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Widespread pain in patients with fibromyalgia

ACR (1990)
(1) A history of widespread musculoskeletal pain for at least 3 months and
(2) Patient report of tenderness in at least 11 of 18 defined tender points when digitally palpated with about 4 kg per unit area of force.
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* While the ACR classification #
criteria in 1990 focused on 18 '} - ‘

points, patients do not usually

report tender points
« This is a pain drawing—a ~
patient colors all areas of the

body in which they feel pain
« The diagram shows that the
pain of FM is widespread

Back Front

ACR = American College of Rheumatology

Wolfe F, et al. Arthritis Rheum. 1990: 33: 160-172.
Silverman SL & Martin SA. In: Wallace DJ, Clauw DJ, eds. Fibromyalgia & Other Central Pain Syndromes. Philadelphia, Pa: Lippincott, Williams & Wilkins; 2005:309-319.



A. Cabo-Meseguer et al. / Med Clin (Barc). 2017;149(10):441-448

b oy
P andic - an. - WD a
o '—'_ 1" T — el :.‘;J >
-~ L& ‘:_ 1 ?’ p o :-‘.-"r"‘h oor PR
o - \ - :f e o
N i e [EUROPE *
P~ g ™ Tota] Prev.~| 2.31 ASIA
NORTH AMERICA _ n ¢} Female Prev. | 3.90 Total Prev. .} 164°
Total Prev. T, S [ Male Prev. 1.31 Female Prev. |'8.24"
Female Prev. P JRatio =, | .31 © Malfe Prev. .]1,0.62
Male Prey. -2 T Ng, 1] Ratio ( 3l 5i
Ratio \ | l-“ -',___' ¢ ) '1 -
L4 T - T o
' . - ‘
: : l;'\- :. i i.l F ‘l| ‘ - | \ 1 : .
-l el ._‘ \ J ey Y
L . AFRICA ' Ny Y 'S .,
. 3 N Tunisia % | 9.30 ' AT,
— . e ' v sk e -
SOUTH AMERICA" \ ¢ "R B R
Total Prev. 112 o ey 5 M
FemalePrev. | 2.45 \ F 4
Male Prev. 0.20 | 1 U | OCEANIA
Ratio | 12:1 L ) New Zfalanq- | 1.30
‘ T ™ : - s
i GLOBAL PREV. o
g Total Prev. 2.10
. " ’ 2 Female Prev. | 3.43
Male Prev. 0.95
Ratio 4:1

Fibromyalgia in Sp=in would affect an estimated total of 1,117,368 people
==> Economic costs: In Spzin is has been estimated at more than 13,000 million Euros annually



Pharmacological interventions
SNRIs and pregabalin more effective than

placebo on pain and quality of life.
But, questionable clinical relevance!

EXTENDED REPORT

Comparative efficacy of pharmacological and
non-pharmacological interventions in fibromyalgia

syndrome: network meta-analysis Non-pharmacological interventions
Eveline Nilesch,"* Winfried Hauser,* Kathrin Bernardy,”® Jiirgen Barth,' Peter Jiini' Multicomponent therapy followed by aerobic

exercise and Cognitive Behaviour Therapy
(CBT) are the most effective for reducing pain
and improving quality of life.
Small-moderate effect-sizes!



Table 1. Emerging drug therapies with potentil efficacy for the treatment of fibromyalgia.
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LDN for Fibromyalgia

ARTHRITIS & RHEUMATISM
Vol. 65, No. 2, February 2013, pp 520538
DOI 10100243774  Randomized double blind placebo-

@ 2013, American College of Rheumawlogy

i - controlled, counterbalanced,
crossover trial 31 women (4.5 mg
of naltrexone, 12wks).

Patient Global Impression of Change after LDN

Low-Dose Naltrexone for the Treatment of Fibromyalgia

M very much improved
@ much improved

Findings of a Small, Randomized, Double-Blind, Placebo-Controlled, @ minimally improved
Counterbalanced, Crossover Trial Assessing Daily Pain Levels

O no change

O minimally worse

Jarred Younger, Noorulain Noor, Rebecca McCue, and Sean Mackey
* Low adverse effects!



Naltrexone

Approved by FDA in 1984 as opiate
antagonist.

Indicated to treat Opiate and Alcohol
addiction.

Usual Dose: between 50-300mg/day.




