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Enterovirus classification
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Non-polio enteroviruses & acute flaccid myelitis
Etiology and differential diagnosis
Epidemiology of recent cutbreaks
Clinical manifestations
Diagnosis
Management
¢ Qutcome

Acute flaccid paralysis versus
acute flaccid myelitis

Acute flaccid paralysis
= Limb weakness due to any cause in neuromuscular axis
Used as clinical case definition for polic eradication purposes

bl dto particularly for low resource
setting where polio may still be circulating

Acute flaceid myelitis
Limb weakness caused by injury to the anterior horn cells of
the spinal cord
This subset of acute flaccld paralysis Is typical for polioviruses
and non-polia enteroviruses
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Spinal Nerves

CDC case definition for acute
flaccid myelitis

Confirmed case
= An iliness with onset of acute fiaccld limb weakness AND

= MRI showing spinal cord lesion largely restricted to gray
matter and spanning one or more spinal segments

Probable case
An illness with onset of acute flaccid limb weakness AND
= CSF pleacytosis (WBC count 35 celis/mm3}

https./jvrww.cde.goviacute faccid myw(itihp case-definitiom il
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Enteroviruses
» Palioviruses 1, 2and 3
Wild type poliomyelitis
Vaccine-derived poliomyelitis
Nan-polio enteroviruses (EV D68, EV A1 and othars}

Arboviruses

» West Nile virus, Japanese encephalitis virus and other
Haviviruses

Other viruses
Herpes simplex virus
Adenovirus

Enterovirus taxonomy and
association with AFM
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Polioviruses
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Clinical spectrum of poliovirus

. >
infection
Ctinical syndrome Frequency Clinical menifestations
Inspparent infection ~95% Asymptomatic
Abortive pollomyelitis 4-8% Non-spacific #iness; fever, sore throat, §
headache, ancrexia, vomiting i
NEU—— — B |
Nen-paralytle pollonwelitis  1-2% Typlcal features of aseptic meningitis;
Senign cinteat course |
Plr:MI: ;ollonwl":l—: - ‘;071_;‘“_ ;‘l‘;h‘ask cllnI;I n;u;u_,‘ N ._.1
2™ phase with meningeal iritation, |
| myalgia, paresthesia, muscle weakness
| Polio encephaitis Rere Pracominantty n Infants
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Who is this?

Dr. Ari (Sean) Bitnun Nov 21, 2019



TIBDN Education Day Mount Sinai Hospital

Albert Sabin,

the oral polio vaccine
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Polio vaccine lineups

Some pictures not printed
in this slide
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Vaccine-derived poliomyelitis

Classification
 Circulating VOPV (cVDPV)
immunodeficiency-assotiated VOPV (iVDPV)

Pathogenesis
Oral poliovirus can be excreted for up to 30-80 days In

b

d virulence acquired by
VAPP incidence approximately 4.7 per 1(F live births

Most often seen after first dose in the recipient or
their close contacts

Epcemiod infect JDITI 4119
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Circulating vaccine-derived poliovirus
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outbreaks globally, 2000 - 2019
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Polio eradication endgame

Goal one: eradication
« Interrupt wild poliovirus transmission

Goal two: Integration

sustaln eradication
- Ensure ongoing sensitive poliovirus surveillance
= Prepare and respond to future outbreaks and

Stop cireulating vaccine-derived poliovirus outhreaks

Strengthen Immunization and health systems to achieve and

Goal three: certification and containment
: Certify the eradication of wild pollovirus
» Contain all polioviruses

i/ polinerscication org fwp-conbent/upioads{ 2019/06 fangiish-polic-endgame-stratsgy.pdt

Non-polio
enteroviruses
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Respiratory isolate, ICU patients,
2014, Colorado
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Pathogens isolated from AFM
cases, 2014, Colorado
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AFM Epidemiology, United
States (2014 - 2019)

Numbaer of confirmed U.S. AFM cases reported to COC by month of onset, August 2014 -
November 1, 20197

': Total of 596 confirmed cases

- Two-year epidemic cycles 2018
§ B Peak Incidence during late summer = early fall n=236
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Pediatric AFM in Canada, 2018

31 cases in 5 provinces, July - Dec 2018

Number of AFN: cates in 2018 by
month of onsat

e

CrnwanaNEwE R

]
T | | | ]

RN EEERER B &N

Pediatric AFM in Canada, 2018
Microbiologic results

Positiva/total sampies

|EV CSF 1/29(3%)
LE:I/RV Resp!ratorvtmt_ B 12/27(44%) |
EV-D68  Resplratorytract  6/27(22%) |

BV Stool 1/15(7%)

EV = enterovirus; RV = thinovirus

Yot i 11, 2029 Amrican Acadeny af Maunsdogy Anoual Masting (ANN), May 4-10, 2019, Phileisiphin, '8

Does EV-D68 cause AFM and
why now?

