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B Overview

* The problem of pain in patients with RA

 Definitions, categorization, and mechanisms

* Nociplastic pain in RA — evidence and implications

* Risk factors for nociplastic pain in RA — implications for prevention

e Recommendations for
- Assessing nociplastic pain in RA
- Managing nociplastic pain in RA

* Emerging areas in pain management for RA
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Clinically Suspect Arthralgia

30 yo woman

Joint pain

Fatigue

Finding it difficult to care
for newborn baby

No joint swelling

B Setting the stage...

Credit: Kevin Deane

Early RA

Continues to have joint pain
Now has joint swelling

Stiff all morning

Fatigue

Not sleeping well
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B Paths Diverge

e Cluster 1: 89 (53%) individuals w/ low levels of
inflammation, pain, fatigue, depression, anxiety,
sleep problems

e Cluster 2: 57 (33%) individuals w/ minimal

inflammation but high pain, fatigue, depression, Population: 169 established
anxiety, sleep problems RA patients (median disease
e Cluster 3: 23 (14%) individuals w/ high duration 13 years)

inflammation, pain and fatigue

Lee YC et al. Arthritis Rheum, 2014



B Let’s Talk About Pain...

Inflammation

* Many rheumatologists are uncomfortable
treating pain Pain

* Most were not taught how to
evaluate/manage pain during training

* Most approach pain by concentrating therapy
on reducing joint inflammation

Borenstein D et al. Arthritis Care Res (2010); 62: 590-9. 6
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B What do rheumatologists do about the pain?

A. Dance with the one who
brung ya (i.e., intensify
DMARD therapy)

B. Turf - Refer back to PCP

C. Turf - Refer to Pain
Management

D. Prescribe pain medications

This Photo by Unknown Author is licensed
under CC BY-NC
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B Let’s Talk About Pain Meds...

e Significant variability in if/how
rheumatologists manage pain

- 2001-2016: Opioid usage
among patients seen by

rheumatologists in Corrona
varied from 0-70%

* Lowest: 0-18%

e Low: >18-28%

* Moderate: >28-38%
e High:>38%

Proportion of Patients Prescribed an Opioid
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B But Opioids Don’t Work Either

e 1st placebo-controlled
RCT of an opioid
without addition of
another pain med for
acute low back and
neck pain

* At 6 weeks (primary If nOt OpiOidS/
endpoint), no then what?

difference in pain

e At 52 weeks, small
significant difference,
favoring placebo

Jones CMP et al. Lancet, 2023 9



Pain: Definitions, Categorization,
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B Pain — What is it?

e The IASP defines pain as:
“An unpleasant sensory and
emotional experience with,
or resembling that associated
with, actual or potential
tissue damage”

- “Pain is always a personal
experience that is
influenced to varying
degrees by biological,
psychological, and social

factors” https://www.cell.com/fulltext/S0896-6273(07)00533-8

https://www.iasp-pain.org/resources/terminology/



B How do we assess pain?

This Photo by Unknown Author is licensed under CC BY

This Photo by Unknown Author is licensed under CC BY

* People have different
anchors

e Pain may fluctuate

* Pain may occur in
different locations

* Many different types of
pain

12
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B Pain Categorization

Psychological

Social
Cultural

—

gum—

Credit: Kevin Deane

Examples
Joint Inflammation Nociceptive Neuropathic

Digital ulcers

Nociplastic

Stock Image (PowerPoint)

Examples
Carpal tunnel syndrome

Mononeuritis multiplex
Sciatic radiculopathy

Stock Image (PowerPoint)

Examples
Fibromyalgia
Irritable Bowel Syndrome



B Nociceptive Pain

e Pain that arises from actual or threatened damage to non-neural tissue and
is due to the activation of nociceptors

“Pain working the
way it should”

This Photo by Unknown Author is licensed under CC BY

14


https://www.frontiersin.org/articles/10.3389/fphar.2018.01000/full
https://creativecommons.org/licenses/by/3.0/

B Neuropathic Pain

* Pain that arises as a direct consequence of a lesion or diseases
affecting the somatosensory system

e Distribution tends to follow dermatomes
* Responsive to locally targeted treatments of nerves

This Photo by Unknown Author is licensed under CC BY-SA
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B Nociplastic Pain

 Pain that arises from altered
nociception despite no clear
evidence of actual or
threatened tissue damage
causing the activation of
peripheral nociceptors or
evidence for disease or lesion
of the somatosensory system
causing the pain

Stock Image (PowerPoint)

