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Abstract

Calcitonin gene-related peptide (CGRP) is known to be involved in the pathophysiology of migraine headache. CGRP may
play a role in the mechanisms of somatic, visceral, neuropathic, and inflammatory pain. Currently, there are multiple new
biologic therapies targeting CGRP which have been approved for the acute and preventive treatment of migraine. Studies
have also shown CGRP to be involved in the pathophysiology of trigeminal neuralgia (TN), an often severe and refractory
facial pain condition. This article outlines the pathophysiology of trigeminal neuralgia and the role CGRP may play in this
condition. We discuss the current evidence on CGRP in trigeminal neuralgia and how modulation of CGRP may be a poten-
tial target in the treatment of trigeminal neuralgia in the future. With many similarities in the pathophysiology and efficacy
of drug therapies for migraine and trigeminal neuralgia, we hypothesize that targeting CGRP may be a potential mechanism

of pain relief in trigeminal neuralgia.
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Introduction

Trigeminal neuralgia is a disabling neurological disease
with an estimated annual incidence of TN in the USA (age-
adjusted to the 1980 US total population) of ~5.9 per 100,000
women and ~3.4 per 100,000 men [1]. Onset occurs in adult-
hood, around 50 years of age, and with higher prevalence in
women [2]. Trigeminal neuralgia is characterized by recur-
ring episodes of electric shock-like, shooting, stabbing, or
sharp pain along the distribution of the trigeminal nerve. Pain
may be spontaneous in origin or may be triggered by minimal
stimulation such as talking, chewing, drinking, or light touch
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[3]. Episodes typically last from seconds up to 2 min and
can re-occur in clusters, ranging from several up to hundreds
of episodes per day [4]. Many patients experience variable
periods of pain remission, extending from several months to
years [5, 6]. The trigeminal nerve gives rise to three branches:
ophthalmic (V1), maxillary (V2), and mandibular (V3). Each
branch supplies sensory innervation to a distinct region of
the face. Paroxysmal pain of trigeminal neuralgia has been
reported to occur most often along either the maxillary or
mandibular branch alone or simultaneously in both branches
together [2, 6]. Pain remains localized to the trigeminal der-
matome without radiation, one of the diagnostic criteria for
TN [3] (Fig. 1). Nearly half of the patients with classical
trigeminal neuralgia report constant, dull facial pain in addi-
tion to the characteristic stabbing paroxysmal pain [7].

Classification of Trigeminal Neuralgia

The International Headache Society classifies trigeminal
neuralgia into three types based on etiology. These include
classical, secondary, and idiopathic TN, with the classical
type contributing to the majority of cases [3]. Classical
trigeminal neuralgia is caused by neurovascular compres-
sion of the trigeminal nerve root, producing morphological
changes that can be detected using MRI [8]. Secondary TN
is established when compression or demyelination of the
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A. At least 3 attacks fulfilling
criteria B and C

B. Pain has the following
characteristics:

Recurrent pain paroxysms within the
trigeminal nerve distribution and

fulfilling the following criteria C. Unilateral facial pain at least 1

division of the trigeminal nerve

D. No clinically evident neurologic
deficit

-

E. Not attributed to another ICHD-
3 disorder

Intensity: very severe pain l

Character: sharp, stabbing, electric shock-like l

Frequency: Episodes are sudden in onset and last from seconds up to minutes; may
recur in clusters

Triggered by minimal stimulation to the affected region including: chewing, drinking,
talking, shaving, brushing teeth, or wind striking the face

Fig. 1 International Classification of Headache Disorders, 3rd Edition, (ICHD-3) diagnostic criteria for trigeminal neuralgia [3]

trigeminal nerve is consequential to neurologic disease such
as a tumor or multiple sclerosis (MS), a condition causing
plaque formation, which highly increases the risk for the
development of TN [8—10]. MRI has been found to detect
up to 15% of TN cases secondary to a tumor or MS plaque,
while abnormal trigeminal reflex testing has shown higher
diagnostic sensitivity (87%) and specificity (94%) for iden-
tifying patients with secondary TN [11]. Cases in which
diagnostic investigation fails to reveal the cause of TN are
classified as idiopathic [9]. In addition to the stabbing, par-
oxysmal pain characteristic of TN, a cross-sectional study
demonstrated that nearly 50% of patients (n=158) also expe-
rienced concomitant pain, continuous dullness, burning, or
tingling in the same distribution as the paroxysmal pain [12].
The mechanism of continuous pain is not fully understood
and may occur in classical, secondary, or idiopathic trigemi-
nal neuralgia [13]. Furthermore, Maarjberg et al. suggests
that concomitant pain is not a consequence of a long dura-
tion of disease nor a more severe disease course [12].

