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• Fall 2012 – CA surveillance and publications
• Fall 2014 – sudden increase recognized

o Acute 
o flaccid 
o myelitis
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CDC Monitoring

https://www.cdc.gov/acute-flaccid-myelitis/cases-in-us.html

Social 
distancing 
and 
enhanced 
infection 
precautions

https://www.cdc.gov/acute-flaccid-myelitis/cases-in-us.html


Symptoms and Course

Messacar, et al. Ann Neurology. 2016



Spectrum of Disease

Respiratory 
failure & 

death

Clear 
weaknessMinor limp



Clinical vs Epidemiologic 
Diagnosis

• No diagnostic biomarker

• CDC definitions are for reporting and epidemiologic 
study
o https://www.cdc.gov/acute-flaccid-myelitis/hcp/case-definitions.html

• Clinical and research criteria



A Consensus 
on Clinical 

Diagnosis of 
Acute Flaccid 
Myelitis 2021 

AFM
Consensus
Discussion

Clinical 
assessment & 
Management

Laboratory
Methods  &

Diagnosis

Research 
Opportunities

Patient & 
Family 

Advocacy

Rehabilitation 
& Surgical  
Function  
Recovery

Neuro-
physiology

ICU 
managementAcute 

Flaccid Myelitis
Working 
Group



Testing
• Imaging – MRI 

o Entire Spine
o With and without contrast 

• MRI Brain

White

Central Gray



Anterior horn/gray matter 
predominant lesions
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Anterior horn/gray matter 
predominant lesions



Anterior horn/gray matter 
predominant lesions



Nerve root enhancement –
anterior predominant



Testing
• Labs – AS EARLY AS POSSIBLE
• Nasal swab, oral swabs, blood, stool, CSF 

o State lab -> CDC
o Hospital labs
o CSF = cerebrospinal fluid

• EVD68, other viruses
• Mimics such as MOG Antibodies



Pathophysiology~ 
Cause/Process

• Epidemiology
•Mice
• Viral Genes
•Neurons
• Human CSF

Hixon, et al. Viruses. 2019



AFM paralleled 
Enterovirus D68

• AFM

• EV D68

Sejvar J, et al. 2016



Learning From Mice



AFM Pathophysiology
• 4/5 strains from 2014 → 

paralyzed neonatal mice
• Age dependent paralysis
• Loss of motor neurons
• Infectious virus, viron particles 

and viral genome in spinal 
cords

• Immune sera protective 
against paralysis

Hixon, et al. PLOS Pathogens. 2017



CSF Anti-EV Antibodies



Monoclonal antibody 
therapy



Treatment Overview
• Acute

o Inflammation directed
o Viral directed
o ?Neuroprotective?
o ?Restorative?

• Symptomatic & Supportive
o Bone health
o Psychotherapy 
o Bracing
o Assistive devices
o Pain management
o Nutrition
o Ventilation

• Chronic/Rehabilitation
o THERAPIES – PT, OT, speech, feeding
o Electrical stim “e-stim”

• Surgical
o Nerve transfers
o Muscle transfers
o Tendon Transfers



Restorative surgeries

• Muscle transfer
• Tendon transfer
• Scoliosis interventions



Future Directions
• CDC AFM Task Force
• National AFM Working Group
• NIH “Natural History Study”
• Biomarker, therapeutic and 

vaccine discovery research
• CSF EV-D68 Ab test
• Long term follow up studies

• Collaboration!



Geography 
– Level

• Cervical
o Neck, arms, 

diaphragm/ 
breathing

• Thoracic

• Lumbar 

• Sacral
o Bladder and 

bowel function

*May affect all 
functions below 
level if connections 
are destroyed



Geography
• Spinal cord side = laterality
• Regions of the spinal cord

Motor neurons live 
in the anterior horn 
–> tell muscles to 
move

Anterior = front



MISDIAGNOSES
• AFM Working group - 13 institutions in the 

US and Canada. 
• Misdiagnosed = 

o alternative diagnosis(es) prior to AFM 
o evaluated by a medical provider & discharged home 

• 175 AFM patients 
o → 38 Promptly diagnosed
o → 137 Misdiagnosed

Leslie Hayes, MD



Clinical Presentation
Ask Examine

Fever? Eye movements

Infectious symptoms? Facial symmetry

Back, neck, limb pain? Speech

Drooling? Raise arms high to the sky

Change in voice? Tone & symmetry

Difficulty swallowing? Reflexes

New hand preference? Jump, squat & recover, 
high knee march

Increased falling? Gait



All diagnoses (N=140)

Acute (N=70)

Non-neurologic (N=61)

CNS (N=55)PNS (N=15)

ADEM (N=9)TM (N=36)

Other neuroinflammatory
condition (N=2)

Infectious (N=35)

Conversion 
(N=5)

Musculoskeletal (N=19)
Plexopathy

(N=3)

Toxic/transient 
synovitis (N=6)

Fracture/sprain/injury (N=2)

Meningoencephalitis 
(N=17)

Non-specific viral 
illness (N=10)

Other (N=2)

Other acute
spinal cord 
pathology

(N=6)

Non-specific 
Para-infectious/ 

autoimmune
process
(N=2)

Non-acute (N=7)

Neurologic (N=77)

Neuritis 
(N=1)

Bell’s palsy
(N=3)

Other (N=8)

Other 
(N=9)

Torticollis 
(N=1)

Myositis 
(N=1)

GBS (N=15)

Brain (N=11)Spinal cord (N=42)

AIE (N=1)

Stroke (N=1)



Acute Treatment
• Preliminary Mouse Data

o IVIG – GOOD, the earlier the better
o Steroids - BAD
o Fluoxetine – EQUIVOCAL

Tyler K. AAN 2017.


