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Learning Objectives

1/31/2026
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Understand 
nociplastic pain, its 
diagnosis, and its 
relevance 

1
Evaluate alternative 
strategies for pain 
management, 
especially in central 
sensitivity syndromes

2
Compare existing 
neuromodulatory 
techniques and 
explore their neural 
bases
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What is Pain?

• IASP Definition: 
oAn unpleasant sensory 

and emotional experience 
associated with, or 
resembling that 
associated with, actual or 
potential tissue damage. 

Type of Pain Definition Examples

Nociceptive

Due to tissue 
damage or 
inflammation 
(via 
nociceptors)

Osteoarthritis, 
cuts, surgery

Neuropathic
Due to nerve 
injury or 
disease

Diabetic 
neuropathy, 
shingles

Nociplastic

Due to altered 
pain processing 
without clear 
tissue/nerve 
injury

Fibromyalgia, 
IBS, primary 
headaches 
(tension-type 
and 
migraine), som
e low back and 
knee pain
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What is Nociplastic Pain?
• Chronic pain that is neither fully nociceptive or 

neuropathic

• Altered nervous system pain processing despite no 
clear evidence of actual tissue damage or nerve injury 
(amplified pain signals/ central sensitization)

• Diagnosis and Recognition:
• Chronic pain > 3 months
• Hypersensitivity
• Absence of clear nociceptive/neuropathic cause
• Other symptoms (fatigue or cognitive issues)

• Importance:
• Validates pain is real, even without visible injury
• Improves treatment (understanding mechanism 

helps target therapies)
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Yunus MB. Semin 
Arthritis Rheum. 2008
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Jurado-Priego et al. 2024. PMC11275111

• Diagnosed more in women than in men (3:1) 
• Age 30 - 35 years initially diagnosed; peak 

prevalence between 50 and 60 years



Mechanisms



Neuroimaging & Neuroinflammation 
(Pathophysiology)

• Changes in brain regions involved in pain 
processing.
▪ Disrupted intrinsic connectivity within multiple brain 

networks in FM patients.
▪ Increased connectivity to the insula is directly associated 

with increasing spontaneous pain.
• TSPO PET imaging suggest microglia are 

predominant glial population driving PET 
abnormalities in fibromyalgia

• Normalization of rs-fcMRI with exercises, 
pregabalin, acupuncture, and other therapies that 
benefit pain.
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Nishigami T, et al . 2023. PMC10380903.
Harris & Napadow. 2011. PMC2921024
Albrecht et al. 2019. PMC6541932
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Autonomic 
Nervous 
System 

Imbalance

HRV studies with higher resting heart rate, 
reduced overall HRV, lower vagal tone in 
FMS

Persistent sympathetic overactivity

Fatigue, sleep disturbance, 
anxiety/depression, and sometimes 
orthostatic intolerance or POTS-like features



Measurement 
and Diagnosis 

•CSI
•PSD (ACR 2016)
•FIQ-R
•QST

*standard labs just to 
r/o other diagnoses
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Central Sensitization Inventory

Mayer TG, et al. Pain Pract. 2012. 

PMID: 21951710; PMCID: PMC3248986.
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ACR 2016 
Fibromyalgia 

Diagnostic Criteria
PSD = WPI + SSS
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Fibromyalgia 
Impact 
Questionnaire - 
Revised

Bennett RM, Friend R, Jones KD, Ward R, Han BK, 

Ross RL. The Revised Fibromyalgia Impact 

Questionnaire (FIQR): validation and psychometric 

properties. Arthritis Res Ther. 2009;11(4):R120.
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Quantitative Sensory Testing
Heightened pain sensitivity(hyperalgesia) and allodynia due to 

central and peripheral sensitization(QST).
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Treatments

• Pharmacotherapy
• Non-pharmacological 

Therapies
• Neuromodulatory 

Therapies



FDA-approved Medications

• Pregabalin – a calcium channel alpha-2-delta subunit ligand 
(anticonvulsant) 

• Duloxetine – SNRI
• Milnacipran – an SNRI with a somewhat more noradrenergic profile, 

approved for fibromyalgia (but not depression in the U.S.).
• TNX-102 SL (Tonmya, sublingual cyclobenzaprine HCl) – a once-daily, 

bedtime, sublingual formulation recently approved as a non-opioid 
treatment for fibromyalgia, with evidence for improvements in pain, sleep, 
and function.



