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Background: Acute flaccid myelitis (AFM) is a rare
polio-like condition affecting mainly children and
characterised by severe, often persistent, weakness.
It is one of several causes of acute flaccid paralysis
(AFP), which manifests as acute onset of limb weak-
ness and reduced muscle tone. Some non-polio enter-
oviruses (EV), such as EV-D68 may cause AFM. Little is
known about AFM incidence in Europe. Aim: We aimed
to better understand AFM incidence, aetiology and
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current surveillance policies in Europe. Methods: In 28
countries, members of the European non-polio entero-
virus network (ENPEN) and a newly established AFM
network of clinicians under ENPEN received a survey
asking them how AFM surveillance was performed in
their countries in 2016-2023 and the numbers of AFM
cases including those diagnosed with EV-D68 infec-
tion during this period. Results: Surveillance informa-
tion was obtained for 16 countries. In eight countries,
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AFP surveillance initiated for poliomyelitis eradication
was still ongoing, while non-polio AFM cases were
only systematically reported in Norway. The survey
revealed 130 AFM cases for 14 countries, with 48 (37%)
EV-D68-laboratory-confirmed. Among the AFM cases,
70% (n=91) occurred in 2016, 2018 and 2022, when
EV-D68 circulation increased. Conclusions: This report
provides some indication of AFM case numbers in
Europe since 2016. However, as 15 of 16 countries with
AFM monitoring information lacked structural AFM
surveillance, numbers should be interpreted with cau-
tion. Knowing AFM incidence matters to determine its
impact and detect future outbreaks. Thus, the newly
established clinical network will develop a European
AFM repository.

Introduction

Acute flaccid myelitis (AFM) is a rare but serious con-
dition impacting the spinal cord, and particularly the
grey matter. It is one of several causes of acute flac-
cid paralysis (AFP), a syndrome characterised by acute
onset of limb weakness and reduced muscle tone.
Children under 10years old constitute the main demo-
graphic group where AFM occurs [1], and the condi-
tion leads to severe deficits that often persist even
several years after disease onset. Facial, truncal and
respiratory muscles are commonly affected, resulting
in mechanical-ventilation dependency in 20 to 40% of
cases in the acute phase [2-4]. Weakness is presum-
ably due to damage of anterior horn cells in the spinal
cord, because of viral invasion and inflammation [5,6].

Different viruses may cause AFM and, in the last dec-
ade, non-polio enteroviruses (EV) D68 and A71 have
been associated with the condition. This is based
on their frequent identification in patients with AFM,
as well as on correlations found between increased
detections of these viruses and upsurges of AFM case
numbers in populations [2,4,7]. In addition to non-
polio-EVs, polioviruses, in particular vaccine-derived
strains, are still circulating in the world including in
high income countries and may also cause AFM [8].

In Europe, the largest case series of AFM reported in
the past 10years were in 2016 and 2018. In 2016, 29
cases of AFM associated to EV-D68 were observed
across 12 European countries [4]. In 2018, 40 cases
of AFP were documented in the United Kingdom, nine
of whom fulfilled the diagnostic criteria for AFM [9].
Additionally, 34 AFM cases from Tiirkiye were recorded,
with six diagnosed in 2016, one in 2017 and 27 in 2018
[10]. After 2018, only limited numbers of cases of AFM
have been described in Europe. While the case series
may suggest that several outbreaks or upsurges in AFM
incidence could have happened over several years, the
exact number of children affected by AFM in Europe is
currently largely unknown.

According to a study published in 2016, which focused
on the European Union/European Economic Area (EU/
EEA), there is no systematic clinical AFM surveillance

in most EU/EEA countries. As AFM is one cause of AFP,
AFP surveillance may be able to detect AFM cases
when further differentiation of the cause of the iden-
tified cases is performed. However, AFP surveillance,
which was established for polio surveillance is no
longer effective in the majority of EU/EEA countries,
even though poliovirus infection is notifiable in all of
them [11]. Moreover, in its current form, the focus is on
exclusion of poliovirus, without further testing or dif-
ferentiation of the cause.

