Evaluation of Neurofilaments as a Prognostic Biomarkers In
Amyotrophic Lateral Sclerosis

Vishnu D. Sharma’, Antony P. Goldenberg?, Atul Bhattaram®
1) Office of Clinical Pharmacology, Center for Drug Evaluation and Research, U.S. Food and Drug Administration, Silver Spring, MD; 2) University
of Southern California School of Pharmacy, Los Angeles, CA

Results and Discussion

Neurofilaments are markers of axonal injury and are considered promising Study Study Type Region Data Collection Plasma/CSF NfH: Correlation coefficients Plasma/CSF NfH: Correlation coefficients
biomarkers in Amyotrophic }ateral sclerosis (ALS) fflise.ase. This study Brodovich 2021 Prospective France -- Study Estimate [95% CI] _ .
supported the role of neurofilaments as a prognostic biomarker for ALS De-schaepdryver 2020  Retrospective Italy 20009 - 2018 | Study Estimate [95% CI]
disease based on the meta-analysis of literature. Gﬂﬁe;)(i;g ggzgzgﬁzz Belgﬁlm 2016 - 2017 Shi 2022.1 . | -0.64 [-0.78, -0.45] 2000 ,., 085075 091
- . : N Shi 2022.2 | - i . -0.71[-0.84, -0.50 — ' | | e T ma
Introd uctlon Steinacker 2017 Prospective Germany 2012 - 2015 Steinacker 2015 016 1.0.28 -0 04} Shi 2022.2 ; . ; 0.78 [0.61, 0.88]
Thompson 2022 Prospective UK 2017 - 2020 — ' - T T Steinacker 2[]15 —J- 0.39[0.28, 0.49]
The ALS is a fatal q G d haracterized b . Abu-rumeileh 2020 Prospective Italy 2009 - 2019 ~E Model 0.53 [-0.78, -0.13] _ |
e is a fatal neurodegenerative disease characterized by a progressive Boylan 2012 Prospective USA N ode ———p—— | - -0.78, -0.
degeperatlon of upper anq lower motor neurons, resultmg in mu.scl.e Gaiani 2017 Retrospective Ttaly 2010 - 2016 | | | i RE Model ——— 0.71 [0.36, 0.89]
wasting and typically leading to death from respiratory failure within 3 to 5 Mlan-cala 2018 Prospective Spain N 091 -076 -046 0 | | | | |
years of onset. As per the FDA Guidance for Industry 2019 on Developing Shfi; 095 Prospective Cflina ) 0 046 0.76 091 0.96
Drugs for Treatment in ALS, the FDA encourages sponsors to incorporate Menk p b " UK ] ]
exploratory biomarkers in all phases of drug development. Among various b el:l € =015 rOSpective o 2009 - 2013 2. Disease Progression Slope: Both NfL and pNfH in plasma . | | |
biomarkers studied for ALS, neurofilaments, a marker of axonal injury and S¢ acodryver 2019 Retrospec.tlve Belgium 2007 - 2018 and CSF were positively correlated with DP slope. 3. Mortality: Higher plasma/CSF neurofilament levels were associated
neurodegeneration, are considered promising biomarkers of ALS because Steinacker 2015 Prospect¥ve Germany 2010 - 2014 with a higher risk of unfavorable clinical outcomes (death, tracheostomy
of their significantly elevated levels in patients with ALS. Both light (NfL) Benatar 2020 Prospective USA 2015 - 2017 DP slope = 48 — ALSFRS total SCoTe . and/or permanent assisted ventilation) in ALS patients.
and heavy (pNfH) chain neurofilaments present in cerebrospinal fluid Thouv?not 2020 Prospect%ve France -- months from symptom onset at first sampling N
(CSF) and plasma have been studied in the literature as a potential Vacchiano 2021 Prospective Ttaly 2014 - 2021 ® 100
prognostic biomarker for ALS Verde 2019 Prospective Germany 2010 - 2016 Plasma NfL: Correlation coefficients E
Study Estimate [95% CI] £ 907
O bj ac tive o Hligher levgls of neurof?laments have been. (?bslerved i111 ALdS subjects. i 3 -
o Ezisn?a ar;1 . CSbF neurofi ame?’;s were posguvl(? y colrre élte 1. h Brodovich_2021 | - : 0.60 [0.41, 0.74] =
elationships between neurofilaments and clinical endpoints are shown De-schaepdryver. 2020 - 0.54 [0.46, 0.60] S 704
The objective of this study is to determine the role of neurofilaments in the here: Gille 2019 ., 0.53 [0.40, 0.63] e
rognosis of ALS. . | _ , ' P & 60
Pros 1. ALSFRS-R total score: Higher neurofilament levels may be Shi_2022 | | 0.59[0.37, 0.74] E