Pain response

A
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e “VJolume Control” Problem

* Global problem with
sensory processing

Normal pain
response

CS pain
response

Y

Hyperalgesia

=

CS shifts pain threshold
downwards leading to
grealer response to given
stimuli

Allodynia %
_,—/
Non-painful gtimuli Stimulus intensity

Sandkuher J. Physiol Rev (2009); 8:707-58. 16



B Mechanisms of Nociplastic Pain

Bottom Up

Ascending
pathways
(primarily
facilitation of pain)
Stimulated by
peripheral input
May resolve when
nociceptive input is
removed
Secondary
fibromyalgia

Stock Image (PowerPoint)

Credit: Kevin Deane

Top Down

Descending
pathways (primarily
inhibition of pain)
Genetics

Prior experiences
Expectations
Emotion/mood
Does not resolve
when nociceptive
input is removed
Primary fibromyalgia



B Assessing Nociplastic Pain Mechanisms

* Quantitative Sensory Testing (QST)

- Pressure Pain Thresholds (PPTs): Overall pain
sensitivity

* Lower pain thresholds = Higher pain sensitivity

- Temporal Summation (TS): Ascending pain facilitatory
pathways

e Higher temporal summation = Greater pain facilitation

- Conditioned Pain Modulation (CPM): Descending
inhibitory pathways

e Lower CPM = Inefficient pain inhibition

18



B |mplications for Treatment

Inhibition

= Substance P 1‘ = Descending anti-

nociceptive pathways

Gabapentinoids; » Glutamate and EAA
P ’ = Serotonin f = Norepinephrine- TCAs, SNRIs,
treatment of serotonin (SHT, ),
- o o ) dopamine  * Tramadol
under|y|ng = Nerve growth factor f 1_ Opioids
condition " CCK = GABA
= Cannabanoids
= Adenosine
_ ? Creative Commons CC BY-NC 3.0

Smith HS et al. J Central Nervous System Dis, 2010
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B Bringing it Back to RA

Nociceptive
Pain

Nociplastic
Pain

Stock Image (PowerPoint)

Walsh DA and McWilliams DF, Nature Rev Rheumatol. (2014). 10:581-92. 21



B Prevalence of Fibromyalgia (Nociplastic Pain)

General population: 2%

Yunus MB. Pain Res and Treatment, 2012 )9



B Nociplastic Pain in Rheumatoid Arthritis

PPT site Median (IQR)
kg/cm?
RA Controls
(N=58) | (N=54)
Wrist 6.8 8.1 -1.06 0.03 Sensitization
(4.8,8.8) (6.0,10.3) ~ at the level
Knee 7.5 9.4 -1.17 0.01 of the joints
(5.9,11.0) (7.3,11.0) -
Thumbnail 6.7 8.1 -0.53 0.31 Sensitization
(5.0,9.8) (5.7,9.8) = mediated by
Trapezius 5.2 6.4  -061 023 | | theCNsS
(3.8,7.9) (4.2,9.3)

Lee YC et al. Arthritis Rheum. 2013; 65:59-68



B  Nociplastic Pain in Rheumatoid Arthritis

RA median CPM: 0.5 kg/cm? (IQR -0.1, 1.6)
Control median CPM: 1.5 kg/cm? (IQR -0.1, 2.5)
P=0.04

Unadjusted Analyses
Baron and Kenny
Crterion il
Rheumateid Arthritis g=-059 Conditiened Pain
vs. Cantral P=0.04 Modulation
(Independent Variable) {Dependent Variable)

Baron and Kenny
Criterion #2

6= 20.85
P<0.0001 /

Rheurmatoid Arthritis
ws. Control
[Independent Variable]

Sleep Problems
[Mediator)

Adjusted for
sleep problems
G=-019, P=057
—_—

Baron and Kenny
Criterion ff3

6= -0.02
P=0.03

Conditioned Pain
Maodulation
(Dependent Variable)

Lee YC et al. Arthritis Rheum. 2013, 65:59-68




* Increasing central sensitization measured
by trapezius PPT (indicator of overall
central sensitization) was associated with
increasing pain intensity

* Increasing pain facilitation measured by
temporal summation was associated with
increasing pain intensity

A. Heisler

25




Pain sensitization may contribute
to amplification of disease
activity scores

This may be particularly evident

- Low PPTs (high . . ., ligh pai

ow PPTs (high b3 5 1 ong patients with comorbid [&"P2"
facilitation) were

- Associations see flbromyalgla
tender joint coul—

basures and

In analyses stratified by fibromyalgia status, B-coefficients for association were 2x
higher than B-coefficients in patients with RA and no concomitant fibromyalgia



