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L& o (IASP)

Rheumatoid Arthritis

; ) 2002 WebMD, Inc. All rights resarved.
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Marks and Sachar (1973) 713% (P #)

Donovan et al. (1987) 719%

Abbott et al. (1992) 50%-67%

Cleeland et al. (1994) 67% (F* 2 & * )
Costantini M (2000) 43%-56%

Trentin et al. (2001) 44%

Italian Towards a Pain-free Hospital 46%-91%

Project (Dolore IT, 2001)
AGS Panel on Persistent Pain in Older ~ 45%-80% (% % » «~ ~ 122 3)

Persons (2002)
Apfelbaum et al. (2003) 80% (7 #L)
Maier et al. (2010) 87.6% (*+ #1), 83.3% (2£¢F £
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The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Early Palliative Care for Patients with
Metastatic Non-Small-Cell Lung Cancer

Jennifer S. Temel, M.D., Joseph A. Greer, Ph.D., Alona Muzikansky, M.A.,
Emily R. Gallagher, R.N., Sonal Admane, M.B., B.S., M.P.H.,
Vicki A. Jackson, M.D., M.P.H., Constance M. Dahlin, A.P.N.,

Craig D. Blinderman, M.D., Juliet Jacobsen, M.D., William F. Pirl, M.D., M.P.H.,

J. Andrew Billings, M.D., and Thomas J. Lynch, M.D.

Early Oncologic P value
palliative care
care with
oncologic
care
P’t No. 77 74
Median 11.6m 8.9 m 0.02

survival
med 2010; 363:733-42.

A randomized study:
151 patients enrolled, newly diagnosed
metastatic NSCLC
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Patients Surviving (%)

Early palliative care

20+
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How severe is your pain today? Place a vertical mark on the
line below to indicate how bad you feel your pain is today

No pain | | Very severe pain

PAIN AS THE

| I I T I I I T I T 1
0 1 2 3 4 5 6 7 8 9 10

5TH V lTA I. S I G N No pain Moderate Worst
pain possible
pain

TRAINING MODULE FOR THE DOCTORS

No pain Mild Discomforting Distressing Horrible Excruciating
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» NeuPSIG recommendation 2015
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« NSAIDs & acetaminophen * 4R @4 3255

« Opioids L LR o TR
 Co-analgesics ¢ WIE
— Antidepressant . N A E’ 7T 5
— Anticonvulsant . :?9:?

— Local anesthetics

e 4$-4& 32 & > TENS
— NMDA antagonist it £

° 5««3‘
— Sympatholytics (IR =i S
— Muscle relaxant o B R m%
— Steroid « MR ALF

— Analgesic balm
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Non-steroidal anti-inflammatory
drugs (NSAIDs) & acetaminophen
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iT® e ! COX enzymes

Stimulus Phospholipids
Activation of PLC, PLD, PLA, —> Glycerol
Arachidonic acid
- Cyclooxygenase 20 b
/’ \\ reaction |¥ - — O o 02
/ 1 M — NADPH
PGG;
{ I
\\ Peroxidase v v
N reaction 12-HPETE 5-HPETE DEA
AN 2e'w| 2e'w| | Dehydrase
v v
PGH, 5,12-HETE v
Leukotriene A4 EET Dihydroxyacids
Isomerases/synthases
l l l 1 v lGST .,HydroiaselLipoxygmases
TXA, PGD, PGE, PGF, PGl, t}Cg LTB, Lipoxins
LT&
The three major pathways involved in arachidonic acid metabolism
Expert Reviews in Molecular Medicine © 2003 Cambridge University Press




COX selectivity of NSAIDs

T 1 . T T ]

