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INTRODUCTION

Abstract

Background and purpose: Neurofilament light chain (NFL) has been shown to be in-
creased in amyotrophic lateral sclerosis (ALS) and, to a lesser extent, in frontotemporal
dementia (FTD). A meta-analysis of NFL in ALS and FTD was performed.

Methods: Available studies comparing cerebrospinal fluid and blood NFL levels in ALS
versus neurologically healthy controls (NHCs), other neurological diseases (ONDs) and
ALS mimics, as well as in FTD and related entities (behavioural variant of FTD and fronto-
temporal lobar degeneration syndromes) versus NHCs, ONDs and other dementias were
evaluated.

Results: In ALS, both cerebrospinal fluid and blood levels of NFL were higher compared
to other categories. In FTD, behavioural variant of FTD and frontotemporal lobar degen-
eration syndromes, NFL levels were consistently higher compared to NHCs; however,
several comparisons with ONDs and other dementias did not demonstrate significant
differences.

Discussion: Amyotrophic lateral sclerosis is characterized by higher NFL levels compared
to most other conditions. In contrast, NFL is not as good at discriminating FTD from other
dementias.

KEYWORDS
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familial, caused by genetic mutations in one of >30 genes, usually

with autosomal dominant inheritance. The diagnosis is mainly clini-

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease
affecting upper motor neurons of the motor cortex and lower motor
neurons of the brainstem and spinal cord. It causes progressive pa-
ralysis of voluntary muscles leading to death after a median time
of 3years from symptom onset. Approximately 10% of cases are

cal and is supported by electromyography [1].

Frontotemporal dementia (FTD) is the third most common form
of degenerative dementia after Alzheimer's disease (AD) and demen-
tia with Lewy bodies. It has a strong genetic component, with up to
one-third of cases having a positive family history, most commonly
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due to dominantly inherited mutations in one of three main genes
(MAPT, GRN or C9orf72). FTD is subdivided into three clinical entities:
the behavioural variant (bvFTD) and two forms of primary progres-
sive aphasia (PPA), that is, the non-fluent variant (nfvPPA) and the
semantic variant (svPPA) [2]. The three FTD subtypes belong to the
wider category of the so-called frontotemporal lobar degeneration
(FTLD) syndromes (FTLDSs), that is, the clinical diagnoses associated
with the neuropathological entity FTLD. This group also comprises
the two atypical parkinsonian syndromes progressive supranuclear
palsy and corticobasal syndrome. FTLD features degeneration of
the frontal and temporal lobes and, in turn, is subdivided into two
main pathological subtypes, characterized by intracellular deposits
of the proteins TDP-43 (FTLD-TDP) and tau (FTLD-tau), respectively
[3]. Intracellular TDP-43 inclusions are also the neuropathological
hallmark of ALS. Therefore, the term TDP-43 proteinopathies has
been coined to designate both ALS and FTLD-TDP [4]. Indeed, the
two entities also share genetic underpinnings and can be associated
clinically to a variable extent [5, 6].

For both ALS and FTD, research on neurochemical biomarkers is
highly active. Biomarkers have the potential to aid diagnosis, espe-
cially early in the disease course, to help define prognosis and, in the
context of therapeutic experimentations, to screen and stratify pa-
tients, to demonstrate target engagement and to measure treatment
effects [7, 8]. Amongst the most extensively studied biomarkers for
ALS and FTD are neurofilaments, which are abundant structural
components of the cytoskeletal scaffold of axons of the central and
peripheral nervous system [9]. Amongst the three neurofilament
subunits (light, intermediate and heavy chains), neurofilament light
chain (NFL) is the most studied biomarker. In the case of neuroax-
onal damage of any kind, NFL is released from the axons into the
extracellular space of the brain or spinal cord, so that its levels in
the cerebrospinal fluid (CSF) rise. From here, NFL then reaches the
blood, albeit at much lower concentrations. Thanks to technologi-
cal advances of the last 10years, levels of NFL in blood (plasma or
serum) can now be quantified, turning out to be increased in the
same conditions of neuroaxonal injury as CSF levels. This offers
great advantages compared to CSF in terms of ease of sampling,
reduced invasiveness, costs and repeatability [10]. As a marker of
axonal damage, NFL is, in general, rather unspecific. However, in
ALS, its CSF and blood levels are particularly increased due to the
intense degeneration of the long axons of motor neurons, so that
they are reported to differentiate ALS from most other neurode-
generative diseases. Moreover, in ALS, NFL levels are amongst the
most valuable prognostic predictors, as they correlate with disease
progression rate and are negatively associated with survival [11-13].
Importantly, plasma NFL has been accepted as a pharmacodynamic
biomarker in randomized controlled trials evaluating experimental
ALS therapeutics [14]. On the other hand, in FTD, NFL levels are
less markedly increased; however, in addition to being elevated com-
pared to neurologically healthy controls, they tend to be higher than
in AD and, relevantly for differential diagnosis, in primary psychiatric
disorders [15, 16]. Furthermore, they are negatively associated with
measures of cognition and brain volume [17]. A large single-centre

