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Serum Neurofilament Light Chain in Patients
With Atrial Fibrillation
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BACKGROUND: Atrial fibrillation (AF) is associated with stroke and MRI features of cerebral tissue damage but its impact on
levels of serum neurofilament light chain (sNFL), an established biochemical marker of neuroaxonal damage, is unknown.

METHODS AND RESULTS: In this observational study, sNFL was analyzed in 280 patients with AF and 280 controls without
AF matched for age, sex, and diabetes status within the STABILITY (Stabilization of Atherosclerotic Plaque by Initiation of
Darapladib Therapy) trial. None of the patients had a history of previous stroke or transient ischemic attack. Patients with a di-
agnosis of AF were divided into two groups based on if they were in AF rhythm at the time of blood sampling (AF ECG+, n=74),
or not (AF ECG—, n=206). Multiple linear regression analysis was performed to adjust for clinical risk factors. In patients with
AF, the levels of sSNFL were 15% (AF ECG+) and 10% (AF ECG-) higher than in the control group after adjustment for clinical
risk factors, P=0.047 and 0.04, respectively. There was no association between anticoagulation treatment and sNFL levels.

CONCLUSIONS: sNFL was elevated in patients with AF compared with matched controls without AF. Ongoing AF rhythm was as-
sociated with even higher levels of sNFL than in patients with a diagnosis of AF but currently not in AF rhythm. Anticoagulation

treatment did not affect sNFL levels.

TRIAL REGISTRATION: ClinicalTrials.gov NCT0O0799903.
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cardiac arrhythmia globally, affecting approxi-

mately 4% of the adult population.! It is associ-
ated with up to a 5-fold increased risk for stroke,? and
stroke prevention with oral anticoagulation constitutes
an important part of treatment for AF. Beyond stroke, it
is known that AF has a negative impact on brain health,
and is associated with an increased prevalence of MRI
lesions and cognitive impairment.3'° The link between
AF and these conditions is less well defined than the
well-established association between AF and stroke.
Hitherto, it has been difficult to determine the rela-
tive importance of the factors contributing to impaired
brain health in patients with AF, and as a consequence
we do not know if and how it can be prevented.

Atrial fibrillation (AF) is the most common sustained

Neurofilaments are the predominant cytoskeletal
component in large-diameter myelinated axons but are
scarcely expressed in the neural soma." Pathological
processes damaging axons release neurofilaments
into the cerebrospinal fluid and subsequently blood.
Neurofilaments are heteropolymers that are composed
of four subunits. One of them, neurofilament light chain
(NFL), has been extensively characterized and used
as a biochemical marker of neuronal damage in ce-
rebrospinal fluid in a variety of neurological diseases,
including amyotrophic lateral sclerosis, multiple scle-
rosis (MS), stroke, and active cerebral small vessel
disease.'”™® Highly sensitive methods now allow for
measurement of NFL in peripheral blood.*~'® Levels of
serum NFL (sNFL) remain elevated for several months
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CLINICAL PERSPECTIVE

What Is New?

e Serum neurofilament light chain, an estab-
lished biomarker of neuroaxonal damage, was
elevated in patients with atrial fibrillation (AF)
compared with matched controls without AF,
independent of established clinical risk factors.

e Highest serum neurofilament light chain levels
were seen in patients currently in AF rhythm at
the time of blood sampling.

e Anticoagulation treatment did not affect serum
neurofilament light chain levels.

What Are the Clinical Implications?

e These findings support a link between the AF
rhythm per se and brain tissue damage other
than stroke, and highlight the need of preven-
tative treatment strategies beyond anticoagula-
tion for patients with AF.

Nonstandard Abbreviations and Acronyms

AF atrial fibrillation

BMI body mass index

eGFR estimated glomerular filtration rate

NT-proBNP N-terminal pro B-type natriuretic
peptide

sNFL serum neurofilament light chain

STABILITY  Stabilization of Atherosclerotic
Plaque by Initiation of Darapladib
Therapy

TIA transient ischemic attack

after injury to the central nervous system and correlate
well to imaging estimates of cerebral tissue dam-
age.'?? Therefore, it could be a suitable biomarker for
cerebral tissue damage also in patients with AF.

