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IASP & % % 5 F £ § (1994)

® Pain 1s “an unpleasant sensory and emotional
experience associated with actual or potential
tissue damage, or described in terms of such
damage”
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Peripheral nociceptors
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= % 4 4] (Mechanism) & 4
Nociceptive
Inflammatory (7 %)
Neuropathic (#! 5.7 %)
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b Inflammatory pain ‘

(6’5’3\ Mast cell
F K S ve @8’90
~a %\o 8
. "‘Aoo Neutrophil
o Macrophage granulocyte
TN
o
O
v/
/ o o
o O
0 0 3
Histamine H*
o Serotonin Nerve growth factor
Bradykinin TNFa
Prostaglandins  Endothelins
ATP Interleukins

B X p

Pain treatment options:
Cox2 inhibitors

Opioids
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C Neuropathic pain ‘

/ Carpal tunnel
syndrome

ﬂ‘ﬁ;}f )

B g i ¥

Spinal cord

'injury

ey & Fo

Thalamic stroke

Pain treatment options:
Tricyclic antidepressants
Anticonvulsants

Na* channel blockers
NMDA receptor antagonists
Opioids

Debbie I"";l!."'fl“
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£-3 Oploid receptor
=71 Giutamate receptor
B3 NE/S-HT recoptor
=) GABA receptor
=3 a-adrenccaptor
£33 TRPVY receptor
£ AMPAKA receptor
O Sodum charnel

O Caloum channel
(ayd subunit)
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Numeric pain intensity scale

Choose a number between o 10 that best describes your pain
lI 1 1 | | ] | | 2 | I
I | il 1 T ] 1 T 1 1 I
0 1 2 3 4 5 G T g 9 10
English: Mo Pain Mild Moderate Severs Very Severe Excruciating
Spanish: Sin dolor Leve Moderado SEVErD Muy Severo Intolerable
Tagalog: Walang Sakit  Bahagya Masakit Mgunit Matindi Sobra ang Tindi  Matinding
Matitiis Matindi
1 " b & b a b L a a
Chinese: 1 & T4, e W Bl FEFEE EEEE
Russian: Her Cnabas VYwepennmas CHIbHan Ouenr  Mvyvuyureannas
Boau CHIBHAR
QO €O [l o0 (E) A
e et Lo I [P & :.
\'q.‘_‘_,..l" S e ] — o r_'\

Visual analog scale (VAS)
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WHO Analgesia Ladder

Opioid for moderate
to severe paine.
Morphine, Dilaudid,
Fentanyl Methadone

Opioid for mild to

moderate painie.

Codeine, Morphine

Non-opioid or
adjuvant
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LEADING ARTICLE Drugs 2007; 67 (15): 2121-2133
0012-6667/07/0015-2121/549.95/0

Recent Advances in the
Pharmacological Management of Pain

Josée Guindon,' Jean-Sébastien Walczak! and Pierre Beaulieu'?

1 Department of Pharmacology, Faculty of Medicine, Université de Montréal, Montréal,
Québec, Canada

2 Department of Anesthesiology, Faculty of Medicine, Université de Montréal, Montréal,
Québec, Canada
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Table I. Drugs commonly used in the treatment of pain: classical
analgesics and new adjuvants

Opioids: alfentanil, buprenorphine, butorphanol, fentanyl,
hydromorphone, pethidine (meperidine), methadone, morphine,
nalbuphine, oxycodone, remifentanil, sufentanil, tramadol

NSAIDs: diclofenac, ibuprofen, ketoprofen, ketorolac, naproxen
Coxibs?: celecoxib, etoricoxib, lumiracoxib, parecoxib
Antidepressants: bupropion, duloxetine, imipramine, venlafaxine

Antiepileptic drugs: gabapentin, lamotrigine, pregabalin

Cannabinoids: ajulemic acid, cannabis, A9-tetrahydrocannabinol/
cannabidiol, dronabinol, nabilone

Local anaesthetics: bupivacaine, levobupivacaine, lidocaine 5%,
ropivacaine

Others: clonidine, ketamine, nefopam, neostigmine, paracetamol
(acetaminophen)

a Selective cyclo-oxygenase type 2 inhibitors.
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Table Il. Multiple factors influencing drug treatment of pain

Cultural belief

Personal experience

Medical history

Pain intensity

Reduced work status

Interference with meaningful activity
Other diseases interacting
Drug-drug interactions

