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Educational objectives 

• To review current clinical and epidemiology aspects of  
Acute Flaccid Myelitis (AFM) 

• To understand current concepts on pathogenesis 
• To review diagnostic approach and new concepts on 

management 
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Pictures sources: cnn.com, cbsnews.com, washingtonpost.com 

Acute Flaccid Myelitis: 
21st Century Poliomyelitis 



Acute Flaccid 
Myelitis 

In most of the cases of AFM there is  
preceding history of upper respiratory  
Infection in almost all member of the 
Household 
• Age 1-12 ys in average 
• No sex predilection ; Male:Female  
Enteroviruses are  the main suspect: 
• EVD68, EVA71, Coxsackie 
Environmental factors associated 
• Seasonality 
 



AFM 

Factors in Acute 
Flaccid Myelitis 

Despite the presence of infection in the 
entire household only one younger 
member  
of the family is affected  
• Genetic predisposition? 



AFM epidemiology in the USA: 
CDC outbreak reports and 2018 state distribution 

Take-home message: 
• Cases of AFM have occurred in almost all states of the USA 
• Most of the cases occur at the end of the summer and fall 

Source: CDC website 
https://www.cdc.gov/acute-flaccid-myelitis/cases-in-us.html 
Data current as of June 1, 2020  

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


Based on CDC report published by Lopez  A. et al, MMWR / July 9, 2019 / Vol. 68  

2018 AFM Outbreak in the USA: 
Clinical Features 



Temporal profile in acute flaccid myelitis 
Cases evaluated at Johns Hopkins 2014-2016  



Tissue susceptibility to Enterovirus-D68 Infection 

EV-D68 

Viral infections 
Immune response 

Tissue damage 
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Differential  
Diagnosis in 

Acute Flaccid 
Myelitis 2021  



Clinical 
Diagnosis of 
Acute Flaccid 
Myelitis 2021  



Acute flaccid myelitis and Guillain–Barré syndrome in children: A 
comparative study with evaluation of diagnostic criteria 

Euro J of Neurology, Volume: 29, Issue: 2, Pages: 593-604,  
First published: 08 November 2021, DOI: (10.1111/ene.15170)  



Clinical 
Diagnosis of 
Acute Flaccid 
Myelitis 2021  
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Areas of CNS susceptibility in AFM 
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Motor  
cranial 
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Spinal 
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Susceptible regions of the brainstem 
• Dorsal region of pons +medulla 
• Cranial nerves (VII, VIII, IX, X, XI. XII 



    

AFM: Ventral nerve root enhancement 

C3 





Myelin Oligodendrocyte Glycoprotein Antibody Disease 



MOG antibody disease: BRAIN IMAGING 



CASE: Spinal cord infarction 

T1 



CASE: Chiari malformation 



MRI spine for diagnosis of AFM 

• Green flags 
Longitudinally-extensive 
Cervical cord involved 
Hazy abnormality 
Gray matter predominant 
Minimal enhancement 
+/- nerve root enhancement 
 

• Red flags 
Focal discrete lesions 
Cervical cord spared 
Round/ovoid lesions 
White matter predominant 
Focal enhancement 
Cavitation/cystic 



MRI brain in AFM 

• Green flags 
Normal  
Posterior brainstem hazy 
hyperintensity 
Deep gray matter hyperintensity 
(rare) 

• Red flags 
White matter lesions 
Cortical lesions 
Optic nerve lesions 
Enhancement 



CSF 
N=74 

Stool 
N=100 

Respiratory 
N=123 

Total* 

N=151 

54 (44%) 

13 (13%) 

2 (3%)  

71 (47%) 

EV/RV positive 

*Some patients had multiple positive specimens  Lopez, et al. Vital Signs: Surveillance for Acute Flaccid 
Myelitis – US, 2018, MMWR 2019 

0% 20% 40% 60% 80% 100%

EV-D68 EV-A71 Other EV/RV EV/RV negative

 
Diagnostic approach for AFM: CDC surveillance 2018 

 Lab studies for identification of pathogens 



Laboratory 
Testing in the 
Diagnosis of 
Acute Flaccid 
Myelitis 2021  



A Consensus on 
Clinical Diagnosis 
of Acute Flaccid 

Myelitis 2021  



Hixon AM, Clarke P, Tyler KL. Evaluating Treatment Efficacy in 
a Mouse Model of Enterovirus D68-Associated Paralytic 
Myelitis.  
J Infect Dis. 2017 Dec 5;216(10):1245-1253 

Treatment Approaches 
For Acute Flaccid 
Myelitis 
• Steroids?? 
• Plasma exchange?? 
• IVIG? 
• Fluoxetine?? 

 
• Rehabilitation!! 
• Nerve transfers ?! 

There is not a good treatment  
approach for AFM yet!! 