To explore the connection between AF and cere-
bral tissue damage, we measured sNFL in a cohort
of patients without prior stroke or transient ischemic
attack (TIA) included in the STABILITY (Stabilization
of Atherosclerotic Plaque by Initiation of Darapladib
Therapy) trial (ClinicalTrials.gov ID NCT00799903)%®
and compared patients with AF with matched controls
without AF.

METHODS

Study Cohort

STABILITY was a randomized controlled trial com-
paring darapladib 160mg versus placebo in 15828
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patients with stable coronary heart disease. Serum
and plasma aliquots from blood samples obtained at
randomization were available from 14124 patients. In
a previous nested case control study of 4127 patients
that included all patients with events and a random
cohort of patients with and without events within the
STABILITY ftrial, a large array of established and novel
biochemical markers of cardiovascular disease and
inflammation were investigated.?* From the random
cohort used in that study (n=3022), all patients with
a diagnosis of AF and without history of stroke and/
or TIA were included in the present analysis (n=280).
From the same random cohort, a control group with-
out a diagnosis of AF and without history of stroke and/
or TIA (h=280) was matched for age, sex, and diabetes
status in a 1:1 ratio and included in the present analy-
sis (Figure 1). Blood samples and 12-lead ECGs were
collected at the same time (at randomization visit). AF
was defined as a history of chronic or paroxysmal AF,
atrial flutter, or an ECG showing AF at randomization
in STABILITY. To investigate the association between
the current heart rhythm and sNFL levels, the patients
with a diagnosis of AF were subdivided into 2 sepa-
rate groups based on if they had ECG-confirmed AF
rhythm at randomization (AF ECG+, n=74), or not (AF
ECG-, n=206).

Ethical Approval

The STABILITY trial and its sub studies were performed
in accordance with the Declaration of Helsinki, and
was approved by the appropriate ethics committees
at all sites and all patients provided written informed
consent. Institutional review board number 2008/319,
Uppsala, Sweden.

Biochemical Analyses

Venous blood samples were obtained at randomization
in the morning after 9 hours of fasting, and were stored
at —80 °C until biochemical analyses. The serum con-
centration of NFL was determined with Single Molecule
Array (Simoa®) on the SR-X™ Biomarker Detection
System (Quanterix). The analyses were performed
at the department of Clinical Chemistry, Uppsala
University Hospital, by an experienced biomedical
analyst that was blinded to the patient data. The lower
limit of detection was 0.0552 pg/mL and the lower limit
of quantification was 0.316 pg/mL. Estimated glomeru-
lar filtration rate (eGFR) and NT-proBNP (N-terminal pro
B-type natriuretic peptide) were determined through
established assays as previously described.?5-2%

Statistical Analysis

A sample size calculation was done prior to sNFL
analysis, using a 2-sided t test with significance level
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Full cohort
n=15,828

Did not participate
in biomarker

substudy

Biomarker substudy
n=14,124

n=1,704

Not included in

random subcohort
n=11,102

Random subcohort
n=3,022

All patients with AF

No AF
n=2,696
Prior stroke
orTIA
n=213

No AF, no prior
stroke or TIA
n=2,483

n=326
Prior stroke or
TIA
n=46
AF
no prior stroke or
TIA
n=280

Controls matched
for age, sex and
diabetes
n=280

Figure 1. Flowchart of patient selection.

