of data. M. Blickhan: major role in the acquisition of data.
C. Opherk: major role in the acquisition of data. B. Knier:
major role in the acquisition of data. M. Ertl: major role in the
acquisition of data. J. Metrikat: major role in the acquisition of
data. R. Huber: major role in the acquisition of data. C.
Thomas: major role in the acquisition of data. R. Kozian:
major role in the acquisition of data. H. Kimmig: major role in
the acquisition of data. K. Demuth: major role in the acqui-
sition of data. M. Hecht: major role in the acquisition of data.
C. Foerch: major role in the acquisition of data. C. Kloetsch:
major role in the acquisition of data. M. Reinhard: major role
in the acquisition of data. D. Bengel: major role in the ac-
quisition of data. O. Neuhaus: major role in the acquisition of
data. M. Buttmann: major role in the acquisition of data.
J. Volkmann: major role in the acquisition of data. E. Pink-
hardt: major role in the acquisition of data. C. Lichy: major
role in the acquisition of data. C. Laske: major role in the
acquisition of data. J. Beattie: major role in the acquisition of
data. J. Hackert: major role in the acquisition of data. S. Jesse:
major role in the acquisition of data. D. Brenner: major role in
the acquisition of data. J. Weishaupt: major role in the ac-
quisition of data. M. Otto: major role in the acquisition of
data; analysis or interpretation of data. L. Uttner: analysis or
interpretation of data. S. Anderl-Straub: major role in the
acquisition of data; analysis or interpretation of data. D.E.
Lulé: major role in the acquisition of data; analysis or in-
terpretation of data. D. Rothenbacher: drafting/revision of
the manuscript for content, including medical writing for
content; major role in the acquisition of data; study concept
or design. A. Rosenbohm: drafting/revision of the manuscript

Neurology | Volume 106, Number 6 | March 24,2026

for content, including medical writing for content; major role
in the acquisition of data; study concept or design; analysis or
interpretation of data. A.C. Ludolph: drafting/revision of the
manuscript for content, including medical writing for content;
major role in the acquisition of data; study concept or design;
analysis or interpretation of data.

Study Funding
The ALS-FTLD registry Swabia and this study have been
supported by a the German Research Council (DFG, main
number 577 631).

Disclosure
The authors report no relevant disclosures. Go to
Neurology.org/N for full disclosures.

Publication History

Received by Neurology® July 10, 2025. Accepted in final form
January 13,2026. Submitted and externally peer reviewed. The handling
editor was Associate Editor Brian C. Callaghan, MD, MS, FAAN.

Appendix Coinvestigators

Coinvestigators are listed at Neurology.org/N.

References

1. Olney NT, Spina S, Miller BL. Frontotemporal dementia. Neurol Clin. 2017;35(2):
339-374. doi:10.1016/j.ncl.2017.01.008

2. Grossman M, Seeley WW, Boxer AL, et al. Frontotemporal lobar degeneration. Nat
Rev Dis Primers. 2023;9:40. doi:10.1038/s41572-023-00447-0

3. Onyike CU, Diehl-Schmid J. The epidemiology of frontotemporal dementia. Int Rev
Psychiatry. 2013;25(2):130-137. doi:10.3109/09540261.2013.776523

4. Kansal K, Mareddy M, Sloane KL, et al. Survival in frontotemporal dementia phe-
notypes: a meta-analysis. Dement Geriatr Cogn Disord. 2016;41(1-2):109-122. doi:
10.1159/000443205

S. Borroni B, Graff C, Hardiman O, et al. FRONTotemporal dementia Incidence Eu-
ropean Research Study—FRONTIERS: rationale and design. Alzheimers Dement.
2022;18(3):498-506. doi:10.1002/alz.12414

6. Boeve BF, Boxer AL, Kumfor F, Pijnenburg Y, Rohrer JD. Advances and controversies
in frontotemporal dementia: diagnosis, biomarkers, and therapeutic considerations.
Lancet Neurol. 2022;21(3):258-272. doi:10.1016/51474-4422(21)00341-0

7. Logroscino G, Traynor BJ, Hardiman O, et al. Incidence of amyotrophic lateral
sclerosis in Europe. ] Neurol Neurosurg Psychiatry. 2010;81(4):385-390. doi:10.1136/
jnnp.2009.183525

