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Severe Malaria with Neurological
Manifestations: What
Contribution of Neurofilament
Light Chain?

To THE EDITOR—We have read with great
interest the study conducted by Balanza
et al, for the ROSI Study Group, entitled
“Neurofilament light chain as a biomarker
of neuronal damage in children with ma-
laria” [1]. The authors have concluded
that neurofilament light chain (NfL) levels
increased over time in 167 children from
Mozambique, aged 1-12 years, with un-
complicated (UM) and severe malaria
(SM). They also elegantly demonstrated
that the adjusted increase in NfL over 84
hours was higher in SM cases with neuro-
logical manifestations compared to SM
without neurological manifestations and
UM (P =.001 and P =.010, respectively).
We would like to raise a few concerns
for further discussion.

As specified by Balanza et al [1], we
have recently described the only previous
report, in human pathology, of NfL quan-
tification in malaria in a traveler present-
ing with postmalaria acute motor axonal
neuropathy [2]. In fact, the idea to per-
form this assay resulted from the cerebro-
fluid (CSF) which
revealed cytoalbumin dissociation with

spinal analysis,
suspicion for postmalaria demyelinating
polyneuropathy. This was in collabora-
tion with, and thanks to the expertise of,
the Laboratory of Neurobiology
and Neurogenetics, Department of
Biochemistry and Molecular Biology,
Lyon University Hospital, who had al-
ready demonstrated that elevation of
CSF biomarkers of neuroinflammation
and a rise of CSF NfL is indicative of neu-
ronal damage in coronavirus disease 2019
(COVID-19) patients with neurological
symptoms [3], and also in other pathol-
ogies including cognitive disorders
(frontotemporal dementia) and/or mo-

tor impairments (amyotrophic lateral

sclerosis) [4]. NfL remains a neuron-
specific protein, but its determination
in the context of malaria seems to be in-
teresting [5]. It is certainly not possible
to extrapolate conclusions from a single
case, but the strong point in the study of
our patient remains the correlation
analysis between the high levels of Nfl
and the abnormal findings on electro-
physical examination, which led us to
appropriate immunoglobulin treat-
ment. It seems appropriate to associate
NfL changes with electroencephalo-
gram or electromyography results to
better quantify damage in the central
and/or peripheral nervous systems.

In our opinion, the conclusions reached
by Balanza et al [1] should be considered
with caution. First, clinical features differ
in SM with neurological manifestations
in children and adults. The authors do
not provide sufficient details in their clini-
cal description in their Table 1 (except
number of seizures in the preceding 24
hours, impaired consciousness, and
coma). The role of NfL as a neurochemical
marker of cerebral and/or axonal injury
should be considered in SM with neuro-
logical presentation, but cannot probably
be generalized to all clinical forms of cere-
bral malaria such as delayed cerebellar
ataxia or postmalaria neurological syn-
drome. However, among SM patients, the
adjusted increase in NfL over time was
clearly higher in patients with neurological
signs (P=.001, P <.001, and P <.001 for
repeated seizures, coma, and impaired
consciousness, respectively) than in pa-
tients without neurological signs with
demonstrated longitudinal  regression
lines.

The study of a population of children
from Mozambique may also reveal an-
other limitation in the analysis of plasma
NfL levels; it is known that concentra-
tions of CSF and serum NfL increase
with age in healthy patients, with an

increase in adult control serum NfL levels
of 2.2% per year of age [6-8].

In addition, the authors reported 2
deaths in the SM group with neurological
manifestations (2.4%). It would be inter-
esting to have more details on the NfL
values and to assess whether NfL levels
could be useful in determining the illness
prognosis as a risk factor for mortality.

Finally, the occurrence of a past histo-
ry of malaria in these patients could con-
tribute to cumulative neuronal damage,
which also remains to be proven, con-
trary to our patient who is Caucasian
with no previous episode of malaria.

The limited evidence in the literature
and the results presented by the authors
suggest that measurement of NfL levels
in plasma and/or CSF may be useful to
identify and quantify brain injury in ma-
laria. It would be interesting to determine
a neurological prognosis with threshold/
cutoff of NfL. Due to the decreased level
during the first days of hospitalization
and the difficulty of performing this mea-
surement in practice, NfL measurements
would not likely be added to the World
Health Organization severity criteria in
children [9, 10]. However, it could be a
neurological prognostic biomarker in
SM patients after a few days of hospitaliza-
tion; for example, 5 days after admission
according to longitudinal regression lines
in Balanza et al [1] (that is, in their
Figure 1B and 1C, among SM patients,
increase in NfL over time was higher in
patients with impaired consciousness or
120 hours
Clinical data of children on follow-up, es-

coma after admission).
pecially long-term neurological damage
considered by Balanza et al and associated
with NfL plasma levels, would be helpful
to determine if NfL could be a neurologi-

cal prognosis biomarker in SM.
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