-Are CNS Abnormalities Associated with
Clinically Meaningful Outcomes? (Response)

A. Heisler

e Patients with higher nociplastic
pain (assessed separately by
trapezius PPT, TS, CPM) had
lower rates of good EULAR
response

e Patients with abnormalities in
both pain facilitation (TS) and
pain inhibition (CPM) were less
likely to respond than those
without these abnormalities

Heisler AC et al. Arthritis Rheumatol, 2020



Risks Factors for Nociplastic Pain
in RA: Implications for
Prevention
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B Mechanisms of Nociplastic Pain

Bottom Up

Ascending
pathways
(primarily
facilitation of pain)
Stimulated by
peripheral input
May resolve when
nociceptive input is
removed
Secondary
fibromyalgia

Stock Image (PowerPoint)

?
Chronic Pain Unresponsive
to DMARD Therapy

Credit: Kevin Deane

Top Down

Descending
pathways (primarily
inhibition of pain)
Genetics

Prior experiences
Expectations
Emotion/mood
Does not resolve
when nociceptive
input is removed
Primary fibromyalgia



B Acute to Chronic Pain Transition

* The incidence of FM is highest in
the 1t 24 months after diagnosis
of inflammatory arthritis

O COHORT

24% of early RA patients
continue to have pain above the
Patient Acceptable Symptom
State (>4/10) after 12 months

Percent

70%

60%
- Remaining pain

50% >4/10

40%

30%

20%

10%

0%

Months

Lee YC et al. Ann Rheum Dis, 2013 30



Association of Inflammation With Pronociceptive Brain

Connections in Rheumatoid Arthritis Patients With
Concomitant Fibromyalgia

Chelsea M. Kaplan,' '2) Andrew Schrepf,’ Eric Ichesco,” Tony Larkin,’ Steven E. Harte,' Richard E. Harris,’
Alison D. Murray,” Gordon D. Waiter,” Daniel J. Clauw,’ and Neil Basu®

* Compared to patients with RA alone, patients with RA and FM had
increased functional connectivity between:

- Left inferior parietal lobule (DMN) and anterior cingulate cortex (SLN)

- Left inferior parietal lobule (DMN) and the medial prefrontal cortex
(DMN)

Kaplan C et al. Arthritis Care Res, 2020



A \What are these brain areas?

e Default Mode Network (DMN): network of brain
regions active at rest and engaged in self-
referential thought

- Inferior parietal lobule (LP)
- Medial prefrontal cortex (MPFC)
- Posterior cingulate cortex (PCC)

 Salience Network (SLN): network of brain regions
involved in detection and filtering of important
stimuli

- Anterior Cingulate Cortex (ACC)
- Anterior insula (AINS)

Schimmelpfennig J et al. Front Hum Neurosci, 2023



B Functional Connectivity in Established RA

* ESR was correlated with connectivity between inferior parietal lobule-anterior
cingulate cortex (DMN-SLN) and inferior parietal lobule-medial prefrontal cortex
(DMN-DMN) among patients with RA and FM but not among those with RA only

Differential brain responses to
systemic inflammation may
influence whether patients
with RA transition from acute
episodes of inflammatory pain
to a chronic, non-inflammatory
pain state (i.e., secondary FM)

Kaplan C et al. Arthritis Care Res, 2020



T CANADIAN
O EARLY

B Poor Sleep Predicts Pain Despite DMARD Tx 3

* Poor Sleep
* Pain Intensity
 Disability

Baseline characteristics

Remaining Pain!

OR (95% Cl)
Age (for change of 10 yrs) 0.8 (0.7, 1.0)
Baseline pain intensity > 4/10 2.1 (1.3,3.4)
Sleep problems, quartiles
>0 and <2 REF
>2 and <5 1.8 (1.1, 3.1)
>5 and <8 1.8 (1.1, 3.0)
>8 and <10 2.2 (1.2, 3.9)
Missing 0.6 (0.1, 5.6)
HAQ-DI 1.5 (1.1, 2.0)
Number of comorbidities 1.1 (1.0, 1.3)
Non-MTX csDMARD use 0.8 (0.6, 1.1)

Lee YC et al. Arthritis Rheumatol, 2018; 70 (suppl)