Current Accepted Pharmacological Approach
in Trigeminal Neuralgia

The first-line medications for the long-term treatment of
trigeminal neuralgia are carbamazepine and oxcarbazepine.
Both drugs have been proven efficacious in reducing the
number of pain episodes by >50% in 88% of patients [14].
Despite efficacy, drug compliance is limited by adverse
effects including drowsiness, ataxia, nausea, leucopenia,
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rash, and GI upset [15]. More serious complications
include agranulocytosis and aplastic anemia [4]. The num-
bers needed to harm for carbamazepine were 3.4 for minor
adverse effects vs. 24 for severe adverse effects [16]. Other
drugs proven effective for trigeminal neuralgia pain control
include lamotrigine, baclofen, and pizonidine. However,
these drugs have been studied only in single trials and are
associated with adverse side effects as well [14, 17].

Surgical treatment is considered for patients who fail
to respond to or cannot tolerate pharmacologic interven-
tion. Surgical intervention includes microvascular decom-
pression (MVD) or percutaneous procedures to ablate the
trigeminal ganglion. Surgical interventions have dem-
onstrated high post-operative pain relief, with >70% of
MVD cases and about 50% of percutaneous ablation cases
remaining pain-free five years post-operation [10, 14, 17,
18]. Serious long-term complications of MVD included
aseptic meningitis (11%), hearing loss (10%), and sensory
loss (7%). Less common (4%) but serious adverse effects
of MVD included infarction, hematoma, or CSF leakage
[10, 19]. The most common complication of ablation was
sensory loss (10%) [17, 18].

In the long-term, MVD for treatment of TN had recur-
rence rates of 27.1% and 26.6% at 3 years post-operation
in two studies [20, 21]. Many factors impact the progno-
sis of MVD in TN patients including patient age, gender,
pain characterization as typical vs. atypical, duration of
symptoms, and whether venous compression is the etiol-
ogy for TN [22].
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Emerging Treatment for Trigeminal Neuralgia

OnabotulinumtoxinA (BTXA) was FDA-approved for
prophylaxis of chronic migraine in 2010. A review of BTXA
for chronic migraine found BTXA to increase the number
of headache-free days. Evidence suggests BTXA can block
CGRP release, interfering with pain transmission [23, 24].

Botulinum toxin type A (BTXA) is an emerging medi-
cal therapy for trigeminal neuralgia as well. Metanalysis by
Morra et al. found a clinically significant benefit in reducing
the frequency and intensity of pain in trigeminal neuralgia
patients treated with BTXA. BTXA was shown to be safe
and well tolerated with minimal side effects and provided
relief of symptoms for a relatively long duration (several
months) [25]. Though the mechanism behind BTXA action
is unclear, Zhang et al. propose that it may be associated
with the inhibition of CGRP release as CGRP levels in the
blood significantly decrease following treatment with BTXA
in trigeminal neuralgia patients [26]. BTXA may be a prom-
ising treatment for neuralgia; however, further investigation
is required to determine the optimal dose, duration of effi-
cacy, and indications for repeated treatment [18].

Recent studies suggest a role for sumatriptan in the treat-
ment of refractory trigeminal neuralgia. Kanai et al. found
that subcutaneous sumatriptan was effective in reducing pain
in 80% of patients and completely eliminating pain in 50%
of patients with trigeminal neuralgia refractory to previous
treatments (n=24) [27]. In another study by Kanai and col-
leagues, 15 patients with idiopathic trigeminal neuralgia
received 3 mg of subcutaneous sumatriptan followed by a
week of twice daily 50 mg of oral sumatriptan. Results were
significant for immediate and continued pain relief with no
serious side effects [28]. Nasal sumatriptan adjunctive to
carbamazepine was also found effective in reducing visual
analog scale (VAS) scores in three trigeminal neuralgia
patients refractory to carbamazepine alone [29].

