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O Acute pain
O Sub-acute pain

O Chronic pain
® for 6 months or more

B physical sensation and
negative psychologic impact on QOL

Pain conditions

encountered by family physicians

Acute pain conditions

Chronic pain conditions

Musculoskeletal injury
(eg, Sprain)
Headaches
(eg, TTH & Migraine)
Renal pain
Dysmenorrhea

Musculoskeletal injury
(eg, LBP)
Osteoarthritis
(eg, Knee pain)
Fibromyalgia
Rheumatoid arthritis
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Pain history
B Medical Hx ; co-morbidities
B Specific Pain Hx ; intensity, affect, quality, & location

O Physical examination
B General, Neurological, Musculoskeletal exam, efc
B Assessment of psychological factors

O Specific diagnostic tests
B QST, ‘Poor man’s sensory testing’, CT or MRI, efc
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Uni-dimensional pain scales

O Verbal Rating Scale (VRS)
O Numeric Rating Scale (NRS)
O Visual Analog Scale (VAS)

O Graphic Scale
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Clinical Guidelines
for the Treatment of Chronic Pain

® Use of a pain scale
; evaluation of the patient’s response to a therapy

® An assessment of QOL & ADL
; incorporation into the clinical evaluation

® |dentification of psychiatric co-morbidity
; use of anti-depressants for non-pain indications

=352 %= X =

Acetaminophen
(Paracetamol)
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Acetaminophen

Pros Cons

Gl safety ; up to 2 g/d
Synergism b/w AAP and NSAIDs
; synergistic analgesic effect
; superior to either alone
Safely in doses up to 4 g/d
; even by patients
with stable liver disease

Intrinsic hepatotoxin
; rarely at therapeutic doses
Hepatotoxicity
; with massive overdoses
(> 150 mg/kg over 8 hror less)
; with therapeutic doses
in susceptible patients
(eg, chronic alcoholics)

£30| o2 X2

tNSAIDs & Coxibs

tNSAIDs & Coxibs

COX-1 vs COX-2

100.0049 6-MNA
Moproxen & A".‘::ﬂ\iil"‘l)l\\:il
D COX'1 = 10.00 Ibuprofen @
B PGs & TXA, 3
B GI, Renal, & Vascular function 9 Meloics
g 1009 . Nimesulide
§ Ir in ® Celecoxib .
D Cox_z g Rofecoxib
| | PGS S 0.10
B Inflammation, Pain, & Fever .
Diclofenac
VCycIooxygen;serl ICso (,uM)V V
Risk factors Dose-dependent risks
for NSAID-associated Gl complications for AAP & tNSAIDs for UGI bleeding
Past complicoted ulcer Variable Daily dose (mg) OR (95% Cl)
AAP <2000 1.0 (0.5, 1.9)
Multiple NSAIDs {including ASA) 2,000 ~ 3,999 1.2 (0.8, 1.7)
_ 24,000 1.2(1.0,1.4)
High-doss NSAIDs
= Ibuprofen <1,200 1.1 (0.6, 2.0)
E Anticoagulant cotherapy 1,200 ~ 1,799 1.8(0.8,3.7)
% > 1,800 46(0.9,22.3)
== Pasa uncomplicated ubcar Diclofenac <75 2.2 (0.8,5.8)
75~ 149 3.2(1.9,5.5)
Age > 70 years =150 12.2 (5.6, 26.7)
y Piroxicam <10 9.0 (2.1, 39.2)
teroids 1~20 12.0 (6.5, 22.1)
221 79.0 (9.9, 931.8)

0DDS RATIO
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Enzyme specificity & Tissue selectivity

Drug Foal Trnax T Vy
(%) (h) (Ifkg)
Diclofenac Lumiracoxib Etoricoxib Celecoxib
oo . S ot
QL. G Gl ng S
“ . . {A&
3 i: ey cHy
Chloroguine [23] ~90 ~2 ~50 days =100
Mon-specific COX-1 plus COX-2 inhibitors [22]
Diclofenac =50 1-6 1-2h ~0.13
Ibuprofen =90 1-6 1-2h ~0.13
Maproxen =90 1-6 10-15h ~0.13
Piroxicam =80 1-3 1-2 days ~0.13
Specific COX-2 inhibitors [1, 21, 22]
Celecoxib 20-40 3-6 4-15h =1
Etoricoxib =90 0.5-1 20-30h =1
Lumiracoxib =90 1-2 2-4h 0.13

