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TO THE EDITOR: Acute flaccid myelitis (AFM) is a poliomyelitis-like paralyzing illness 

in children. Since an outbreak of AFM in the United States in 2014, evidence has emerged 

suggesting that enterovirus D68 (EV-D68) causes AFM.1 The virus has been detected in 

respiratory specimens obtained from patients with AFM, but it has rarely been detected 

in the cerebrospinal fluid. There have been few autopsy studies of the disorder, and its 

pathogenesis has been inferred mainly from in vivo or in vitro models of EV-D68 infection 

or historical comparisons with poliovirus infection.

We identified a previously published case of a 5-year-old boy who died of an AFM-

like illness in 2008. EV-D68 was detected in the cerebrospinal fluid, and preserved 

formalin-fixed and paraffin-embedded autopsy tissue was available for assessment.2 In a 

reconsideration of this case, we detected EV-D68 RNA and protein in anterior horn motor 

neurons and their axons in a section of the cervical spinal cord that we examined with 

the use of in situ hybridization and immunohistochemical methods (as described in the 

Supplementary Appendix, available with the full text of this letter at NEJM.org, and shown 

in Fig. 1 and Figs. S1 and S2 in the Supplementary Appendix). The precise axial level 

of the cervical spinal cord section was not certain because of the time that had passed 

between obtaining the autopsy material and performing this pathological examination. 

Another section of the thoracic spinal cord could not be completely examined but had 

mrvogt@unc.edu . 

Disclosure forms provided by the authors are available with the full text of this letter at NEJM.org.

HHS Public Access
Author manuscript
N Engl J Med. Author manuscript; available in PMC 2022 November 26.

Published in final edited form as:
N Engl J Med. 2022 May 26; 386(21): 2059–2060. doi:10.1056/NEJMc2118155.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://NEJM.org
http://NEJM.org


immunohistochemical evidence of EV-D68. Asymmetric arm weakness was present at the 

onset of the syndrome, 2 days before the patient began to have difficulty walking.

Infiltrates of CD8+ T cells and CD68+ macrophages were found in EV-D68–infected 

regions (Fig. S3). A comparison of quantified transcripts related to oncologic and 

immunologic processes in inflamed and control regions of spinal cord revealed up-regulated 

inflammatory gene transcripts in inflamed tissues on microscopic examination, particularly 

transcripts involved in antigen processing for presentation on major histocompatibility 

complex I molecules (Fig. S4).

These findings support the view that EV-D68 infection is a cause of AFM. The pathogenesis 

of AFM may involve a combination of the direct effects of viral infection of spinal cord 

motor neurons and damage resulting from local inflammation. This view is consistent with 

signal changes in the anterior horn of the spinal cord on magnetic resonance imaging in 

children with AFM and validates some features of murine models of EV-D68–associated 

AFM, which show infection of spinal cord neurons and perineural inflammation mainly with 

macrophages and T cells.3,4 These data, however, are in contrast with ex vivo and in vitro 

models of EV-D68 infection that have demonstrated astrocyte infection.5 Since the material 

in the current report captures only a single time point in a single infection, EV-D68 may 

have tropism for non-neuronal cells that was not detected. Other viruses may be found to be 

implicated in AFM.

Transcriptomic analysis of autopsy samples from patients with AFM may identify more 

specific immune-related treatment targets than the currently used glucocorticoids and 

intravenous immune globulin for treatment of the disorder.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. The Presence of EV-D68 RNA and Capsid Protein in the Anterior Horn Neurons of the 
Spinal Cord.
Enterovirus D68 (EV-D68)–specific genomic RNA is demonstrated by means of in situ 

hybridization (Panel A) and viral capsid protein by means of immunohistochemical methods 

(Panel B) in the same neuronal structures (arrows) in serial sections of spinal cord. 

Both neuronal cell bodies and axons stain for RNA and protein. The lower panels show 

enlargement of the boxed areas in the upper panels.
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