study also provided evidence that CSF NFL levels are significantly
higher in probable (clinically defined) or definite (genetically or
neuropathologically defined) FTLD-TDP compared to probable or
definite FTLD-tau, with an area under the receiver operating charac-
teristic curve of 0.861 and with sensitivity and specificity of 80.0%
and 81.0%, respectively [18]. Importantly, in healthy individuals,
NFL levels increase with increasing age, possibly as a consequence
of subclinical age-related neurodegeneration [19].

The role of NFL as a diagnostic biomarker for ALS and FTD has
been previously addressed by reviews and meta-analyses [10, 20,
21]. However, this field is rapidly expanding and a further body of
evidence has been produced in the last few years. Moreover, to our
knowledge, the role of NFL has not been evaluated to date in the
context of a single meta-analysis focusing on both ALS and FTD, and
previous appraisals have not stratified the assessed investigations
based on relevant quality parameters such as age balance between
case and control cohorts. Therefore, a meta-analysis of available ev-
idence on CSF and blood levels of NFL was performed in patients
with ALS and with FTD and related entities (bvFTD and FTLDSs)
compared to healthy controls and patients with other neurological

diseases.

METHODS
Search strategy and selection criteria

A search on PubMed and Web of Science was performed up to
24 February 2022, using the following search strategy: (i) for ALS
([amyotrophic lateral sclerosis OR ALS] AND [neurofilament light
chain OR NFL]); (ii) for bvFTD/FTD/FTLDSs ([frontotemporal de-
mentia OR FTD OR frontotemporal lobar degeneration OR FTLD]
AND [neurofilament light chain OR NFL]). The references of previ-
ous meta-analyses, systematic reviews and other relevant publica-
tions were hand-checked to assess the completeness of the studies
retrieved by the literature search. Studies were included in the meta-
analysis if (1) cases were clearly identified as ALS, bvFTD, FTD or
FTLDSs, or there was sufficient information to classify them; (2) one
or more control groups were included; (3) control groups could be
identified as neurologically healthy controls (NHCs), ALS mimics
(AMs) (i.e., conditions clinically resembling ALS, for studies including
ALS), other dementias (ODs) (for studies including FTD and related
entities) or other neurological diseases (ONDs); (4) mean, or median,
and standard deviation, or interquartile range, of NFL levels in CSF
or blood (plasma or serum) were reported. In the case of duplicated
data, only the most recent publication was selected. Two authors (SL
and FV) independently assessed the eligibility of each paper; disa-
greements between readers were solved by discussion.

From the included papers, the following information was ex-
tracted: first author and year of publication, geographical area, types
of cases, types of controls, sample size, mean age of the study par-
ticipants, proportion of male participants, biological fluids analysed
(CSF or blood, i.e., plasma or serum).
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Statistical analysis

Neurofilament light chain levels reported as median and interquar-
tile range were transformed to mean and standard deviation [22]
before applying the meta-analytic procedure. The mean difference
between cases and controls was standardized following Cohen's ap-
proach (standardized mean difference, SMD) [23]. For each compari-
son, the SMDs were pooled weighting each estimate by its inverse of
variance. A random effect model was considered to take into account
the between-study variability (A using the Sidik-Jonkman estimator.
Moreover, the Hartung-Knapp-Sidik-Jonkman method was applied to
accurately estimate the 95% confidence interval of the pooled SMD
[23]. An important aspect which was taken into account in each paper
was the comparability between cases and controls for age obtained
by design (matching). Therefore, in the forest plots three pooled SMD
estimates are reported: the first regarding studies with different mean
ages between groups (stratum A), the second regarding studies with
similar mean ages (stratum B) and the third considering all studies (stra-
tum Overall). Each pooled SMD estimate was calculated only when at
least three original SMDs were available. The heterogeneity between
studies was evaluated by means of the 1 of Higgins and Thompson
[24]. In the case of marked heterogeneity (I more than 75% [25]), when
at least 10 studies were available, a meta-regression model was fit-
ted to analyse the sources of heterogeneity [26]. The covariates used
to explain the heterogeneity were mean age and proportion of males
amongst cases, number of cases and controls, comparability between
cases and controls for age, and publication year. The robustness of the
findings was evaluated by applying an influence analysis obtained by
omitting one study at a time. Potential publication bias was investi-
gated using a funnel plot as a visual inspection of the bias, and, when
at least 10 studies were provided, also Egger's regression test [27].