B Poor Sleep Predicts Pain Despite DMARD Tx

e Replicated in CPIRA J. Song

- Baseline PROMIS sleep disturbance predicted subsequent pain intensity (12-weeks
after starting a DMARD), adjusting for age, sex, BMI, RA duration, comorbidities,
depression, swollen joint count, and steroid use
* Every 5-unit difference in baseline PROMIS sleep disturbance score was associated with a

0.32 difference in 12-week pain intensity

e 15-unit difference in baseline PROMIS sleep disturbance score needed for 1-unit change
(MCID) in 12-week pain intensity

Song J et al. Arthritis Care Res (Hoboken), 2023



B Poor Sleep Predicts Pain Despite DMARD Tx

J. Song

" * Measures of pain sensitization,
Mediator .
/\ assessed in separate models,

partially mediated relationship

Exposure Outcome between Sleep and pain
(Sleep K (Pain)
Disturbance) ]

> Temporal summation: 19.5%
- Knee PPT: 19.1%

Trapezius PPT: 15.5%
A substantial proportion of the effect is mediated by unmeasured factors

- Wrist PPT: 11.6%
- Thumbnail PPT: 10%

Song J et al. Arthritis Care Res (Hoboken), 2023



B Summary

* Potential risk factors for the development of nociplastic pain
- Peripheral and/or systemic inflammation
- Factors associated with disease
e Poor sleep
* Pain itself
e Decreased physical activity
* Increased stress



Recommendations for Assessing
Nociplastic Pain in RA
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I Fibromyalgia Assessment

e “I' know it when | see it”

* In a university rheumatology clinic (n = 497)

20.9% received an ICD-9 diagnosis of fibromyalgia
24.3% satisfied 2010 ACR Preliminary Diagnostic Criteria
Physicians failed to identify 60 ACR criteria-positive patients (50%)

Physicians incorrectly identified 43 ACR criteria-negative patients
(11%)

Wolfe F et al. Arthritis Care Res, 2019



B But what are the Fibromyalgia Criteria?

THE AMERICAN COLLEGE OF RHEUMATOLOGY 1990
CRITERIA FOR THE CLASSIFICATION OF
FIBROMYALGIA

Report of the Multicenter Criteria Committee

Wolfe F et al. Arthritis Rheum, 1990;
Wolfe F et al. Arthritis Care Res, 2010; Wolfe F et al. ] Rheum, 2011



B But what are the Fibromyalgia Criteria?

Wolfe F et al. Sem Arthritis Rheum, 2016
Arnold LM et al. J Pain, 2019



B But what are the Fibromyalgia Criteria?

EDITORIAL

Time to Stop the Fibromyalgia Criteria Wars and Refocus on
Identifying and Treating Individuals With This Type of Pain
Earlier in Their Iliness

Daniel Clauw

e Either the ACR 2016 criteria or the AAPT criteria will suffice

 Development of AAPT criteria may have been more methodologically
rigorous

 However, the 2011/2016 ACR Survey Criteria can be scored as a
continuous quantitative measure

Clauw DJ. Arthritis Care Res, 2021



B ACTTION-APS (AAPT) Diagnostic Criteria

“Moderate to severe sleep
problems or fatigue” is
assessed by the healthcare
professional

Dichotomous yes/no result

Arnold LM et al., J Pain, 2019



B ACR Fibromyalgia Criteria

Fibromyalgia Survey Criteria

Widespread Symptom
Pain Index Severity
(0-19) Scale (0-12)

Fibromyalgia
Survey Scale
= WPI + SSS
(0-31)

Clauw DJ. JAMA, 2014 44



B ACR Fibromyalgia Criteria

e Continuous distribution of FM Survey Scores

0 013 20 30
Fibromyalgia symptom scale

Wolfe F et al. ] Rheumatol, 2011
Wolfe F et al. Sem Arthritis Rheum 2023



I Fibromyalgia Survey Scale in RA

FM Survey Scale has a continuous distribution in RA

013 20 30
Fibromyalgia symptom scale

FM Survey Scale is associated with DAS28 FM Survey Scale is associated with steroid

3 months after DMARD initiation/switch use after DMARD initiation/switch
Low: O-7
Moderate: 8-10
High 11-15

Very high > 15

Wolfe F et al. ] Rheumatol, 2011; Gorzewski A et al, ] Rheumatol, 2022; Wallace B et al, Rheumatology, 2022 46



. Summary of the Fibromyalgia Criteria

* Apply one of the published diagnostic criteria
- ACR 2016 Criteria
- AAPT Criteria