M t . I d M th d linked to low ASLFRS-R total scores, or a decline in physical function. tU_gg:: g; —— g‘gg {gg% ggg% s 507
dateriais dan etnoas u_ - - - x
Plasma NfL: Correlation coefficients Menke_2015 | - +0.58[0.33, 0.76] E -
Data Collection: | | | Study Estimate [95% CI] Steinacker_2017 — | | | 0.30[0.13, 0.45] B 394
A PubMed search was used to collect studies evaluating the neurofilament | Thompson_2022 : —— 0.48 [0.38, 0.57] < o ik A
levels in ALS patients. Relationships between neurofilaments (both NfL and Brodovi N Thouvenot 2020 - 0.59[0.47, 0.69] T 20- ;
. o . L rodovich 2021 | ——  -0.02[-0.27, 0.24] = | | == Thouvenot et al, 2020
pNfH in CSF and plasma) and clinical endpoints were collected. Clinical : Vacchiano 2021 | SN 0.54 [0.43, 0.64] ®
endpoints included ALS Function Rating Scale-revised (ALSFRS-R), De_'SChaePd ryver_2020 - -0.26 [-0.39, -0.17] Verde 2019 A S — 0.35[0.16, 0.51] s 107 == Vacchiano et al, 2021
L , : — ; : 10, V. ©
disease progression (DP) slope and mortality. Correlation coefficients were Shi_2022 — | -0.48 [-0.67, -0.24] 5 ® oJ
collected to examine the association between neurofilament levels and Thompson_2022 — -0.16 [-0.28, -0.04] RE Model < 0.51 [0.46, 0.55] o | . | | | | .
ALSFRS-R, as well as between neurofilament and DP slope. To evaluate the Vacchiano_ 2021 . —#— 0.23[0.08, 0.36] * - 0 50 100 150 200 250 300
association between neurofilaments and mortality, hazard ratios with 95% (') 0 '2 | o '54 ! 0 l?ﬁ Plasma neurofilament light chain (pg/mL)
confidence intervals were collected. RE Model _._.,__ -0.14 [-0.36, 0.10] : - - .
| I I I |' I |
08 -04 0 04 CSF NfL: Correlation coefficients C onc I usion
PubMed Stud Estimate [95% CI
o fzzuzzpfhr:t 18 papers y | [95% Cl] « Higher neurofilament levels were associated with lower ALSFRS-R total
yielded 192 . : " used for . . . _ : ) m 4110 _ score and faster disease progression (DP slope).
results fggiléed 0 I analysis CSF NfL: Correlation coetfficients _ ; EE; d;ﬂgﬁlligﬁﬁozg : ] : g ;; :g g;’ g gg} « Higher neurofilament levels were associated with a higher risk of
Deleted 9 papers Study Estimate [95% CI] Gaiani 201 [ unfavorable clinical outcomes in ALS patients.
due to lack of | alani_2017 - 0.53 [0.37, 0.66] The anolicabil; e . o
" ; : : . pplicability of these findings in randomized controlled trials is
Initial usable data, pre- : , o | lllan-gala_2018 i 0.39 [0.08, 0.63] L : : L :
screening of SFemrees faae, A Brodovich_2021 —— - -0.52 [-0.78, -0.10] Shi 9029 5 e 0871068 091 being investigated using existing database at FDA and may provide
abstracts slmulakigndata Shi_2022 —— -0.75 [-0.86, -0.56] - | | .82[0.68, 0.91] valuable insights in evaluating neurofilaments role as a potential
Steinacker_2015 ®  -0.17[-0.29, -0.05] venke 201> — - 0.r910.58,0.91) surrogate endpoint
Thompson_2022 -® -0.26[-0.43, -0.08] SSekard N B 0.3410.23, 0441 et
tqe . - s ' - A A ompson - . . . eferences:
Data Anal}.’SIS' : : Vacchiano_2021 —— 0.22[0.03, 0-38] p o 5 : , ] . nderstanding ALS. The ALS Association. https://www.als.org/understanding-als.
Heterogeneity analysis was assessed using the Cochran’s Q test and the I2 — s ' Vacchiano_2021 — 0.51[0.36, 0.63] gublishe 1 202g2 Accessed July 13, 2022 ps:// &/ 5
statistic. A random-effects model was chosen for the analysis considering ______._ - - i * Food and Drug Administration. A,myotr(.)phic Lateral Sclerosis: Developing Drugs for
substantial heterogeneity (I2 > 50%) in the data. The statistical analysis RE Model | | | | 0.32 [ 0.62, 006] RE Model - 0.57 [042: 069] Treatment Guidance for Industry. 2019. Accessed July 13, 2022.
was conducted using ‘metafor’ package version 3.4.0 in R version 4.1.3. 1 05 0 05 | | | | | https://www.fda.gov/media/130964/download


https://www.fda.gov/media/130964/download
https://www.als.org/understanding-als
https://onset.As

	Slide Number 1