Practical implications in patients with Chronic Pain
Lowest doses & Long dosing intervals

O AAP; 1 g po bid

O Diclofenac; 75 mg po # 2~3
O Ibuprofen; 1,200 mg po # 2~3

[0 tNSAIDs + AAP
B Ex) Ibuprofen 600 mg & AAP 1g po bid

Comparison of effects of different Coxibs vs Placebo
on Myocardial Infarction

Implication of the relative degrees of selectivity

Cardiovascular Risk Gastrointestinal Risk

Events/person years s :
Allocated Allocated Rate ratio Myocard.:-z:llri?]’pal::tsi:r’\ ! T \ VIGOR T 5|Ii:(vjlcr:>gr;1plications
COX 2 inhibitor ~ No of trials COX 2 inhibitor  placebo COX 2 inhibitor: placeho
bocE
Myocardial infarction Discontinuation Discontinuation
Rofecoxib 37 54/6638 30/6415 CLA
Celecoxib 4 4408976 9/4953 Blood presurencrease
Etoricoxib 17 2/753 0/414
Lumiracoxib 12 51375 2/584
Valdecoxib 1 8748 1273 F& S
Subtotal 121 11318490 4212639 - & & & &
(0.6%/year) ~ (0.3%/year) ;305 0(36333‘0 259) I O ——

Heterogeneity between five drugs: x2=1.0, df=4, P=0.9 ’ Degree of Selectivity

Diclofenac sodium (25, 50, 75 mg) Celecoxib capsules

Prescribing information

Cardiovascular Risk

e NSAIDs may cause an increased risk of serious cardiovascular thrombotic
events, myocardial infarction, and stroke, which can be fatal. This risk may
increase with duration of use. Patients with cardiovascular disease or risk
factors for cardiovascular disease may be at greater risk. (See WARNINGS.)

e Voltaren® (diclofenac sodium enteric-coated tablets) is contraindicated for
the treatment of perioperative pain in the setting of coronary artery bypass
graft (CABG) surgery (see WARNINGS).

Gastrointestinal Risk

e NSAIDs cause an increased risk of serious gastrointestinal adverse events
including inflammation, bleeding, ulceration, and perforation of the stomach
or intestines, which can be fatal. These events can occur at any time during
use and without warning symptoms. Elderly patients are at greater risk for
serious gastrointestinal events (See WARNINGS).

Prescribing information

Cardiovascular Risk
e CELEBREX may cause an i d risk of serious cardi thrombotic events,
myocardial infarction, and stroke, which can be fatal. All NSAIDs may have a similar risk.
This risk may increase with duration of use. Patients with cardiovascular disease or risk
factors for cardiovascular disease may be at greater risk. (See WARNINGS and
CLINICAL TRIALS).

1

o CELEBREX is contraindicated for the treatment of peri-operative pain in the setting of
coronary artery bypass graft (CABG) surgery (see WARNINGS ).

Gastrointestinal Risk

o NSAIDs, including CELEBREX;, cause an i d risk of serious i inal adverse
events including infl ion, bleeding, ul and perforation of the stomach or
intestines, which can be fatal. These events can occur at any time during use and without
warning symptoms. Elderly patients are at greater risk for serious gastrointestinal events
(See WARNINGS).
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Stepped care for Musculoskeletal symptoms
with known CV disease or RFs for IHD

« Acetaminophen, ASA, tramadol,
narcotic analgesics (short term)

« Nonacetylated salicylates

- Non COX-2 selective NSAIDs

+ NSAIDs with some
COX-2 activity

Select patients
at low risk of
thrombotic events
* Regular monitoring for
sustained hypertension
(or worsening of prior blood
pressure control), edema,
worsening renal function, or
gastrointestinal bleeding