Toxicity

Cost

Patient acceptance and compliance

=+ SF ~

A A A B G S A W L

Patient expectations and beliefs about the cause of pain %75
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PAIN
Intravenous < Inflammatory, neuropathic, *(  Oral transmucosal
— postoperative, cancer ...
PCA (opioids) Fentanyl citrate
Paracetamol
Parecoxib
Nefopam y
Tramadol Oral Sublingual spray
Remifentanil 5
Pethidine Celoconts Oxycodone
Ketamine Etoricoxib hydrochloride
Lumiracoxib A9-THC/CBD
Paracetamol
Trarnadol Subcutaneous
Transdermal with Methadqne
iontophoresis Venlafaxine Ketamine Intranasal spray
Imipramine
Fentanyl Duloxetine Fentany[
hydrochloride Bupropion AIfentanlll
Gabapentin Topical Sthentan]
Pregabalin ——————— Fethidine.
= o : Lamotrigine K.etamllne 1%/amitriptyline 2% Diamorphine
ransderma Others ... Lidocaine 5—10% Butorphanal
Fentanyl
Buprenorphine
Lidocaine 5% -
Pulmonary Microspheres
Morphine Diclofenac
Fentany| Rofecoxib
Nalbuphine

Fig. 1. Overview of recent developments in routes of administration and associated drugs used to treat pain. PCA = patient-controlled
analgesia; A9-THC/CBD = A%-tetrahydrocannabinol/cannabidiol.
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Figure 2 : Biosynthesis of eicosanoids

Stimulus
[
e R
Phospholipase A, |::> ﬂ El,?-)
(2 = 4 )

Arachidonic Acid

Lipoxygenase

12-HETE , 15 HETE , LTA,

Pt |

Lray, (L, L, L=, PGD,

PGE,

PGF2,

PG,
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Figure 3: The Current COX concept

w Cytokines -1, TMF

Srowth factors

N Y

Arachidenic Acid -

Constitutive Induced Cytokines 1L-4
Inhibkition Inhibkition
undesirable desirable
Homeostatic functions Inflammation

Gastrointestinal tract
Renal tract
Platelet Function
Macrophage differentiation
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= Aspirin (Acetylsalicylic acid, ASA)
- Nonselective & irreversible inhibitor of COX (adverse effects)
(Frfl % F 1 pF)
- Analgesic and anti-inflammatory (1 55 ~ i 2L iF %)
- Benefits in addition to analgesia (anti-pyretic, anti-platelet)

(fF# ~ Frafla | st )
- Analgesic ceiling
- Reye’s syndrome

M #H# L HETFESE R Buddhist Da Lin Tzu Chi General Hospital



Usual dose Effect
80~160 mg Anti-platelet
325~1000 mg Analgesic, antipyretic

325 mg~6 grams

Anti-inflammatory, tinnitus

6~10 grams Respiratory alkalosis
10~20 grams Fever, dehydration, acidosis
> 20 grams Shock, coma
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= Acetaminomphen (Panadol®, Tylenol® or Scanol®)

- Analgesic but not anti-inflammatory
- Low effect on peripheral COX

- Few drug-drug interactions

- Analgesic ceiling

- Liver toxicity ("% & |4)
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& R o7k EH - NSAIDs

. 2LATEMPUE L ¥ (NSAIDS)
= Non-COX-II selective :

Indomethacin (Inteban®)

Diclofenac (Cataflam® or Voltaren®)

Ketorolac (Keto?)

Ibuprofen, Naproxen, Piroxicam, Sulindac, Others

R MR TR FR s 2SR A

NSAIDs & > morphine i # & £2 5] iT %
(1) provide a documented 30-50% morphine-sparing effect
(2) improve analgesia when co-administered with morphine PCA
(3) decrease PONV by 30% and sedation by 29%
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& R o7k EH - NSAIDs

« G EMBPUE X #H (NSAIDS)
= COX-II selective :
Etodolac (Lonine®)
Meloxicam (Mobic?)
Celecoxib (Celebrex?®)
Nimesulid (Nimed®)
Rofecoxib (Vioxx?) : cardiovascular effects (leading to Ml or stroke)
Valdecoxib (Bextra®) : serious cutaneous adverse reactions
Reserved for those
(1) who do not respond to traditional NSAIDs (1# st 2 %= s % 7 i)
(2) who have an increased risk of GI complications (% 5 i s < )
(3) with low CV risk (= 5 ¢ B "% 1)

e -.-
w #H# L HETFESE R Buddhist Da Lin Tzu Chi General Hospital



& A ok ¥ - NSAIDs

= 7 Rl

PR dm (COX-IlE#Hr* méd)
G 7 Re K il A7) (e 1278 B R 1)
TR TR (R R E )