Concerning laboratory-based non-polio EV surveil-
lance, strategies in Europe are heterogeneous [11].
Through EV surveillance, outbreaks of viruses associ-
ated with AFM such as EV-D68 or EV-A71 may be uncov-
ered, but this requires respiratory and faecal specimen
collection, as well as testing samples for these viruses
and typing. Additionally, to monitor AFM, clinical data
from laboratory-confirmed EV-positive specimens,
which are often limited, should be used to investigate
if the clinical picture is compatible with this condition.
As the number of AFM cases reported as part of dif-
ferent EV-D68 and EV-A71 outbreaks is sparse, an EV
surveillance approach cannot by itself be used for AFM
surveillance [12], however, it may work synergistically
with AFM clinical surveillance.

Considering the effect of AFM on individual patients
and the possibility of future outbreaks, it is important,
in our opinion, to monitor the incidence of AFM and its
potential causes [13]. In this study, which covered a
period from 2016 to 2023, we aimed to update knowl-
edge on the current surveillance strategies used in
Europe for paralytic cases, as well to gain insight into
the numbers of AFM cases, including those laboratory-
confirmed as EV-D68.

Methods

Members of the European non-polio enterovirus net-
work (ENPEN) and of the recently established European
AFM network under ENPEN, who include clinicians
and virologists/microbiologists [14] were sent a brief
survey. The survey aimed to gather information about
their country’s AFM surveillance strategy, including any
changes made following the 2016 upsurge in cases.
Furthermore, they were asked to describe in which
hospital/institute virological testing was conducted in
their country or institute for virus detection and char-
acterisation. The questions in the survey were: (i) In
which way is AFM surveillance performed in your coun-
try? Has this changed since 20167 (ii) If applicable, in
which hospital or institute is the virological testing for
your centre performed?

In addition, an inquiry was done for the number of
clinically diagnosed AFM cases, identified each year
between 2016 and 2023, and the number of cases in
which EV-D68 was laboratory-confirmed. Respondents
were requested to fill in a table with numbers of cases
per year and those not spontaneously specifying
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KEY PUBLIC HEALTH MESSAGE

What did you want to address in this study and why?

Acute flaccid myelitis (AFM) is a rare but serious condition involving progressive and often severe limb
weakness. Several viruses can cause AFM, and AFM cases have been observed to occur when enterovirus
D68 (EV-D68) circulates. Little is known about AFM incidence in Europe, so we wanted to shed light on AFM
surveillance policies in different countries there, and on AFM case numbers recorded between 2016 and
2023, as well as their aetiology.

What have we learnt from this study?

A survey of members of the European non-polio enterovirus network (ENPEN), which includes a newly
established clinical network was conducted in 28 countries. Through the survey we obtained surveillance
information from 16 countries. Among these, only Norway had a valid structured surveillance for AFM. The
survey revealed 130 AFM cases for 14 countries, with 91 cases (70%) in years 2016, 2018 and 2022, when
EV-D68 circulation increased.

What are the implications of your findings for public health?

Due to the lack of structured surveillance, the numbers of AFM cases reported through our study should be
interpreted with caution. Improved knowledge of the incidence of AFM in European countries is crucial to
determine its impact on people’s health, as well as to detect future AFM outbreaks. To this end, the newly
established clinical network under ENPEN will develop a European AFM repository, aiming to involve of as

many countries as possible.

-\

whether data were nationally or regionally obtained
were subsequently asked to provide this information.
While the number of AFP cases was not requested in
the survey, this information was spontaneously pro-
vided by respondents from four countries.