Prescribe lowest dose
required to control symptoms

« If these occur, consider
reduction of the dose or

Add ASA 81 mg and PPl to
patients at increased risk of
thrombotic events *

discontinuation of the offending
drug, a different drug, or
alternative therapeutic
modalities, as dictated by clinical

* Addion of ASA may not be sufficient 5
circumstances

i
protection against thrombaic events

Therapeutic use of Coxibs

0 Acute pain states
B dental surgery
B orthopedic surgery
B primary dysmenorrhea

[0 Patients with OA or RA
B at low risk of thrombotic events

tNSAIDs & Coxibs

Pros Cons

Serious Gl Cx
; ulcers, bleeding, & perforation

Rare hepatotoxicity
; 1~10/100,000

; exceptio_n . Renal effects
- ASA, Diclofenac, Sulindac - edema, fluid retention, etc
’ Ipuprofgn ) » Cardiovascular effects
- in patients with hepatitis C ‘BP 1
Coxibs ;risk of MI 1 - the possible
; fewer GI Cx

exception of Naproxen

=352 %= X =

Anti-depressants

Common neuropathic pain syndromes

Peripheral neuropathic pain Central neuropathic pain

Complex regional pain syndrome
HIV sensory neuropathy
Infection

Metabolic disorders
Alcohol & other toxins
Diabetic neuropathy
Nutrional deficiencies

Nerve compression or entrapment
Postherpetic neuralgia
Trigeminal neuralgia

Multiple sclerosis
Myelopathies
Parkinson’s disease
Post-stroke pain

Common side effects of TCAs

Medication ~ Sedation Hyp oter-15|on-, Cardiac  Seizure W.t
Anticholinergic gain
Amitriptyline +++ +++ +++ ++ ++
Clomipramine  ++ +++ +++ it +
Desipramine -+ + ++ + +
Nortriptyline + + ++ + +
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Anti-depressants

Pros Cons

Non-neuropathic pain relief Anti-cholinergic effects of TCAs
effects ; dry mouth, constipation, blurred
; fibromyalgia, headache, LBP vision, cognitive changes, and
Anxiolytic effects sexual dysfunction
: with appetite stimulation, wt ; orthostatic hypotension
gain, sedation, or urinary & cardiovascular side effects
retention Caution of TCAs
: TCAs & SNRIs ; the elderly, patients with BPH,
- patients with depression, glaucoma, cardiac disease, etc

anxiety, or insomnia Serotonergic AEs of SNRIs
; ANV, withdrawal symptoms

£30| o2 X2

Anti-epileptics

Used in chronic pain syndromes

O Carbamazepine
H 200 mg/d ; 200 mg/wk 1; up to 1,200 mg/d
B Trigeminal neuralgia; drug of choice
B Severe adverse effects

O Agranulocytosis, aplastic anemia,
Steven-Johnson syndrome, hepatotoxicity

Used in chronic pain syndromes

Gabapentin Pregabalin

150 mg po hs (DPN)
300 mg bid (PHN)
450 mg/d (Fibromyalgia)

100 ~ 300 mg po hs
;1 by 100 mg every 3 d
; up to 600 ~ 1,200 mg tid

Dizziness, somnolence, Dizziness, somnolence,
peripheral edema, ataxia, peripheral edema, wt gain,
infection vertigo

Opioids

Maxims for Using Analgesics

‘by Mouth’
Use the simplest route where possible

‘by the Ladder’
Move on to stronger analgesics if pain not controlled
There is no upper limit to opioid dosage

‘by the Clock’
Don’t use prn orders

Prevent pain rather than treat pain !
No single drug is the perfect analgesic !
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Efficacy of opioids for chronic pain
O Initial relief for chronic pain conditions
O High discontinuation rate d/t side effects
O (?) As a treatment of chronic non-cancer pain
B potential for tolerance & opioid-induced hyperalgesia

B concerns about misuse/aubse & opioid dependence

O Long-term pain control with functional improvement
B weak evidence for morphine & trans-dermal fentanyl