Low-Dose Naltrexone (Experimental)
Crossover trial (4.5 mg nightly, n=31), LDN produced about a 29% reduction in 
baseline pain vs ~18% with placebo (P≈0.016), with improvements in life 
satisfaction and mood but not sleep or fatigue. (Younger 2013)

Subsequent small studies and case series suggest that ~50–70% of 
patients report clinically meaningful pain improvement, with generally good 
tolerability; dizziness and vivid dreams are among the more common side effects.

Fibromyalgia and Naltrexone: The FINAL Study (FINAL), Danish, 99 participants 
did not show LDN to be superior to placebo at 12 weeks. (Due Brunn 2023) 

~ $45/month - worth a try for refractory pain?   

Scoping Review for Centralized Pain: Rupp, Young, Chadwick 2023



Dara et al. Biomedicines. 2023



Non-
Pharmacological 

Treatments

Exercise therapy and physical therapy

• Stretching, aerobic, strengthening, pilates
• Manual and manipulative therapies, hydrotherapy

Nutrition 

• (Vit D, Magnesium, Protein, Water, B-vitamins)

Cognitive behavioral therapy and other 
psychological therapies

Virtual reality and others...



Balanced Diet

22
Metyas C, Aung TT, Cheung J, Joseph M, Ballester AM, Metyas S. Diet and Lifestyle Modifications 

for Fibromyalgia. Curr Rheumatol Rev. 2024;20(4):405-413. doi: 

10.2174/0115733971274700231226075717. PMID: 38279728; PMCID: PMC11107431.



Supplements
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Vitamin D
Lower in FM than in control 

groups

Low levels correlate with 
musculoskeltal pain

Supplementation improved 
FIQ and VAS in 180 female 

FM patients

Shouild target normal 
levels (can result in toxicity)

Magnesium
Helps with healthy nerve, 

bone, muscle function

200-400 mg/day

Iron 
Only if anemic

Probiotics
Help with gut 

health/function and IBS 
symptoms



Psychological Therapies
• Greatest evidence for pain reduction in FM
• Recognize negative thought patterns, improve coping and self-managementCognitive Behavioral Therapy

• Mindfulness-based stress reduction for pain, sleep, depression
Mindfulness-Based 

Interventions

• Progressive muscle relaxation
• Guided imageryRelaxation Techniques

• Effectiveness in managing pain, sleep, depression
•Stanza (Swing Therapeutics) smartphone-based app received FDA approval for FM

Acceptance and 
Commitment Therapy

• Help with sleep in FM when combined with relaxation techniquesBiofeedback

• More effective than usual care for pain, sleep, depression in FMHypnosis

24
Hassett AL, Gevirtz RN. Nonpharmacologic treatment for fibromyalgia: patient education, cognitive-behavioral therapy, relaxation techniques, and complementary and alternative 

medicine. Rheum Dis Clin North Am. 2009 May;35(2):393-407. doi: 10.1016/j.rdc.2009.05.003. PMID: 19647150; PMCID: PMC2743408.



Virtual Reality
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• 11 RCTs with 535 women showed 
reduction in FMS pain, fatigue, anxiety, 
depression, and increases in dynamic 
balance, aerobic capacity, and quality 
of life 

• One study found a 40% reduction in 
pain scores and 24% reduction in pain 
intensity after VR use

• Patients generally find VR acceptable, 
with limited side effects, and are open 
to using it at home for pain 
management

Cortés-Pérez I,  2021.  PMC8621064.