Results

The survey was sent out to 33 clinicians (paediatri-
cians, neurologists, infectiologists) from 24 institutions
and 141 virologists/microbiologists (clinical, molecu-
lar, public health) from 79 institutions in a total of 28
countries in Europe. A response was obtained from 22
institutions from 16 countries (Supplementary Figure),
of which 18 institutions from 15 respective countries
were able to provide data on the number of AFM cases.
A map with the countries from which a response was
received is shown in the Supplementary Figure.

Information on the number of AFP cases was spontane-
ously provided by four countries, with for one of these
no accompanying AFM case numbers (Switzerland) and
for the remaining three, additional AFM case number
data (Norway, Spain and Poland (only 2022 and 2023)).
In total, 751 cases of AFP were reported. Information
about virological testing was not requested nor
obtained for these cases.

From 16 countries information on surveillance meth-
ods was obtained, with respondents of nine countries
involved in national polio surveillance. Surveillance of
AFP, initiated for the eradication of poliomyelitis was
still active in eight (Austria, Belgium, Italy, Norway,
Poland, Spain, Switzerland, Turkey) of the 16 countries,
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while systematic reporting of non-polio AFM cases is
only performed in Norway. Also in Norway, respira-
tory specimens are obtained from AFP cases since
2014, while for other countries this information was
not reported, as it was not asked in the survey. None
of the respondents were aware of whether a change in
clinical surveillance for AFP/AFM had occurred after the
upsurge of AFM cases in 2016. While information on EV
surveillance was not specifically included in the ques-
tionnaire, respondents from four countries (Austria,
Bulgaria, France, Netherlands) voluntarily mentioned
that some form of laboratory surveillance for EV was
active within their country. Virological testing in sus-
pected AFM cases was either done in local laboratories
(12/16) or national reference centres (4/16).

A total of 130 AFM cases were reported by 15 coun-
tries. Respondents from eight of these 15 countries
were involved in national poliovirus surveillance and
respondents from seven countries were providing
information based on regional or national networks
(n=5) or personal awareness (n=2). Among the 130
AFM cases, 70% occurred in the years 2016 (n=37),
2018 (n=39) and 2022 (n=15) (Table, Figure), and 37%
(n=48) were reported to be laboratory-confirmed as
EV-D68. In the Table, an overview of the total number
of cases per year is provided.

The total numbers of cases of AFP and AFM respec-
tively found each year through the survey, as well as
the annual numbers of AFM cases with EV-D68 are
plotted from 2016 to 2023 in the Figure. While AFP and
AFM annual case numbers seem to both present a peak
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FIGURE

Annual totals of AFM (n=130)* or AFP (n=750)® case
numbers obtained through a survey of several countries,
Europe, 2016-2023
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AFM: acute flaccid myelitis; AFP: acute flaccid paralysis; EV-D68:
enterovirus D68.

2 Data on the respective AFM case numbers of the 15 countries in
Europe providing this information are shown in the Table.

b Data on AFP case numbers were obtained from four countries,
including Norway (n=84), Poland (n=304), Spain (n=277) and
Switzerland (n=8s).

in 2016 and minimum in 2020, as well as an increase in
2022 and decrease in 2023, there seems to be no con-
cordance in some times (e.g. 2018). In addition to 2016,
the annual AFM case numbers seem to peak in 2018
and 2022, with slight peaks also observable in those
years for the numbers of EV-D68-positive AFM cases.

Discussion

This survey conducted among clinicians and virolo-
gists, found 130 cases of AFM for 15 European countries
between 2016 and 2023. While surveillance of AFP was
reported to be active in eight European countries, our
study found that structured surveillance for AFM was
only performed in Norway.

