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Jordi Perez MD, PhD declares the following COl related to this presentation

1. Relationships with for-profit and/or non-profit organizations:

Speakers Bureau/Honoraria: Cannopy Growth and Cannimed

Grant/Research Support: N/A

Other: N/A

2. Off-Label Use:

Many of the analgesic options presented are used off label for pain management in the context of CRPS

Interventional approaches are used off label for pain management
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Learning Objectives

At the conclusion of this presentation, participants will be able to ...

1. Appraise the importance of early diagnosis and treatment of Complex Regional Pain

Syndromes(CRPS).

2. Understand the different pathophysiological mechanisms suggested in CRPS

development and maintenance.

3. Recognize the importance of a pain pharmacist in the management of chronic pain

within the context of CRPS treatment.
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CRPS: Basic concepts

. Complex regional pain syndrome (CRPS) is a life-altering
condition that usually affects the extremities after a trauma or
nerve injury.

. Prevalence of approximately 5.4-26.2 per 100,000
person/years.

. Differs from other chronic pain syndromes by presenting
autonomic dysfunction, persistent regional inflammatory
changes, and a lack of dermatomal distribution.

. It has been historically difficult to diagnose, arduous to treat,
and the physiologic mechanism behind its development and
maintenance have not been clearly defined.

Shim H, et al. Complex regional pain syndrome: a narrative review for the practising clinician. Br J Anaesth. 2019
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CRPS: Basic concepts

1. Nomenclature: “Reflex sympathetic or neurovascular dystrophy”, “
Algodystrophy”, “Algoneurodystrophy”, “Sudecks’s atrophy”,
“Sympathetically-maintained pain”, Shoulder-hand disease”, “Causalgia”,

” CRPS type | and I1”

2. Patophysiology:
a) Peripheral nervous system

b) Ischemia reperfusion

¢) Central nervous system

d) Autonomous nervous system
e) Bone demineralization

f)  Immunologic influence

g) Genetic predisposition

h) Psychological variables

Shim H, et al. Complex regional pain syndrome: a narrative review for the practising clinician. Br J Anaesth. 2019
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CRPS: Pathophysiology
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Marc Russo M. et al. A new hypothesis for the pathophysiology of complex regional pain syndrome, Medical Hypotheses. 2018
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CRPS: Symptom-targeted drug therapy
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Gierthmiihlen J, et al. Mechanism-based treatment in complex regional pain syndromes. Nat Rev Neurol. 2014
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CRPS: Presentation
Inciting event:
d) Fractures of upper extremities
e) The more distal the higher the risk
f) Fractures requiring surgery increase the risk ,
FRACTURE SPRAIN/STRAIN SOFT TISSUE INJURY

LIMB IMMOBILIZATION MEDICAL OR SURGICAL PROBLEM

Shim H, et al. Complex regional pain syndrome: a narrative review for the practising clinician. Br J Anaesth. 2019
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CRPS: Presentation

Inciting event:
d) Fractures of upper extremities

e) The more distal the higher the risk

f) Fractures requiring surgery increase the risk f e R .
FRACTURE SPRAIN/STRAIN SOFT TISSUE INJURY
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Effect of Perioperative Vitamin C on the Incidence of Complex Regional Pain
Syndrome: A Systematic Review and Meta-Analysis
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CRPS: Presentation

S 3 Common presentation
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Shim H, et al. Complex regional pain syndrome: a narrative review for the practising clinician. Br J Anaesth. 2019
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CRPS Diagnosis

Table 1 Diagnostic criteria for CRPS (Budapest criteria)’” (A—D must apply) i

A) The patient has continuing pain which is disproportionate to any inciting event O

B) The patient has at least one sign in two or more of the categories O

C) The patient reports at least one symptom in three or more of the categories O

D) No other diagnosis can better explain the signs and symptoms O

Category Sign (you can see or feela Symptom (the

problem) patient reports a
problem)

1 ‘Sensory’ Allodynia (to light touch o] Hyperesthesia
and/or temperature sensation does also qualify
and/or deep somatic pressure as a symptom
and/or hyperalgesia (to
pinprick)

2 'Vasomotor’ Temperature asymmetry If you notice temperature
and/or skin colour changes asymmetry: must be >1°C
and/or skin colour asymmetry O

3 ‘Sudomotor/oedema’ Oedema and/or sweating | O
changes and/or sweating
asymmetry

4 ‘Motor/trophic’ Decreased range of motion O O
and/or motor dysfunction
(weakness, tremor, dystonia)
and/or trophic changes
(hair/nail/skin)

Royal College of Physicians, UK. 2018
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CRPS: Initial Treatment

The evidence for the effectiveness of many of the treatment modalities for CRPS is lacking strength,

and further research is required.
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Royal College of Physicians, UK. 2018
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CRPS: Initial Treatment

The evidence for the effectiveness of many of the treatment modalities for CRPS is lacking strength,

and further research is required.