AF indicates atrial fibrillation; and TIA, transient ischemic attack.

of 0.05, power 80% and standard deviation of 23 pg/
mL.?” Using all available cases and controls (ie, 280
patients with AF, and 280 without AF, both without
prior stroke or TIA) we were able to show a difference
in means of 5.46pg/mL between patients with and
without AF, with a power of 80%. This was considered
an acceptable difference to proceed with the analy-
ses. Propensity score matching by the variables age,
sex, and diabetes status was performed prior to sSNFL
analysis in order to increase the power and lower the
risk of confounding compared with selecting a ran-
dom sample of controls without AF.? Propensity score
matching was performed using the closest neighbor
method with the R package Matchlt.

To investigate the associations between sNFL and
patient characteristics, multiple linear regression analysis
was performed. Adjustments were made in two steps:
Model 1 included AF (defined as a history of chronic or
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paroxysmal AF, atrial flutter, or an ECG showing AF at
randomization), age, sex, diabetes status, body mass
index (BMI), eGFR, congestive heart failure, smoking (de-
fined as current smoker of 5 or more cigarettes per day
or previous smoker last 3months), polyvascular disease
(defined as coexistent arterial disease in at least 2 arterial
territories; cerebral, carotid, peripheral), peripheral artery
disease and treatment with oral anticoagulation before
randomization. Model 2 included the variables in Model 1
and, in addition, the cardiac biomarker NT-proBNP. Even
though the patients were matched for age, sex and dia-
betes status, these variables were included in the models
to increase the power of the analysis and the precision
of the estimates. Patients with incomplete data on risk
factors were omitted from the multiple linear regression
analysis. Due to skewed distributions, the biomarkers
sNFL and NT-proBNP were log-transformed using the
natural logarithm before analysis. To aid in interpretation
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of the linear regression results the beta estimates were
retransformed, herein called expBeta=exp(beta), which
for a given predictor represents the proportion change
in geometric mean of sSNFL on its original scale. Baseline
characteristics are presented as median (interquartile
range) for continuous variables and percent (number) for
discrete variables. P<0.05 from 2-sided tests indicated
statistical significance. All statistical analyses were per-
formed using R version 4.0.2 (R Foundation for Statistical
Computing, Vienna, Austria). All authors had full access
to all the data in the study and takes responsibility for its
integrity and the data analysis.

Data Availability

The data underlying this article will be shared on rea-
sonable request to the corresponding author. Study
documents are available at www.clinicalstudydatareq
uest.com.

RESULTS

Baseline Characteristics

Baseline characteristics for patients with and without
a diagnosis of AF matched for age, sex, and diabetes
status are presented in Table 1. In both groups, the
median age was 69years (IQR 63, 75), 86% were men
and 73% had hypertension. Congestive heart failure
was more common in patients with AF compared with
controls (31% versus 8.2%). Polyvascular disease, pe-
ripheral artery disease and prior myocardial infarction
were also more common in patients with AF compared
with controls (12% versus 10%; 7.5% versus 4.6%; and
54% versus 50%). A total of 74 (26%) of the patients
with a diagnosis of AF had ECG-verified AF (AF ECG+)
at randomization. The majority of the patients were on
treatment with angiotensin-converting enzyme inhibi-
tor (ACEi)/angiotensin Il receptor blocker, statins and
beta blockers. The levels of NT-proBNP were higher in
the group of patients with AF compared with the con-
trol group without AF.

Levels of sNFL in Relation to AF

The levels of sNFL were higher in the AF group com-
pared with the control group, geometric mean 21.8
versus 18.9pg/mL, P=0.003 (Figure 2). Within the AF
group, the levels of sNFL were 24.1 pg/mL in the AF
ECG+ group, and 21.0pg/mL in the AF ECG- group.
Both AF ECG+ and AF ECG-, had higher sNFL lev-
els than the control group, AF ECG+ P=0.001 and AF
ECG- P=0.04 (Figure 3).