* Think about fibromyalgia as a continuous measure of nociplastic
pain



- Assessment Using Commonly Obtained Measures of RA

* Tender minus swollen joint count > 7
e Swollen to tender joint count ratio < 0.5

* DAS28-P

48



- Assessment Using Commonly Obtained Measures of RA

e Subjective: 42 yo woman with seropositive RA on methotrexate presents
with increasing pain and fatigue; rates global disease activity as 7/10;
interested in talking about escalating DMARD therapy

Objective:
Tender joint count: 8
Swollen joint count: 1

Physician global assessment: 2/10
CRP: 0.3 mg/dL

This Photo by Unknown Author is licensed ESR: 20 m m/h r

under CC BY-NC-ND
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B |mpact of Pain on Assessment of Disease Activity

Measures of RA disease activity

CDAI =TIC28 + SIC28 + PGA + MDGA
SDAI =TIC28 + SJC28 + PGA + MDGA + CRP

DAS28-ESR = 0.56 x V(TJC28) + 0.28 x V(SJC28)
+0.014 x PGA + 0.70 x In(ESR)

DAS28-CRP =0.56 x V(TJC28) + 0.28 x V(SJC28)
+0.014 x PGA + 0.36 x In(CRP+1) = 0.96

18 (moderate)
18.3 (moderate)
4.9 (moderate)
4.3 (moderate)



B |mpact of Pain on Composite Disease Activity Measures

) ] o Explained Variance in
* Composite Disease Activity Scores Pt Global and MD

Global
- CDAI: TJC(28) + SJC(28) + Pt

Global(10) + MD Global(10)

- SDAI: TJC(28) + SJC(28) + Pt
Global(10) + MD Global(10) +
CRP(10) (mg/dL)

Studenic P et al. Arthritis Rheum 2012

51



- Impact of Pain on Composite Disease Activity Measures

DA528(4)_ESR Contribution to the total DAS28 score
O.56*sqrt(TJC28) 4 8:?:;2?;2;;;; range of plotted variable; y-axis:
0.28*sqrt(SJC28) + 0.70 .

*In(ESR) + 0.014 Pt . EsR
Global(10) 37 //»f"”;f-f e
DAS28(4)-CRP: g
0.56*sqrt(TJC28) + [ == "
0.28*sqrt(SJC28) + 0.36 "\

*In(CRP+1) + 0.014 Pt o = |

Global(10) + 0.96

Ton et al. ] Rheum, 2012 52



I Tender — Swollen Joint Count Difference (TJC — SJC)

e Optimal threshold of > 7
predicted presence of > 11
tender points with 72%
sensitivity and 98% specificity

e Patients with TIC-SJC > 7 were
significantly less likely to
achieve LDA (RR 0.77, 95% ClI
0.63, 0.94) and remission (RR
0.61, 95% Cl 0.46, 0.81)

Pollard et al. Rheumatology, 2010; Duran et al. Rheumatol, 2015 53



B Tender — Swollen Joint Count Difference (TJC — SJC)

e Patients with predominantly tender joints (TJC-SJC > 0) had

« Higher patient global score and higher DAS28 scores than patients with
TIC-SJIC<O0

« No differences in assessor global assessment
« Lower power Doppler scores

Patient DAS28
global
Assessor Power
global Doppler

Hammer H et al. AC&R, 2020 54



B TJC —SJC Practical Points

e TIC-SJC 2 7 may be a practical way for identifying RA patients
with fibromyalgia (nociplastic pain)

* Among patients with TJC-SJC > 7 who do not achieve LDA or

remission, may want to consider placing more weight on SJC and
inflammatory markers

* Consider MSK ultrasound

55



B Swollen to Tender Ratio

* Thresholds determined by distribution plots of STR
« Cluster of patients with STR of 0.5 or 1.0
« Low < 0.5, Moderate 0.5-1.0, High > 1.0

Parcent

604

40

_—
==

3 menth
& month

ACR20 respense

l_

Swollen-Tende: r joint count Rat; o

ACRS50 respense

Swollen-Tendes joint courd Ratio

Kristensen et al. AC&R, 2014 56



I DAS28 — Patient-Reported (DAS28-P)

* Fraction of the total DAS28 score contributed by patient-
reported components (TJC and patient global assessment)

(0.56 x VTIC) + (0.014 x GH)

