
Chronic Pain & Effects on
the Nervous System in
People with HIV

Jessica Robinson-Papp, MD, MS, FAAN
Professor and Vice Chair for Research

Icahn School of Medicine at Mount Sinai

Department of Neurology

1

June 4, 2026



Disclosures

 Scientific Advisory Board Member

 Neuropathix Inc 

 Immgenuity Inc
 Consultant

 Eli-Lilly

 Vertex

 Lexicon

 Tris Pharma
 UpToDate (Royalties)

2



Learning Objectives

 Explain how HIV interacts with the nervous system leading 

to neurologic disorders.

 List the neurologic disorders which are common in people 

with HIV.

 Describe the approach to evaluation and management of 

pain in people with HIV.
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How does HIV interact 
with the nervous 

system?



HIV in the Brain

Saylor D et al. HIV-associated neurocognitive disorder--pathogenesis 

and prospects for treatment. Nat Rev Neurol 2016; 12(4):234-248.

• HIV-encephalitis

• Primary infection of 

the brain with HIV

PLUS

• Inflammatory 

response

• Neurotoxic proteins 

can still be produced 

even when HIV is 

controlled



HIV in the spinal cord

• Classic syndrome of HIV-associated myelopathy 

(progressive spastic paraparesis) rarely seen today

• Post-mortem spinal dorsal horn (SDH) specimens 

from people with HIV and pain displayed:

Yuan et al. Ann 

Neurol. 2014.

• Elevated gp120

• Neuroinflammation 

• Synapse degeneration



HIV and the PNS: gp120

▶ Early work focused on DRG culture system

▶ Later included work at the axonal level and showed 

an additional local axonal toxicity of gp120 via 

mitochondrial capsase pathway

▶ Animal models exposing rat sciatic nerve to gp120 

recapitulated clinical features of neuropathy

Keswani, S. C., et al. (2003). "Schwann cell chemokine receptors mediate HIV-1 gp120 toxicity to 

sensory neurons." Annals of Neurology 54(3): 287-296.

Melli, G., et al. (2006). "Spatially distinct and functionally independent mechanisms of axonal 

degeneration in a model of HIV-associated sensory neuropathy." Brain 129(5): 1330-1338.

Wallace, V. C. J., et al. (2007). "Characterization of rodent models of HIV-gp120 and anti-retroviral-

associated neuropathic pain." Brain 130(10): 2688-2702.



HIV and the PNS: Mitochondrial mechanisms 

▶ No evidence of direct infection of 

nerve by HIV

▶ Mitochondrial and immune 

mediated mechanisms

▶ Mitochondrial: Increased levels 

of mtDNA mutations identified in 

postmortem sural nerves of 

patients with HIV-DSP as 

compared to control patients or 

HIV patients without DSP.  

Mutations also more prevalent in 

distal sural nerves compared to 

dorsal root ganglia.

Annals of Neurology

Volume 69, Issue 1, pages 100-110, 8 NOV 2010 DOI: 10.1002/ana.22150

http://onlinelibrary.wiley.com/doi/10.1002/ana.22150/full#fig2



Clinical disorders



Common Neurologic Disorders in PWH

Can be directly HIV-related, related to immune 

suppression, or indirectly/not-clearly HIV related

CNS

• HIV-associated neurocognitive disorder (HAND)

• CNS opportunistic infections (now rare)

• Cerebrovascular disease

PNS

• HIV-associated neuropathies

• PNS opportunistic infections (very rare, historically mostly CMV 

related)



CNS



International HIV-Cognition Working Group 2023

• Unsuppressed HIV

• CNS escape

• CD8 encephalitis

• IRIS

• Disparities in educational quality and 

literacy

• Culturally appropriate normal-values for 

neurocognitive tests

• Sociocultural factors



CNS Conditions in People with HIV 

(mostly untreated)

Toxo PML
CMV 

encephalitis PCNSL

Cryptococcus Aspergillus Nocardia Bacterial 

(septic emboli)



Co-morbid cerebrovascular disease

Gutierrez J, Albuquerque ALA, Falzon L. HIV infection as vascular risk: A systematic review of the literature and meta-analysis. PLOS ONE 2017; 12(5):e0176686.