Multiple Linear Regression Analysis
The result of the multiple linear regression analysis is
presented in Table 2. Seven patients had missing data
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Table 1. Baseline Patient Characteristics
Control Atrial
Characteristic group fibrillation
Atrial fibrillation No Yes
(n=280) (n=280)
Age, median (IQR), y 69 (63-75) 69 (63-75)
Male sex, % (n) 86% (242) 86% (241)
BMI, median (IQR), kg/m? 28.2 (25.9-32.4) | 29.0 (26.0-32.0)
Weight, median (IQR), kg 82.5(72.8-96.8) | 85.0 (76.7-97.8)
Systolic blood pressure, 129 (119-141) 133 (122-144)
median (IQR), mmHg
Diastolic blood pressure, 76.0 (70.0-883.0) 79.0 (71.8-85.0)
median (IQR), mmHg
ECG showing AF, % (n) 0% (0) 26% (74)
Diabetes, % (n) 39% (109) 40% (112)
eGFR, median (IQR), mL/min 72 (60-78) 72 (60-78)
per 1.73m?
Congestive heart failure, % (n) 8.2% (23) 31% (86)
Smoking, % (n)* 14% (38) 12% (39)
Hypertension, % (n) 73% (205) 73% (205)
Polyvascular disease, % (n) 10% (28) 12% (34)
Peripheral artery disease, % (n) | 4.6% (13) 7.5% (21)
Prior myocardial infarct, % (n) 50% (139) 54% (150)
Prior PCI or CABG, % (n) 79% (222) 79% (222)
Treatment with
ACEi or ARB, % (n) 76% (213) 79% (222)
Statin, % (n) 96% (269) 98% (274)
Beta blockers, % (n) 76% (214) 81% (228)
Aspirin, % (n) 96% (269) 81% (228)
Oral anticoagulants before 3.6% (10) 34% (94)
randomization, % (n)
Blood biomarkers
NFL, median (IQR), pg/mL 18.6 (13.7-26.8) 21.9 (15.3-30.7)
NT-proBNP, median (IQR), 170 (96.8-307) 465 (200-980)
ng/L

Continuous variables are presented as median (interquartile range) and
discrete and categorical variables are presented as percent (number). ACEi
indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin I
receptor blocker; BMI, body mass index; CABG, coronary artery bypass
graft; eGFR, estimated glomerular filtration rate; IQR, interquartile range;
NFL, neurofilament light chain; NT-proBNP, N-terminal pro B-type natriuretic
peptide; and PClI, percutaneous coronary intervention.

*Smoking was defined as current smokers of 5 or more cigarettes per day
or previous smoker last 3months.

fPolyvascular disease was defined as coexistent arterial disease in at
least 2 arterial territories; cerebral, carotid, peripheral.

on BMI, GFR and smoking and were excluded from
the analysis. In Model 1, in which established clinical
risk factors were included, AF, higher age, diabetes
status, lower BMI, and lower eGFR were associated
with higher levels of sNFL. In AF ECG+ patients the
geometric mean of sNFL was 15% higher compared
with the control group (expBeta 1.15, P=0.047). In
AF ECG- patients, the geometric mean of sNFL was
10% higher compared with the control group (expBeta
110, P=0.04). Sex, congestive heart failure, smoking,
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polyvascular disease, peripheral artery disease, and
treatment with oral anticoagulation before randomiza-
tion were not associated with sNFL levels. In Model
2, where adjustment for NT-proBNP was also made,
the effect of AF on sNFL levels were attenuated and
became non-significant.

DISCUSSION

The main finding of the present study was that in pa-
tients with chronic coronary artery disease, the levels
of sSNFL were higher in patients with AF compared with
matched controls without AF, independent of clinical
risk factors. The highest levels of SNFL were observed in
patients with a diagnosis of AF and ECG-verified AF at
randomization. Beyond AF, the clinical risk factors with
most influence on sNFL levels were age, diabetes, BMI,
and eGFR. Sex, congestive heart failure, smoking, poly-
vascular disease, peripheral artery disease, and oral an-
ticoagulation treatment did not affect the levels of sNFL

Neurofilament Light Chain in Atrial Fibrillation

significantly. However, when additionally adjusting for
NT-proBNP, which also is elevated in patients with AF,
the association between AF and sNFL was attenuated
and became non-significant in this limited material.

