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Anticonvulsants: Positive Controlled

General Considerations

Trials
Wilton Carbamazepine (600, PBO) Pain relief Autoinduction - .
Rull Carbamazepine (600, PBO) ey Autoincuction Plasma I?roteln Displacement
symptoms carbamazeplne phenytOIn
Backonja Gabapentin (900-3600, PBO) Daily pain severity phenytoin
Eisenberg Lamotrigine (25-400, PBO) Pain intensity Valproate .
BT . e carbamazepine

Rice Gabapentin (1800 or 2400, Mean daily pain
PBO)

Rowbotham  Gabapentin (300-3600, PBO) Mean daily pain

; Backonja et
Maton. Pain. 2001;9

Pharmacology: Gabapentin & - i asaan D e

Gabapentin and
are identical.
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Schematic representation of pregabalin's proposed mechanism of action
* Pregabalin selectively binds to a,-8 subunit of calcium channels
* Modulates calcium influx in hyperexcited neurons
* Reduces neurotransmitter release
* Pharmacologic effect requires binding at this site
* The clinical significance of these observations in humans is currently unknown

Taylor. CNS Drug Rev. 2004;10:183-188

Pregabalin Has a Different
Chemical Structure

* Interacts with a,-8 subunit of voltage-gated Ca?*
channels
¢ In animal models
— Prevents allodynia and hyperalgesia
— Prevents pain-related responses in models of
neuropathic pain
— Decreases pain-related responses after peripheral
inflammation
* Relevance of these models to human pain is
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Pregabalin and Gabapentin Pharmacology

Facts

FDA-approved
pain indication

Mecl ism of
action

Pharmacokinetic
profile

oral
bioavailability
Dose potency for
PHN

Dosing (PHN)

Time to effective
dose (PHN)

Pregabalin YU COH
N

Neuropathic pain associated with diabetic
peripheral neuropathy and postherpetic
neuralgia
5 ligand
electively binds to the a,-5 site
in CNS tissues
Linear
* Plasma concentration is dose
proportionate

Effective at 150 mg/d
* Dose range from 150 mg/d to 600 mg/d*

BID or TID

* Effective starting dose of 150 mg/d

nts with PHN may benefit from up to
ents may increase with dose. CNS

- CH,
Gab: t
abapentin CH.COH

Postherpetic neuralgia

ligand
electively binds to the a,-5 site
in CNS tissues
Nonlinear
* Plasma concentration increases
disproportionately to dose
900 mg
1200 mg
2400 mg
33% 3600 mg

Effective at 1800 mg/d
* No additional benefit at higher doses
TID

9 or more days

* Titrate to effective dose of 1800 mg/d

Antiarrhythmic Agents

e Lidocaine

e Mexiletine:
* Kastrup et al. Pain 1987.
+ Dejgard et al. Lancet 1988.

» Strack et al. Diabetes Care 1992.

Summary

Pain Treatment Ladder

——— HCP intervention

——— HCP intervention

Postpone scheduled
opioids

\ Reduce NSAID/Cox Il

rotations

HCP intervention

~——— Self-medication

Pregabalin: Predictable Response
Versus Gabapentin

Linear PK Profile High Bioavailability.

Gabapentin

900 mg, 60%
1200 mg, 47%
2400 mg, 34%
3600 mg, 33%

Preg
-l
=i All doses
200% S

1800 mg
Recommended
dose

® Pregabalin
4 Gabapentin

0 600 1200 1800 2400 3000 3600 4200 4800
Dose (mg/d)
psules CV [pa

New York, NY: Pfizer Inc; 2
erican Pain Society; 2!

k, NY: Pfizer Inc; 2005; Neurontin® (gabapentin)
rader. Presented at: 24th Annual Scientific

My Recommendations

1. TCA’s (amitriptyline)- first line???

2. Elderly (frail) patients TCA vs. SNRIs

3. Tramadol (Ultram®)

4. Gabapentin (Neurontin®)

5. Other Anti-convulsants

6. Anti-arrhythmics: Mexiletine (Mexitil®)-ECG
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Chemical Classes of Opioids