Naltrexone-Mechanisms of Action

Naltrexone HCl is a 50:50 mixture of
both D (dextro) & L (levo) Isomers

Each isomer has a very different and
distinct biologic activities




Naltrexone HCL (L-isomer)
Mechanisms of Action

SYNapse

* |s areversible pure opioid antagonist. i [

* Low Dose Naltrexone blocks the opioid _ " < J 700
receptor transiently and triggers a o= s ) o8
rebound stimulation of endorphins the as =
following day (x3 B-endorphin levels / x12 seoel A . nﬂ o

enkephalin levels).

= Nattrexone M = Endogenous Oplolds

~] = Fieceptor = Exogenous Opiates



Naltrexone HCL (D-isomer)
Mechanisms of Action

-
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* Is an antagonist of Toll Like Receptors (i.e. TLR4) ..o Tcconin

KX XXX EX XD

* TLR4 is found on microglia. Microglia are central m“:‘:l
nervous system immune cells.

» Activation TLR4 = activation microglia =2 ¢ 'KIK’!’
production of inflammatory & excitatory factors i

A

such as glutamate. & »d
: S %.w“?
NOTE: This immunomodulatory effect is NOT seen in doses of o y v

50-300mg Wang X.et al. Pharmacological characterization of the opioid
inactive isomers (+)-naltrexone and (+)-naloxone as antagonists
of toll-like receptor 4. British Journal of Pharmacology 2016,
173: 856-869.



Neuroinflammation in Fibromyalgia

Evidence of of both systemic inflammation (plasma) and

neuroinflammation (CSF) in fibromyalgia patients (Bickryd et al,
2017)
Microglial hyper-activation (abercht et al., 2019)

Heightened levels of glutamate in pain-related processing areas
(Fayed et al., Murga et al., 2017)



LDN for Fibromyalgia

* 10-week, single-blind,
@fﬂ crossover trial with 8 women.
F

* Blood samples were collected

Article twice weekly.
Reduced Pro-Inflammatory Cytokines after Eight . Significant reduction of FM-
Weeks of Low-Dose Naltrexone for Fibromyalgia associated pain (15%), overall

symptoms (18%) and

Luke Parkitny and Jarred Younger * .
inflammatory markers.
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Low-Dose Naltrexone in patients with
fibromyalgia (INNOVA Project)

Researchers: A Rozadilla, JV Luciano, A Feliu-Soler, X Borras, A Pérez-Aranda, L
Andrés-Rodriguez (AGORA), N Fayed, P Herrera (ZGZ), J Muchart, J Sanchez
(HSJD), C Suso (UJI), E Calandre, J Hidalgo, C Molina (Granada), M Slim
(Canada), J Younger (US), M Maes (Thailand), F D’Amico (LSE)
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CONSORT Flow Diagram of the INNOVA Project

2 recruiting centers:
PSSJD/Granada

FM patients
(see inclusién/exclusién criteria)

| Screening (T0) |

1
Randomization

!

LDN
(n=50)

v

| Baseline (T1) |

Placebo
(n=50)

evaluation (all the sample)

Neurobiological assessments (50% of the sample)

Clinical assessment/Ecological Momentary Assessment (Pain Monitor©) & Cost-utility

| 12 wks (T1) | |

Clinical assessment/Ecological Momentary Assessment (Pain Monitor© (all the sample)
Neurobiological assessments (50% of the sample)

| 24 wks (T2) | ‘l’

Clinical assessment/Ecological Momentary Assessment
(Pain Monitor©) & Cost-utility evaluation (all the sample)

ITT, “completers” & per-protocol analyses




Objectives:

O1. To assess the clinical efficacy and safety of LDN treatment at 12 and 24 weeks
of treatment (vs. Placebo) in improving self-reported pain (primary outcome),
clinical FM symptoms and quality of life.

02. To evaluate the cost-utility of LDN treatment (vs. Placebo) from the
government and healthcare perspective (24-weeks time horizon).

03. To evaluate the changes (baseline-12 weeks) in the levels of glutamate in areas
linked to the processing of pain and that show evidence of alterations in FM (i.e.
posterior insula, posterior cingulate cortex, anterior cingulate cortex, left
ventolateral prefrontal cortex) associated with LDN treatment (vs. Placebo).

04. To compare the changes associated with LDN vs. Placebo (baseline-12 weeks)
on the levels of blood immune-inflammatory markers.