NFL is an abundant cytoskeletal protein in the axonal
compartment of neurons, and an established, yet un-
specific, biochemical marker of neuroaxonal damage.?®
Elevated sNFL is present in many different neurological
diseases and conditions that damage the nervous sys-
tem regardless of the mechanism,"® and predicts brain
atrophy in eg, traumatic brain injury?® and Alzheimer’s
disease.® In this study, sSNFL concentrations were 15%
higher in patients with ECG-verified AF at randomization
and 10% higher in patients with a history of AF but not
in AF at randomization, compared with matched con-
trols without AF and after adjustments for clinical risk
factors known to affect sNFL. This result confirmed
our hypothesis that AF is associated with an increased
serum concentration of NFL. An increase of 10 or 15% of
sSNFL levels corresponds to an increase in chronological
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Figure 2. Levels of sNFL in patients without AF (control) and with AF.
Box represent interquartile range (IQR), whiskers min-max within 1.5xIQR, thick line represents median
and X marks the geometric mean. AF indicates atrial fibrillation; and sNFL, serum neurofilament light

chain.
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Figure 3. Levels of sNFL in patients without AF (control), with AF but without current AF-rhythm
on ECG (AF ECG-), and AF with current AF-rhythm on ECG (AF ECG+).

Box represent interquartile range (IQR), whiskers min-max within 1.5xIQR, thick line represents median
and X marks the geometric mean. AF indicates atrial fibrillation; and sNFL, serum neurofilament light

chain.

age of 2.3 and 3.3years respectively, using data from a
previous study on a normal aging population.®! As none
of the patients in our study had a history of stroke and/
or TIA, the increased levels of sNFL in patients with AF
are most likely due to other processes compromising
the integrity of the brain tissue. Proposed mechanisms
include microembolism originating from the heart and
cerebral hypoperfusion due to the decreased and vary-
ing cardiac output in patients with AF3? In fact, AF has
in previous studies been associated with MRI features of
cerebral tissue damage other than stroke, eg, white mat-
ter hyperintensities, cortical microinfarcts, and atrophy,
factors which in turn have been associated with higher
SNFL.5-9%3 The present findings support a direct con-
nection between AF and cerebral tissue damage other
than stroke, but it is still possible that our findings simply
reflect the overall burden of a generalized cardiovascular
disease affecting both the heart and the brain, and not
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AF per se. The observed increase of sNFL levels in pa-
tients with AF in the present study is modest compared
with acute ischemic stroke where peak levels of 100-
200 pg/mL appear in the first week,'®?" and it is possible
that the few outliers with values near or above 100 pg/mL
represent recent silent cerebral infarcts.

About one-third of the patients with AF were on oral
anticoagulation treatment. If silent cerebral infarcts and
microembolism were important factors contributing to
the increased sNFL levels, an inverse association be-
tween oral anticoagulation treatment and sNFL would
be expected. On the contrary, we could not observe
any difference between untreated patients and pa-
tients on oral anticoagulation. This finding may indi-
cate other mechanisms than thromboembolism, even
though this should be interpreted with caution given
the limited number of subjects and the lack of longi-
tudinal sNFL measurements before and after initiation
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Table 2. Result of Multiple Linear Regression Analysis