CONSENSUS STATEMENT
SR S e I B Pharmacological management of chronic
neuropathic pain: Revised consensus statement
y from the Canadian Pain Society
Tramadol ~ «—> Opioid analgesics Consider adding additional
agents sequentially if
Y there is partial but * Pregabalin 50 to 300 mg BID
Cannabinoids ideyere e . Gabapentin 100 to 1200mg TID
* Nortriptyline 10 to 50mg qHS
\ * Duloxetine 30 to 90 mg gAM
Fourth-line agents* ' + Tramadol 25mg to 400 mg a day

SNRI=serotonin-norepinephrine reuptake inhibitor, TCA-tricyclic antidepressant.
*Fourth-line agents include topical lidocaine (second-line for postherpetic neuralgia), methadone, lamotrigine, lacosamide, tapentadol, and botulinum toxin.

Moulin, D. E., (2014). Pain Research and Management
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CRPS: Pharmacy treatment

VASNRSWAD  Weloht “Bisphosphonates have a consistent

Study Year wiith 95% CI (%) - - . .
effectiveness in terms of reducing pain
BPs across studies, and also benefits with
Adam 14 & o[ 40=2, 25 2% respect to other symptoms (allodynia and
Varenna 1999 —— -30.00( 4813, -11.87] 396 hyperalgesia) are also suggested.
Rabinson 2004 —— 23004627, 027) 321 Most RCTs with bisphosphonates used i.v.
Manicour 2004 3 27.00( 3126, -22.74] 599 formulations
Varenna 2013 : 3 26203053, -21.87] 599
YOLII"IQ 2016 + '10.50['21.64. 0.64] 5‘10 W
Va 2021 B = 21.80( 3028, -13.32] 550 * IV Pamidronate 60mg
fema ' B ' * Lab test previous mandatory
Heterogeneily: 1 = 9.82, = 36.44%, Hi = 157 Q 23812802, -19.60] « Liver function
Testof 6= 6; O(6) =944, p=0.15 « Kidney function
© » 0 » . EI'ectrc‘)Iytes (Ca)
N ¢ Vitamin D
Random-effects DerSimonian-Laird model Favours Treatment  Favours Controls
Sorled by: Year

Fassio A, et al. Pharmacological treatment in adult patients with CRPS-I: A systematic review and meta-analysis of randomised controlled trials. Rheumatology 2022
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CRPS: Pharmacy treatment

Study Year

Ketamine

Sigtermans 2009 9.00[-15.60, -240] 575
Schwarizman 2009 -760[-1394, -1.26] 578
Heterogeneity: T = 0.00, = 0.00%, H'= 1.00 8.27[-1285, -370]

Tostof 8,26, 0(1) =009, p =076

40 0 0 X

Random-gffects DerSimonian-Laird model Favours Treatment  Favours Controls
Sorted by: Year

Fassio A, et al. Pharmacological treatment in adult patients with CRPS-I: A systematic review and meta-analysis of randomised controlled trials. Rheumatology 2022
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CRPS: Pharmacy treatment

VASINRSWMD  Weight
Study Year with 95% Cl (%)

VIG

Goebel 2010 1.00{-2299, 099) 49
Heterogeneity. 1£=0.00, = % 41.00[-2299, 099
Testof§ =6:0(0)=0.00

4 -0 0 20

Random-effects DerSimonian-Laird model Favours Treatment  Favaurs Controls
Sorted by: Year
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CRPS: Pharmacy treatment

VASNRSWMD  Weight

Study Year with 85% Cl (%)
Scavengers/Mg
Zuurmond 1996 —— 9.00[ 1.96, 16.04] 5.70
Perez 2003 [ -0.74[ -306, 158] 6.12
Perez 2007 ——l—  -050[-16.41, 1541] 4.31
Fischer 2013 — B 1.00[-13.24, 11.24] 492
vanderPlas 2013 ——— -7.00[-2067, 6.67) 4.68
Heterogeneity: T = 15.01, I2 = 48.04%, He = 1.92 & 099 -4.18, 6.17)
Test of 6, = 6: Q(4) = 7.70, p = 0.10

A0 - 0 20
Randorm-effects DerSimanian-Laird model Favours Treatment  Favours Controls

Sorted by: Year

Fassio A, et al. Pharmacological treatment in adult patients with CRPS-I: A systematic review and meta-analysis of randomised controlled trials. Rheumatology 2022
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CRPS: Pharmacy treatment

Andreae MH, et al. Inhaled Cannabis for Chronic Neuropathic Pain:

A Meta-analysis of Individual Patient Data. J Pain. 2015

Stud Dose Placebo Treat Est. OR (CI . .
y h g * Inhaled cannabis appears to provide short term

Abrams 07 96 6/25 13/25 3.43(1.00,11.8) 5] relief from chronic neuropathic pain for one in five to
Six patients treated.