Inclusion/exclusion criteria

Efficacy & cost-utility study (entire sample)

* Inclusion criteria : . o
FMS diagnosis (ACR 1990 criteria) * Inclusion criteria:

Women 18-75 years

Neurobiological sub-study (PSSJD sample)

* Beright-handed

Moderate-severe Musculoeskeletal pain (> 4/10) * Specific exclusion criteria:

Able to understand the Spanish language.
Having a smatphone (for EMA)
Provide informed consent to participate.

e Exclusion criteria:

Receiving opiod medication in the last 3 months;
Comorbidity with severe mental or medical disorders which
interfere with treatment (severe medical illness, psychotic
symptoms, substance abuse).

Known allergy to naltrexone or naloxone.

Having any hematologic disorder.

Abnormal hepatic function.

Taking anticoagulation medication.

Alcohol consumption during the study period.
Participation in other RCTs.

Pregnancy or planning to get pregnant during the study
period.

Breastfeeding.

Involved in ongoing litigation relating to FMS.

- Patients will be allowed to continue with their stable
pharmacological treatment will be monitored throughout the
analyses.

* Infection/cold symptoms on the day of blood extraction.

* Needle phobia.

e BMI>36 kg/m? or weight > 110Kg.

* Other rheumatologic diseases (e.g. rheumatoid arthritis, lupus)

* Use of oral or local corticosteroids or anticytokine therapy.

* Fever (>382C) or infection in the last 2 weeks.

* Vaccination in the last 4 weeks.

* Consuming more than 8 caffeine units per day.

* Smoking >5 cigarettes per day.

* Impossibility to be evaluated by means of MRI (due to claustrophobia, metal
implants, pace-makers, etc.).

* Acute pain not -related to FMS on the day of the study (e.g. headache,
lumbar pain).

* Taking anti-inflammatory drugs in the previous 72h to blood extracion/MRI.

medical treatment. Changes in pharmacological/non-
study and may be a cause of drop-out from the final



Clinical and cost-utility variables

Primary outcome:

Pain Monitor© app [7] will be used to evaluate changes in perception of pain intensity (in a -Numerical Rating Scale-NRS- from O-
10) in an EMA design.

Secondary outcomes:

- Revised Fibromyalgia Impact Questionnaire (FIQR; [11]). 21-item questionnaire on physical function, overall impact and severity of
the symptoms associated with FM. Additionally, six items from the symptom-subscale of the FIQR (i.e. fatigue, stiffness, depression,
anxiety, memory/attentional problems, quality of sleep) -rated from 0 to 10- will be also included as part of the Pain Monitor©
protocol.

- Hospital Anxiety and Depression Scale (HADS; [12]). Brief scale to evaluate anxious and depressive symptomatology.

- Multidimensional Inventory of Subjective Cognitive Impairment (MISCI; [13]). 10-item inventory for evaluating fibrofog (perceived
dyscognition) in patients with FM.

- EuroQol-5D (EQ-5D-5L; [14]). Instrument for evaluating health-related quality of life. It is composed of two parts: 1) reduced
mobility, self-care-related problems, pain/discomfort and anxiety/depression; and 2) current health status (from 0-100).

- Client Service Receipt Inventory (CSRI; [15]). Retrospective case report form on the use of healthcare and social services during the
last 6 months.

- Patient Global and Specific Impression of Change (PGIC/PSIC; [16]). Indicator of meaningful overall change and change in specific
domains (physical and social functioning, work-related activities, mood, and pain).

- Adverse events linked to the treatments. Ad hoc measure to evaluate safety during the study.



Neurobiological measures

MRI Spectroscopy:

Blood inflammatory markers:

Protocol: MRI 3T Phillips Ingenia. =
Main outcome: Glutamate and Glutamate+Glutamine

levels .
Other metabolites also evaluated: Myo-inositol, N- €,
acetilaspartate, coline & creatine (and related ratios) - —

Locations: posterior insula, posterior cingulate cortex,
ventrolateral prefrontal cortex

Pro-inflammatory: IL-1B, IL-6, sIL6r, sgp130, IL-8, TNF-q,
High-sensitive C-Reactive Protein

Anti-inflammatory: IL1-ra, IL-10




Next steps...

e Get funding (ISCIII 2019, pharma-industry...)
Do the RCT (2020-2022)

Moltes gracies per la vostra atencid!



