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e Paracetamol

e Non Selective NSAIDs

o NSAIDs - Cox 2 selective

e Topical analgesic agents- NSAIDs, Capsaicin,EMLA

e Tramadol
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TheInter-Relationship Between Pain,
Sleep, and Anxiety / Depression

Pain

z \

Functional
impairment

Anxiety & Sleep
Depression disturbances

Nicholson and Verma. Pain Med. 2004;5 (suppl. 1):$9-S27

Multipurpose Adjuvant Analgesics

Class SEIIES

Antidepressants amitriptyline, desipramine,
nortriptyline, paroxetine,
venlafaxine, citalopram,

Alpha-2 adrenergic clonidine
agonists

Corticosteroids prednisone,dexamethason

Classifications of Pain

Nociceptive

Pathophysiology

Neuropathic




Nociceptive pain

NN NIRZNA 11 @
190 @
NSAID -
D'UN'OIN
JI'UX'OIX X7 NIDOIN

NOCICEPTIVE PAIN

Features Constant Constant or crampy
Aching Aching
Well localized Poorly localized
Referred

Bone metastasec Pancreatic CA
Liver tumor
Bowel obstruction

S AXY TPRR AND

AN NNXIYI PTIN DTN 2 R TNN 'R @
NINTIN ,NID'0 ,'!MUN 1Y 221X @

1910 ©
.wppann >"T ajuvantsiw nisomn -

D'UNX'OIX




FEATURES OF NEUROPATHIC PAIN

COMPONENT

DESCRIPTORS

Burning, Tingling
Constant, Aching
Squeezing,

Itching

Allodynia

Hypersthesia

Stabbing
Shocklike,

electric

Shooting

MEDICATIONS

Gabapentin
Tricyclic
antidepressants
Corticosteroids
Mexilitene

Gabapentin
Baclofen
Tegretol
Corticosteroids
Mexilitene

Doug is right If you have burming, stabbing, numbness, and tingling sensations,
be nerve

iteould

pain. Nerve pain is diffarent from the aching,

tendemess, and

stffness of muscle or joint pain—also known as musculoskeletal pain

Examples of Nociceptive and

Neuropath

Nociceptive

Caused by

tissue damage

Arthritis
Mechanical low
back pain

Sports/exercise injuries

Postoperative pain

ic Pain

Mixed
Caused by
combination
of primary
injury and
secondary
effects

Low back pain
Fibromyalgia
Neck pain
Cancer pain

Neuropathic

Caused by
lesion or dysfunction
in the nervous system

Painful DPN

PHN

Neuropathic low back pain
Trigeminal neuralgia
Central poststroke pain

Complex regional pain syndrome

Distal HIV polyneuropathy




ChemicalsThat Increase Neuropathic Pain
Signals

Medscapes wunwmodscape,com
Chemical Functon
‘heso chamicals assst Inthe transmission of painful Impulses. Glutamae acts on NMDA recaptors and opens cafohim
channels and other lonk recoptors. Intracellular o avents tat
arachidonic aci, tfactor, and taciitate NMDA modulated sction.

Ca++ channels Galclum flows a6ross membranes of SMooth muscle and causes muscie contraction™
Glutamats A major excitatory amino acid of the central nervous system’
NMDA receptors Play a cructal role In modulation of paln signats, the malntenance of chronic
(N-methyl-D-asparate) neuropathic pain, and the development of hyperalgesia and allodynla®
Substance p Amino acid pepide in pain fiber system; may be important in eliciting local tissue
reactions’

These aadit help create an * that increases the licelihood of development of aberrant
‘pathways and neuropathic pain:

ate Adenosine triphosphate - storage form of energy In muscle tissue’

Bradykinin Potent vasodilator”

Hydragen ion Affects blood pH and abillty of hemoglobin to hold oxygen”

Interleukin B Produced by T cells; Important in Inflammatory response”

Nerve growth factor A protein whose hormone-like action affects differentiation, growth, and maintenance
of neurons™

Prostaglandins, Unsaturated fatty acid that affects vasomotor tone, caplllary permaabilty,
permeability, muscle tone, aggregation of platelets, endocrine and exocrine
functions, the autonomic and central nervous systent” (includes NMDA. [n-methyl-D-
aspartate] an Intracellular prostaglandini’

Tumor necrosis factor A natural body protein produced In response fo the presence of toxic substances’

Sourca: Amarican Colage of Nurea Practiionars © 2008 Elkaviar Inc.