Analyses were performed using R, version 4.2.3.

RESULTS

Regarding ALS, the initial search provided 529 records, which were
reduced to 208 after removing duplicates. After excluding 107

non-relevant articles, the 101 remaining articles were assessed for
eligibility. This resulted in a final number of 56 studies included in the
meta-analysis (Figure S1.). As to FTD and related entities (ovFTD and
FTLDSs), the initial search identified 390 records. After the removal
of 249 duplicates, 141 articles were screened, of which 38 were ex-
cluded as non-relevant. The remaining 103 papers were assessed for
eligibility, resulting in a final number of 62 studies included in the
meta-analysis (Figure S2).

In the main text the meta-analytic pooled estimates (Figures 1-
4) for each comparison of interest are reported, whilst the cor-
responding forest plots are reported in Figures S3-S14. First,
CSF NFL levels in ALS were compared to NHCs, AMs and ONDs.
CSF NFL levels were higher in ALS compared to the three other
groups, and this applied to studies of stratum A, to those of stra-
tum B, and when considering all studies together (stratum Overall).
High I? levels were reported for the comparisons with NHCs and
ONDs, whereas I? levels were lower for the comparison with AMs
(Figure 1).

As regards blood NFL levels, our findings were similar, with ALS
showing higher levels compared to NHCs, AMs and ONDs for all
strata. Also in this case I? levels were high for the comparisons with
NHCs and ONDs, whereas I?> was 0 in the comparison with AMs.
Because of the low number of studies, the pooled estimates of strata
A and B are not reported (Figure 2).

Then NFL levels in FTD and related entities were analysed, again
starting from the CSF. Here, high I? levels were found in almost all
comparisons. bvFTD was characterized by higher CSF NFL levels
compared to NHCs in all strata. On the other hand, in the compari-
son with ODs, bvFTD had significantly higher CSF NFL levels in stra-
tum Overall, but not in stratum A and stratum B. The comparison
between bvFTD and ONDs was performed only in stratum Overall,
with no significant difference in CSF NFL levels. The comparison
between FTD and NHCs was similar to that reported for bvFTD.
Differently from what was observed for bvFTD, for FTD not only
stratum Overall but also stratum A showed significantly higher CSF
NFL levels compared to ODs. As already reported for bvFTD, no
significant differences in CSF NFL levels compared to ONDs were
found for FTD. On the other hand, FTLDSs were characterized by

Stratum N 12 SMD (95% Cl)
ALS vs NHCs A 983/570  81% ——— 1.84 (1.39 t0 2.29)
B 1656/572 85% —=— 1.61 (1.27 to 1.96)
Overall 2639/1142 84% —=— 1.72 (1.46 to 1.99)
ALS vs AMs A 638/121  54% I = i 1.32 (0.6 t0 2.04)
B 1150/316  68% —=— 1.13 (0.86 to 1.4)
Overall  1788/437 62% —=— 1.18 (0.97 to 1.39)
ALS vs ONDs A 776/1798  88% —a— 1.32 (0.93t0 1.7)
B 1991/1741  95% I & | 1.86(1.12t02.6)
Overall 2767/3539 94% P 1.67 (1.17 to 2.16)

I T T T T T T 1
1.5 -1 -0.5 0.5 1 15 2 25

FIGURE 1 Comparisons pertaining to group ALS, CSF: A, no similar age between cases and controls; B, similar age between cases and

controls.
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Stratum N "2 SMD (95% Cl)
ALS vs NHCs A 1104/786  86% —— 1.64 (1.18 10 2.11)
B 629/422  88% I - | 243(0.76t0 4.1)
Overall  1733/1208 87% [ 1.88 (1.32 to 2.44)
ALS vs AMs A
B
Overall  730/115 0% — 1.2 (0.98 to 1.41)
ALS vs ONDs A 504/1099 97% I | 0.89 (0.09 to 1.69)
B 447/821  93% = 1.11 (0.53t0 1.7)
Overall  951/1920 95% A 1.02 (0.59 to 1.45)
I T T T T T | 1
15 -1 05 0 05 1 15 2 25

FIGURE 2 Comparisons pertaining to group ALS, blood: A, no similar age between cases and controls; B, similar age between cases and
controls.