Morgello S, Murray J, Van Der Elst S, Byrd D. HCV, but not HIV, is a risk factor for cerebral small vessel disease. Neurol Neuroimmunol Neuroinflamm 2014; 

1(3):e27.

• People with HIV have a high burden of traditional vascular risk factors

• HIV itself is also a risk factor for cerebrovascular disease



TBI Among People with HIV

Gupta et al. 2025. Traumatic brain injury: An emerging threat for HIV-associated neurocognitive disorder. 

In: Neuropsychiatric Complications of HIV.

• High prevalence of at least mild TBI, one study 

reporting 23.4% of their sample had been assaulted 

and 14.8% had been exposed to domestic violence.

• People with HIV and TBI have, compared to 

HIV+/TBI- (Lin et al 2011): 

• Decreased NAA in frontal lobes on MR 

spectroscopy indicating neuronal damage

• Are more impaired on cognitive testing (working 

memory, learning) 



Co-morbid neurodegenerative disease

https://www.cdc.gov/hiv/group/age/olderamericans/index.htmaging

https://www.alz.org/media/documents/alzheimers-facts-and-figures-2019-r.pdf

• The great majority of people with HIV are still below the age in which 

neurodegenerative disorders like Alzheimer’s become common

• But this is changing

Chakradhar S. A tale of two diseases: Aging HIV patients inspire a closer look at Alzheimer's disease. NatMed 2018; 24(4):376-377.

Canet G, Dias C, Gabelle A, Simonin Y, Gosselet F, Marchi N, et al. HIV Neuroinfection and Alzheimer’s Disease: Similarities and Potential Links? Frontiers in Cellular Neuroscience 2018; 12(307).



• Medicare data from all beneficiaries with HIV 

(~27,000) and a 5% sample of people without 

HIV

• Diagnoses included: AD, vascular, 

frontotemporal, and unspecified dementia

• Limitation is that these are chart derived 

diagnoses (so cannot exclude that some of these 

people have HAND)

• Alzheimer’s can be more definitively diagnosed 

with biomarkers (amyloid PET, CSF amyloid/p-

tau), but these are limited by insurance and 

availability 



Practical Points: Clinical Evaluation of HAND

• Comprehensive medical history:
o Current age 

o HIV-relevant history (disease duration, nadir, h/o CNS OIs)

o Comorbidities especially cardio/cerebrovascular

o Head trauma

o Family history of dementia

o Pre-morbid function

• Neurologic exam (looking for focality, motor abnormalities)

• MRI brain (r/o mass lesions, cerebrovascular disease)

• Assess for reversible causes of dementia (syphilis testing, TSH, B12)

• Neurocognitive testing (when available)

• Treatment?



Practical Points: Counseling

This is not like 

Alzheimer’s disease. 

Most people don’t get 

worse and some even get 

better.

You are doing a great job 

taking your HIV meds and 

staying undetectable. It’s the 

most important thing you can 

do for your brain.

You can promote brain health 

generally with exercise, a 

healthy diet, staying active and 

engaged, and avoiding drugs, 

alcohol and smoking.

Mental health is so 

important for optimizing 

your cognitive function. 

How has your mood 

been?If it’s good for your heart 

it’s probably good for your 

brain. Let’s check your 

blood pressure and 

cholesterol.

Your memory tests did show 

some weaknesses but there are 

also areas where you did well. 

Let’s think of strategies to put 

those strengths to work.

How’s your 

sleep?



PNS



HIV-associated distal symmetric polyneuropathy 

(HIV-DSP)

• Symptoms: burning, tingling, numbness in the feet.

• Signs: decreased reflexes and sensation in the feet; may have mild 

distal weakness/atrophy.

• >50% of patients with longstanding HIV have signs of neuropathy; 

about half are symptomatic.

• Older antiretrovirals have neurotoxicity (stavudine/d4T, 

didanosine/ddI, zalcitabine/ddC).  

• Current regimens unlikely to be significantly neurotoxic.

• None of the current single pill regimens list neuropathy as a side 

effect 

• Non-HIV factors increasingly important: multi-morbidity, aging, 

increasing prevalence of obesity and diabetes, poor nutrition, 

substance use. 



