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The recent article by Lin et al.,1 described blood neurofilament light chain (NfL) both as
a diagnostic biomarker to distinguish between controls, patients with Parkinson disease (PD),
and patients with multiple system atrophy (MSA) and as a progression biomarker for PD.

Our recent observations (published inNeurology2) showed that serumNfL levels could separate
PD fromMSA with good diagnostic accuracy (AUC 0.892 vs 0.801), in agreement with Lin et al.
However, in contrast with this study, patients with PD in our cohort had NfL levels similar to
non-neurological controls, possibly, because their disease severity was less.

The authors also found a positive correlation between blood NfL and markers of disease
progression (H&Y, UPDRS-III, and MMSE) in patients with PD. We could not confirm these
associations in our cohort using Spearman correlation and (multivariate) regression analysis,
which may be explained by the similar blood NfL levels in patients with PD and controls in our
population. Perhaps, the correlation between NfL and progression is only present in advanced
PD. However, their results should be interpreted with caution because the NfL cutoff values
and correlation analyses between progression and blood NfL were performed in the same
population, which may infer a risk of circularity. Furthermore, the definition of ≥2 points decline

Editors’ note: Blood NfL: A biomarker for disease severity and
progression in Parkinson disease
In “Blood NfL: a biomarker for disease severity and progression in Parkinson disease,” Lin
et al. reported that neurofilament light chain (NfL) levels are significantly higher in patients
with multiple system atrophy (MSA) than patients with Parkinson disease (PD) or healthy
controls and that, for patients with PD, NfL levels increase with disease severity. Van
Rumund et al. agreed that NfL could distinguish PD fromMSA but questioned the finding
that NfL increases with disease severity in patients with PD because (1) they previously
found that NfL levels in patients with PD to be similar to controls, (2) the determination of
NfL cutoff values and the assessment for the relationship between PD disease progression
and blood NfL were performed in the same population, and (3) the definitions used to
definemotor and cognitive declinemay be overly sensitive. However, Van Rumun et al. and
Lin and Chiu both suggested that the differences in their NfL level findings in patients with
PDmay be explained by a greater number of patients with advanced PD in the study of Lin
et al. Although NfL may be a useful biomarker to distinguish MSA from PD, further
research is needed on the role of NfL as a marker of PD disease progression.
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on UPDRS-III for motor progression and ≥2 points on MMSE for cognitive decline casts doubt
about its clinical relevance.

In both cohorts,1,2 blood NfL could discriminate PD well from MSA. However, the results for
bloodNfL as either a potential biomarker for PD vs healthy controls or as a potential progression
biomarker in PD are inconsistent. Perhaps, NfL is only elevated in more advanced PD, when the
diagnosis is unambiguous and the need for a diagnostic or progression biomarker is less urgent.

1. Lin CH, Li CH, Yang KC, et al. Blood NfL: a biomarker for disease severity and progression in Parkinson disease. Neurology 2019;93:
e1104–e1111.

2. Marques TM, van Rumund A, Oeckl P, et al. SerumNFL discriminates Parkinson disease from atypical parkinsonisms. Neurology 2019;
92:e1479–e1486.
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We thank Rumund et al. for interest in and comment on our article.1 Rumund et al. described
the blood NfL levels’ increase in patients with multiple system atrophy (MSA) in their study,2

which is consistent with our findings. By contrast, they found no significant difference between
patients with Parkinson disease (PD) and controls. One of the reasons may come from the
number and severity of recruited patients with PD. Our findings revealed that the blood NfL
levels were comparable between patients with Hoehn-Yahr stage I–II and controls. However, it
was significantly increased in patients with Hoehn-Yahr stage IV–V.2 A recent study assaying
the longitudinal dynamics of blood NfL levels found that NfL levels were similar between
subjects at the prodromal phase and controls; however, subjects—who later converted to
motor PD—had a significant increase of age-dependent acceleration of NfL levels.3 Further-
more, another recent study revealed that the blood NfL levels were increased in de novo
patients with PD and were associated with poor cognitive performance.4 This emerging evi-
dence suggests that the blood NfL level is a promising marker for PD progression, albeit the
diagnostic cutoff values remain to be determined by well-designed large-scale longitudinal
studies.

1. Lin CH, Li CH, Yang KC, et al. Blood NfL: a biomarker for disease severity and progression in Parkinson disease. Neurology 2019;93:
e1104–e1111.

2. Marques TM, van Rumund A, Oeckl P, et al. SerumNFL discriminates Parkinson disease from atypical parkinsonisms. Neurology 2019;
92:e1479–e1486.

3. Wilke C, Dos Santos MCT, Schulte C, et al. Intraindividual neurofilament dynamics in serum mark the conversion to sporadic
Parkinson’s disease. Mov Disord 2020;35:1233–1238.