Ellis 09 96 5/28 13/28 5.00 (1.10,22.9) ]
Ware 10 25 3/22  4/21 1.50 (0.25,8.98) a » Our novel Bayesian hierarchical model allowed the
Ware 10 6.3 5/223.00 (0.31,28.8) - synthesis of all available patient data from five RCT
Ware 10 9.4 7/21 5.00 (0.58,42.8) [ g - . .

with disparate design and outcome reporting.
Wilsey 08 19 18/33 24/36 2.67 (0.71,10.1) |
Wilsey 08 34 22/33 3.50 (0.73,16.8) n » Pragmatic long term studies are needed to confirm
Wilsey 13 9 11/38 17/37 2.50 (0.78,7.97) = the sgfety and effgctlve_ne_ss of inhaled cgnnabls for
Wilsey 13 18 18/36 3.67 (1.02,13.1) [} chronic neuropathic pain in the community.
Bayesian 3.22 (1.59,7.24) ‘
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CRPS: Pharmacy treatment

Favours placvhs Placeba Rink Dilference Risk Didference
Sowdyor Subgroup  Bremts  Tod  Fuemts  Twad  Weight 1V, Random, 855 C1 T Randdom, 835 C1 Miicke M, et al. Cannabis-based medicines for chronic neuropathic pain in adults.
1.1.1 Central pain - multiple selerosis ) Cochrane Database Syst Rev. 2018
P TR T %R G -
Schiseigh 2017 k1 124 M e 0 Ol |00, 0.15) -
Svendven 2004 5 2 3 2 15% 07020, 054 ———
Sl 555 C1) N T, mome amieman . * The potential benefits of cannabis-based medicine
Tt 2 20080 (herbal cannabis, plant-derived or synthetic THC,
vl o S ) THC/CBD oromucosal spray) in chronic neuropathic
ompamb it Lo, e ke - pain might be outweighed by their potential harms.
Hetweogurawicy, Mot applicable
v S * The quality of ev!dence for pain rellef_ outcomes
D P reflects the exclusion of participants with a history of
o oy e 2 16025 substance abuse and other significant comorbidities
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S (% 1) e " e N s : sizes.
Toual evems: 1 o
Heevograeicy: I:::'” liw;”l::]‘ 0.':':.-‘|:I 1P = 08TE F = 0%
:'-‘m_"v“"'vﬂ""":ﬁ'“*:‘-“"‘f"dﬁ (] 0% 0.1 (000, 0.25)
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CRPS: Pharmacy treatment

Journal of Pain Research Dove

) CASE REPORT
Treatment of chronic regional pain syndrome
type | with palmitoylethanolamide and topical
ketamine cream: modulation of nonneuronal cells

Jan M Keppel Hesselink'

This article was published in the following Dove Press journal:

CLINICAL REPORT

A Novel Compound Analgesic Cream
(Ketamine, Pentoxifylline, Clonidine, DMSO)
for Complex Regional Pain Syndrome Patients

Pain Practice, Volume 16, Issue 1, 2016 E14-F20

Marc A. Russo, MD; Danielle M. Santarelli, PhD

2 . "3 .
B o David | Kopsky Hunter Pain Clinic, Broadmeadow, New South Wales, Australia
Journal of Pain Research Dove
3 ORIGINAL RESEARCH

5% Lidocaine-medicated plaster for the treatment
of chronic peripheral neuropathic pain: complex
regional pain syndrome and other neuropathic
conditions

Enrique Calderon'
Maria Eloisa

Thes article was published i the following Dove Press journa Culinréo Sasnaed

Journal of Pam Research

®
PAIN® 146 (2009) 18-25 PA[N

www.elsevier.com/locate/pain

Research papers

Reduction of allodynia in patients with complex regional pain syndrome:
A double-blind placebo-controlled trial of topical ketamine

Rafael Garcia-Merninder’
m" rnd (e Dok M s Luis Miguel Torres o . 1 aba b b
s Philip M. Finch®**, Lone Knudsen”, Peter D. Drummond
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CRPS: Pharmacology Update — Conclusions

v' CRPS remains poorly understood, misdiagnosed
and undertreated.

v' Evidence-based treatment is unsatisfactory.

v Pain relief is crucial to facilitate physical recovery.

v Patients referred to pain clinics have exhausted 1st
line treatments.

v Open and bidirectional collaboration between pain

physicians and pharmacists is crucial to provide

relief by offering “out of the box” options.
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