HIV-DSP Diagnosis (clinical setting)

 Can be a clinical diagnosis in patient with typical presentation 

(symmetric, distal, sensory predominant)

 Social history, medication review and limited laboratory testing to 

assess for exacerbating factors 
Some of the drugs that may cause peripheral neuropathy 

include:

Anti-alcohol drugs (Disulfiram)

Anticonvulsants (Phenytoin)

Cancer medications (Cisplatin)

Vincristine

Heart or blood pressure medications (Amiodarone)

Hydralazine

Perhexiline

Infection fighting drugs (Metronidazole, Flagyl®, 

Fluoroquinolones: Cipro®, Levaquin®)

Nitrofurantoin

Thalidomide

INH (Isoniazid)

Skin condition treatment drugs (Dapsone)

https://www.foundationforpn.org/wp-

content/uploads/2016/10/Medications-that-Can-Cause-

Peripheral-Neuropathy.pdf



Diagnostic testing: Nerve Conduction 

Studies and EMG



Diagnostic testing: Skin Biopsy



Autonomic 

neuropathy (AN)

• Potential symptoms: orthostatic dizziness or fainting, nausea, 

vomiting, early satiety, bloating, diarrhea, constipation, urinary and 

sexual dysfunction, dry eyes and mouth, and changes in sweating.

• Autonomic nerve 

fibers are structurally  

similar to the sensory 

fibers that are often 

affected in HIV-DSP, 

so likely vulnerable to 

the same insults that 

cause HIV-DSP.  



-Heart rate response to deep breathing 

(HRDB)

-Valslava maneuver (VM)

-Tilt

Diagnosis of Autonomic Neuropathy: Autonomic Reflex Screen

Quantitative Sudomotor Axon Reflex 

Testing (QSART)

Data used to calculate the Composite Autonomic Severity Score (CASS)



Prevalence of AN in HIV

▶ 115 PLWH recruited from a primary care HIV clinic 

▶ Autonomic reflex screen, neurologic exam, nerve conduction studies 

▶ HIV-AN was prevalent: 61% (CASS ≥ 3) and a/w DSP severity 
(measured by Total Neuropathy Score)

Robinson-Papp and Sharma. AIDS Patient Care STDS, 2013.

Robinson-Papp et al. JNV 2013. 



Long term outcomes

▶ Almost 10 years of follow-up (used cut-off date just before 

COVID), review of EHR to determine if HIV-AN predicted 

morbidity and mortality in HIV

▶ One or more of: death from any cause, opportunistic infection, 

major cardiovascular, renal and hepatic disease (defined as 

myocardial infarction, stroke, coronary artery disease requiring 

surgery or interventional procedure, kidney failure, cirrhosis).  

Kwon et al. Neurology Clinical Practice 2023.

Adjusted HR 3.85, 

CI 1.61–9.20

11 total events 

(1 cardiac)

17 total events 

(6 cardiac)

Multi-system poor outcomes, not just cardiac. Inflammatory basis?



Chronic pain in People 
with HIV



What is pain?

“An unpleasant sensory and emotional experience associated 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.

• Pain and nociception are different phenomena. Pain cannot be inferred solely 

from activity in sensory neurons.

• Through their life experiences, individuals learn the concept of pain.

• A person’s report of an experience as pain should be respected.

• Although pain usually serves an adaptive role, it may have adverse effects on 

function and social and psychological well-being.

• Verbal description is only one of several behaviors to express pain; inability to 

communicate does not negate the possibility that a human or a nonhuman 

animal experiences pain.

https://www.iasp-pain.org/PublicationsNews/NewsDetail.aspx?ItemNumber=10475



Nociplastic

NeuropathicNociceptive

Three general types 

of pain

Lancet, 2021



Most common types of pain:

Spinal pain

Joint pain

Neuropathic pain

Headache

Muscle pain

Pelvic pain

Pain disorders in 

people with HIV



People living with HIV and 

chronic pain are complex

• Overlapping pain syndromes

• Multiple medical co-morbidities



Biopsychosocial 

model of pain

Merlin et al 2014



Pain Evaluation and 
Treatment



Principles of chronic pain evaluation

• Diagnostic evaluation for new pain conditions is warranted

• Once pain is chronic, additional diagnostic evaluation should 

be limited

• Expectation should be set that finding a specific “cause” of 

the pain in the painful area of the body may not be possible

• The idea of pain as a neurologic disorder can be introduced 

(this is tricky to explain well)

• Sometimes the diagnosis “fibromyalgia” can be very helpful



Treating pain in PLWH

• No FDA approved treatments specific for pain in PLWH

• There are some HIV-specific guidelines (HIVMA/IDSA) 
that are lengthy and recommend management strategies 
that are likely not accessible to most (e.g., interdisciplinary 
teams, behavioral interventions)

• Can also follow guidelines for general population and/or 
similar conditions (e.g., diabetic neuropathy for patients 
with HIV-associated neuropathic pain)

• Important to set reasonable goals. Pain freedom is 
unlikely.

