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Objectives

 Increase awareness of AFM
 Epidemiologic and clinical features
 Current understanding of etiology
 Laboratory and radiologic diagnostic procedures
 Management
 Outcome
 Public health implications for providers



Acute Flaccid Paralysis
 Immunopathologic disorders

- Guillain-Barré
- Transverse myelitis
- Acute Disseminated Encephalomyelitis 

(ADEM)
- Antibody-Associated Disease (MOG-Ab 

disease)
- Neuromyelitis Optica Spectrum 

Disorder (NMOSD)
 Acute Flaccid Myelitis

- Largely restricted to neural gray matter
- Poliomyelitis 

 Spinal cord compression
- Tumor
- Hemorrhage

 Ischemic spinal cord disease
 Post-traumatic myelopathty
 Other:

- Lupus
- Sarcoidosis
- Sjogren’s Syndrome



Poliomyelitis 

 Ancient disease (Egypt)
 Lesions first identified in 1870 (Charcot)

- Polio (Greek = gray)
- Myelos (Greek = marrow) = poliomyelitis
- -itis (inflammation)

 Late 19th century to early 20th century 
- Epidemiology changed from predominantly endemic to epidemic form 

(Sweden and Norway, later in other industrialized countries)
- Ascribed to increasing numbers of susceptible children due to 

improvements in hygiene and sanitation, delaying exposure to later in 
life 



Poliomyelitis

 Before introduction of vaccine in 1955, over 
600,000 children were paralyzed each year

 Since 1988, cases have decreased from an 
estimated 350,000 to 33 in 2018
- Type 2 – eradicated in 1999
- Type 3 – last reported case in 2012

 Pakistan and Afghanistan 



Acute Flaccid Myelitis: Changing 
epidemiology

 Post-polio
- Rare, novel condition
- Single cases 
- Associated with multiple viruses

• Nonpolio enteroviruses
• West Nile Virus and other flaviviruses
• Adenovirus



Acute Flaccid Myelitis: Changing 
epidemiology

 Emerging globally in epidemic form
- Recognized in 2010
- First large outbreak in US – 2014 
- Seasonal waves in US, largest in 2018
- Temporally associated with emergence of EV-D68 and 

EV-A71



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

 Confirmed 
case
- Acute onset 

of flaccid 
limb 
weakness

- MRI findings 
meeting 
surveillance 
criteria

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


AFM Cases
 Confirmed since CDC 

began tracking in 
2014: 574

 Biennial seasonal 
outbreaks with 
increasing # of cases

 13 cases confirmed in 
2019 as of 6/28 (CA, 
MD, NE, NC, PA, TX, 
UT, WV)
- 63 under investigation

https://www.cdc.gov/acute-flaccid-myelitis/cases-in-us.htm; MMWR 2019;68(27):608-613

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


Nonpolio enteroviruses
 Large family of viruses
 Some are more commonly transmitted by 

respiratory route
 Endemic and epidemic circulation in late 

summer/fall
 Wide array of disease syndromes:

Respiratory infections
Conjunctivitis
Myositis
Pleurodynia
Myocarditis
Maculopapular rashes
Vesicular rashes

Hand-foot-mouth disease
Herpangina
Meningitis
Encephalitis 
Sporadic AFM
“neonatal viral sepsis”



EV-D68 as the cause of epidemic AFM

 Epidemiologic evidence supports EV-D68 as 
major cause
- Sudden emergence in 2014 with widespread activity
- Association with severe respiratory illness
- Found in nasopharynx of affected patients

 In 2018, EV-A71
- Known cause of HFM and sporadic AFM 
- Also found in US 



https://www.nih.gov/news-events/news-releases/enterovirus-antibodies-detected-acute-flaccid-myelitis-patients

https://www.nih.gov/news-events/news-releases/enterovirus-antibodies-detected-acute-flaccid-myelitis-patients


EV-D68 as the cause of epidemic AFM

 Mutations and recombination have lead to: 
- Widespread circulation

• Sporadic respiratory illnesses since discovery in 1962
• First nationwide outbreak in 2014

- Increased pathogenicity
• Unique genome in new clade
• 2014 strains are neurotropic in mouse model
• 2014 strains can infect human neuronal cell lines

- Possibly a new threat for larger epidemics 



Acute Flaccid Myelitis

 Predominantly gray matter injury
- Anterior horn cell
- Pathophysiology: unknown
- Hypotheses:

• Direct viral invasion with cytopathology
• Virus-induced autoimmune damage
• Virus interaction with host microbiome