= Topical NSAIDs (Diclofenac : Voren Gel®)

e E g BT R

M #H# L HETFESE R Buddhist Da Lin Tzu Chi General Hospital



R R ok ¥ - NSAIDs

RFER R R Eg [mdp 717 ¢ 497 ] (2008-01-11)

A F B o F R R G ~ 7 7 Ketorolac
w AL ER Y N R E o WA ) LR E
E0HE GRPE) o 30 H S e BT R E
AR TR Y oo

AR R N

A R BEFURE RS Ao > BN B LR R
Boo L ERLRES PTFIR Y S ES L B
Eh) 0 HP w b o Bruip v E L RE € BT
FHIPATHEZ > o 2 LEAANIPFEF ERKG
SN EG A ERREE 2 o

B FRMEEEFL @A  ELHY S
SRR TR P AN e R [N
E]IJ BN

BORLR AR G R RS A v RE
BOBREBARBL TR ARE AL R
DREES B LR R Pl 0 AR T .
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R A ief ¥4 - Opioids

= 75 2 E kg 2 (Opioids, opiates, narcotics)

= Morphine, Meperidine (Demerol, Pethidine), Fentanyl,
Codeine, etc.

= Morphine 10 mg or 20 mg /1 mL (IV or IM)
Morphine 10 mg (oral) © PR:E »< 3|
MS contin (MST) 30 or 60 mg (oral) © PR & <3|
Morphine solution

= Demerol 50mg /1 mL (injection)
Demerol 50 mg (oral)

M A EFEE S E K Buddhist Da Lin Tzu Chi General Hospital



R A ief ¥4 - Opioids

= SRR R ER L2 R T

ek e e+ (respiratory depression)
v%’ piE- (excessive sedation)

iy #& (constipation)

2 % 4. 7% (pruritus)

Fife i ¥ (urinary retention)

g o PR L (nausea and vomiting)
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Y405 § 283 kR TP (pulse oximeter)
AR IR B HFRRE

Morphine 6-glucuronide (M-6-G) 7 3 & |+
Normeperidine — ¥ st Seizure attack
Meperidine — tachycardia
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Fentanyl — Durogesic® patch : * =t B 474 74 2 % & & 4

25 yg/r

fentanyl 2,5 mg pro system. transderm.

 5(25ug/h) sistemas

Durogesic patches 25ug/h
w38 JE, B fz Bk B )

A )
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PCNA (nasal) NS BRI

IE—IE BRI - ILEETTE

=
®
Butaro Nasal Spray
< ~ m 0.l m
ER MR S S

Butorphanol

{5 A3 &8

LEFRURIR
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L 4 “"b),
B ek 2P - Tramadol
= TR AT R (R TR R AT AL F B B NS 269)

= Muaction SR® 100 mg

= Ultracet® (37.5 mg Tramadol + 325 mg Acetaminophen)
““«‘1%‘“"‘ ORI . Bl

= v EERA (SR SRR A (M SRR R)

m %J Bl :5E§ N p‘ﬂé,\, N p‘gﬁi

w A EFEE S E K Buddhist Da Lin Tzu Chi General Hospital



B e B - Antidepressants

= TCAs (= Hiid ¥ #)
Amitriptyline (Tryptanol®)
Imipramine (Tofranil®)
Clomipramine (Anafranil®)
= Jri] norepinephrine & serotonin £ BT, ¥ 3 F8 4 [EETHN B i€ 3
= B
Sedation (vg piE-)
Confusion (&, 3 #4)
Blurred vision (AR 4 $i-49)
Postural hypotension (£ it f+ 1< n /&)
Arrhythmias («w &% &)
Suicidal tendency (p #< )
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B e B - Antidepressants

= Venlafaxine (Effexor ®) for polyneuropathy
Serotonine / norepinephrine uptake inhibitor
= Douloxetine (Cymbalta®) for painful diabetic neuropathy
SNRI / SSRI (selective norepinephrine / serotonine reuptake inhibitor)
= Bupropion (Wellbutrin® or Zyban®) for peripheral neuropathic pain
Norepinephrine /dopamine reuptake inhibitor

w A EFEE S E K Buddhist Da Lin Tzu Chi General Hospital



B e B - Anticonvulsants

= AEDs (antiepileptic drugs) +v& § % 4~ (Fe%rép 43 i 1)
Carbamazepine (Tegretol®), Phenytoin (Dilantin®)
Painful diabetic neuropathy / Trigeminal neuralgia (= = #! 5% )
Steven-Johnson syndrome, bone marrow supression

= Gabapentin (Neurontin®), Pregabalin (Lyrica®) (re %747 &t i@ if)