While the study provides some indication of current
AFM case numbers in Europe, these numbers should
be interpreted with caution, not only because of the
lack of structured AFM surveillance in most European
countries, but also due to the selection of cases that
are expected to be reported through a survey, i.e.
likely more severe cases. Nevertheless, annual peaks
in numbers of AFM cases apparent through the current
investigation in 2016 and 2018 coincide with peaks
noted in the same years in the United States (US),
where systematic clinical surveillance is conducted by
the Centers for Disease Control and Prevention (CDC)
[4,9,15]. Also, it has been reported that EV-D68 circu-
lation can be associated with the occurrence of AFM
cases [2,4,7]. Within the US and Europe an upsurge of
EV-D68 case numbers was seen in 2022 [16,17], but
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without a clear rise in AFM case numbers in the US.
Our results, on the other hand, may be suggestive of a
slight increase in AFM case numbers in Europe during
that year.

Among the AFM cases found in the study, 37% were
EV-D68-laboratory-confirmed. Moreover, 70% occurred
in years 2016, 2018 and 2022, when EV-D68 circulation
was more intense [16-18]. This finding may indicate that
higher numbers of cases arise in times of elevated cir-
culation of EV-D68. Alternatively, this result may arise
from greater awareness or better reporting of AFM dur-
ing years when EV-D68 is circulating.

The evolution in the yearly number of AFP cases did
not appear always congruent with that of reported AFM
cases from our survey. Due to AFP being only reported
by four countries, the relevance of this observation
is difficult to appraise. However, it may support that
AFP surveillance without specification of the cause is
not effective to keep track of the incidence of AFM.
As the most common diagnosis in children with AFP is
Guillain—Barré syndrome (GBS), variations in the yearly
number of AFP cases might be mostly related to the
number of patients with GBS [19].

Our report has several limitations. One of these stems
from the lack of structured surveillance for AFM in
Europe. Another is that the respondents to the ques-
tionnaire had heterogeneous backgrounds with vari-
able connections to national surveillance structures,
limiting the accuracy and completeness of numbers
provided. Furthermore, data were not acquired for all
countries and answers to survey questions were fre-
quently incomplete, relying in some instances on per-
sonal awareness. It should also be considered that the
numbers of AFM cases per country were based on clini-
cal diagnoses, without information on the diagnostic
work-up performed, which may have led to their over-
or underestimations. We have focused on the asso-
ciation of AFM with EV-D68, but other viruses may be
associated with AFM.

To gain better insight into the burden of AFM in Europe
and establish connections between its upsurges and
the circulation of associated viruses, it is crucial to
closely monitor AFM incidence and to study the required
samples from suspected cases. Tracking this would
help to assess AFM as a health priority. Additionally,
identifying and alerting on AFM upsurges within net-
works of clinicians, microbiologists, and public health
specialists would raise awareness and the level of
preparedness, ultimately improving the response to
potential outbreaks.

To enhance our understanding on the incidence of AFM,
we are setting up a European AFM repository. Cases
will be included through the established network of
European clinicians, incorporated in the ENPEN surveil-
lance. Currently, 17 countries are represented in this
network, and we aim to expand it for better coverage.



To ensure consistent and accurate data collection,
standardised case definition and guidelines for sam-
pling and further testing will be provided. The current
case definition for the future repository entails any
case of suspected AFM, which will be further specified
based on the diagnostic criteria [20]. By facilitating
discussions of suspected cases within the established
network and effectively communicating any upsurges
of AFM cases or the circulation of associated EVs, we
hope to improve both awareness and recognition of
AFM across Europe.

Data availability

The data from this report can be made available upon
request.

Authors’ contributions

JH and KB collected the data and drafted the manuscript with
supervision from HH and TKF. CC, EA, CA, AA, MA, SMB, MC,
KvE, SF, AF, RI, MKT, PKK, FvL, NL, AM, RM, SM, RN, LNG, )@,
GO, PP, HCVP, BP, CR, MR, IS, ]S, SS, SLS, AS, DT, 00U, JVe,
JVi, TV and RW provided the data and critically read and re-
vised the manuscript.

Conflict of interest

None declared.

Funding statement

There was no additional funding received for the conduct of
this investigation.