Salicylic Acid Para P i Indol Hetercaryl Arylpropionic ‘ Anthranilic Enolic Alkanones Diarylheterocycles
Derivatives derivatives and Indene Acaetic Acids Acids Acids Acids (COX2 Selective
Acetic Acids (Fenamates) Inhibitors)
ASA Acetaminophen  Indomethacin Tolmetin Ibuprofen Mefenamic Acid gﬂm Nabumetone Rofecoxib
Sultasalazine Sulindac Diclofenac Naproxen Meclofenamic Acid e Celocoxib
enoxicam
Etodolac Ketorolac Fluriprofen Valdecoxib
Ustonrolm Pyrazolideinediones CHRCIND
Eenoprofen Etoricoxib
(Phenvibutazone, ey
Oxaprozin Qumbenthaliazane) Lumarico.
=
Dynastat = =
(Parecoxib) Tencam s| S 2
3 ﬁo‘\gfr gﬁ% (Tenoxicam) cl= 3
lyophilized inj 20 mg = = ~
= 2 RAMK R M 'S = S
- o
=2 g U E‘ 2§ = S S (=)
= s ‘ S 5 = > = E =
=2 > 1 S S 28858 b
€ 8 ESs88E S
— o« = (¥
R N- o =
> < o o
o o S S EE & Keto =
o <« © Ll 5 S a 8 =
S o -1 = B8 E 3T = 2 & (Ketorolac) =
L= = 3ale = < E g 33 S
S © 2 8ls s & ST inj 30 mg/1 ml X
—_— = ] - ¢ A4 .
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NSAIDs & acetaminophen
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» Celling effect
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Opiloids




Opiold categories

Rapid-onset opioids Short-acting opioids Long-acting opioids

Oral transmucosal fentanyl Codeine Fentanyl TD patch

citrate (OTFC)

Fentanyl buccal tablet Buprenorphine Buprenorphine patch (Butrans)

(Fentora)

Fentanyl buccal film Morphine hydrochloride or Morphine ER (MXL, MS

(Painkyl) sulfate Contin)

Sublingual fentanyl Oxymorphone Oxymorphone ER (Opana ER)

Intranasal fentanyl Oxycodone IR (OxyNorm) Oxycodone ER (OxyContin)
Tapentadol (Nucynta) Levorphanol (Levo-dromoran)

Hydromorphone (Hydrostat IR) Methadone

Hydrocodone (Vicodin) Hydromorphone ER (Jurnista) | ‘
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Opiolids and opioid receptors

* u-, K-, and o-opioid receptor

* No ceiling effect

e Codeine

 Tramadol

« Demerol

» Morphine

» Fentanyl, alfentanil, remifentanil '

I  Hydromorphone; Oxycodone



actions of opioids on
- peripheral tissue

Analgesic mechanism

Cortex

Ventral
caudal

thalamus Diencephalon

Possible
site of action

Midbrain ' k

Opioid
i MOR
I GABA
___________________________ A & :
Medulla (\ Inter-
o sas Pain inhibitory
|l‘lhlb!tl0n occurs neuron
at spinal cord
B _7
Spinal cord

Possible direct

Al-Hasani and Bruchas. 2011

Pres waptic
‘ ‘ Ofioid
K
w5
&
ca "
neurotransmitter i
release J S
Postsynaptic
¢® enhance ‘ Sh Opiad
© intibit
Opioids post-synaptic

receptors

pre-synaptic
receptors - =

—» Glutamate

——3 Poptides
substance P
CGRP
neurokinin A

C-fibre



&% (Cancer pain)

1 ‘ Breakthrough

pain

| Time B85 f] | !




B

HE®HFE (1)

Analgesic

Aspirin
Ketorolac (IM)

Codeine

Tramadol
Pethidine
Oxycodone
Morphine (oral)
Morphine (IV/IM)
Fentanyl

Hydromorphone

Strength (relative) Equivalent dose

1/360

1/5-2/5
(mean 1/3)

1/10
1/10
1/3
2

1

3

50-100 (chronic);

33 (acute)
5

(10 mg)
impractical

18-36 mg
(mean 30 mQ)

100 mg
100 mg
28 mg
5 mg
10 mg
3.33 mg

0.1-0.2 mg;
0.33 mg

2 mg

Bioavailability

100%

~ 90%
68-72%
50-60%
60-87%
=~ 25%
100%

33% (PO);
92% (TD)

20-26%

B:- EIEP
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300
=
> 200
€
e
= 100
2
0
PO IV/SQ Epidural Intrathecal Intraventricular
Route of administration

I




Adverse effect of opioids

» Nausea/sedation, respiratory depression,

constipation

» Sex hormone hypofunction

» Gl effects: decreased intestinal peristalsis,

constipation, sphincter of Oddi spasm

» Neuropsychiatric adverse effects

T




Fentanyl transdermal patch — not

bl £ .