Triptans are the first-line treatment for migraine and have
been found to decrease plasma levels of CGRP in patients
experiencing acute migraine. This decrease in plasma CGRP
levels directly correlates with the degree of migraine pain
relief following the administration of sumatriptan [30, 31].
Triptans act as SHT p,;p agonists, which are receptors
located within trigeminal nerve endings and the trigeminal
nucleus. Stimulation of these receptors via triptans leads to
inhibition of CGRP release, subsequently disrupting pain
neurotransmission in the trigeminovascular system and
relieving migraine pain [32]. The mechanism behind pain
relief in trigeminal neuralgia following the administration of
sumatriptan has not yet been established; however, findings
from the above studies suggest a role for 5-HT receptors
and CGRP in the pathogenesis of trigeminal neuralgia [27].

Overall, many treatments currently available for trigemi-
nal neuralgia are not effective and can be associated with

side effects and post-operative complications. Thus, there
is a need for more effective treatments with less adverse
effects for trigeminal neuralgia. More recently, evidence on
the role of CGRP in trigeminal neuralgia has emerged. The
modulation of CGRP has been suggested to be a potential
target in the treatment of trigeminal neuralgia in the future.

CGRP

Calcitonin gene-related peptide was discovered in 1982
by Amara et al. as a product of alternative mRNA splic-
ing of the calcitonin gene [33]. CGRP is a 37-amino-acid
peptide involved in pain neurotransmission throughout the
central and peripheral nervous systems [34]. The role of
CGRP in migraine pathophysiology has been extensively
studied in recent years, which led to the development of
anti-CGRP therapies for both acute treatment and preven-
tion [35]. Accumulating knowledge from CGRP’s role in
migraine has sparked research for its role in cluster head-
ache, inflammatory pain, and various other pain disorders
[36, 37]. The mechanisms of CGRP in pain signaling is
complex and requires further research to determine its full
range of effects [34].

CGRP and Trigeminal Nociceptive System

Previous research on the anatomy of the trigeminal nocicep-
tive pathway has elucidated how migraine pain is processed
and generated. From the trigeminal ganglion arises a rich
plexus of nociceptive fibers including nonmyelinated C-fib-
ers and thinly myelinated Ad- fibers that innervate the intrac-
ranial vasculature and dura mater [38]. Previous research
using immunohistochemical staining in rat and human tis-
sue demonstrated that CGRP expression was limited to the
unmyelinated C-fibers innervating both cerebral arteries and
dura mater, with nearly equal expression in each location
[39]. It was found that nearly all C-fibers that expressed sub-
stance P also expressed CGRP; however, there were many
more C-fibers that expressed CGRP without substance P.
CGRP was also found to colocalize with pituitary adenylate
cyclase-activating polypeptide (PACAP) in the dura mater
and cerebral vessels [39]. Immunohistochemical staining has
further identified that both Aé-fibers and vascular smooth
muscle cells express the calcitonin receptor-like receptor
(CLR) and receptor activity-modifying protein 1 (RAMP1),
suggesting the presence of functional CGRP receptors.
These findings strengthen the notion that the release of
CGRP from C-fibers may result in the sensitization of the
adjacent Ao-fibers and that CGRP signaling at cerebral and
meningeal (dural and pial) arteries, via increased intracel-
lular cAMP, results in increased blood flow [39, 40].
Primary afferent pain fibers innervating the menin-
geal arteries, cerebral arteries, and dura mater are
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pseudounipolar neurons, with cell bodies in the trigemi-
nal ganglion, and a central branch projecting to the spi-
nal trigeminal nucleus or upper cervical (C1-C2) spinal
segments [38]. CGRP released from central terminals of
primary afferents is believed to bind to CGRP receptors in
the spinal trigeminal nucleus, which promotes increased
glutamate release and facilitates nociceptive transmission
to second-order neurons [41, 42]. Second-order neurons
from the spinal trigeminal nucleus project to the thala-
mus, hypothalamus, locus coeruleus, and periaqueductal
gray [38]. Cell bodies of third-order neurons were found
mainly in the thalamus, specifically in the posterior and
ventromedial thalamic nuclei. From the thalamus, Noseda
et al. found that neurons projected diversely to various
cortical regions—primary/secondary somatosensory and
motor, parietal association, auditory, ectorhinal, and vis-
ual cortices. The complex signaling originating from the
thalamus, particularly the posterior nucleus, and extend-
ing widespread throughout the CNS has been proposed to
account for the diverse neurological disturbances associ-
ated with migraine [43].