Painful diabetic neuropathy / Postherpetic neuralgia (7 ;% 7& 7 {6 4¢ 557/
S
m PR

= i

Sedation (vg P
Dizziness (¢ &)
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Table lll. Clinical pharmacology of drugs commonly used in the treatment of pain

Drug class®

Indications

Route of administration

Adverse effects

Contraindications

Opioids

Coxibs®

Antidepressants

Antiepileptic drugs

Cannabinoids

Local anaesthetics

NSAIDs (traditional)

Treatment of pain such as
acute, postoperative,
neuropathic, inflammatory,
cancer

Prescribed as analgesics
and anti-inflammatory
agents

Relief of osteoarthritis,
rheumatoid arthritis, acute
and postoperative pain

Neuropathic pain

Painful diabetic
neuropathy, post-herpetic
neuralgia and trigeminal
neuralgia

Chronic pain

Blocking evoked pain

Oral, intravenous,
transdermal (patch),
sublingual spray,
intranasal spray, oral
transmucosal, pulmonary,
microspheres

Oral, intravenous,
intramuscular, topical

Oral, intravenous

Oral

Oral

Oral, sublingual spray,
inhalation

Local/regional,
transdermal (patch),
intravenous, neuroaxial
(spinal, epidural)

Respiratory depression,
sedation, nausea and
vomiting, constipation,
cognitive dysfunction,
pruritus, tolerance/
dependence, euphoria

Gastrointestinal
disturbances, renal,
skin reactions

Cardiac (myocardial
infarction and stroke),
gastrointestinal problems
with long-term use, renal
(acute renal failure)

Sedation, constipation,
dry mouth, orthostatic
hypotension and weight
gain using tricyclic
antidepressants; ataxia,
nausea and anorexia
using newer
antidepressants

Sedation, ataxia, oedema,
weight gain, diplopia

Euphoria, memory
impairment, tachycardia,
tolerance

Skin erythema, rash,
convulsions, coma,
cardiorespiratory
depression with
increasing doses

Screen patients for alcohol/
substance abuse;
coadminister pre-emptive
stool softeners and
antiemetics

Patients with
gastrointestinal and renal
complications

Patients with
cardiovascular and
cerebrovascular disease;
care in patients with
hypertension,
hyperlipidaemia, diabetes
mellitus, arterial disease or
smoking

Patients with glaucoma
and/or taking monoamine
oxidase inhibitors;
duloxetine has been
approved by US FDA for
use in diabetic neuropathy.

Patients with renal
dysfunction need a dose
adjustment

Patients with hypertension
and ischaemic heart
disease

Those associated with
loco-regional anaesthesia:
non-consenting patient,
local infection, coagulation
disorders, inadequate
monitoring

a See table | for lists of drugs within each class that are commonly used.
b  Selective cyclo-oxygenase type 2 inhibitors.
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Trigger point injection Epidural injection

Ay A

(Lidocaine, Ropivacaine)
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Spinal cord

Vertebral body

Intervertebral

sy

=
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Spinal
canal

Stenosis
(narrowing)

B R

(Spinal stenosis)
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A 3 5z ¢k i3 %t (Epidural)

Catheter

Epidural

(Epidural
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A % ek & (Epidural)

(Epidural needle 18G)

%Y WoRLY 3.8

(Lidocaine, Ropivacaine)

2:‘?_ rf,] ﬁ?- (Shincort)

|
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Spinal Cord (% %%)

/}tﬂ-ﬁn-ﬁ#’ lfiﬁ%#
| _
w A EFEE S E K Buddhist Da Lin Tzu Chi General Hospital



#¢ & FE %1 (Nerve block)
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Reye’s syndrome

" Stage |
—  Persistent, heavy vomiting that is not relieved by eating
—  Generalized lethargy
—  General mental symptoms, e.g. confusion
—  Nightmares
. Stage 11
—  Stupor caused by minor brain inflammation
—  Hyperventilation
—  Fatty liver (found by biopsy)
—  Hyperactive reflexes
. Stage 111
—  Continuation of Stage | and Il symptoms
—  Possible coma
—  Possible cerebral edema
— Rarely, respiratory arrest
. Stage IV
—  Deepening coma
—  Large pupils with minimal response to light
—  Minimal but still present hepatic dysfunction
. Stage V
—  Very rapid onset following stage 1V
—  Deep coma
—  Seizures
—  Respiratory failure
—  Flaccidity
—  Extremely high blood ammonia (above 300mg per 100mL of blood)
—  Death
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http://en.wikipedia.org/w/index.php?title=Flaccidity&action=edit