8. Turcano P, Stang CD, Mielke MM, et al. Incidence of frontotemporal disorders in
Olmsted County: a population-based study. Alzheimers Dement. 2020;16(3):482-490.
doi:10.1016/j.jalz.2019.08.199

9. Borroni B, Urso D, Zecca C, et al. Survival in incident cases with frontotemporal lobar
degeneration: a registry-based study. ] Alzheimers Dis. 2023;96(3):1019-1024. doi:
10.3233/JAD-230676

10.  Nagel G, Unal H, Rosenbohm A, Ludolph AC, Rothenbacher D; ALS Registry Study
Group. Implementation of a population-based epidemiological rare disease registry:
study protocol of the amyotrophic lateral sclerosis (ALS) - registry Swabia. BMC
Neurol. 2013;13:22. doi:10.1186/1471-2377-13-22

11.  Rosenbohm A, Peter RS, Erhardt S, et al. Epidemiology of amyotrophic lateral scle-
rosis in Southern Germany. J Neurol. 2017;264(4):749-757. doi:10.1007/s00415-
017-8413-3

12.  Rascovsky K, Hodges JR, Knopman D, et al. Sensitivity of revised diagnostic criteria
for the behavioural variant of frontotemporal dementia. Brain. 2011;134(pt 9):
2456-2477. d0i:10.1093 /brain/awr179

13.  Gorno-Tempini ML, Hillis AE, Weintraub S, et al. Classification of primary pro-
gressive aphasia and its variants. Neurology. 2011;76(11):1006-1014. doi:10.1212/
WNL.0b013e31821103e6

14.  Armstrong MJ, Litvan I, Lang AE, et al. Criteria for the diagnosis of corticobasal
degeneration. Neurology. 2013;80(5):496-503. doi:10.1212/WNL.0b013e31827f0fd1

15.  Litvan I, Hauw JJ, Bartko JJ, et al. Validity and reliability of the preliminary NINDS
neuropathologic criteria for progressive supranuclear palsy and related disorders.
] Neuropathol Exp Neurol. 1996;55(1):97-10S. doi:10.1097/00005072-199601000-
00010

Neurology.org/N

€214482(8)


https://n.neurology.org/lookup/doi/10.1212/WNL.0000000000214482
https://n.neurology.org/lookup/doi/10.1212/WNL.0000000000214482
http://neurology.org/n

Downloaded from https://www.neurology.org by Universitaet Augsburg on 9 March 2026

16.

17.

18.

19.

20.

21.

Boeve BF, Lang AE, Litvan L. Corticobasal degeneration and its relationship to pro-
gressive supranuclear palsy and frontotemporal dementia. Ann Neurol. 2003;54(suppl
5):S15-S19. doi:10.1002/ana.10570

Statistisches Bundesamt Deutschland - GENESIS-Online. 12411-0018: Bevélkerung:
Kreise, Stichtag, Geschlecht, Altersgruppen [Online]. 2024. Accessed June 3, 2024. www-
genesis.destatis.de/genesis/online?
operation=themes&levelindex=0&levelid=1724055166075&code=12#abreadcrumb
Eurostat (European Commission), Pace M, Gissler M, et al. Revision of the European
Standard Population: Report of Eurostat’s Task Force: 2013 Edition [Online]. Pub-
lications Office of the European Union; 2013. Accessed August 13, 2024. data.europa.
eu/doi/10.2785/11470

Nilsson C, Landqvist Waldé M, Nilsson K, Santillo A, Vestberg S. Age-related in-
cidence and family history in frontotemporal dementia: data from the Swedish De-
mentia Registry. PLoS One. 2014;9(4):e94901. doi:10.1371/journal.pone.0094901
Coyle-Gilchrist ITS, Dick KM, Patterson K, et al. Prevalence, characteristics, and
survival of frontotemporal lobar degeneration syndromes. Neurology. 2016;86(18):
1736-1743. doi:10.1212/WNL.0000000000002638

Garre-Olmo J, Genis Batlle D, del Mar Fernandez M, et al. Incidence and subtypes of
early-onset dementia in a geographically defined general population. Neurology. 2010;
75(14):1249-1255. doi:10.1212/WNL.0b013e3181f5d4c4

Neurology.org/N

€214482(9)

22.