Stratum N 2 SMD (95% Cl)
bvFTD vs NHCs A 452/487  T1% —— 1.27 (0.88 to 1.65)
B 319/325  80% I = | 1.25(0.4t02.1)
Overall  771/812 75% P 1.26 (0.87 to 1.64)
bvFTD vs ODs A 461/2155 78% F—=— 0.21 (-0.12 to 0.54)
B 387/700 82% e 0.38 (-0.06 to 0.82)
Overall  848/2855 79% —=— 0.29 (0.04 to 0.54)
bvFTD vs ONDs A
B
Overall  157/458  95% t . 2 ’. 0.8 (-0.62 to 2.23)
FTD vs NHCs A 1295/1453  95% A 1.42 (1.01to0 1.82)
B 686/570  80% F———a— 1.43 (0.93 to 1.94)
Overall 1981/2023 93% 1.42 (11310 1.72)
FTD vs ODs A 1088/6256 96% | = 0.42 (0.02 to 0.81)
B 515/717  85% I = 0.39 (-0.04 to 0.82)
Overall 1603/6973 94% —— 0.41 (0.13t0 0.82)
FTD vs ONDs A 472/1837  98% I = i 0.92 (-0.08 to 1.92)
B 162/339  89% I i i -0.17 (-1.15t0 0.81)
Overall  634/1176 97% I = | 0.49 (-0.21 t0 1.19)
FTLDSs vs NHCs A 1800/1724 94% —a— 1.39 (1.06 to 1.71)
B 954/675 81% | o | 1.5 (1.03to 1.98)
Overall 2754/2399 91% —a— 1.43 (1.16 to 1.69)
FTLDSs vs ODs A 1531/6605 96% F—a— 0.55 (0.17 to 0.93)
B 792/900  84% —— 0.43 (0.1 to 0.76)
Overall 2323/7505 93% —a— 0.5 (0.26 to 0.74)
FTLDSSs vs ONDs A 782/1691  97% I L i 0.92 (0.14t0 1.7)
B 171/330  89% I = i -0.09 (-1.05 to 0.86)
Overall  953/2021 96% : : I - 1 i : : | 055(-005t01.14)
15 A 05 0 0.5 1 15 2 25

FIGURE 3 Comparisons pertaining to groups bvFTD, FTD and FTLDSs, CSF: A, no similar age between cases and controls; B, similar age
between cases and controls.

higher CSF NFL levels compared to both NHCs and ODs in all strata, Finally, the comparisons regarding blood NFL in FTD and re-
whereas in the comparison with ONDs this held true only for stra- lated entities were also characterized by high 12 values, with the
tum A (Figure 3). notable exception of that between bvFTD and NHCs. bvFTD was
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Stratum N 2 SMD (95% ClI)
bvFTD vs NHCs A 335/5617  32% —=— 0.99 (0.69 to 1.29)
B 1441133  66% I = | 1.36 (0.54 t0 2.18)
Overall  479/650 57% —=— 1.12 (0.83 to 1.41)
bvFTD vs ODs A 335/985 79% 0.02 (-0.4 to 0.44)
B 124/134  90% I i -0.05 (-1.93 to 1.83)
Overall  459/1119 82% 0(-0.38 t0 0.38)
FTD vs NHCs A 1026/1621 87% —=— 1.29 (0.99 to 1.58)
B 285200 71% f—— 1.13 (0.59 to 1.68)
Overall 1311/1821 83% = 1.24 (1.01 to 1.48)
FTD vs ODs A 733/2094 95% —=— 0.57 (0.14 to 0.99)
B 17979 81% I L i 0.37 (-1.01 to 1.74)
Overall 912/2173 93% —=— 0.52 (0.18 to 0.86)
FTD vs ONDs
Overall  500/653 94% I ] | 0.03 (-0.77 to 0.83)
FTLDSs vs NHCs A 1635/1861 86% —=— 1.3 (1.06 to 1.54)
B 444/468 81% —a— 1.41 (0.97 to 1.85)
Overall 2079/2329 83% = 1.33 (1.12t0 1.54)
FTLDSs vs ODs A 1149/1906 94% —— 0.62 (0.23 to 1.01)
B 296/310  83% I | 0.38 (-0.37 to 1.14)
Overall 1445/2216 93% —a— 0.53 (0.21 to 0.85)
FTLDSs vs ONDs A 457/621  86% b 0.48 (-0.05 to 1.01)
B 125/207  93% | = | -0.29 (-2.77 t0 2.19)
Overall  582/1828 93% : : I . — i : : 0.16 (-0.58 to 0.89)
15 -1 0.5 0 05 1 15 2 25