(0.28 x VSIC) + (0.56 X VTIC) + (0.7 x In(ESR)) + (0.014 x GH)

e Has been shown to predict pain response but
not necessarily treatment response

McWilliams et al. AC&R, 2012; McWilliams and Walsh BMC Musculoskeletal
Disorders 2016; Jurgens et al. AC&R 2015; Son et al. Clin Rheumatol, 2017 57
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B  Patient Education

e Break down defenses e Use facts to explain the situation in a non-

judgmental manner
* Pain sensitivity has a bell-shaped curve, similar
to height or blood pressure
e 14% of variation in the FM score can be
explained by genetic variation

§
k-3
This Photo by Unknown Author is licensed under CC BY L

Intogral Z-scar
(16 pain measures)

Dutta D et al. Arthritis Rheumatol, 2020; Clauw DJ. Best Pract Res Clin Rheumatol, 2015;
Clauw DJ. JAMA, 2014; Diatchenko et al., Human Molecular Genetics, 2005 59
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B Patient Education

e Secure patient “buy in” e Demonstrate relevance to
patient’s own personal
experiences

e “Normal” life changes (e.g.,
getting a job and not being
as physically active; having
children and not sleeping as
much)

e Acute pain event (e.g., car
accident)

Stock Image (PowerPoint)

Clauw DJ. Best Pract Res Clin Rheumatol, 2015; Clauw DJ. JAMA, 2014 60



B Patient Education Resources

Fibroguide.med.umich.edu

61



I Patient Education Resources

Fibroguide.med.umich.edu

62



B Treatment Options

e Overarching principles

- Fibromyalgia should be recognized as a complex and heterogeneous condition where
there is abnormal pain processing and other secondary features

- Management often requires a combination of non-pharmacologic and pharmacologic
modalities tailored to the patient

Macfarlane GH et al. Ann Rheum Dis, 2017 63



B Non-Pharmacologic Strategies (Strong Recommendation)

* Exercise: 100% agreement from working group members

e Based on 20
reviews including
up to 34 trials and
at least 2494
participants

e Consistent results
for aerobic and
strengthening
exercises

Stock Image (PowerPoint)

Macfarlane GH et al. Ann Rheum Dis, 2017 ea



B Non-Pharmacologic Strategies (Weak Recommendation)

CBT/Multicomponent Specific Physical Therapies Meditative Movement

100% 93% 71%

@ 93% 71%

Macfarlane GH et al. Ann Rheum Dis, 2017


https://www.flickr.com/photos/pbcparks/31400383336/
https://creativecommons.org/licenses/by/3.0/

B Slcep and Rheumatoid Arthritis

* We have previously shown that

- Sleep disturbances may mediate the relationship between RA and
inefficient descending pain inhibition

- Sleep disturbances predict pain intensity
* In patients with early RA
* |n patients with established disease starting a new DMARD

- Abnormalities in QST assessments of nociplastic pain mediate
relationship between sleep disturbances and pain intensity



I Predictors of Next Day Pain

e 27 RA patients and 27 controls
* Between-groups laboratory
study with assessment of pain
and mood before and after
partial night sleep deprivation
(PSD)
- Adaptation night
- Baseline night (sleep from
23:00-7:00)
- PSD night (awake between
23:00-3:00)
- Recovery night (sleep from
23:00-7:00)

Irwin MR et al., Sleep, 2012 67



B Nonpharmacological Treatments of Insomnia for Pain

* Meta-analysis of A
Sleep treatment Control Std. Mean Difference Std. Mean Difference
H 11 Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Stu d I es Of CBT I I n Currie et al., 2000 1.35 1 32 05 1 28 9.4% 0.84[0.31, 1.37] 2000
. . Savard et al., 2005a 1.7 1 27 102 1 30 9.3% 0.67 [0.14, 1.21] 2005
pat| ents with cancer Edinger et al., 2005 079 1 16 003 1 9 7.1%  0.73(-0.11, 1.58 2005 T
Espie et al., 2008 0.92 1 74 0.09 1 40 10.3% 0.82 [0.42, 1.22] 2008 -
Berger et al., 2009b 0.36 1 90 -0.01 1 85 10.9% 0.37[0.07, 0.67] 2009 —
a nd non_ca ncer Barsevick et al., 2010 0.01 1 142 =01 1 134 1l.2% 0.11[-0.13, 0.35] 2010 T
b k . h .. Jungquist et al., 2010 0.77 1 19 045 1 9 7.4% 0.31 [-0.49, 1.11] 2010 N
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B Nonpharmacological Treatments of Insomnia for Pain

* Participants who
achieved at least
381 min (6.4 hrs) of
sleep at mid-
treatment were
significantly more
likely to be pain
responders