Confirmed AFM cases in 2018: Features

 Cases – 233
 Median age – 5.3 years 

- Range: 6 mos – 81 yrs)
 Male – 58%
 Race

- Asian – 4%
- Black – 9%
- White – 63%
- Multiracial – 2%
- Unknown – 21%

 Clinical illness
- Upper limbs only – 42%
- Lower limbs only – 13%

 In prior 4 weeks (IQR)
- Any illness – 96% (2-8d)
- Resp – 83% (3-8d)
- Fever – 78% (1-5d)
- Resp or fever – 92% (2-7d)
- GI tract – 36% (1-7d)

 Mortality – no deaths 
MMWR 2019;68(27):608-613



Clinical features
 Sudden denervation-associated muscle weakness

- Mimics poliomyelitis
- Sudden onset of asymmetrical limb paralysis 

• Upper > lower
• Proximal > distal
• Hyporeflexia
• Usually no loss of sensation, although can be panful
• Worsens over hours to days, then stabilizes

- Accompanying cranial nerve abnormalities
- Encephalopathy/Seizures – rare 
- Ventilatory failure



MRI findings 
 Spinal cord lesions

- Largely restricted to gray 
matter

- Spanning more than one or 
more spinal segments

 Pons and medulla lesions
 T2-weighted signal 

hyperintensity without 
edema
- May not develop until >72 

hours from onset of 
weakness

Pediatric Neurology 2016;55:17-21



Kirolos, et al. Developmental Med & Child Neuro 2019;61:376-380



Confirmed AFM cases in 2018: CSF findings

 Pleocytosis – 96% 
 Median cell count – 92

- Range – 6-814
- IQR – 42-158 



MMWR 2019;68(27):608-613



EMG and nerve conduction findings

 May be normal initially
 After 1-2 weeks

- Low motor amplitudes with normal conduction velocities
- No sensory nerve conduction abnormalities

 Later stages 
- Spontaneous muscle fiber activity (fibrillation potentials)

Ann Neurol 2016;80:326-338; Neurology 2017;89:129-137



Targeted therapies
 Not enough evidence to endorse or discourage use of:

- Corticosteroids
• Mouse model of EV-D68 infection – may be harmful
• Balance potential risks with degree of cord edema or white matter 

involvement
- IVIG

• No evidence of harm
- Plasmapheresis

• Inherent procedural risks, no evidence of harm
- Antivirals

• Acyclovir only if HSV is in differential diagnosis



Zhang, et al JClinVirol 2015;69:172-175



Targeted therapies
 Not recommended for use (possible harm):

- Fluoxetine (Prozac) – selective serotonin reuptake inhibitor 
• In vitro activity against enteroviruses, including EV-D68 
• Concentration in brain exceeds serum
• Mouse model of EV-D68 infection – increased mortality 

- Interferons
• Failed improvement in West Nile poliomyelitis-like illness and multiple 

arboviral encephalitis cases
• Concern about potential for harm due to immunomodulatory effects in 

setting of possible ongoing viral replication
- Biologic modifiers

• Potential interference with T-cell function or humoral response



Outcome

 CDC 2018 data: no deaths
 Intensive rehabilitation is associated with 

continued improvement for over one year 
- Most children have residual weakness and muscle 

wasting at one year
- Electrophysiologic studies continue to show 

defibrillations
 Unknown: will there be a parallel to the post-polio 

syndrome?

Neurology 2017;89:129-137



Recommendations for clinicians

 Report all patients with sudden onset of flaccid 
limb weakness that meet clinical criteria for AFM 
to health department regardless of laboratory 
results or MRI findings



Data Collection

 For all patients with acute onset of neurologic illness 
with flaccid limb weakness that meet AFM clinical 
criteria regardless of laboratory results or MRI findings
- Collect specimens as close to onset of limb weakness as 

possible
• Store and handle as directed

- Notify and coordinate with State Health Department
• Additional information will be requested

https://www.cdc.gov/acute-flaccid-myelitis/hcp/data-collection.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Facute-flaccid-myelitis%2Fhcp%2Fdata.html

Louisiana: 800-256-2748

https://www.cdc.gov/acute-flaccid-myelitis/hcp/data-collection.html?CDC_AA_refVal=https://www.cdc.gov/acute-flaccid-myelitis/hcp/data.html








NIH AFM Initiative

 NIAID Collaborative Antiviral 
Studies Group
- 15 million dollar award
- LSU-Shreveport will be a study 

site
- More details when available

- Contact Dr. Vanchiere or Dr. 
Bocchini at 318-675-6073



Key Points

 AFM is an emerging illness and potential threat
 Additional studies are needed to confirm etiology 

and determine best therapy
 As public health challenge, all pediatricians should

- Be aware of AFM
- Apply appropriate diagnostic evaluation
- Promptly 

• Report cases
• Obtain recommended specimens
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