Novel 
Treatments

(Neuromodulatory 
Off-Label)
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Wearable TENS-based 
neuromodulation 

devices for 
fibromyalgia and 
neuropathic pain

• Quell - first FDA-cleared, non-
pharmacological wearable 
device for fibromyalgia (De 
Novo authorization in 2022 for 
this indication)

• Approved based on a double-
blind RCT showing statistically 
significant improvement in most 
FIQR domains; better results 
when pain sensitivity was higherJamison RN. J Pain Res. 2021. 

PMID: 34335055; PMCID: PMC8318714.
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1/31/2026
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Herbs

Vitamins

Foods

Biologically-Based

https://www.nccih.nih.gov/

Integrative Medicine

Combines conventional (standard) therapies 
(such as drugs and surgery) with 

complementary therapies (such as 
acupuncture and yoga)
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• Retrospective analysis
• Over ¾ experienced immediate pain decrease
• 60% reported MCID; average decrease was 2.5 points
• Opioid use in the past year = less improvement
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Trans-auricular Vagus Nerve Stimulation (taVNS)

• Non-invasive 
technology applied 
to the auricular 
branch of 
the vagus nerve to 
modulate 
autonomic nervous 
system

32



33



Mixed Nerve

• 80% afferent fibers 

• (input to CNS)

• 20% efferent fibers 

• (output to body)

Photo Credit: Bruno Bordoni, PhD in StatPearls
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Vagus and The 
Cholinergic Anti-
Inflammatory Pathway

• The afferent arm of the vagus nerve 
activated by peripheral inflammatory 
stimuli (i.e., infection and tissue injury) 
signals the nucleus tractus solitarius 
that, by stimulating the efferent vagus 
nerve, causes norepinephrine release 
from the vagal splenic terminations.
•  This in turn stimulates ACh 
secretion by the ChAT⁺ T cells in the 
spleen that by binding α7nAChR 
expressed by macrophages induces 
anti-inflammatory response

Benfante R, Di Lascio S, Cardani S, Fornasari D. Acetylcholinesterase inhibitors targeting the cholinergic anti-inflammatory pathway: a new therapeutic perspective in aging-related disorders. 
Aging Clin Exp Res. 2021 Apr;33(4):823-834. doi: 10.1007/s40520-019-01359-4. Epub 2019 Oct 3. PMID: 31583530. 36



Percutaneous 
Electric Nerve 
Field 
Stimulation 
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Woodbury et al. Pain Medicine. 2021.38



Woodbury et al. Neurobiology of Pain. 2022.39



Cranial Electrotherapy 
Stimulation (CES)

Mechanism of Action
• CES is a type of treatment in which the 
brain is stimulated by a tiny current of 
electricity, no more than 600 millionths of 
an ampere
• The FDA recognizes CES as a Class II 
device for the treatment of depression, 
anxiety, and insomnia, and research backs 
its efficacy at treating pain and stress 
disorders.
• It is thought to modulate brain cells to 
return them to a healthy, normal state.
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Alternating Current

Entrainment (synchronize 
neurons to the same firing 
pattern as the stimulation)

Activate/Deactivate
(get neurons to fire more or 
less)
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rTMS (2021 Review)
• Large body of research supporting use in 

fibromyalgia
• Multiple meta-analyses showing efficacy
• 19 studies of 643 participants found 

reduction in disease on FIQ, with larger 
reduction in older patients (p=0.008)

• Effects persist 2 weeks after final 
treatment

• Targeted areas were M1 and dlPFC

44
Su YC, 2021. PMC8538417.



Take Away Points

Fibromyalgia and Central Sensitivity Syndromes (CSS) have a 
pathophysiological basis – validate your patients!

Work towards novel lab-based and imaging biomarkers is under way; clinical 
diagnoses that can be gauged using validated instruments (CSI, PSD, etc.)

Only 4 FDA-approved medications for fibromyalgia; many off-label options.

Non-pharmacological therapies are a mainstay of treatment, with strongest 
evidence for CBT.

Neuromodulatory therapies hold promise, with some wearable and digital 
devices receiving FDA indications for fibromyalgia.
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Anna.Woodbury@emory.edu
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