Association of EV-D68 with AFM in children is strong,
consistent, and exhibits temporality

Mouse model evidence of EV-D68 neurovirulence
Causes paralytic myelitis
Loss of motor neurons from anterior horn regian demonstrated

+ EV-D68 isolated from spinal cord of paralysed mice transmits
paralytic disease to naive mice

In vitro evidence of neurovirulence
C y strains {comy f 1o historic strains} have acquired
abliity for viral entry and replication in human neuronal cells

» EV-D68 has shared ! logy leotide substi
with {rulent strains of pol EV-A71 and EV-D70

Lancet Infect Diy 2015.8(8) s235-224], Viries 2018 Sep £,11/5). pil 821 dov 10 1380711000824

milic $1891F) #0185 18, rlic T015 1041 ) 226318, mBio 2019, 10{4).#0101-10
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Clinical manifestations of non-
polio enterovirus infections

Asymptomatic Meningitis
Non-specific febrile iliness Encephalitis
Evanth ) " WMeningoencephalitis
i ::‘;‘:;:‘:"d mouth disesse g ghronlc enceph'allﬂs with
Hemotrhagle conjunctivits umoral immune deficiency
Respiratory tract infections Acute flaceid myelitis
Gastroenteritls
Myopericarditis
Hepatitis
Neonatal sepsis
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Prodromal clues to non-polio
enterovirus serotype

Prodromal iliness Common enterowirus cauies

Respiratory iliness with or without fever EV-DE8

Wand, footand mouth dissase Cov-ate At |
2 Iio;panﬂnn SR C;I‘-A. |CV~BIV — |
lrn-munhul: conjuncivitis EV-D70 N
;i_mmuu by cmtr_ sa drus A, some i Band

echovirus strains
§ Herpangina can be caused by many dilferent coxsackisvirus A and 8 ttrafns

Skipped printing the next stide/picture on handout due to amount of ink
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Clinical features of acute flaccid
myelitis

Non-specific prodromal illness that is improving as
neurologic manifestation develop
Prodrome manifestations can be a clue to the enterovirus
serotype
Neurologic symptom onset
Typicaily 5-7 days after onset of prodromal illness

§ with recrud of fever
Muscle pain [often precedes weakness onset)
« Meni i if; lons {headache, stiff neck, back pain}

- Paresthesias

o st Do M 20100 04, C1ls Sabons O FOLRENIED TXT 8, oy Sbevasct 301 L 80CL 108 10
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Clinical features of acute flaccid
myelitis

Acute onsat of flaccid paralysis

L /
Asymatric
Proximal muscies affected more than distal muscles
* Variable severity
« Number of limbs affected
Severity of from minimal K t lete paralysls

Assaciated abnormatities
Cranial nerve dysh ion {ocub facial, bulbar k )
in~30%
Sensory changes in “20% {typically mild and transient}
Encephatopathy in ~10%
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Pediatric AFM in Canada, 2018

Clinical features

o & 8l 2013 American Acedemy of Naurolagy ANDus! MASHRE [ANN]. May 410, 2019, Philadsiphis. P8
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Laboratory findings

Cerebrospinal fluid
Mild lymphocytic plaocytasis (~90%)
Normal or slightly elevated protein {“30%}

Microblological detection
Rarely detected in CSF
Best detected in non-sterile sites
£V-DE8 best detected in nasopharyngeal swabs within 7 days of
resplratory s3ymptom onset
Pofioviruses, EV-AT1 best d d in stoal, or Iforopharynx
swabs

Curt nfeet Dk Pap 208,20 M, Chn talect OF 201661617
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Treatment

Mainstay is supportive care
Intensive care support when needed
Aggressive physiotherapy and pational therapy

Specific treatment modalities
No canvincing evidence for efficacy

Intravenous immune globutin
Antiviral medications:
§ P i of "

EV-specific icati pocap f il, rupintrivir)
Fluoxetine

Corticosteroids’
Plagmapheresis
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Motor outcome,' SickKids
2018 cases {n=12)

Median follow-up 4 menths (IQR 1.5 months) after
disease onset

Graph not printed

Tra et 3k, 015 Ameiican Acedemy of Neuralogy Annual Meeting (ANN), May 4:3C, 2019, Philadeiphia, PR

Picture not included

-
A, Atrophy of left proximal uppar extremity and shoulder gindie 8 months after onset

8. Atrophy of praximat left arm and chest 11 months after onset

IC. ability to raise left arm 6 months after onset H
ID. Two-yesr otd with asymetric atraphy of fatt leg and inability to bear walght 1.5 years after onzat’

Neurciogy 2017,89-129-37)
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Nerve transfer therapy

Anﬁbtential option for patients with no recovery after
6-9 months

https://www.youtube.com/watch?v=KEEheUsxtVRs

Picture not included
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Conclusions

Non-polio enteroviruses, especially EV-D68 and EV-
A71, currently the predominant causes of acute
flaccid myelitis

Many unanswered questions
Path is = direct infection vs. |
T - fufation versus

Long term outcome
The role of preventive vaccines
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