Outcomes in Pediatric Myelopathies 2010-2018  
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Patients followed at JHM&M Center 
2010-2018  n=131 Take-home messages: 

oAFM patients experience 
long-term sequelae and 
reduced rate of recover 

 
oPatients with infectious/post-
infectious and autoimmune 
myelopaties exhibit better 
rates of recovery than 
vascular myelopathy or AFM 
patients 

Garcia-Dominguez, M, Gordon-Lipkin  E, 
Murphy O, Pardo CA et al. 
JHM&M Center 2019, unpublished 



Tissue susceptibility to Enterovirus-D68 Infection 

EV-D68 

Viral infections 
Immune response 

Tissue damage 



Seasonality of non-polio enteroviruses in USA 





Figure. EV-D68 detection in Europe, 1 July–14 October 2021 (n = 139) 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

KSM Benschop,…….., TK Fisher, H. Harvala 

http://creativecommons.org/licenses/by/4.0/


Acute  
Flaccid Myelitis 
Working  
Group 

A model of horizontal collaboration to 
achieve consensus on the clinical 
diagnosis, management and research 
focused on acute flaccid myelitis (AFM) 
 
Objectives: 
• To establish a consensus for diagnosis and 

management of AFM during the acute and chronic 
stages of disease 

• Conceive, develop, and conduct collaborative 
clinical studies to understand the natural history of 
AFM 

• To facilitate clinical and basic science research to 
accelerate the discovery of treatment approaches 
in AFM 
 





Research for understanding AFM 



Group 1 (AFM Cases) 
Inclusion and Exclusion Criteria 

Inclusion Criteria: 

• Signed informed consent from parent(s) or legal guardian(s), 
and assent from participant if indicated 

• Onset of flaccid limb weakness involving one or more 
extremities suggestive of possible, probable, or confirmed 
AFM within previous 30 days 

• MRI of spinal cord that has been or will be obtained clinically 

• Age < 18 years 

• Weight ≥ 7.8 kg 

• Agrees to Future Use of Specimens 

Exclusion Criteria: 

• Known condition other than AFM causing the 
flaccid limb weakness 

• Any condition that, in the opinion of the 
investigator, would place the subject at an 
unacceptable injury risk or that may interfere 
with successful study completion 

Note: Subjects enrolling in Group 1 may subsequently be 
determined by the Protocol Adjudication Committee to 
not have AFM.  This assessment will not occur in real 
time.  If a subject is deemed to have AFM, they will be 
classified as Group 1A cases (possible, probable, or 
confirmed AFM cases).  If a subject is deemed to not have 
AFM, they will be classified as Group 1B cases (non-AFM 
cases) and analyzed accordingly. 



Group 2 (controls) 
Inclusion and Exclusion Criteria 

Inclusion Criteria: 
• Signed informed consent from parent(s) or legal 

guardian(s), and assent from participant if indicated 
• Residing household contact of a child enrolled in 

Group 1 of this study within previous 30 days 
• Weight ≥ 6.0 kg 
• Agrees to Future Use of Specimens 

Exclusion Criteria: 
• Flaccid limb weakness involving one 

or more extremities 
• Any condition that, in the opinion of 

the investigator, would place the 
subject at an unacceptable injury risk 
or that may interfere with successful 
study completion 

Note: If a subject enrolled in Group 2 subsequently 
develops findings suggestive of AFM, they may be 
asked if they would like to enroll into Group 1 of the 
study and be followed and analyzed accordingly. 



Acute Flaccid 
Myelitis:  
What we have 
learned in order 
to be prepared  
 
Google: AFM Virtual Symposium Youtube 



https://www.youtube.com/playlist?list=PLXi60bECkjnWc16yfgMVN1u7qOuRM8d14 

https://www.youtube.com/playlist?list=PLXi60bECkjnV2Iqm1SxKm_V2QvDHfg3yR 

https://www.youtube.com/playlist?list=PLXi60bECkjnVje4VHjzW5pzkeYtSJBdqt 

https://www.youtube.com/playlist?list=PLXi60bECkjnVwvAk3_fPWS700NR6JeBaS 

https://www.youtube.com/playlist?list=PLXi60bECkjnVSYQ3C8lte69RmWbaguX_I 

Part I 
 
Part II 
 
Part III 
 
Part IV 
 
Part V 
 

 
Acute Flaccid Myelitis:  

What we have learned in order to be prepared  
 

Google:    AFM Virtual Symposium Youtube 

https://www.youtube.com/playlist?list=PLXi60bECkjnWc16yfgMVN1u7qOuRM8d14
https://www.youtube.com/playlist?list=PLXi60bECkjnV2Iqm1SxKm_V2QvDHfg3yR
https://www.youtube.com/playlist?list=PLXi60bECkjnVje4VHjzW5pzkeYtSJBdqt
https://www.youtube.com/playlist?list=PLXi60bECkjnVwvAk3_fPWS700NR6JeBaS
https://www.youtube.com/playlist?list=PLXi60bECkjnVSYQ3C8lte69RmWbaguX_I
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