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Biomarkers for Chronic Neuropathic Pain and Their Potential Application in
Spinal Cord Stimulation (SCS) Therapy
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Abstract
Chronic neuropathic pain disorders represent a common long-term disability globally. Its treatment has
limited success because of its poorly understood mechanisms. Moreover, the effectiveness of
neuropathic pain management regimens and procedures have been difficult to determine to date, due
to the subjectivity related to pain perception, and a lack of standardized assessment of neuropathic
pain. However, one of the most effective and popular management strategies of chronic neuropathic
pain in recent times is spinal cord stimulation (SCS), a form of neuromodulation. This review aims to
understand which substances inside the human body increase and decrease with increasing
neuropathic pain. Through identifying those biomarkers and finding correlations between neuropathic
pain and those components, we would like to apply our knowledge to develop a biomarker profile which
will ultimately help to see prognosis or predict success of spinal cord stimulation therapy in patients
suffering from chronic neuropathic pain.
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Nonetheless, several epidemiological studies

with, actual or potential tissue damage”, while

have shown that their prevalence in the general

chronic neuropathic pain is defined as “pain
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by

a

lesion

or

disease

of

the

and

3-11

evaluation

methods

used.

4

somatosensory system”, which represents a

syndromes.

broad category of pain syndromes encompassing

treatment has limited success because of its

a wide variety of peripheral of central disorders.
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and/or dysesthesia, which, by definition, are

numbness, pins and needles), while negative

deficits in the painful area, together with other
deficits (motor, cognitive etc.), depending on the
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location of the lesion. Chronic neuropathic pain
disorders
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disability globally; however, the lack of accurate
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poorly understood mechanisms.
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Moreover, the effectiveness of neuropathic pain

pain by the stimulation of the dorsal column

management regimens and procedures have

which was published almost 55 years back.

been difficult to determine till to date, due to the

traditional practice of SCS therapy, the objective

subjectivity related to pain perception, and a lack

is to replace the pain sensation with paresthesia
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in
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recent times is spinal cord stimulation (SCS)
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therapy, which is able to actually decrease
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spinal cord stimulation inhibits pain transmission

17-
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20
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One consensus on pathophysiology of chronic
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While it is generally believed that
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neuropathic pain is that pain is caused often by
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Hence, there must be changes in some of the

Biomarkers Associated
Neuropathic Pain

biomarkers levels associated with neuropathic

Current
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pain before and after SCS therapy. This review

different
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aims to understand which substances inside the
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pain phenomena.
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21,25
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that
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However, that negative or
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positive correlation mainly depends on the

spinal cord stimulation (SCS).
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Spinal Cord Stimulation (SCS) Therapy

signaling proteins, either pro-inflammatory or anti-

Advanced modalities for the treatment of chronic

inflammatory in nature, and they help mediate

pain like neuromodulation has developed rapidly

activation, differentiation, and proliferation of the

since the evidence on the electrical inhibition of

immune cells.
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Table-I below shows important roles played by

stimulation

different biomarkers: pro-inflammatory cytokines

mentioned roles of the biomarkers, we assume

such as IL-1β, IL-6, IL-2, IL-33, CCL3, CXCL1,

that during the SCS procedure, there is a relative

CCR5,
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We
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know that the immune system depends on the

levels in the body will ultimately help to see

balance between pro-inflammatory and anti-

prognosis or predict success of spinal cord

antibody, as found in different literature.

inflammatory forces.

25

26-36

Higher levels of pro- and

lower levels of anti-inflammatory cytokines have

stimulation (SCS) therapy in patients suffering
from chronic neuropathic pain.

been demonstrated in patients with chronic
26-36

neuropathic pain conditions.

Given that fact, it
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