‘ Fentadur
- e (f—'entadur (
entadu
Fentadur Feainy! 100.0m

Fentanyt

= 4
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Painkyl® (fentanyl buccal film)

B b Rt ATC
o opioid » ¥ ;; 2
18% Jl—!. \zE"\z Fﬁfj‘x p

Opioid tolerant:
* 60 mg oral morphine/day
« 25 ng transdermal fentanyl/hour
« 8 mg oral hydromorphone/day
« 30 mg oral oxycodone/day 0
- 25 mg oral oxymorphone/day, or an equianalgesic dose = &
of another opioid for one week or longer £
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Crisis of opioid therapy

» Prescription opioid misuse, dependence,
abuse, and addiction

» Pain under-treatment and over-treatment
» Mitigation strategy

» Screening tools to identify and monitor,
urine drug screening, etc.

» Alternative tx (non-opioid analgesics,
Interventional and neural modulation
therapies, non-pharmacologic tx, etc)

» Adhere to guidelines
> Change route of opioid administration e
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Co-analgesics

Antidepressants, Anticonvulsants,
Local anesthetics, Skeletal
muscle relaxants, NMDA receptor
antagonist, a2-adrenergic agonist
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Antidepressants

 Classifications:

— Monoamine oxidase inhibitors (MAOI)
— Tricyclic antidepressants (TCA)

— Selective serotonin anc
reuptake inhibitors (SN
— Selective serotonin reu
(SSRI)
 Mechanism:
— Pain modulation

norepinephrine
RI)
ptake inhibitors

— Improvement of sleep and mood

C—




Anticonvulsants

® Gabapentin and pregabalin

O First-line anticonvulsant agent recommended
for neuropathic pain treatment

O o2-0 subunit of voltage-dependent Ca?*
channel blocker

® Carbamazepine and oxcarbamazepine
O Na*-channel blocker
O Trigeminal neuralgia

® Divalproex: migraine prophylaxis

T—




NMDA receptor antagonist

Dextromethorphan (Regrow®, Medicon,
Robitussin): painful diabetic neuropathy

Ketamine: postoperative pain, multiple forms of
neuropathic pain

100000000000 00000000




Skeletal muscle relaxant

» Reduce muscle spasticity
» Baclofen: GABA; receptor agonist
» Diazepam: GABA, receptor agonist

» Chlorzoxazone: a centrally acting (spinal cord and subcortical
areas of the brain) muscle relaxant

Muscle Spindle

Ethanol CI- Barbiturate
binding site binding site

Extrafucal y-Efferent g9 Group &l
muscle fibers axons G afferent axons

Outside
N ILILL A VIELLLILLLLLL Neuronal
— = i Ad th -------- cell membrane

'D-----

binding site

Benzodiazepine
binding site

o AVh e - - A\ LR -
P e e T e e el »

intrafusal Nuclear Subscapsular Nudear  Capsule
muscle Cbers  chain fiber  space bag fiber  surrouncing Cr-
spindle




o2-adrenergic agonist
(Clonidine, dexmedetomidine)

- * Presynaptic and
postsynaptic a.2-AR
Jreineing * Mechanism

) Presynaptic
\ Facilitation Inhibition /

Ry, | - open e o
b Norepinephrine D lCa2+ COﬂdUCtance

Epinephrine

b O inhibition of cAMP

/
/
/

Postsynaptic D l Sym path etl C P

outflow




Steroids

« Anti-inflammatory effects: inhibits PLA,

« Diminished spontaneous ectopic neural activity

* Decrease perineural edema

e Cell membrane stabilizati

e Restoration of balance of|.

« ¥ Inhibition of glycinerg

B
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The three major pathways involved in arachidonic acid metabolism
Expert Reviews in Molecular Medicine©2003 Cambridge University Press

(\ Az 7 N—> Glycerol
-~ -
—————— v
Arachidonic acid
mmmmmmmmm 20 b
| rrrrrr 2 — O O
cox l l' 512,15 e AU
L Peroxidase Y, _ Cytochrome
reaction| = 12-HPETE S-HPETE  DEA ) p‘m i
- | 2¢+| | Dehydrase
12-HETE
v
eeeeeeeeeee ydroxyac
somerases/synthases
FT 107 e s
, PG, LITC,  LTBy  Lipoxins
LTD4
LTE,




| ocal anesthetics
Ester R—NH—<::3>— -—g—o—cﬁﬂ—mﬁ— p R

—N+H=—N"llH

CH®

O AN N
T 2 R2
Amide —NH—C—CH — Tertiary Quaternary
I!'i amine amine
R
Hydrophobic end Linkage and intermediate change Hydrophilic end