Neurofilament Light Chain in Atrial Fibrillation

Model 1 Model 2
R2=0.358 R2=0.385
Variable expBeta (Cl) P value expBeta (Cl) P value
Atrial fibrillation
ECG- 110 (1.01-1.21) 0.04 1.05 (0.958-1.15) 0.3
ECG+ 115 (1.00-1.32) 0.047 0.993 (0.855-1.15) 0.9
Age, by increase of 10y 1.28 (1.21-1.35) <0.001 1.25 (1.19-1.32) <0.001
Male sex (reference female) 0.897 (0.800-1.01) 0.06 0.919 (0.820-1.03) 0.1
Diabetes 118 (1.08-1.28) <0.001 118 (1.08-1.28) <0.001
eGFR, by increase of 10 (mL/min per 0.900 (0.878-0.924) <0.001 0.912 (0.889-0.936) <0.001
1.73m?)
BMI, by increase of 5, kg/m? 0.927 (0.892-0.963) <0.001 0.935 (0.901-0.971) <0.001
Congestive heart failure 1.02 (0.919-1.13) 0.7 0.995 (0.899-1.10) 0.9
Smoking* 1.03 (0.906-1.16) 0.7 1.02 (0.901-1.15) 0.8
Polyvascular disease’ 110 (0.921-1.32) 0.3 1.09 (0.915-1.30) 0.3
Peripheral artery disease 0.939 (0.740-1.19) 0.6 0.951 (0.754-1.20) 0.7
Treatment with oral anticoagulants before 1.04 (0.923-1.16) 0.5 0.994 (0.886-1.12) 0.9
randomization
log(NT-proBNP), by increase of 1 1.11 (1.06-1.15) <0.001

Result of multiple linear regression analysis. Two models were fitted, Model 1 and Model 2 (Model 1 with the addition of cardiac biomarker NT-proBNP).
sNFL was log-transformed prior to analysis and for easier interpretation the Beta-values have been retransformed to expBeta (ie, e®°%%). ExpBeta corresponds
to the proportional increase or decrease in geometric mean of sNFL for each variable (eg, an increase in age with 10years corresponds to a multiplicative
increase of sNFL with 1.28 in Model 1). AF, higher age and diabetes were associated with increased levels of sNFL, whereas higher BMI and eGFR were
associated with decreased levels of SNFL. Sex, congestive heart failure, smoking, polyvascular disease, peripheral artery disease, and treatment with oral
anticoagulants were not associated with sNFL-levels. The addition of NT-proBNP to the model (Model 2) removed the association between AF and sNFL. AF
indicates atrial fibrillation; BMI, body mass index; eGFR, estimated glomerular filtration rate; NT-proBNP, N-terminal pro B-type natriuretic peptide; and sNFL,

serum neurofilament light chain.

*Smoking was defined as current smokers of 5 or more cigarettes per day or previous smoker last 3months.
TPolyvascular disease was defined as coexistent arterial disease in at least 2 arterial territories; cerebral, carotid, peripheral.

of oral anticoagulation treatment. The STABILITY study
was performed between the years 2008 102010, a time
when the prevalence of oral anticoagulation treatment
in patients with AF was generally lower compared with
today.3* This is reflected in the present study where
in the AF group, only 34% were on oral anticoagula-
tion treatment. Also, 3.6% of the patients in the control
group were on anticoagulation treatment which might
have attenuated any associations between oral antico-
agulation treatment and sNFL.

sNFL was highest in patients currently in AF rhythm,
which may reflect an increased prevalence of chronic
AF, as patients with chronic AF are more likely to pres-
ent with an ongoing AF rhythm than patients with
paroxysmal AF. It has previously been reported that
patients with persistent AF have a higher burden of
MRI lesions,®” and possibly are at higher risk of de-
veloping cognitive impairment, compared with patients
with paroxysmal AF.3% However, we could not explore
this hypothesis due to the small sample size.

To the best of our knowledge, this is the first study to
show that levels of sSNFL are increased in patients with
AF. In a previous study of patients with AF, sNFL lev-
els were correlated to the CHA,DS,-VASc score, vas-
cular changes on MRI, and to some extent cognitive
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measurements.?’” However, no control group was
available and conclusions of whether the levels were
elevated due to AF could therefore not be made. In
line with previous findings, the clinical risk factors as-
sociated with the sNFL levels in the present study
were age, diabetes mellitus, BMI and renal function
(eGFR).2731:36-38 Age was the strongest contributor to
sNFL levels, where an increase in age of 10years trans-
lated to an increase in sNFL of 25% in the fully adjusted
model. In the current study, there was no association
between sex and sNFL levels after adjustment for es-
tablished clinical risk factors, which is consistent with a
previous study of sNFL in a normal aging population.®
Nonetheless, the low proportion of females (14%) in
our study may have attenuated possible associations.
We found no associations between levels of sNFL and
congestive heart failure, polyvascular disease, pe-
ripheral artery disease, and smoking, where previous
studies have reported conflicting results.?”3¢ However,
the low number of patients with polyvascular disease,
peripheral artery disease, and smoking in both the AF
group and the control group may have masked possi-
ble associations.