4. Sampedro F, Pérez-González R, Mart́ınez-Horta S, et al. Serum neurofilament light chain levels reflect cortical neurodegeneration in de
novo Parkinson’s disease. Parkinsonism Relat Disord 2020;74:43–49.
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In the article by Leasure et al.,1 the authors sought to better understand the epidemiology of
recurrent intracerebral hemorrhage (ICH) in a large, racially and ethnically diverse, patient
sample. Smaller reports have implicated an association between race and ethnicity with ICH,2

but this is the largest, most carefully controlled work to examine this association to date. The
current work yields important insights, specifically that private insurance is associated with
lower recurrence and that Black and Asian patients have a higher risk in comparison withWhite
patients.

The reasons for the later association are likely complex. Although the authors acknowledged
that socioeconomic factors are likely to play a role, the intersectionality between socioeconomic
status, race, and structural racismmust be emphasized. We know that poverty disproportionally
affects communities of color,3 which in turn influences potential mediators of the outcome of
interest (namely medication access and thus blood pressure control). Communities of color
might have different adherence rates with antihypertensive medication, even with insurance
access. Although there is an attempt to get at this issue by comparing payers, the available data
cannot completely account for the observed association. Other barriers to compliance may
exist, especially regarding how disease-specific education is traditionally delivered to commu-
nities of color.4 Emerging evidence suggests that community-based, culturally competent,
educational efforts may be highly affective for improving medication compliance.5 More work is
needed to unpack these associations.

1. Leasure AC, King ZA, Torres-Lopez V, et al. Racial/Ethnic disparities in the risk of intracerebral hemorrhage recurrence. Neurology
2020;94:e314–e322.

2. Rodriguez-Torres A, Murphy M, Kourkoulis C, et al. Hypertension and intracerebral hemorrhage recurrence among white, black, and
Hispanic individuals. Neurology 2018;91:e37–e44.

Editors’ note: Racial/ethnic disparities in the risk of intracerebral
hemorrhage recurrence
In “Racial/ethnic disparities in the risk of intracerebral hemorrhage recurrence,” Leasure
et al. evaluated the risk of intracerebral hemorrhage (ICH) recurrence in 31,355 California
residents with first-recorded ICH who survived until discharge between 2005 and 2011.
They found that being Black or Asian was associated with a higher risk of recurrence
compared with being White and being on Medicare was associated with a higher risk of
recurrence compared with having private insurance. Hinson noted that the explanation for
this is complex because medication compliance may be affected by the delivery of disease-
specific education and poverty, which is more common in communities of color. Leasure
and Sheth agreed that the use of an administrative data set for this study precludes the
ability to assess all social, economic, and structural variables that may be related to ICH
recurrence. Hinson and Leasure and Sheth emphasized the need for culturally competent
interventions to address barriers to medication compliance and eliminate racial and ethnic
disparities in ICH recurrence.
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3. Semega J, Kollar M, Creamer J, Mohanty A. Income and poverty in the United States: 2018 [online]. Available at: census.gov/library/
publications/2019/demo/p60-266.html. Accessed November 22, 2019.

4. Odedosu T, Schoenthaler A, Vieira DL, Agyemang C, Ogedegbe G. Overcoming barriers to hypertension control in African Americans.
Cleve Clin J Med 2012;79:46–56.

5. Victor RG, Lynch K, Li N, et al. A cluster-randomized trial of blood-pressure reduction in black barbershops. N Engl J Med 2018;378:
1291–1301.
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We thank Dr. Hinson for the interest in our article1 and agree that the mechanisms underlying
the associations of race and insurance payer with risk of intracerebral hemorrhage recurrence
are complex and likely involve social, economic, and structural factors. An inherent limitation of
using administrative data sets for purposes other than they were intended is a lack of data on all
variables of interest. Although we were not able to test whether medication adherence is
a mediator of the observed associations, we agree that it is likely an important factor, regardless
of the insurance payer. Previous studies have demonstrated that racial and ethnic differences in
antihypertensive medication adherence are modified by insurance status and age, with the
largest racial differences in adherence seen among uninsured and young patients.2 As Dr.
Hinson acknowledges, well-designed interventions at multiple levels of influence are needed to
address barriers to medication adherence and improve racial and ethnic disparities in stroke
outcomes.

1. Leasure AC, King ZA, Torres-Lopez V, et al. Racial/Ethnic disparities in the risk of intracerebral hemorrhage recurrence. Neurology
2020;94:e314–e322.

2. Gu A, Yue Y, Desai RP, Argulian E. Racial and ethnic differences in antihypertensive medication use and blood pressure control among
US adults with hypertension: the National Health and Nutrition Examination Survey, 2003 to 2012. Circ Cardiovasc Qual Outcomes
2017;10:e003166.
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