• Two general categories:

• Non-pharmacologic

• Pharmacologic



• Total of 51 

recommendations on: 

screening for pain and 

comorbid psychiatric 

disorders, pharmacologic 

and non-pharmacologic 

treatments.

• Most had low to moderate 

evidence

Recommended non-pharmacologic treatments

• CBT, yoga for MSK pain, PT/OT, hypnosis for neuropathy pain, acupuncture

Recommended pharmacologic treatments

• For neuropathy: gabapentin, capsaicin patch, cannabis, alpha-lipoic acid 

On opioids

• Similar to CDC guidelines 



Non-pharmacologic treatments

Mainstream                                                               Complementary/Alternative

• Tai chi

• Yoga

• Meditation

• Alexander technique

• Mindfulness based stress 

reduction

• Biofeedback

• Progressive Muscle 

Relaxation/Motor 

control

• Physical therapy

• Exercise

• CBT (and other 

behavioral 

interventions)

Active

Passive

• Hypnosis• Myofascial release

• Music therapy

• Therapeutic 

ultrasound

• TENS

• Acupuncture, acupressure

• Low level laser therapy

• Reflexology

• Craniosacral therapy

• Feldenkrais

• Rolfing

• Reiki

• Aromatherapy

• Magnets

• Natural products

• Massage

• Chiropractic and

osteopathic manipulation

• Interventional pain 

management

• Trigger point 

injections



Common threads among active non-pharmacologic 

treatments (mainstream and CAM) 

• Often combine psychological and physical components

• Psychological:

• Re-framing

• Self-efficacy

• Coping

• Physical:

• Strength

• Flexibility

• Cardiovascular fitness

• Body awareness

• Teach techniques for pain self-management 



Non-pharmacologic therapies for Chronic Pain in HIV

 HIV-PASS study: a) psychoeducation about pain and 

depression; b) supportive coaching; c) education 

pacing; and d) behavioral activation to increase 

engagement in pleasant and meaningful activities

 Mixed-methods feasibility study of MBSR versus 

health education control (N=32).

 Post-intervention primary outcome not met, but 

intervention group was better at 3-month follow-up

George et al. Behavioral Medicine. 2015.

 Physical therapy-based interventions

 STOMP (Skills to Manage Pain) Intervention



Pain treatments: 
Pharmacological



Pharmacologic treatment options

• Try to keep regimens simple when possible but may require 

agents from different classes

• NSAIDs/acetaminophen

• Gabapentinoids

• SNRIs

• Tricyclics

• Muscle relaxants

• Topicals

• CGRP-based therapies (migraine 

specific)

• Cannabinoids

• Opioids



Gabapentinoids

▶ Gabapentin

– Very safe overall, few drug interactions

– Mostly for neuropathic pain but also used more broadly

– Inexpensive

– Can cause sedation, weight gain, more rarely lower extremity 

edema

– Wide dosing range: 100 tid to ~800 tid

▶ Pregabalin

– Similar to gabapentin, twice daily dosing

– Common dose range: 75 bid to max 300 bid



SNRIs

• Venlafaxine, Duloxetine, Milnacipran

• Can be helpful for multiple types of pain: musculoskeletal, 

nociplastic (e.g., fibromyalgia), neuropathic.

• Good choice in patients with co-morbid depression/anxiety.

• Nausea is common side effect, usually goes away within 

one week. Usually given in AM to avoid insomnia.

• Duloxetine start 20-30 qd, increase to 60 daily.



Tricyclics and muscle relaxants

▶ Tricyclic antidepressants: amitriptyline and nortriptyline

▶ Old drugs with lots of off target effects

▶ Avoid (or use with great caution) in elderly or medically frail

▶ May be helpful in more robust patients particularly when pain is worse at 

night and associated with insomnia (since these are sedating)

▶ Can give in a single evening dose usually 25mg, range 10 to ~50mg. 

