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Duloxetine- A novel therapeutic regimen for trigeminal neuralgia
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Abstract

Duloxetine is a potent and selective inhibitor of serotonin and noradrenaline transporters and a weak inhibitor of dopamine
transporters. Duloxetine is highly protein bound and is widely distributed throughout tissues. It is rapidly and extensively
metabolized in the liver by cytochrome P450 (CYP) 1A2 and 2D6 and its numerous metabolites which are inactive are mainly
excreted in the urine. It is more effective for recurrent/refractory type of TN. Duloxetine holds the promise in complete remission
of TN in future. So in coming days it may be a drug of choice for medical management of TN. This article is an insight in
chemical features, pharmacodynamics, pathophysiology and therapeutics of Duloxetine.
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Introduction

Trigeminal neuralgia (TN) is defined by the
International Headache Society (IHS) as “unilateral
disorder characterized by brief electric shock like pains,
abrupt in onset and termination, and limited to the
distribution of one or more divisions of the trigeminal
nerve”.®

Trigeminal neuralgia, a neuropathic pain syndrome
is considered one of the most painful conditions
experienced by people and is characterized by a severe,
almost exclusively unilateral, neuropathic pain located
within the distribution of the trigeminal nerve. Its
relapsing-remitting and excruciating characteristics can
severely and negatively affect the quality of life and
increase the risk of depression in affected people.®

The IHS has classified TN into classical type
(CTN) and symptomatic type (STN). The classical TN
is also known as essential/idiopathic TN. The pain in
STN is  indistinguishable  from  that  of
classical trigeminal neuralgia (CTN) but caused by a
demonstrable structural lesion other than vascular
compression. The diagnosis of CTN requires the
absence of a clinically evident neurological deficit.
CTN starts in the second or third divisions of trigeminal
nerve affecting the cheek or the chin® The ophthalmic
division alone is involved in less than 5% of
cases.®The single attack generally lasts from less than
a second to a few seconds, but it may present in clusters
of variable intensity with up to 2 minutes duration. In
many cases it is followed by a brief refractory period
during which a new stimulation is not able to evoke
another attack. Between paroxysms the patient is
usually pain free but a dull background pain may persist
in some cases.) Growing neurosurgical data advocate
the distinction of these two subtypes of TN into type 1
as defined as >50% episodic onset of TN pain and type
2 defined by >50% constant pain.“9

Trigeminal neuralgia (TN) is a facial pain
syndrome characterized by paroxysmal, shock-like pain

attacks located in the somato-sensory distribution of the
trigeminal nerve. The prevalence of TN in the general
population is 0.015%.® Facial pain has a considerable
impact on quality of life. It has been recently shown
that TN is the most frequent type of facial pain® and
that, among facial pain syndromes, the overall
incidence of TN has remained constant® ranging from
12.6/100,000/year” to ~ 27/100,000/year.® TN  is
uncommon in population younger than 40 years
(overall incidence of 0.2/100,000/year) and increases in
incidence with advancing age, occurring in
25.9/100,000/year in individuals older than 80
years® TN appears to be slightly more common among
women and has both classical and symptomatic (~15%
of cases) subtypes with the former most often
associated with a neurovascular conflict of the
trigeminal nerve in the prepontine cistern.” The right
side is more frequently involved.® When TN occurs in
young age or presents with bilateral symptoms, lack of
triggered pain, absence of a refractory period, or an
abnormal neurologic examination, secondary causes
such as multiple sclerosis (MS) should be
suspected®Bilaterality may be seen in 5% of classical
cases, but even in these cases, synchronous pain is not
observed. Patients with bilateral TN often have a
positive family history12. In patients affected by MS,
prevalence is higher, ranging from 1% to 6.3%.4

Duloxetine is a potent and selective inhibitor of
serotonin and noradrenaline transporters and a weak
inhibitor of dopamine transporters. It has a low affinity
for neuronal receptors like a adrenergic, dopamine D,
Histamine H, Muscarinic, opioid and serotonin
receptors as well as ion channel binding sites and other
neurotransmitter transporters such as choline and
GABA transporters. It does not inhibit monoamine
oxidase types A or B. Duloxetine is highly protein
bound and is widely distributed throughout tissues. It is
rapidly and extensively metabolized in the live
cytochrome P450 (CYP) 1A2 and 2D6 and itsnumerous
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metabolites which are inactive are mainly excreted in
the urine. The mean elimination half-life of duloxetine
is =12 hours.