PHENANTHRENES BENZOMORPHANS PHENYLPIPERIDINES DIPHENYLHEPTANES
CH,
I
N CHy CH,
CHy HJE‘CH:"ED'E'EH:'EH"N,\
= == CH,
EHy {(0=CHy=CH3
MORPHINE PENTAZOCINE MEPERIDINE METHADONE
Rx EXAMPLES > morphine pentazocine meperidine methadone

codeine diphenoxylate fentanyl propoxyphene

hydrocodone* loperamide sufentanil

hydromorphone* alfentanil

levorphanol® remifentanil

oxycodone*

oxymorphone*

buprenorphine*

nalbuphine

butorphanol*

naloxone*

heroin (diacetyl-morphine)

X-SENSATIVITY > PROBABLE POSSIBLE LOW RISK LOW RISK

*These agents lack the 6-OH group of morphine, possibly decreasing cross- sensitivity within the
phenanthrene group.

Courtesy of Dr. Jeffrey Fudin (Fudind@gmail.com)
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Warner et al, PNAS 1999; 96:7563-7568
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Dose [mg] Amine Sedation Anticholinergic
Effects

3°Amine TCA
Amitriptyline [Elavil] 25-300 NE > 5HT 3 3
Clomipramine [Anafranil] 25-300 S5HT 2 3
Doxepin [Sinequan] 25-300 NE > 5HT 3 2
Imipramine [Tofranil] 25-300 NE > 5HT 2 2
Trimipramine [Surmontil] 25-300 NE > 5HT 3 3
2°Amine TCA
Amoxapine [Asendin] 50-600 NE 1 1
Desipramine [Norpramin] 25-300 NE 0.5 1
Maprotiline [Ludiomil] 25-225 NE 2 2
Protriptyline [Vivactil] 10-60 NE 0.5 2
Nortriptyline [Pamelor] 25-250 NE 1 1
Serotonin Reuptake
Inhibitors
Fluoxetine [Prozac] 5-80 S5HT 0.5 0
Fluvoxamine [Luvox] 50-300 S5HT 0.5 0
Paroxetine [Paxil] 10-50 S5HT 0.5 0.5
Citalopram [Celexa] 10-60 5HT 0.5 0
Sertraline [Zoloft] 50-200 S5HT 0.5 0
Escitalopram [Lexapro] 10-20 S5HT 0.5 0
Atypical Antidepressants
Duloxetine (Cymbalta) 40-60 5HT > NE 0 0.5
Venlafaxine [Effexor] 25-375 5HT > NE 0 0.5
Bupropion [Wellbutrin] 100-450 NE, DA 0 0
Nefazodone [Serzone] 100-600 5HT > NE 3 0
Trazodone [Desyrel] 50-600 5HT > NE 3 0
Mirtazapine [Remeron] 15-45 NE [?] 3 0

Courtesy of Jeffrey Fudin, Pharm.D., DAAPM




Updates on Analgesics
November 14, 2008 (Fudin Post-test)

L.

Consider the following statements, and choose the best answer below.

a. Chronic pain may be pharmacologically and therapeutically treated identical to acute pain.

b. Chronic pain medications should be dosed in an “around-the-clock” fashion.

c. If a patient is properly titrated upwards with PURE opioids narcotics (ie. No combination

drugs with acetaminophen), there is no maximum safe dose.

d. B and C above are both true.

. Opiate addiction is always present with chronic narcotic use, and therefore opiates should
only be used as a last resort, especially morphine.

[¢]

In general, the dehydroxylated phenanthrenes. ..

a. are poorly tolerated.

b. are more well-tolerated than their hydroxylated counterparts.
c. have toxic metabolites.

d. are convereted to nor-meperidine.

. Polypharmacy is often necessary because of the cyclical nature of chronic pain, which

often involves...

a. depression

b. sleep deprivation
c. loneliness

d. anxiety

e. all of the above

Medications used for neuropathic pain that don’t interfere affect Cytochrome P450
Iso-enzymes are good choices for...

a. Chemistry buffs

b. Patient’s with kidney dysfunction

c. HIV+ patients receiving anti-retrovirals

d. Nobody

. The most important pharmacological mechanism of anti-depressants to treat

neuropathy is...

a. blockade of the reuptake of serotonin.

b. blockade of the reuptake of dopamine

c. blockade of the reuptake of nor-epinephrine
d. all of the above

True or False?
NSAIDs and COX-2’s are superior analgesics for arthritic type-2 diabetics receiving ACElIs.

ANSWER KEY: 1-D, 2-B, 3-E, 4-C, 5-C, 6-F