FIGURE 4 Comparisons pertaining to groups bvFTD, FTD and FTLDSs, blood: A, no similar age between cases and controls; B, similar

age between cases and controls.

characterized by significantly higher blood NFL levels compared to
NHCs (in all strata) but not compared to ODs or ONDs (for the latter
comparison the pooled estimate was limited to stratum Overall). For
FTD and FTLDSs similar results were observed with regard to the
comparisons with NHCs and ONDs, whilst, in the comparison with
ODs, the pooled SMD was statistically higher for all strata except for
stratum B (Figure 4).

The results of influence analysis, publication bias analysis
and meta-regression are reported in the Supporting Information.
Influence analysis (Figures $S15-526) showed that all findings were
robust when omitting one article at a time. Evidence of publication
bias was found only for the comparisons ALS versus NHCs (for both
CSF and blood, Egger's test, p=0.0077 and p=0.0139, respectively),
ALS versus ONDs (for CSF, p=0.0054), bvFTD versus NHCs (for
CSF, p=0.0102) and FTLDSs versus ODs (for blood, p=0.0282)
(Figure S27). Finally, meta-regression failed to identify important
covariates explaining the heterogeneity between study-specific es-
timates. Indeed, only in four comparisons (three regarding CSF and
one regarding blood) was at least one variable statistically signifi-
cant: number of cases/controls and proportion of males amongst
cases for FTD, bvFTD and FTLDSs versus NHCs regarding CSF, and
number of controls for FTD versus ODs regarding blood (Table S1.).

DISCUSSION

In our meta-analysis the differences in CSF and blood levels of
NFL were examined between the two neurodegenerative diseases
ALS and FTD (and related entities) and other diagnostic groups.
Regarding ALS, it was found that both CSF and blood levels of NFL
are consistently and significantly higher compared to NHCs, ONDs
and, importantly, AMs. For FTD and related entities, the results
were less straightforward. In FTD, bvFTD and FTLDSs, CSF as well
as blood levels of NFL were consistently higher compared to NHCs;
however, the comparisons with ODs and ONDs failed in many cases
to demonstrate statistically significant differences.

Features of certain individual studies might have contributed to
non-significant findings in the comparisons of CSF or blood levels of
NFL between FTD (and related entities) and other conditions. For in-
stance, the lack of significant differences in CSF NFL levels between
FTD and ODs in stratum B studies might have been determined
by three studies including patients with Creutzfeldt-Jakob disease
(CJD), which is known to be associated with massive increases in
CSF and blood NFL [28-30]. The same may apply to the absence
of significant differences of CSF NFL levels in bvFTD compared to
ODs in studies of both strata considered separately [28, 29, 31, 32],
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the other main reason here (not shared with the previous issue re-
garding FTD in general) being the inclusion of other FTD categories
featuring slightly higher NFL levels than bvFTD, namely nfvPPA and
especially svPPA [33, 34], in the group of ODs. Similar consider-
ations can be made regarding the finding of non-significant differ-
ences in blood NFL levels between bvFTD and ODs, with the study
of Zerr et al. [35] being focused on CJD and other cohorts includ-
ing patients with FTD variants other than the behavioural one, in
particular PPA (nfvPPA and svPPA, the latter being characterized by
higher NFL levels) [36-39]. On the other hand, the lack of significant
differences in blood NFL levels between FTD and ODs in stratum
B studies can be mainly attributed to the investigation of Matias-
Guiu et al., where the median plasma NFL value of patients with AD
was non-significantly higher than that of patients with FTD [37]. This
also partly explains the absence of significant differences in blood
NFL levels between FTLDSs and ODs in stratum B studies, another
reason being the inclusion of CJD cases amongst patients with ODs
in the investigation of Halbgebauer et al. [30]. The abovementioned
findings contribute to the lack of significant differences in both CSF
and blood NFL levels in FTD, bvFTD and FTLDSs versus ONDs, as
the latter also include ODs. However, another major factor prevent-
ing NFL from being higher in bvFTD/FTD/FTLDSs seems to be the
presence of ALS patients amongst the broad category of ONDs in
several studies [40-43].