Duloxetine is a substrate for CYP1A2 and
CYP2D6 and a moderate inhibitor of CYP2D6.
Duloxetine is rapidly hydrolyzed in acidic media.*®The
pellets inside the duloxetine capsule are enteric coated
but the capsule is not to avoid hydrolysis in gastric
media. This enteric coating of the pellets resists
dissolution until pellets reach a segment of the
gastrointestinal tract where the pH is favorable. This
explains why the maximal plasma concentration
(Cmax) of duloxetine usually does not occur until 6
hours post dose.®

Duloxetine has a mean plasma half-life of 12 hours
but it can be dosed once daily as the central nervous
system half-life may be very different from the plasma
half-life. In one reported study, duloxetine dosed at 20
to 40 mg twice daily in 12 healthy male volunteers
exhibited linear pharmacokinetics with steady state
plasma concentrations typically reached within 3 days
of stable dosing.®® Duloxetine is highly protein bound
(96%) primarily to albumin and alpha-1-acid
glycoprotein.®®

Duloxetine is metabolized by CYP-2D6 and 1A2
isoenzymes with no active metabolites™ Because of
CYP-1A2 metabolism, duloxetine use in smokers
results in one third reduction in bioavailability
compared with non-smokers.*®However there is no
clinical recommendation for a dosage adjustment based
on smoking status.!> Duloxetine should not be used
with CYP-1A2 inhibitors such as fluvoxamine.®

Chemistry of Duloxetine

LY 227942 was the starting point for the
development of duloxetine.It is a chiral compound,
((+/-)-N-methyl-3-(1-naphthalenyloxy)-3-(2-thiophene)
propanamine formed from the building blocks of (S)-3-
chloro-1-(2-thienyl)-1-propanil and the corresponding
(R)-butanoate.”1®) The positive enantiomer of this
compound (LY 248686) is slightly more potent than the
negative enantiomer (LY 248685) as an inhibitor of
serotonin uptake. Neither enantiomer is a substantial
inhibitor of the dopamine (DA) uptake pump.®® LY
248686 is duloxetine. Thus duloxetine is analogus to
LY 227942.?9 Based on both in vitro and in vivo
preclinical pharmacological evidence, duloxetine has
been promoted as being a more balanced inhibitor of
serotonin and nor-adrenaline re-uptake pumps.®.22)
Duloxetine has minimal affinity for muscarinic,
histamine-1, adrenergic,dopamine, serotonin, opiate,
GABA and substance P receptors.??

Pharmacodynamics of Duloxetine

The pharmacokinetics of duloxetine in healthy
volunteers was dose proportional over the range of 40—
120 mg once daily. Steady state was typically reached
by day 3 of administration. Duloxetine may be

administered without regard to food or time of day. The
ratio of duloxetine’s affinity is constant for serotonin
(5HT) and norepinephrine (NE) reuptake pumps is
closer to 1 i.e., it is a balanced and potent inhibitor for
these two reuptake pumps?. Duloxetine has greater
affinity for both 5HT and NE?® however Duloxetine has
minimal affinity for dopamine, histamine (H1),
adrenergic, muscurinic, opiate, gamma amino butyric
acid (GABA) and substance P receptors®. Concomitant
use of duloxetine and potent CYP1A2 inhibitors should
be avoided and duloxetine should be used with caution
in patients receiving drugs that are extensively
metabolized by CYP2D6 particularly those with a
narrow therapeutic index.

Pathophysiology of Duloxitene

The mechanisms of duloxetine in pain relief have

been associated with the descending inhibition with the
modulation of the synaptic availability of nor-
epinephrine and serotonin.324 Strong evidence derived
from path analysis suggests that this analgesic effect
comes directly from duloxetine itself rather than its
indirect antidepressant effect.®® However, pain is a
complex experience, which consists of the
physiological responses of the nociceptive system and
the processing of that information in the emotion-
related brain network.®® Thus, the pain relief gained
from duloxetine may be partially related to some of the
pain caused by the depression itself.
In addition to duloxetine’s relatively balanced mode of
action on norepinephrine and serotonin,® it is
suggested that the rapid analgesic effect of duloxetine is
related to its ability to antagonize N-methyl-d-aspartate
(NMDA) receptors and impede the l-arginine-nitric
oxide (NO)-cyclic guanosine monophosphate (cGMP)
pathway, according to preliminary evidence from
animal research®® Evidence indicates that both NMDA
receptors and NO are involved in the development of
neuropathic pain.?7-2%

C.C Hsu et al® observed a rapid onset of the
analgesic effect of duloxetine 60 mg/d for trigeminal
neuralgia and this analgesic effect clearly preceded its
antidepressant effect. The improvement in both the
trigeminal neuralgia and depression is supported by
their observations and changes in the Pain Intensity
NRS and the CGI Severity Scale. In brief, hereby they
emphasized the literature that supports the view that
duloxetine 60 mg/d could effectively manage the co-
occurrence of trigeminal neuralgia and major
depressive disorder.

Conclusion

Duloxetine is drug of choice in treatment of all
types of trigeminal neuralgia. It is more effective for
recurrent/refractory type of TN and orofacial pain
caused by idiopathic etiologies. In coming days
Duloxetine will be a novel drug in treatment of TN.
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