Ethical statement

No specific ethical approval was required for the current in-
vestigation as no specific patient data were used.

Use of artificial intelligence tools

None declared.

References

1. Taylor DR, Krishnakumar S. Acute Flaccid Myelitis in Children.
Pediatr Rev. 2019;40(11):602-4. https://doi.org/10.1542/
pir.2019-0129 PMID: 31676536

2. Messacar K, Schreiner TL, Van Haren K, Yang M, Glaser CA,
Tyler KL, et al. Acute flaccid myelitis: A clinical review of US
cases 2012-2015. Ann Neurol. 2016;80(3):326-38. https://doi.
org/10.1002/ana.24730 PMID: 27422805

3. Chong PF, Kira R, Mori H, Okumura A, Torisu H, Yasumoto S, et
al., Acute Flaccid Myelitis Collaborative Study Investigators.
Clinical Features of Acute Flaccid Myelitis Temporally
Associated With an Enterovirus D68 Outbreak: Results of a
Nationwide Survey of Acute Flaccid Paralysis in Japan, August-
December 2015. Clin Infect Dis. 2018;66(5):653-64. https://
doi.org/10.1093/cid/cix860 PMID: 29028962

4. Knoester M, Helfferich J, Poelman R, Van Leer-Buter C, Brouwer
OF, Niesters HGM, 2016 EV-D68 AFM Working Group. Twenty-
nine Cases of Enterovirus-D68-associated Acute Flaccid
Myelitis in Europe 2016: A Case Series and Epidemiologic
Overview. Pediatr Infect Dis J. 2019;38(1):16-21. https://doi.
0rg/10.1097/INF.0000000000002188 PMID: 30234793

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Vogt MR, Wright PF, Hickey WF, De Buysscher T, Boyd KL, Crowe
JE Jr. Enterovirus D68 in the Anterior Horn Cells of a Child with
Acute Flaccid Myelitis. N Engl ) Med. 2022;386(21):2059-60.
https://doi.org/10.1056/NEJMc2118155 PMID: 35613028

Elrick MJ, Pekosz A, Duggal P. Enterovirus D68 molecular

and cellular biology and pathogenesis. | Biol Chem.
2021;296:100317. https://doi.org/10.1016/j.jbc.2021.100317
PMID: 33484714

Messacar K, Asturias EJ, Hixon AM, Van Leer-Buter C, Niesters
HGM, Tyler KL, et al. Enterovirus D68 and acute flaccid
myelitis-evaluating the evidence for causality. Lancet Infect
Dis. 2018;18(8):e239-47. https://doi.org/10.1016/51473-
3099(18)30094-X PMID: 29482893

Hill M, Bandyopadhyay AS, Pollard AJ. Emergence of vaccine-
derived poliovirus in high-income settings in the absence

of oral polio vaccine use. Lancet. 2022;400(10354):713-

5. https://doi.org/10.1016/S0140-6736(22)01582-3 PMID:
35988575

Ramsay M, Dunning J, Foulkes S, Lopez ], Antoaneta B, Nalini
I, et al., United Kingdom Acute Flaccid Paralysis (AFP) Task
Force. An increase in reports of acute flaccid paralysis (AFP)
in the United Kingdom, 1 January 2018-21 January 2019: early
findings. Euro Surveill. 2019;24(6):1900093. PMID: 30755296

Unver O, Tiirkdogan D, Giiler S, Kipoglu O, Giingdr M, Paketci
C, et al. Acute flaccid myelitis outbreak through 2016-2018:
A multicenter experience from Turkey. Eur ) Paediatr Neurol.
2021;30:113-20. https://doi.org/10.1016/j.ejpn.2020.10.011
PMID: 33218883

