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Wilton. Wilton. S S AfrAfr Med JMed J. 1974. 1974;48:869;48:869--872872; ; RullRull et al. et al. DiabetologiaDiabetologia. 1969. 1969;5:215;5:215--218218; ; BackonjaBackonja et al. et al. JAMA.JAMA.
19981998;280:1831;280:1831--18361836; Eisenberg et al. ; Eisenberg et al. NeurologyNeurology. 2001. 2001;57:505;57:505--509509; Rice, ; Rice, MatonMaton. . Pain.Pain. 20012001;94:215;94:215--224224; ; 
Rowbotham et al. Rowbotham et al. JAMA.JAMA. 19981998;280:1837;280:1837--18421842..
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Pregabalin Binds to the α2-δ Subunit 
of Voltage-Gated Ca2+ Channels in the Central 
Nervous System
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Pharmacology:  Gabapentin &

33

Schematic representation of pregabalin’s proposed mechanism of action

• Pregabalin selectively binds to α2-δ 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. Taylor. CNS Drug Rev. CNS Drug Rev. 2004;10:1832004;10:183--188.188.

Neurotransmitters

Postsynaptic

Neurotransmitters

Postsynaptic

Pregabalin Mechanism of ActionPregabalin Mechanism of Action
Gabapentin and 

are identical.
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Gabapentin: Mechanism of Action
• Interacts with α2-δ subunit of voltage-gated Ca2+

channels
• In animal models

− Prevents allodynia and hyperalgesia
− Prevents pain-related responses in models of 

neuropathic pain
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neuropathic pain 
− Decreases pain-related responses after peripheral 

inflammation
• Relevance of these models to human pain is 

not known

NeurontinNeurontin®® (gabapentin) [package insert]. New York, NY: Pfizer Inc; 2004.(gabapentin) [package insert]. New York, NY: Pfizer Inc; 2004.

PregabalinPregabalin

COCO22HH

NHNH22

Pregabalin Has a Different 
Chemical Structure
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HH22NN COCO22HH

GABAGABA GabapentinGabapentin

NHNH22 COCO22HH

LyricaLyrica®® (pregabalin) Capsules CV (pregabalin) Capsules CV [package insert]. New York, NY: Pfizer Inc; 2005[package insert]. New York, NY: Pfizer Inc; 2005; ; 
NeurontinNeurontin®® (gabapentin) [package insert]. New York, NY: Pfizer Inc; 2004.(gabapentin) [package insert]. New York, NY: Pfizer Inc; 2004.
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Nonlinear Linear Pharmacokinetic 

α2-δ ligand
• Selectively binds to the α2-δ site

in CNS tissues

α2-δ ligand
• Selectively binds to the α2-δ site

in CNS tissues

Mechanism of 
action

Postherpetic neuralgiaNeuropathic pain associated with diabetic 
peripheral neuropathy and postherpetic 
neuralgia 

FDA-approved 
pain indication

GabapentinPregabalin

Pregabalin and Gabapentin Pharmacology 
Facts

CO2HNH2
CH2CO2H
CH2NH2
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Effective at 1800 mg/d
• No additional benefit at higher doses

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

Dose potency for 
PHN

9 or more days 
• Titrate to effective dose of 1800 mg/d

1 day 
• Effective starting dose of 150 mg/d

Time to effective 
dose (PHN)

TIDBID or TIDDosing (PHN)

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

≥90% all dosesOral 
bioavailability

• Plasma concentration increases 
disproportionately to dose

• Plasma concentration is dose 
proportionate

profile

*Some patients with PHN may benefit from up to 600 mg/d given af*Some patients with PHN may benefit from up to 600 mg/d given after 2 to 4 weeks of treatment with 300 mg/d. ter 2 to 4 weeks of treatment with 300 mg/d. 
Adverse events may increase with dose. CNS = central nervous sysAdverse events may increase with dose. CNS = central nervous system.tem.

LyricaLyrica®® (pregabalin) Capsules(pregabalin) Capsules CV [package insert]. New York, NY: Pfizer Inc; 2005; NeurontinCV [package insert]. New York, NY: Pfizer Inc; 2005; Neurontin®®

(gabapentin) [package insert]. New York, NY: Pfizer Inc; 2004.(gabapentin) [package insert]. New York, NY: Pfizer Inc; 2004.

Pregabalin: Predictable Response 
Versus Gabapentin

High BioavailabilityHigh BioavailabilityHigh BioavailabilityLinear PK ProfileLinear PK ProfileLinear PK Profile
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All doses

≥90%

1200 mg, 47%

2400 mg, 34%

3600 mg, 33%

1800 mg 
Recommended 

dose

LyricaLyrica®® (pregabalin) Capsules CV [package(pregabalin) Capsules CV [package insert]. New York, NY: Pfizer Inc; 2005insert]. New York, NY: Pfizer Inc; 2005; Neurontin; Neurontin®® (gabapentin) (gabapentin) 
[package insert]. New York, NY: Pfizer Inc; 2004; [package insert]. New York, NY: Pfizer Inc; 2004; WescheWesche, , BockbraderBockbrader. . Presented at: 24th Annual Scientific Presented at: 24th Annual Scientific 
Meeting of the American Pain Society; 2005.Meeting of the American Pain Society; 2005.