« 2 classes: amino-esters and amino-amides
 Aminoester LA: plasma pseudocholinesterase
 Aminoamide LA: liver CYP450 enzymes
« Target: voltage-gated Na*-channels

-




Analgesic balm

Ingredients

Menthol: activates k-opioid receptors, inhibits
voltage-gated Na* channel

« Capsaicin: initially activates but later desensitizes
TRPV1 ligand-gated channels




Osteoporosis and
metastatic bone pain

Pharmacologic tx
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Prevalence and pharmacotherapy

»~2/3 patients with bone metastasis
» < 1/3 osteoporotic fracture patients

» Pharmacologic therapy: WHO 3-ladder
analgesics + bone-modifying agents +/-
corticosteroids

» Bone-modifying agents: bisphosphonates,
denosumab, etc.

108/05/05
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Osteoporosis Tx /

RANK
]
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<. . “‘~
| N
\
\

Pre-osteoclasts \
RANKL
V34

s
@

Osteoporosis

\

i1 . »r » e L

A, Osteoclasts Bene matrix ‘> ¢
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Alendronate (Fosamax)
Risedronate (Actonel)
Etidronate (Didronel)
Ibandronate (BONIVA)

Antiresorptive drugs Evista (Raloxifene)
Selective estrogen receptor modulators(SERMS) o< Tamorifen (Novadey
\\_Hormonal replacement therapy(HRT)
Tibolone
Calcitonin
Bone forming drugs <)WPamthyrold hormongch @
ranelate

Drugs with complex mechanism of action Vitamin D

————
Denosumab




A B bR
(Patient-controlled
analgesia; PCA)
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https://www.babycentre.co.uk/a549842/morning-sickness-nausea-and-vomiting-in-pregnancy
https://www.babycentre.co.uk/a549842/morning-sickness-nausea-and-vomiting-in-pregnancy
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Surgical correction




Ao R AR

Interventional pain therapy
Neuromodulation, neuroablatlon
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Muscle Trigger Point




Nerve root block

Transforaminal
D, epidural

Sympathetic
ganglion block

Interlaminar
approach

Caudal
approach
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v Repetitive transcranial
e, Maghetic stimulation

Deep brain
stimulation

R
(Neuromodulation)

Spinal cord stimulation

Hosomi et al., Nat Rev Neurol 2015; 11:290-9.

b‘..

electrodes
inside lead




kHF% 2 (Radiofrequency)

A & 2% ¥ (Neuromodulation) : Pulsed RF

A ;_E;f% (neuroablation) : RF ablation




A ek (neuroablation

PB- Parabrachial Nucleus
PAG- Periaquductal Gray
AMYG- Amygdala

HYP- Hypothalamus

PO- Posterior Complex e
MDvc- Medial Dorsal Nucleus: ventral caudal part
VPL- Ventroposterior Lateral Nucleus

PFC- Prefrontal Cortex

ACC- Anterior Cingulate Cortex
PCC- Posterior Cingulate Cortex
PPC- Posterior Parietal Cortex
SMA- Supplemental Motor Area

©Michael Moskowitz, MD 2004










Recommendations or
guidelines for pain
management
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The Journal of Pain, Vol 17, No 2 (February), 2016: pp 131-157
Available online at www.jpain.org and www.sciencedirect.com

RESEARCH

EDUCATION

Amerlcan

TREATMENT & N
ADVOCACY ELSEVIER

Guidelines on the Management of Postoperative Pain

Management of Postoperative Pain: A Clinical Practice Guideline
From the American Pain Society, the American Society of Regional
Anesthesia and Pain Medicine, and the American Society of
Anesthesiologists’ Committee on Regional Anesthesia, Executive
Committee, and Administrative Council
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The Journal of Pain, Vol 17, No 2 (February), 2016: pp 131-157
Available online at www.jpain.org and www.sciencedirect.com