▶ Muscle relaxants mostly for musculoskeletal pain. 

▶ Many different ones, common ones include: cyclobenzaprine and tizanidine.



Brown, S., et al. (2013). "NGX-4010, a capsaicin 8% patch, for the treatment of painful HIV-associated distal sensory polyneuropathy: integrated analysis of 

two phase III, randomized, controlled trials."  10(1): 5.

Topicals: High dose concentration capsaicin patch

Other topicals include: topical diclofenac, low dose capsaicin products, menthol products. 

Mostly low risk, little systemic absorption.



Cannabis HIV-neuropathy studies

• Abrams 2007
• 50 participants with painful neuropathy randomized to cannabis vs. 

placebo cigarettes, TID x 5 days

• Smoked cannabis reduced daily pain by 34% (median reduction; IQR = -

71, -16) vs 17% (IQR = -29, 8) with placebo (p = 0.03). 

• Greater than 30% reduction in pain was reported by 52% in the cannabis 

group and by 24% in the placebo group (p = 0.04). 

• The first cannabis cigarette reduced chronic pain by a median of 72% vs 

15% with placebo (p < 0.001).

• No serious adverse events.

• Ellis 2009
• Randomized, double-blind cross-over with 28 completed participants 

with painful neuropathy

• Smoked cannabis or placebo 4 times daily for 5 days

• Participants achieving at least 30% pain relief: 46% with cannabis versus 

18% with placebo





Prescription opioids in people living with chronic pain 

and HIV

• Starting opioids for chronic pain is generally not 

recommended given risk (although some evidence for 

efficacy).

• Long term opioid prescribing is common in people with HIV, 

originates in the early epidemic when care followed a 

palliative model. 

Clinical guidelines for neuropathic pain typically include 

tramadol as second line and strong opioids as third line



Opioid 

Naive

Two distinct groups of patients, One guiding principle

Legacy 

patients

HARM REDUCTION… What am I most worried about and what do I think is the best 

way of avoiding it?  

Undertreating 

pain 

Opioid use disorder: 

3 C’s: Loss of control, 

compulsive use, continued 

use despite harm

Opioid exposure in 

the community 



Opioid decision tree

Utox has prescribed substance?

NoYes

Reasonable explanation 

(e.g. low dose prn use)?

Yes

No

No No

Stop prescribing. 

Alert patient and 

team.

Utox has other concerning 

substances?

Yes

Patient with behavioral 

issues?

Yes

Can continue 

prescription 

with utox and 

discussion of 

consensual 

opioid taper 

q3m

Ask patient about 

substance

Explain we can’t continue to rx opioids if 

there are other substances in urine. Can 

give another chance if it’s the first time 

and it seems appropriate (i.e., no 

behavioral issues). Otherwise (or if fails 

2nd chance) taper and offer bupe.

Reinforce behavioral 

expectations. If minor and 

correctable, continued rx

maybe ok. If cannot follow 

“the rules” but not dangerous 

will need to plan for taper 

and/or switch to bupe. If 

dangerous, then can’t stay in 

clinic.



Buprenorphine

Buprenorphine treatment has 

positive outcomes in people 

living with HIV and chronic 

pain and may be useful for 

pain as well.

Cunningham 2018. PMID: 29689538

Hale, Garofoli and Raffa 2021. 

Journal of Pain Research.



Conclusions

▶ HIV impacts the nervous system via neurotoxic viral proteins (especially 

gp120) and the inflammatory response to them

▶ Common neurologic disorders thought to be directly related to HIV are 

HAND and the peripheral neuropathies, but comorbidities can exacerbate 

both of these conditions

▶ Chronic pain is highly prevalent among people with HIV, may be in part due 

to central sensitization (aka nociplastic pain)

▶ Musculoskeletal pain, including spinal pain, is the most common, although it 

rarely occurs in isolation

▶ Multimodal treatment for pain is the goal but non-pharmacologic treatment 

choice may be limited by availability.

▶ Many people with HIV remain on opioids for chronic pain but this is largely a 

legacy effect. Probably best to avoid new prescriptions, unless benefit 

clearly outweighs risk, in which case buprenorphine is likely the safest 

option. 