Salwen JK et al. , SLEEP, 2017 69



B Treating Sleep to Improve Pain

* Improving sleep likely will improve pain
* However, thus far, improvements in pain are small

* Future studies to determine
- Whether thresholds for sleep improvements need to be met

- Whether specific types of sleep disturbances (e.g., sleep
fragmentation vs. sleep duration) are more associated with pain

- Whether multi-component therapies are needed
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B Pharmacologic Strategies

* No strong recommendations

* Weak recommendations for

Amitriptyline (low dose) — 100% agreement
Duloxetine/milnacipran — 100% agreement
Tramadol — 100% agreement

Pregabalin — 94% agreement
Cyclobenzaprine — 75% agreement

OPIOIDS DON’T
WORK FOR
NOCIPLASTIC PAIN

Macfarlane GH et al. Ann Rheum Dis, 2017 /1



B TCAs for Pain in RA

e Caveats

* Most studies were published in 1980s in patients with active disease
receiving minimal DMARD therapy

e Common side effects: Somnolence, dizziness, dry mouth, nausea,
constipation (advise patients to hydrate well)

4/25/2024 Richards B et al. ] Rheumatol, 2012 72



I SNRIs for Pain in Patients with RA

- Intervention: Milnacipran, an SNRI,
approved for treatment of FM

- Study population:
* Diagnosis of RA

e Painat 25 body sites on the
Regional Pain Scale

e Painintensity 2 4 out of 10

Lee YC et al. ] Rheumatol. 2016



I SNRIs for Pain in Patients with RA

* Primary Analysis (N = 32)

e Importance of
appropriately
phenotyping pain in
patients with rheumatic
diseases

Placebo  Milnacipran P
BPI Pain Intensity  -0.3 (2.0) -0.7 (1.7) 0.37
Thumbnail PPT -0.02 (1.4) 0.7 (1.4) 0.04

e Subgroup Analysis (SJC<1; N =22)
Placebo Milnacipran P

BPI Pain Intensity 0.1 (1.9) -1.0 (1.6) 0.04
Thumbnail PPT  -0.1(1.2) 0.9(1.4)  0.003

Lee YC et al. ] Rheumatol. 2016 74



B Adverse Effects of Milnacipran in RA

* Of the 41 pts who were randomized and received > 1 dose of
milnacipran/placebo, 24 (58%) reported > 1 adverse effect

Nausea (27% on milnacipran, 7% on placebo)

Loss of appetite (10% on milnacipran, 0% on placebo)
Vomiting (7% on milnacipran, 0% on placebo)

Sleep problems (7% on milnacipran, 5% on placebo)

Urinary hesitation (5% on milnacipran, 0% on placebo)

Lee YC et al. ] Rheumatol. 2016



B Anticonvulsants for Pain in RA

This Photo by Unknown Author is licensed under CC BY-ND
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B Pharmacologic Strategies — Dosing

* TCAs
- Amitriptyline: Start at 10 mg ghs, increase as needed up to 75 mg ghs

* SNRIs

- Duloxetine: Start at 30 mg daily, increase as needed up to 60 mg daily
- Milnacipran: Start at 12.5 mg daily, increase as needed to 100 mg twice daily

e Alpha-2-delta Ligands
- Pregabalin: Start at 75 mg bid, increase to max of 150 mg gAM and 300 mg
qPM

- Gabapentin 100-300 mg ghs, may need doses in range of 1200-2400 mg
daily (divided)
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Emerging Areas
for Pain
Management
in RA

™ Northwestern Medlcme

:::::::::::::::::::::::::

JAK Inhibitors

Cannabinoids



B  JAK Inhibitors (baricitinib, upadacitinb) and Pain

Population: MTX-IR

Population: MTX-IR

Taylor PC et al. J Clin Med, 2019; Mysler E et al. Rheumatology (Oxford), 2022



B JAK Inhibitors and Pain

* Mediation analysis: The majority (60%) of the effect of baricitinib on pain
seemed to be occurring via “non-inflammatory” pathways

Taylor PC et al. J Clin Med, 2019 80



B JAK Inhibitors and Pain

e JAK inhibitors may act directly
or indirectly to decrease pain
via multiple pathways

e CNS

e Dorsal root ganglion

e Peripheral nerves (at the
joints)

Simon LS et al. Sem Arthritis Rheum 51: 278-84, 2021



B | AK Inhibitors (tofacitinib) and Pain

* ORAL Strategy
e Population: MTX-IR

e Comparison
e Tofacitinib mono
e Tofacitinib + MTX
e Adalimumab + MTX

Strand V et al. RMD Open, 2019. 82



B JAK Inhibitors and Pain

e Jury is still out

* Open questions

Differences between JAK inhibitors?
Differences between JAK inhibitors and non-TNF biologics?
Differences between study populations (MTX-IR, TNF-IR, etc)?