Chemicals in the Body that can
Modulate or Decrease Pain
SIEES

Medscapes win medscaps. com
Chemical Function

GABA (gamma-aminobutyric acid) An amino acid that functions as an Inhibitory neurstransmitter in the brain
and spinal cord™

SHT (serotonin 5 hydroxytryptamine) A naturally occurring derivative of tryptophan found in platelets and in cells
of the brain and intestine. It acts as a potent vasoconstrictor: in the central
nervous system It acts as a neurotransmitter’

NE {norepinepherine) An adrenergic hormone that increases blood pressure through
vasoconstriction™

Endorphins Neuropeptides that act as a powerful analgesics™

Source: Amarican Collaga of Nurse Praciiionars.

M echanistic Approach to Pain Treatment

Descending inhibition
( Tcas
NE/SHTVGVAE!A SNRIS
Opioid receptors Opioids
Tramadol
Clonidine
Baciofen
. . . \ Clonaxepa
Peripheral sensitization "

Terminal
Gl PNS Spinal Central sensitization

Nas T cord :
il Cat+ : Pregabalin gabapentin:
_ NMDA: Ketamine, TPM

TCACBZ Dextromethor phan

Opioid - -

‘:\“‘: ! Lidocain Mexiletine DSDS/COX-2

(_ Lidocaine

NSAIDs




The ideal drug @

e No metabolites m Simple dosing
e No protein binding = Easy titration
e No drug interaction = Oral

e No toxicity = Once a day

o No side effect m Price

Paracetamol
(Acetaminophen)

® The most widely recommended Ropioid analgesic for mild-
to-moderate acute and chronic pain states.

® Centrally mediated analgesia

® Analgesic, antipyretic properties anihimalraatianti
inflammatory effects

® The ACR guidelines for the medical management of

osteoarthritis recommenghracetamol as the preferred first-line
therapy in patients with symptomatic osteoarthofithe knee.

Acetaminophen

Advantages:

® Readily available OTC

® Safe

® Inexpensive

® Optimal dose is 1,000 mg/dose

® The initial drug of choice at a dose of up to 4 g daily.




Acetaminophen
Adverse Effects

Disadvantages:
® Helpful for only mild pain
® Poor compliance with higher doses

® Hepatotoxicity, including progressive,
irreversible hepatic failure

® 50% to 75% dose reduction
recommended in patients with
renal/hepatic dysfunction or history of
current alcohol abuse

Topical Agents

EMLA

e A mixture of lidocaline and prilocaine

e For use in incidental pain, venous
cannula insertion, pain after
circumcision and another postoperative
pains

Topical Lidocaine

e A sodium channel blocker

e Reduces the ectopic impulses in
afferent fibers to provide pain relief




Lidocaine Patch

e Excellent safety and tolerability

e Only adverse effect is mild skin reactions,
erythema or rash

e First-line therapy for treating localized
neuropathic pain, especially for older adults

Tramadol

Centrally acting synthetic codeine analog

Useful for moderate to moderately severe pain

Two mechanism of actions
® Weak interaction of tramadol with tieopioid receptor

® Inhibiting the reuptake of norepinephrine and s@rint

Tramadol : Indications

® Fibromyalgia

® Chronic low back pain

® Degenerative Joint Disease
® Painful diabetic neuropathy

® Tramadol has shown effectiveness in number of
acute pain situation as well.




Tramadol:Dosing and Adverse Effects

® The typical dosing for healthy adult38 to 100 mg every 8
to 12 hours as needed

® Totaling not more thad00 mg /d 300 mg/d in patients
aged 74 years and older).