CGRP receptors have also been identified on Schwann
cells and satellite cells within the trigeminal ganglion, indi-
cating that CGRP released within the ganglion can activate
both neurons and glial cells [44, 45]. Satellite glial cells
(SGCs) tightly surround the cell bodies of sensory neurons
in the trigeminal ganglion [46]. These pseudo-unipolar neu-
rons, with a sensory branch innervating the skin, muscles,
and joints and a central terminal reaching the spinal trigemi-
nal nucleus, have a role in transmitting somatosensory stimuli
such as touch, pain, temperature, and itch from the periphery
to the CNS [46, 47]. It is thought that each sensory neuron
is enveloped by several SGCs that form a distinct morpho-
logical unit [48]. SGCs have been found to play a role in the
regulation of the neuronal microenvironment primarily via
buffering of K+, which is crucial for maintaining neuronal
resting membrane potential. When there is a disturbance in
the SGCs K+ buffering capacity, extracellular K+ can rise
leading to neuronal hyperexcitability, which is believed to be
a mechanism contributing to neuropathic pain [49].

In addition, CGRP has also been found to be involved in
the neuronal transmission of pain within the trigeminal gan-
glion. Thalakoti et al. found that CGRP released from neuron
cell bodies within the trigeminal ganglion stimulated SGCs
to release inflammatory cytokines, which enhance neu-
ronal pain transmission [50]. Furthermore, intra-ganglionic
administration of CGRP was found to increase SGC and
neuronal activation and increase cytokine expression in the
TG, which was accompanied by an increased sensitivity to
thermal pain. These findings may suggest that SGC activ-
ity within the trigeminal ganglion contributes to neurogenic
inflammation and the development of orofacial pain [51].
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CGRP has been shown to activate multiple receptor
subtypes. CGRP binds with high affinity to the GCRP
receptor, a membrane receptor composed of two subunits,
calcitonin receptor-like receptor (CLR) and receptor activ-
ity-modifying protein 1 (RAMP1) [52, 53]. These subu-
nits are not unique to the CGRP receptor; they comprise
components of receptors for related peptides such as adre-
nomedullin (AM), calcitonin (CT), and amylin (AMY). A
combination of CLR with RAMP2 or RAMP3 creates the
AM1 and AM2 receptors, respectively, and the combina-
tion of CT with RAMP1 creates the AMY 1 receptor [54].
CGRP has demonstrated activity at both adrenomedullin
and amylin receptors, particularly at AMY 1, which exhib-
its a comparable affinity for CGRP with the CGRP recep-
tor [55]. This evidence suggests that CGRP action may
be mediated through multiple different receptor subtypes,
each with differing degrees of CGRP binding affinity and
unique functions [53].

Pathophysiology of Trigeminal Neuralgia

The pathophysiology of trigeminal neuralgia pain is com-
plex, and not fully clarified, and multiple mechanisms
have been proposed. The most commonly accepted cause
of trigeminal neuralgia is compression of the trigeminal
nerve root at the nerve root entry zone, often by a blood
vessel or tumor [15]. Additionally, the transition from
Schwann cell myelination to oligodendrocyte myelination
within the nerve root entry zone has been proposed to
increase the trigeminal nerve’s susceptibility to damag-
ing pressure, leading to demyelination [15]. This mecha-
nism may explain the association between demyelinat-
ing disorders, such as multiple sclerosis, with trigeminal
neuralgia [56]. Furthermore, the “ignition hypothesis”
explains that demyelination may contribute to hyperexcit-
able neurons capable of generating ectopic impulses that
initiate spontaneous episodes of trigeminal neuropathic
pain [56-58].

Two mechanisms are thought to be responsible for the
ability of weak, localized stimuli to spread and trigger
pain paroxysms, ephaptic cross-talk, and crossed after dis-
charge [58]. Ephaptic cross-talk occurs when electrical
currents from a depolarized neuron spread to demyelinated
neurons in close proximity. Crossed after-discharge occurs
when excitation of nearby sensory afferents induces the
non-synaptic release of neurotransmitters, which diffuse
to nearby trigeminal neurons, leading to their activation
and inducing autorhythmic firing. This may explain how
minimal sensory stimulation in the trigeminal distribution
can result in widespread trigeminal excitation and trigger
episodes of neuropathic pain [58-60] (Fig. 2).
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CGRP and Pathophysiology of Trigeminal Neuralgia

CGRP is a neuropeptide present within nearly 40% of
trigeminal neuron cell bodies [61]. Accumulating evidence
has found CGRP to be a major mediator of migraine [62].
The levels of CGRP are significantly increased in the serum
(measured in external jugular blood) during acute migraine
attacks and significantly increased in the cerebrospinal fluid
in chronic migraine patients [63, 64]. Furthermore, intrave-
nous infusion of CGRP was shown to induce migraine-like
attacks in migraine sufferers [65]. Trigeminal nerve activa-
tion releases CGRP, which acts to facilitate pain transmis-
sion and contribute to the generation of a hyperresponsive
state. CGRP also acts as a potent vasodilator, causing cer-
ebral vascular vasodilation upon receptor binding [66—68].
The advancement in the understanding of CGRP in migraine
pathophysiology has led to the development of migraine
therapies that inhibit the action of CGRP [66]. The occur-
rence and abundance of CGRP in nervous tissue give this
neuropeptide an important role as a neuromodulator in many
parts of the nervous system, including the nociceptive sys-
tem [37].