The natriuretic peptide NT-proBNP is a biomarker
for AF. NT-proBNP reflects the effect of the AF rhythm
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on the heart and is prognostic for cardiovascular
events and death in patients with AF®® but also in pa-
tients with coronary heart disease.*® Patients with AF
have elevated levels of natriuretic peptides in compari-
son with controls*! but the levels drop rapidly after res-
toration of AF to sinus rhythm.*>43 In a recent study of
100 patients with AF undergoing electrical cardiover-
sion, significant reductions in NT-proBNP levels were
associated with sinus rhythm at 30days follow up.*
The levels of NT-proBNP were higher in the AF group
compared with the control group in the present study.
Similar to sNFL, the highest levels of NT-proBNP were
noticed in patients with ongoing AF rhythm (data not
shown). To further investigate whether the sNFL lev-
els were associated with the AF rhythm (ie, reflecting
the effect of the AF rhythm on the brain), we extended
the muiltiple linear regression analysis by adding NT-
proBNP. The addition of NT-proBNP to the model
attenuated the association between AF and sNFL,
suggesting that sNFL (along with NT-proBNP) may be
linked to the AF rhythm, and the associated myocardial
stretch. There was no association between a history of
congestive heart failure (another source of NT-proBNP
release) and sNFL in the present study. However, no
objective measures of heart function were available,
limiting the interpretability of these findings.

Serum NFL is an emerging biomarker for neuro-
logic diseases and is approaching clinical routine in
the follow up of patients with MS.*® Knowledge about
confounding factors is important to be able to cor-
rectly interpret circulating levels of this biomarker
when assessing a disease of interest, especially since
neurofilaments are present in both the peripheral and
central nervous system. How blood-brain permeabil-
ity, liver function, renal clearance, and other concur-
rent diseases may affect the metabolism of sNFL is
currently not fully understood. This study adds to the
understanding of factors contributing to sNFL levels
and indicates that there might be a reason to further
study sNFL in patients with AF in relation to the risk
of stroke and TIA.

This study included analyses of a large, prospective,
closely monitored multinational cohort of patients with
stable coronary heart disease and minimizing the risk
of confounding by adjusting the analyses for a wide
range of established prognostic variables including
the strongly prognostic cardiac biomarker NT-proBNP.
However, this study has some limitations that should
be mentioned. Brain imaging was not made in the
STABILITY trial which limits the interpretation of the as-
sociation between AF, sNFL and cerebral tissue dam-
age. Furthermore, the observational setting does not
permit firm mechanistic conclusions and the clinical
importance of our findings remains to be elucidated.
There is also a possibility that some patients with sub-
clinical undiagnosed paroxysmal AF were included in
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the control population. However, if this was the case,
it would have attenuated the differences between the
AF and control group. Finally, the results may not be
directly translated to the general AF population, since
the study was performed with a clinical trial cohort of
patients with stable coronary heart disease.

In patients with stable coronary heart disease, pa-
tients with concomitant AF had higher levels of sNFL
compared with matched controls without AF. Highest
sNFL levels were observed in patients with ongoing AF
rhythm at the time of blood sampling. Oral anticoag-
ulation treatment was not associated with sNFL lev-
els. These findings provide biochemical support to the
association between AF and cerebral tissue damage
other than stroke, and add to the theory that the AF
rhythm per se may give rise to further strain on cerebral
tissue other than thromboembolism.
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