In our view, the most important findings of our meta-analysis
are the following. (1) ALS is characterized by a marked increase
in CSF and blood NFL levels, which differentiates it from non-
neurodegenerative conditions but also from most other chronic
neurodegenerative diseases. (2) In contrast, NFL (both in CSF and
in blood) is not as good at discriminating between FTD and other
dementias, and this is particularly true in the case of bvFTD, in which
NFL levels are generally lower than in nfvPPA and especially svPPA.
Therefore, NFL measurement is unlikely to be helpful as a single in-
strument for the highly needed diagnostic discrimination between
bvFTD and AD. (3) Nevertheless, our findings may indirectly sup-
port the diagnostic utility of NFL in the differentiation between
bvFTD and primary psychiatric disorders, for which promising data
have been provided by single investigations [16, 32, 38], as the latter
category is included in our meta-analysis in the group of NHCs. (4)
The strong similarity, at least at the qualitative level, observed in our
analyses between the findings on NFL levels in CSF and in blood
highlights the biological-clinical value of NFL measurement in blood
as a less invasive, but possibly equally informative, laboratory inves-
tigation. This also indirectly supports the view of blood NFL levels
as reflecting CSF levels due to transfer of this protein from the CSF
space to the bloodstream [9].

At the same time, it is acknowledged that our work has the fol-
lowing limitations. (1) Amongst analysed studies on blood NFL, no
differentiation was made between those in which the analyte was
measured in serum and those in which it was measured in plasma.
(2) Investigations were not separated on the basis of the method
used to quantify NFL (e.g., enzyme-linked immunosorbent assay
vs. single molecule array [Simoa]). (3) Regarding studies on ALS, our

classification of certain non-ALS categories as AMs or as ONDs was
based on what was reported by the authors of the studies, but cer-
tain disease entities may be classified as AMs in some studies and
as ONDs in others. Although this hinders a rational subdivision of
controls for meta-analytic purposes and therefore may reduce the
informativity of our results, it is still considered to be the least bi-
ased implementable strategy, as clinical details about individual
patients in those categories are not available in all studies and a
re-categorization of patients by the authors of the meta-analysis
would have been unacceptably arbitrary. (4) As regards FTD, spe-
cific analyses on the diagnostic discrimination from individual non-
FTD dementias (e.g., AD or dementia with Lewy bodies) were not
conducted, nor from patients with primary psychiatric disorders.
(5) Within the category of FTD, bvFTD (as it is the most common
form of FTD and because of the practical relevance of the differen-
tial diagnosis from AD and other dementias) was considered sepa-
rately for further comparisons, but not the other individual entities
nfvPPA and svPPA,; likewise, analyses were performed regarding the
broad category of FTLDSs but not its individual components other
than FTD and bvFTD, namely progressive supranuclear palsy and
corticobasal syndrome. This was due to the prominent motor dis-
turbances characterizing these diseases, however, and qualifying
them as atypical parkinsonian syndromes, thus belonging to the
field of movement disorders rather than to that of dementia. (6) For
certain comparisons, the two-strata classification of studies was
not applied because of low numbers of available investigations. In
addition to overcoming some limitations of the present work (e.g.,
by considering primary psychiatric disorders as a separate entity to
be compared to bvFTD), future meta-analyses on the still expanding
theme of NFLin ALS and FTD should also address the differentiation
between the two main pathological forms of FTLD (FTLD-tau and
FTLD-TDP) [18]. This point will have increasing importance in the
future, when diverse pathology-specific therapeutics will hopefully
become available. Moreover, clinically relevant aspects other than
the diagnostic one should also undergo meta-analytic assessment,
namely the prognostic value of CSF and blood NFL in both ALS and
FTD [13, 17].
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