RESEARCH

Amerlcan

EDUCATION

TREATMENT & N
ADVOCACY ELSEVIER

Guidelines on the Management of Postoperative Pain

Management of Postoperative Pain: A Clinical Practice Guideline
From the American Pain Society, the American Society of Regional
Anesthesia and Pain Medicine, and the American Society of
Anesthesiologists’ Committee on Regional Anesthesia, Executive
Committee, and Administrative Council
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System-based holistic,

| polypharmacy, multimodal, and
h multidisciplinary approach
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Preadmission Preoperative Intraoperativ Postoperative

£ >Regional analgesia
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Preadmission nutritional
support

surgery Cessation of smoking
Control alcohol intake
Anesthesia Medical optimization

Nursing Preoperative information
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NeuPSIG recommendations
2015
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NeuPSIG recommendation 2015

» First line recommendation: TCAs, SNRIs,
pregabalin, gabapentin and gabapentin
ER/enacarbll

» Second line recommendation: lidocaine
patches, capsaicin patches and tramadol

» Third line recommendation: strong opioids
(particularly oxycodone and morphine) and.:
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WHOQO 3-ladder guideline 1986
ESMO guideline 2012
EAPC guideline 2013
NCCN recommendation 2014
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WHO guideline 1986 NCCN guideline 2014
Opioids for moderate-to-severe pain Pa|n 4 - 10
+ non-opieid STEP 3 .
+ adjuvant analgesic ( moderate to » OplOld
severe )

Opioids for mild-to-moderate pain
+ non-opioid
+ adjuvant analgesic

Pain1-3 Non
(mild) » Opioid

Non-opioids

£ cd',iumm cnc{ges.ir:
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ESMO Guidelines 2012

> R R

»Analgesic drugs and an integrated
approach to cancer pain management
should be adopted; this should
Incorporate:

— primary anti-tumor treatments

— Interventional analgesic therapy

— non-invasive techniques

T—
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Acetaminophen
NSAID

Codeine
Tramadol

SIS R

Oxycodone £20mg
Morphine £30mg
Hydromorphone S<4mg

FE R RRAERBYREFERY RAR

Oxycodone
Morphine
Hydromorphone

Fentanyl




2014 NCCN guidelines
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iWeak oplods
, = NONOpIOKIS

Nonopioid analgoskx} = Aduvant treatment
Physical therapy  Complementary
Psychological help medicine approach

Strong oplods
(immediate- or
sustainedrelease)

= Nonoploics

+ Adjuvant therapy

Paychological
counseling

Neurorrodulatory
procedues tunneled
catheters, intrathecal
opioids, implantadle
pumgs)

Neurostimulalion

Pecipheral neurode-
structon (aicohol/
phenol blodks, RF

procedures. ic.)
= Adjuvant therapy

+ Psychological help

Centra naurodestruc-
live procedures
(rhizotomy, gandlic-
nectomy, cordotomy,
myelotomy, tracto-
tomy, thalamotomy,
ete.)

Operatons on limbic
system (cingulotomy)

s Intrathecal oploide

= Adjuzant therapy

+ Psychologcal help

08/05/05

Persistent pain




On-going and future
development

Opiloid-sparing and opioid-free

108/05/05
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Opioids : A E g2 B 4

» Adverse effects

» Abuse, addiction, and overdose death

» Opioid crisis: law regulations and litigation
» Oplold-sparing strategy

» Development of opioid-free analgesia??

108/05/05
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Opiloid-free anesthesia/analgesia?

o) Opioid-free anesthesia: a different regard
to anesthesia practice

Curr Opin Anesthesiol 2018; 31:556-561.

Patricia Lavand’homme?® and Jean-Pierre Estebe®

Opioid-free Analgesia for Posterior Spinal Fusion
Surgery Using Erector Spinae Plane (ESP) Blocks
in a Multimodal Anesthetic Regimen

Spine 2019; 44:E379-E383.
Ki Jinn Chin, MBBS (Hons), MMed, FRCPC™ and and Stephen Lewis, FRCSC'
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Oploid-free anesthesia/analgesia

» Multimodal anesthesia/analgesia
— Anesthesia: inhaled anesthesia or TIVA
— Non-opioids
* Intermittent use

e Continuous infusion of ketamine,

dexmedetomidine, and/or lidocaine

— Regional analgesia
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