Harvala H, Jasir A, Penttinen P, Pastore Celentano L, Greco D,
Broberg E. Surveillance and laboratory detection for non-polio
enteroviruses in the European Union/European Economic
Area, 2016. Euro Surveill. 2017;22(45):1600807. https://
doi.org/10.2807/1560-7917.ES.2017.22.45.16-00807 PMID:
29162204

Benschop KS, Albert J, Anton A, Andrés C, Aranzamendi M,
Armannsdottir B, et al. Re-emergence of enterovirus D68
in Europe after easing the COVID-19 lockdown, September
2021. Euro Surveill. 2021;26(45):2100998. https://doi.
0rg/10.2807/1560-7917.ES.2021.26.45.2100998 PMID:
34763750

Park SW, Messacar K, Douek DC, Spaulding AB, Metcalf
CJE, Grenfell BT. Predicting the impact of COVID-19
non-pharmaceutical intervention on short- and
medium-term dynamics of enterovirus D68 in the US.
Epidemics. 2024;46:100736. https://doi.org/10.1016/j.
epidem.2023.100736 PMID: 38118274

Harvala H, Benschop KSM, Berginc N, Midgley S, Wolthers

K, Simmonds P, et al., On Behalf Of The Enpen Hospital-
Based Surveillance Network. European Non-Polio Enterovirus
Network: Introduction of Hospital-Based Surveillance
Network to Understand the True Disease Burden of Non-
Polio Enterovirus and Parechovirus Infections in Europe.
Microorganisms. 2021;9(9):1827. https://doi.org/10.3390/
microorganisms9o91827 PMID: 34576722

Lopez A, Lee A, Guo A, Konopka-Anstadt JL, Nisler A,
Rogers SL, et al. Vital Signs: Surveillance for Acute Flaccid
Myelitis - United States, 2018. MMWR Morb Mortal Wkly
Rep. 2019;68(27):608-14. https://doi.org/10.15585/mmwr.
mmé6827e1 PMID: 31295232

Simoes MP, Hodcroft EB, Simmonds P, Albert J, Alidjinou EK,
Ambert-Balay K, et al. Epidemiological and clinical insights
into the enterovirus D68 upsurge in Europe 2021/22 and the
emergence of novel B3-derived lineages, ENPEN multicentre
study. J Infect Dis. 2024;jiae154. https://doi.org/10.1093/
infdis/jiae154

Fall A, Kenmoe S, Ebogo-Belobo JT, Mbaga DS, Bowo-Ngandji
A, Foe-Essomba JR, et al. Global prevalence and case fatality
rate of Enterovirus D68 infections, a systematic review and
meta-analysis. PLoS Negl Trop Dis. 2022;16(2):0010073.
https://doi.org/10.1371/journal.pntd.oo10073 PMID: 35134062

Hodcroft EB, Dyrdak R, Andrés C, Egli A, Reist J, Garcia
Martinez de Artola D, et al. Evolution, geographic spreading,
and demographic distribution of Enterovirus D68. PLoS
Pathog. 2022;18(5):e1010515. https://doi.org/10.1371/journal.
ppat.1010515 PMID: 35639811

Shahrizaila N, Lehmann HC, Kuwabara S. Guillain-Barré
syndrome. Lancet. 2021;397(10280):1214-28. https://doi.
0rg/10.1016/50140-6736(21)00517-1 PMID: 33647239
Murphy OC, Messacar K, Benson L, Bove R, Carpenter

JL, Crawford T, et al. , AFM working group. Acute flaccid
myelitis: cause, diagnosis, and management. Lancet.
2021;397(10271):334-46. https://doi.org/10.1016/So0140-
6736(20)32723-9 PMID: 33357469

www.eurosurveillance.org



License, supplementary material and copyright

This is an open-access article distributed under the terms of
the Creative Commons Attribution (CC BY 4.0) Licence. You
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate
if changes were made.

Any supplementary material referenced in the article can be
found in the online version.

This article is copyright of the authors or their affiliated in-
stitutions, 2025.

www.eurosurveillance.org