® The most common adverse effects ( dose related and
transient):  nausea and vomiting

constipation
headache and drowsiness

very low risk of seizures

Clinical Experience with
Tramadol

Atypical opioid

Not toxic to organs

Efficacy at least as good as NSAID's,
Coxibs, Percocet

Less opioid related side-effects than other
opioids (sedation, GI)

Cautionswith Tramadol

e Reduce dosage in renal failure
e Avoid Use with MAO inhibitors

e Advise patients of potential drug interactions with
SSRI/SNRIs

e Advise patients of potential of lowering seizure
threshold
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Neur opathic Pain Treatment

Pharmacological treatmernts
Anticonvulsants
Antidepressants

lon channel'blockers
Capsaicin
Opioids

NMDA receptor antagonists

Other (GABA-A,B agonists, calcitonin,levodopa,
steroids, NSAID)

Tricyclic antidepressants

® Widely used for chronic pain syndromes.

® Meta-analyses have confirmed the efficacy of
TCAIn the treatment of neuropathic pain

® 3targets at once: analgesics, antidepressants, ar
sleeping aids.

® The TCAs, the class with strong evidence of
analgesic effect independent of antidepressant
effect.

TCAs. Mechanisms

e Relief of pain through serotonin and
norepinephrine reuptake blockade

e Blockade ofo-adrenergic receptors
e Sodium and potassium channel modulation

e Modulation of monoamine
neurotransmitters

e NMDA-receptor antagonism [?]
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TCAs

e Amitriptylinestudied most extensively
— Limitations due to anticholinergic AEs
« Constipation and pseudodementia
— Potential cardiac conduction abnormalities

e Nortriptylineand desipramine
— Better AE profiles
— High doses cause anticholinergic AEs
« Affect cardiac conduction
— Desipramine an alternative to amitriptyline intalecé

Commonly reported AES® a5t
(generally anticholinergic)  AEs . .
Blurred vision — DeSlpramlne
Cognitive changes- Nortriptyﬁne

Constipation — Imi o
Dry mouth — mipramine

Orthostatic hypotension- Doxepin
S Amitriptyling
Sexual dysfunction—
Tachycardia—
Urinary retention —

Amitriptyline, Nortriptyline

® One of the true analgesic antidepressants.

® Relieves pain in undepressed patients independlent o
mood alteration.

® Best effects in patients with burning pain, paresi#s,
painful numbness, or hyperalgesia.

® No advantage to increasing over 100 mg. daily

® Anticholinergic side effects, postural hypotension,
sedation, delirium, constipation,weight gain, cacdi
arrhytmias.
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Serotonin and Norepinephrine
Reuptake Inhibitors

Venlafaxine and duloxetine

e Inhibit nor-epinephrine and serotonin reuptake
and increase synaptic availability

e Minimal anti-cholinergic AEs

Venlafaxine

e SNRI

e Serotonin/weak norepinephrine reuptake
inhibitor
— Randomized, double-blind, placebo-contrelled,

3-way crossover study (N=40)
e Venlafaxine (225 mg/d) vs imipramine (150 mg/d)

e As effective as imipramine
e Pain scores lower than placebo

Sindrup et al. Neurology. 2003;60:1284-1289.
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Duloxetine

e Balanced selective nor-epinephrine and serotonin
reuptake inhibitor

e Lacks significant affinity for anti-cholinergic;
antihistamineg,-adrenergic, dopamine, and opioid
receptors

e Relieves symptoms of major depressive disorder

e Results suggest 60 mg safe and effective in patient
with painful DPN
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Why Anticonvulsants for pain?

e Anticonvulsants for epilepsy

e Similarities to neuropathic pain

e Specific Pharmacological mechanisms
® Less tolerance

® Less side effect

e High safety profile

Anticonvulsant mechanisms

e Voltage gated lon Channel blocker
- Na Channel blocker
- Ca Channel blocker

e NMDA Antagonism

e GABA inhibitory effect Agonism
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Antiepileptic Drugs

TheFirst Generation of AED
Carbamazepine
Valproic Acid

Phenytoin

The Second Generation of AED
Gabapentine
Lamotrigine
Topiramate
Pregabalin

Anticonvulsants that do not

block Na-Channels

« Valproic acid
« Pregabalin
« Gabapentin

Na-Channél blocking
anticonvulsants

® Carbamazapine
® Phenitoin

® [ amotrigine

® Topiramate




Antiepileptic Drugs

® |s there a drug of choice
® If one is ineffective should we try another
® No correlation between serum levels and effect.