Similar to migraine, several studies have shown signifi-
cantly increased levels of CGRP in blood and cerebrospi-
nal fluid (CSF) in patients with primary trigeminal neu-
ralgia, suggesting that CGRP may also be involved in the

pathophysiology of trigeminal neuralgia [26, 68]. Qin et al.
found that CGRP levels were associated with the severity of
pain symptoms [68]. Interestingly, disease onset and dura-
tion of disease did not directly correlate with CGRP lev-
els in this study. Nonetheless, these studies provide strong
direct evidence suggesting the involvement of CGRP in the
pathogenesis of pain in trigeminal neuralgia, likely through
increasing ectopic discharges within injured trigeminal
nerves [28, 69].

There is currently little data published on the use of
CGRP-targeted monoclonal antibodies in patients with
trigeminal neuralgia. However, several studies involving
CGRP antagonism have been conducted in animal models
of trigeminal neuralgia. In two separate studies, Michot
and colleagues [70, 71] found that both olcegepant and
MK-8825, chemically unrelated CGRP receptor antagonists,
significantly reduced hyperalgesia caused by infra-orbital
nerve ligation in rats. Chronic constriction injury of the
infraorbital branch (CCI-ION) of the trigeminal nerve was
used as a rat model of trigeminal neuralgia. Data from these
studies suggest that CGRP plays a role in infra-orbital nerve
constriction-mediated neuropathic pain and that CGRP
antagonists should be further studied as a potential treat-
ment for trigeminal neuralgia [70, 71].

Xiong et al. studied the effects of Emodin on pain trans-
mission mediated by P2X; receptors and CGRP in the
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CCI-ION rat model of trigeminal neuralgia. This study
found a significant increase in P2X; receptor expression and
CGREP levels in the trigeminal ganglion 14 days post-CCI-
ION surgery compared to the control, a group of rats which
underwent a sham surgery. These increased measurements
of P2X; receptor expression and CGRP levels were associ-
ated with neuronal hyperresponsiveness as demonstrated by
a lower mechanical withdrawal threshold. This experimental
group of rats then received Emodin, an inhibitor of P2X;
receptors, which reduced the expression of both P2X; recep-
tors and CGRP levels in the trigeminal ganglion. Reduced
expression of P2X; and CGRP levels was found to inter-
fere with pain transmission, demonstrated by an increased
threshold to mechanical hypersensitivity. The findings in this
study suggest that reduced levels of CGRP, through inhibi-
tion of P2X; receptors by Emodin, may be the mechanism
of pain relief in trigeminal neuralgia [72].

According to previous findings, activation of glial cells
in the central nervous system results in the release of pro-
inflammatory cytokines that may increase pain hypersen-
sitivity [73]. Adenosine monophosphate-activated protein
kinase (AMPK) activation is thought to inhibit the glial
release of pro-inflammatory cytokines and ultimately reduce
neuropathic pain. Thus, Yang et al. [74] hypothesized that
activation of AMPK could suppress neuroinflammation
induced by inflammatory cytokines in the spinal trigeminal
nucleus to relieve pain in trigeminal neuralgia. Resveratrol, a
natural compound found in red wine with anti-inflammatory
properties, was employed as an activator of AMPK. The
study found that administration of a single dose of resvera-
trol to rats 14 days post CCI of the trigeminal nerve, sig-
nificantly relieved mechanical allodynia. The threshold for
mechanical withdrawal increased with increasing doses of
resveratrol. Subsequent administration of an AMPK inhibi-
tor was found to reverse the effects of the resveratrol on
mechanical allodynia in this group of rats. These findings
were consistent with the hypothesis, suggesting that acti-
vation of AMPK by resveratrol could reduce pain in a rat
model of trigeminal neuralgia. The study also found that ele-
vated CGRP levels in the spinal trigeminal nucleus post-CCI
were suppressed following the administration of resveratrol.
Overall, evidence of this study suggests that resveratrol may
be used for trigeminal neuralgia treatment through targeting
neuroglia and CGRP [74].