If there are differences, are differences really due to “non-
inflammatory” pathways?

83



I Cannabinoids and Pain

e Cannabis sativa
- >100 identified cannabinoid molecules
e Tetrahydrocannabinol (THC)
e Main psychotropic constituent of cannabis
e Cannabidiol (CBD)

e Both THC and CBD have potential for
analgesic and anti-inflammatory effects

This Photo by Unknown Author is licensed under CC BY

Fitzcharles MA et al, Arthritris Care Res (Hoboken), 2023 84
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B Current Formulations and Modes of Administration

e Since 2006, attitudes
toward recreational
and medicinal
cannabis use have
rapidly evolved

e At the state level,
cannabis has moved
fromillicit to
decriminalized to
legalized

* Rise in cannabis
availability and use

Page et al. Circulation, 2020 85



B Mechanisms for Cannabinoids and Pain

* Complex and not well understood

e Cannabinoid receptors

- CB1: Mood, cognition, pain perception,
neuroinflammation

- CB2: Inflammation

e Other receptors
- TRPV1: Pain sensation; inflammation

Nowell WB et al. Curr Rheumatol Rep, 2022
Fitzcharles MA et al, Arthritris Care Res (Hoboken), 2023 86



B Preclinical data on CBD and Pain and Inflammation

Pain

Inflammation

Philpott HT et al., PAIN, 2017 87



I Cannabis Use in Patients with Rheumatic Diseases

e Study in FORWARD, the
National Databank for
Rheumatic Diseases

e Cannabis use nearly tripled
from 6.3% in 2014 to 18.4%
in 2019

Wipfler K et al. Arthritis Care res 2022 88



I Cannabis Use in Patients with Rheumatic Diseases

e Most users (74%and 62%in 2014 and 2019, respectively) reported
that cannabis was effective in the relief of arthritis symptoms.

mNot sure
@Didn't help
EHelped

2014 2019 2014 2019 2014 2019 2014 2019 2014 2019 2014 2019 2014 2019 2014 2019
n=377T n=748 n=82 n=197 n=74 n=129 n=224 n=269 n=53 n=76 n=30 n=34 n=15 n=14 n=592 n=1152

Rheumatoid  Osteoarthritis Fibromyalgia Fibromyalgia Lupus Psoriatic Ankylosing Total
Arthritis (reported) (criteria) Arthritis Spondylitis

100%
90%
80%
70%
60%
50%

Wipfler K et al. Arthritis Care res 2022 89



B Cannabis-Based Medicines and Pain in RA

e (Cannabis-based medicine
(synthetic): Sativex
(oromucosal spray w/ 2.7 mg
THC and 2.5 mg CBD); not
available in US

Blake DR et al, Rheumatology 2006 90



B Clinical data on CBD and Pain and Inflammation

PAIN =

Cannabidiol treatment in hand osteoarthritis and
psoriatic arthritis: a randomized, double-blind,
placebo-controlled trial

Jonathan Vela®°*, Lene Dreyer®®, Kristian Kjeer Petersen®, Lars Arendt-Nielsen®, Kirsten Skjeerbaek Duch?,
Salome Kristensen®®

Vela J et al., PAIN, 2022



B Summary of Cannabinoids and Pain

* Encouraging preclinical data but not great
clinical data = more research needed

* In the meantime, patients will ask...

Encourage patients to obtain a product with
certification of Good Manufacturing Practices

Avoid smoking/vaping
Start treatment with a low dose at nighttime

NO gOOd data on dOSIng bUt ShOUId have < 0'3% This Photo by Unknown Author is licensed
THC under CC BY

Fitzcharles MA et al., Arthritis Care Res, 2023 92
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B Summary

 Pain in patients with RA is complicated and may include nociceptive,

neuropathic, and nociplastic pain

* Nociplastic pain may affect assessment of RA disease activity and
should be taken into account when considering DMARD changes

e Data regarding treatments directed at CNS pain processing in RA are
sparse

Make sure inflammatory disease is well controlled
Make sure to educate patients and discuss non-pharmacologic strategies

Consider amitriptyline and SNRIs if non-pharmacologic strategies are
insufficient
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