Side effects of opioid usage

Most Less
Common
common common
Constipation Sedation Delayed gastric emptying
Nausea Dizziness Hyperalgesia
Vomiting Immunologic dysfunction
Physical dependence Hormonal dysfunction
Tolerance Muscle rigidity
Respiratory depression Myoclonus

Codeine

H half potency of morphine
B half-life; 2.5~ 3 hr
B ‘metabolized by CYP2D6’
O Inhibitors; bupropion, celecoxib, cimetidine

O Inducers; dexamethasone, rifampin

B ‘paradoxically more emetic at low dose’

Drug Interaction of CYP2C/2D

Isoenzymes  Drugs metabolized Drugs: examples
£ CYP2D6 :  tricyclic artidepressants | amitriptyline, clomipramine, desif |
-------- antipsychotics + SSRI haloperidol, fluoxetine, paroxetine
B-blocker metoprolol, timolol, porpanolol
antiarrythmc drugs mexiletine, flecainide, ajmaline, propafenone
5-HTg-antagonists ondansetron, tropisetron
antiemetics metoclopramide
analgesics codeine, tramadol, oxycodone, dextrometorphan|
REATN . amphetamine ecsfasy
i CYP2C9:  warfarin
e * phenytoin
nonsteroidal antinflammatory drugs | ibuprofen, diclofenac, naproxen, meloxicam, celecoxid]
oral antidiabetcs tolbutamide, glipizide

angiotensin Il blockers losartan, irbesartan
CYP2C19  proton pump inhibitors omeprazole, pantoprazole
antiepileptics diazepam, phenytoin

Tramadol
B 4-phenyl-piperidine analogue of codeine
B equal potency of codeine
B 50 mg tid, 100 mg bid, 150 / 200 mg qd
B most common side effects; HA & Nausea

B safe, well-tolerated, & suitable alternatives

Comparative receptor affinities for opioids
showing unique properties of Tramadol

p-opioid NA 5-HT
Rep (uM)  Rcp (M) Rep (uM)
Morphine 0.3 Inactive Inactive
Oxycodone 9 Inactive Inactive
Hydrocodone 10 Inactive Inactive
Codeine 200 Inactive Inactive
Dextromethorphan 1,300 20 200
Tramadol 2,100 1,000 800
Imipramine 3,700 20 7
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AAP plus Tramadol

Complementary pharmacokinetics

AAP plus Tramadol

Synergy in various dose ratios

® Cardiovascular risk

4.
8 ]
E 31 5
8 a 41 ) i
a o Line of additivity
g. 2 E a
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B E =
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o 1
0 . . B — oo
0 2 4 L 8 10 36 72 108 1aa 180
Time (h) Paracetamol (mg/kg, p.o-)
B Ultracet : AAP 325 mg + Tramadol 37.5 mg
O 1 tab po bid — tid
O U-cet 1 tab & AAP-ER 650 mg po bid "
_ 23 da
B Ultracet-semi : AAP 162.5 mg + Tramadol 18.75 mg
O 1tabpog8hr—q6hr
O U-semi 1 tab & AAP 500 mg po q 6~8 hr
B Ultracet-ER : AAP-ER 650 mg + Tramadol 75 mg
O 1 tab po qd — bid (Max. 2 tab po bid)
O U-ER 1 tab & U-cet 1 tab po bid
U-ER 1 tab & AAP 325 or 500 mg po bid
e OlXslm S }=9Ql okE MEH e Enzyme specificity & Tissue selectivity
o X2 g 71 7+ ® 0j : ibuprofen, diclofenac
e Acetaminophen o Neuropathic pain
® Synergistic with NSAIDs & Tramadol ® ZEH3$I TCAs &/or Anti-epileptics AMEH
o COX-1 selective o TCAs & Anti-epileptics
® Gastrointestinal risk o 2P SUYSE St Wit
e COX-2 selective e Opioids

® by mouth, by the ladder, by the clock !
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® DMOADs
O Diacerhein
O Avocado soya
O Glucosamine sulfate or chondroitin sulfate

B AAP 1 g po bidZ A|Zt
B Tramadol =719} =2F 17
B X822k tNSAIDs =7} 13
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