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CSF phosphorylated neurofilament - biomarker of SCI
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Abstract

Several = studies showed that the
phosphorylated form of the neurofilament
subunit NF-H (pNF-H) are related to
neuronal injuries and its detection provide
information about the presence and degree
of neuronal loss. Neurofilaments are three
subunits, namely NF-L, NF-M and NF-H.
The phosphorylated neurofilament subunit
NF-H (pNF-H) is present into serum and
CSF in significant amounts following
neuronal injury and may be detected. The
pINF-H can be a biomarker of the neuronal
injuries and its detection allows the
monitoring neuronal pathology and may
provide diagnosis and prognosis in humans.

We are interested in pNF-H as
biomarker of neuronal injury in spinal cord
injury and we used a pNF-H ELISA test
capable of detecting the levels of
phosphorylated NF-H (pNF-H) to patients
with spinal cord injury. We studied the
pNEF-H levels in CSF in two patients with
spinal cord injury (SCI) and for normal
values of pNF-H we determined the CSF
pNF-H level from individuals without
neurological damage.

The pNF-H values of CSF from the
two patients with SCI were 5-10 times
higher than the normal and its higher
values were related to an unfavorable

outcome.

In conclusion, although the number of
cases 1s very low - only two, in the context
of experimental studies in animals with
SCI, we can say that pNF-H is marker in
SCI in humans and its increased values are
consistent with an unfavorable outcome.

Key words: biomarker, phosphorylated
neurofilament subunit, spinal cord injury.

Introduction

Three major subunits of neurofilaments
are namely heavy (NF-H), medium (NF-
M) and light (NF-L) subunits on the basis
of  molecular  weight and  these
neurofilament are concentrated in large
motor  axons. The  phosphorylated
neurofilament subunit NF-H (pNF-H) is
present into CSF in significant amounts
following neuronal injury and may be
detected. Several studies showed the pNF-
H is a biomarker of the neuronal injuries
and its detection allows the monitoring
neuronal pathology and we wished to study
the pNF-H levels in CSF as biomarker of
neuronal injury in spinal cord injury.

We measured pNF-H concentration by
ELISA test in CSF in two spinal cord
injury patients and and we correlated the
values of pNF-H with the clinical
evolution, also we measured the normal
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values in samples obtained by lumbar
puncture from individuals  without
neurologic disorders.

Cases presentation

Case 1

A 50-years old man with acute cervical
spine injury and tetraplegia after a motor
vehicle accident was admited 3 hours after
the accident. Radiology and cervical CT
showed a bilateral C5-C6 facet dislocation
and anterior luxation. (figure 1) The patient
had marked  vegetative disorders
(neurogenic shock, respiratory failure,
priapism etc.) and the treatment in
intensive care unit included high doses of
methylprednisolone and cervical spinal
traction to  reduce the luxation.
Unfortunately evolution was unfavorable
with death in 3 days.

Case 2

A 53-years old man with acute cervical
spine spine injury with tetraplegia after fall
from a horse cart was admited 5 hours after
the accident. Radiology and cervical CT
showed a unilateral C4-C5 dislocation with
subluxation and spinal cord compresion.
Immediate surgical treatment

consisted of anterior cervical approach
with reduction and decompresion and
stabilsation with autologous iliac crest bone
graft. Favorable evolution with CSF
samples obtained before surgery and each
day for four days postoperatively.

Results

We determined the normal level of
pNF-H in samples obtained by lumbar
puncture from five individuals without
neurologic disorders and its values are
similar to the normal level set by Petzold
and Shaw in 2007: 0 ng/ mL to 0.9 ng/mL.

Figure 1 Case 1 - C5 - C6 luxation and tetraplegia

TABLE 1
Values of pNF-H in CSF (ng/mL)
Day1 | Day2 | Day3 | Day4 | Day5

Case 1 9.3 10.9 9.3

Case 2 4.5 55 5.9 6.5 5.6

Normal 1 0.2 0.2

Normal 2 0

Normal 3 0

Normal 4| 0.9 0.9

Normal 5 0.1 0.1

The normal values and the values of
pNF-H in the two cases are shown in the
table 1.

The normal level of pNF-H in human
CSF was set less than or equal to 0.94
ng/mL (Petzold and Shaw, 2007).

Discussion and conclusion

There are only two cases of spinal cord
injury with  CSF  phosphorylated
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neurofilament subunit NF-H (pNF-H)
levels measurement. The normal values of
pNF-H from five individuals without
neurologic disorders are similar to the
normal level set by Petzold and Shaw in
2007: less than or equal to 0.94 ng/mL.

The pNF-H wvalues of CSF from the
two patients with SCI were 5-10 times
higher than the normal. The case 1 of spinal
cord injury with severe evolution and death
had ten times higher values of pNF-H than
the normal and the case 2 with favorable
evolution had only five or six times higher
of pNF-H values than the normal.

There are several studies on the
phosphorylated form of the neurofilament
subunit NF-H (pNF-H) related to
neuronal injuries but few data on
pathological values of pNF-H in CSF in
patients with spinal cord injury. Although
there are only two cases, the results are
similar to the experimental data, but it need
analysis of a statistically significant number
of cases in order to confirm the wvalue of
biomarker pNF-H in spinal cord injury.

In conclusion the phosphorylated form
of the neurofilament subunit NF-H (pNF-
H) is biomarker in SCI in humans and its
increased values are consistent with an
unfavorable outcome.
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