23.

24.

28.

26.

27.

28.

Leroy M, Bertoux M, Skrobala E, et al. Characteristics and progression of patients with
frontotemporal dementia in a regional memory clinic network. Alzheimers Res Ther.
2021;13(1):19. doi:10.1186/513195-020-00753-9

Pengo M, Alberici A, Libri I, et al. Sex influences clinical phenotype in fronto-
temporal dementia. Neurol Sci. 2022;43(9):5281-5287. doi:10.1007/s10072-
022-06185-7

Llibre-Guerra JJ, Behrens MI, Hosogi ML, et al. Frontotemporal dementias in Latin
America: history, epidemiology, genetics, and clinical research. Front Neurol. 2021;12:
710332. doi:10.3389/fneur.2021.710332

1ll4n-Gala I, Casaletto KB, Borrego»Ecija S, et al. Sex differences in the behavioral
variant of frontotemporal dementia: a new window to executive and behavioral re-
serve. Alzheimers Dement. 2021;17:1329-1341. doi:10.1002/alz.12299

El-Wahsh S, Finger EC, Piguet O, et al. Predictors of survival in frontotemporal lobar
degeneration syndromes. ] Neurol Neurosurg Psychiatry. 2021;92:425-433. doi:
10.1136/jnnp-2020-324349

Onyike CU, Shinagawa S, Ellajosyula R. Frontotemporal dementia: a cross-cultural
perspective. Adv Exp Med Biol. 2021;1281:141-150. doi:10.1007/978-3-030-51140-
110

Peroutka SJ. Real world data analysis of frontotemporal dementia: implications for
future clinical research. J Neurol Sci. 2024;458:122926. d0i:10.1016/.jns.2024.122926

Neurology | Volume 106, Number 6 | March 24,2026


https://www-genesis.destatis.de/genesis/online?operation=themes&levelindex=0&levelid=1724055166075&code=12#abreadcrumb
https://www-genesis.destatis.de/genesis/online?operation=themes&levelindex=0&levelid=1724055166075&code=12#abreadcrumb
https://www-genesis.destatis.de/genesis/online?operation=themes&levelindex=0&levelid=1724055166075&code=12#abreadcrumb
https://www-genesis.destatis.de/genesis/online?operation=themes&levelindex=0&levelid=1724055166075&code=12#abreadcrumb
https://www-genesis.destatis.de/genesis/online?operation=themes&levelindex=0&levelid=1724055166075&code=12#abreadcrumb
https://www-genesis.destatis.de/genesis/online?operation=themes&levelindex=0&levelid=1724055166075&code=12#abreadcrumb
https://www-genesis.destatis.de/genesis/online?operation=themes&levelindex=0&levelid=1724055166075&code=12#abreadcrumb
https://data.europa.eu/doi/10.2785/11470
https://data.europa.eu/doi/10.2785/11470
http://neurology.org/n

	Incidence and survival rates of frontotemporal lobar degeneration
	Gabriele Nagel, Raphael Simon Peter, Deborah Wernecke, Ludwig Niehaus, Thomas Trottenberg, Michael Jöbges, Christian Dettmers, Hansjörg Bäzner, Andreas Börtlein, Katharina Althaus, Kristina Mayer-Freitag, Peter Ratzka, Markus Naumann, Alfred Lindner, Anastasios Chatzikonstantinou, Frank Andres, Guy Arnold, Marko Blickhan, Christian Opherk, Benjamin Knier, Michael Ertl, Jens Metrikat, Roman Huber, Christine Thomas, Ralf Kozian, Hubert Kimmig, Klaus Demuth, Martin Hecht, Christian Foerch, Christof Kloetsch, Matthias Reinhard, Dietmar Bengel, Oliver Neuhaus, Mathias Buttmann, Jens Volkmann, Elmar Pinkhardt, Christoph Lichy, Christoph Laske, James Beattie, Jan Häckert, Sarah Jesse, David Brenner, Jochen Weishaupt, Markus Otto, Ingo Uttner, Sarah Anderl-Straub, Dorothée E. Lulé, Dietrich Rothenbacher, Angela Rosenbohm, Albert Christian Ludolph
	Nutzungsbedingungen / Terms of use:
	CC BY-NC-ND 4.0  