Dose (mg/d)Dose (mg/d)

0 600 1200 1800 2400 3000 3600 4200 4800
0

2

4

6

8

10

Pregabalin
GabapentinS

te
ad

y 
S

ta
te

 C
S

te
ad

y 
S

ta
te

 C
m

ax
m

ax
((

Antiarrhythmic Agents

● Lidocaine
● Mexiletine:

• Kastrup et al. Pain 1987.
j d l 1988
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• Dejgard et al. Lancet 1988.
• Strack et al. Diabetes Care 1992.

My Recommendations

1. TCA’s (amitriptyline)- first line???
2. Elderly (frail) patients TCA vs. SNRIs
3. Tramadol (Ultram®)

40

4. Gabapentin (Neurontin®)
5. Other Anti-convulsants 
6. Anti-arrhythmics: Mexiletine (Mexitil®)-ECG

Surgical & Other
Interventions

Scheduled Opioids
HCP intervention

HCP intervention 

Summary
Pain Treatment Ladder

Self-medicationAcetaminophen
Non Prescription NSAIDs

HCP intervention

Postpone scheduled 
opioids

Reduce NSAID/Cox II 
rotations

Use NSAIDs more inter-
mittently in patients as risk!
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Chemical Classes of Opioids 
 
 

PHENANTHRENES       BENZOMORPHANS         PHENYLPIPERIDINES   DIPHENYLHEPTANES 
 

 
   
 
MORPHINE  PENTAZOCINE   MEPERIDINE         METHADONE 
 
   morphine  pentazocine       meperidine             methadone 
   codeine  diphenoxylate                    fentanyl             propoxyphene 
   hydrocodone*  loperamide       sufentanil  
   hydromorphone*                                            alfentanil 
   levorphanol*                                                            remifentanil 
   oxycodone* 
   oxymorphone* 
   buprenorphine* 
   nalbuphine 
   butorphanol* 
   naloxone* 
   heroin (diacetyl-morphine) 
 
    
   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 (FudinJ@gmail.com) 
 
 
References: 
 
Fudin J, Levasseur DJ, Passik SD, Kirsh KL, Coleman J.  Chronic pain management with opioids 
in patients with past or current substance abuse problems.  Journal of Pharmacy Practice.  2003, 
16;4:291-308 
 
Reisine T , Pasternak G. Opioid analgesics and antagonists. In Hardman JG, Limbird LE, Molinoff 
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Therapeutics. 9th ed.  New York, NY: McGraw-Hill Companies; 1996:521-555. 
 
Willette RE.  Analgesic Agents. In: Wilson and Grisvold’s Textbook of Organic Medicinal 
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Rx EXAMPLES > 

X-SENSATIVITY >  



 

D
FP

L-
74

5,
33

7
ro

fe
co

xi
b

N
S-

39
8

et
od

ol
ac

m
el

ox
ic

am
ni

m
es

ul
id

e
ce

le
co

xi
b

to
m

ox
ip

ro
l

di
cl

of
en

ac
su

lin
da

c
su

lp
hi

de
pi

ro
xi

ca
m

m
ec

lo
fe

na
m

at
e

di
flu

ni
sa

l
ni

flu
m

ic
ac

id
so

di
um

 sa
lic

yl
at

e
fe

no
pr

of
en

zo
m

ep
ira

c
in

do
m

et
ha

ci
n

to
lm

et
in

na
pr

ox
en

ib
up

ro
fe

n
am

py
ro

ne
ke

to
pr

of
en

as
pi

rin
flu

rb
ip

ro
fe

n
su

pr
of

en
ke

to
ro

la
c

0

20

40

60

80

100

%
 in

hi
bi

tio
n 

C
O

X
-1

 w
he

n
C

O
X

-2
 in

hi
bi

te
d 

by
 8

0%
Relationship between 80% (‘therapeutic’) inhibition of COX-
2 and inhibition of COX-1 in an in vitro human whole blood 

assay

Warner et al, PNAS 1999; 96:7563-7568



 Dose [mg] Amine 
Effects 

Sedation Anticholinergic 

3° Amine TCA     
Amitriptyline [Elavil] 25-300 NE > 5HT 3 3 
Clomipramine [Anafranil] 25-300 5HT  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 5HT 0.5 0 
Fluvoxamine [Luvox] 50-300 5HT 0.5 0 
Paroxetine [Paxil] 10-50 5HT 0.5 0.5 
Citalopram [Celexa] 10-60 5HT 0.5 0 
Sertraline [Zoloft] 50-200 5HT 0.5 0 
Escitalopram [Lexapro] 10-20 5HT 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) 
 
1.  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. 
     e.  Opiate addiction is always present with chronic narcotic use, and therefore opiates should 

only be used as a last resort, especially morphine. 
 
2.  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. 
 
3.  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 
 
4.  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 

 
5.  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 
 
6.  True or False? 
     NSAIDs and COX-2’s are superior analgesics for arthritic type-2 diabetics receiving ACEIs. 
 
 

 
 
 
 
 
 
 
 
 

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