® The initially dose should be a low one, at bedfime
increased slowly up to the therapeutic level ov8rwleeks.

Gabapeptin

Best documented efficacy in the treatment of neuropathic
pain!!!

® Painful diabetic neuropathy

® Postherpetic neuralgia

® Not interact with other drugs

® The usual starting dose is 100 to 300 mg bid

® Max dosing from 1200 mg/d to 3600 mg/d

® Side effects: drowsiness, somnolence, nauseayéatig

Pregabalin ModulatesHyperexcited N ns

of Hvp ited Neuron

Hyperexcited Neuron With Pregabalin

- [— Pregabalin
025 @

unit . o s
3 c -
- s Subunit
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Pregabalin

Indications
— Pregabalin isindicated for the treatment of peripheral neuropathic pain
in adults

Contraindication

— Hypersensitivity to the active substance or to any of the excipients

Adver se events

— Themost common adverse events in the entire clinical development
program wer e dizziness and somnolence

Renal impair ment

— Pregabalin dosage reduction is necessary in patients with renal
impairment (Clcr <60 mL/min).

Anticonvulsants in Neuropathic
Pain: Conclusions

Anticonvulsants are effective in a variety.of.peripheral &
central forms of neuropathic pain

An average pain reduction of 35%- 45% can'be expecte
NNT range of 2.1-3.2; roughly equivalent to TCA'S

Given their efficacy & superior safety profile, the\new:
anticonvulsants should become available for the treatm
of neuropathic pain in Israel

Comparative Efficacies of
Antidepressants and Antiepileptic
drugs

Drugs NNT

TCA 2.6

SSRI 6.7
Phenytoin,Carbamazepine 25
Gabapentin 41

Sindrup SH et al, Meta-analysis
Neurol 2000
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Musclerelaxants: Baclofen

® Used as adjuvant for patients with chronic musculo-
skeletal pain in presence of muscular spasm méaindyto
spinal cord injury.

® A specific GABA-receptor (type B) agonist

® Approved for treatment of spasticity in multipldesosis
or spinal cord injury, neuropatic pain, trigemimauralgia,
atypical facial pain, LBP.

® Side effects: sedation, nausea, vomiting

L ocal anaesthetic-likedrugs

® Mexiletene

® | ignocain IV and intranasal
® Oral tocainide

® 17 RCT'’s

Lidocaine

® | ocal anesthetic drug

® Membrane-stabilizing agent that work by blockindtage-
gated Na channels

® |V lidocaine produced moderate reductions in pain i
patients with diabetic neuropathy

® Best effective dose 5mg/kg. Over 30 min
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M exiletene

® Peripheral nerve injury

® Diabetic neuropathy , dysesthesia

Steroids

® Beneficial by direct blockingoaiceeptanepu{block C-iler
transmission) and by aritiflaflamet@tpgctotion.

® Important for pain due to increased intracraniaspure, spinal
cord compression and cluster headache

® Beneficial in cancer neuropathic involvement

® Rarely use doses oveb ifly. diexametihezomnegyetayay-dror

spinal cord compression need for high doses.

® Potentially serious effects in prolonged use

NMDA-receptor antagonists

e N-methyl-D-aspartate receptor involvecdhin
neuropathic pain

e Commercially-available drugs are analgesic:
ketamine, dextromethorpan, amantadine
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Ketamine
® NMDA antagonist

® For severenaeropatippain nnppatendsvitith
advanced cancer

® 0.1-0153my./kg as iholus ar as comtimuous S ©
infusion per hour. Raise the dose gradually.

® Principal side effects are hallucinations

a-2 Agonists

e Multifactorial mechanisms the analgesia producedu2-
adrenergic receptors

e Clonidine can be beneficial in chronic headache,
neuropathic pains including cancer related

e Oral, transdermal route and epidural administratian
favorable effects

Adjuvant for the treatment of bone
related pain

® NSAID’s
® Bisphospanates
® Calcitonin

® Radio-isotopes
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Questions?