All the above studies [70-72, 74] suggest a role for CGRP
in the pathophysiology of trigeminal neuralgia. Two of the
studies demonstrated significantly elevated levels of CGRP
in the trigeminal ganglion [72] and spinal trigeminal nucleus
[74] after CCI-ION in rats, which serves as a model of TN.
In summary, inhibition of CGRP neurotransmission through
various interventions was found to improve pain hypersen-
sitivity in the rat model of trigeminal neuralgia. Similarly,
current emerging therapies for TN, including botulinum
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toxin and triptans, have been shown to effectively decrease
CGRP levels, contributing to pain relief as further described
above. These findings have the potential to be translated into
the clinic as more direct trigeminal neuralgia interventions.

CGRP and Human Studies

Recently, a retrospective study [75] was conducted that
included 10 patients, ages 49 to 64 years, diagnosed with
TN and treated with monthly self-administered injections of
Erenumab for a total of 6 months. All 10 patients enrolled
in the trial were either on or had failed 2 preventative medi-
cations for trigeminal neuralgia. This study assessed self-
reported pain on a Numeric Pain Rating Scale (NPRS) of
1-10 at baseline and at follow-up. In addition, data was col-
lected on side effects experienced during treatment, changes
in headache frequency in patients with comorbid migraine,
and global mood improvement assessment (worse/no
change/improved). Results of the study revealed that 9 out
of 10 patients experienced a significant decrease in pain and
a significant increase in global mood improvement. Further-
more, 5 out of 10 patients reported an NPRS score of 0 at
the 6-month follow-up. Out of the 5 patients with comorbid
migraine, 4 reported a decrease in the number of headache
days per month. These findings are highly supportive of
erenumab being an effective and safe treatment for refrac-
tory TN on top of their contribution to pain management in
migraine. The small sample size, lack of placebo control
group, and self-reported data are limitations of the study and
large-scale controlled trials are needed to determine long-
term efficacy.

Andersen et al. [76] completed the first randomized,
double-blind trial comparing erenumab vs, placebo in
patients with classical and idiopathic trigeminal neural-
gia. In this study, 80 trigeminal neuralgia patients were
randomly assigned to receive injections of either Ere-
numab 140 mg (n=40) or placebo (n=40). Participants
were assessed over the following 4 weeks for a reduction
of at least 30% in mean average daily pain intensity score
compared to baseline, measured over 1 week prior to
the treatment period. At the end of the 4-week treatment
period, no significant difference was found in the number
of patients who had >30% reduction in mean average daily
pain intensity score in the Erenumab (18 of 40 (45%)) vs
placebo (14 of 40 (35%)) group. There was additionally
no significant difference in secondary endpoints including
>30% reduction in the mean number of daily pain parox-
ysms in the erenumab (21 of 40 (53%)) vs placebo (17 of
40 (45%)) group. The results of this trial suggest that anti-
CGRP monoclonal antibodies do not play a significant role
in the reduction of pain or the number of pain paroxysms
in patients with trigeminal neuralgia. However, a limita-
tion of this study may be the duration of treatment with
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erenumab as significant reductions in neuropathic pain
may take longer to occur. Thus, additional longer-term
double-blind, placebo-controlled clinical trials are neces-
sary to assess for erenumab efficacy.

Conclusions

CGRP and its receptors are widely distributed in the
peripheral and central trigeminal nociceptive system.
CGRP may also have a pro-inflammatory effect on periph-
eral nociceptors in the trigeminal system. Moreover, while
CGRP is a known mediator in migraine and cluster head-
ache, accumulating data suggests that CGRP may play
a role in the pathophysiology of trigeminal neuralgia as
well. CGRP levels in the cerebrospinal fluid and blood are
found to be significantly elevated in patients with trigemi-
nal neuralgia patients during an acute pain attack. Onabot-
ulinumtoxinA has shown some efficacy in reducing CGRP
plasma levels in trigeminal neuralgia patients. There is
some emerging evidence for the use of CGRP inhibitors
and monoclonal antibodies in patients with trigeminal
neuralgia. If CGRP inhibition is a potential target for pain
relief in trigeminal neuralgia, CGRP modulator biological
therapies approved in the treatment of a migraine headache
may have the potential to be effective in treating trigemi-
nal neuralgia. Further investigations on this subject are
warranted.
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