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[bookmark: _Toc179389551]Table S1. Definition of surveillance systems according to WHO surveillance systems for enteroviruses [22, 23] and their respective codes. 
Institutions may use a combination of surveillance systems denoted as code combinations (AB, AC, and BC). EV=enterovirus, AFP=acute flaccid paralysis, WHO=World Health Organization, NPEV=non-polio enterovirus, CSF=cerebrospinal fluid, ILI=influenza-like illness, ARI=acute respiratory infection, SARI=severe acute respiratory infection. 
	Surveillance system
	Definition
	Code

	Clinical enterovirus surveillancea
	A laboratory-based system that monitors and notifies clinical cases with symptoms of AFP, meningitis, and encephalitis as well as occasional cases with gastrointestinal or respiratory symptoms [30] While EV surveillance is a component of the WHO Global Poliovirus Elimination Action Plan and complements AFP surveillance in polio-free regions, it also provides parallel data on NPEV detection [30].
	A

	Acute flaccid paralysis (AFP) surveillanceb
	A case-based syndromic surveillance for AFP cases by testing specimens from cases. Traditionally considered the gold standard for polio eradication. Sample types are mainly faecal, CSF, and respiratory.
	B

	Respiratory surveillancec
	A laboratory-based system that monitors reparatory viruses including but not limited to enteroviruses. Can be further sub-categorized into ILI, ARI, and SARI surveillance. Follow WHO global influenza surveillance standards for ILI and ARI case definitions.
	C

	Environmental surveillanced
	The systematic collection and testing of wastewater samples and other environmental samples. Sampling can confirm viral circulation when severe cases are absent from clinical enterovirus surveillance, AFP surveillance, or respiratory surveillance.
	D


a Includes EV-D68 specific surveillance (n=1; HR01)
b Includes AFM specific surveillance and partial surveillance on CNS infections (n=1; BG01)
c Includes ILI, ARI, and SARI surveillance
d Includes sewage surveillance (n=1; CZ01)

Table S2. Reported data on EV-D68 of all participating institutions per country between January 1, and December 31, 2023, in Europe.
The number of total samples tested for enterovirus, enterovirus positive samples, EV-D68 samples and cases, and other EV-D68 samples, along with details on sample types tested, surveillance system and sequence data. The percentages relative to the total number of samples tested (†) and enterovirus positive samples (‡) are given in the square brackets. EV=enterovirus, CSF=cerebrospinal fluid, AFP=acute flaccid paralysis, AFM=acute flaccid myelitis, CNS= central nervous system, ILI=influenza-like illness, ARI=acute respiratory infection, A=Clinical EV surveillance, B=AFP surveillance, C=respiratory surveillance, D=environmental surveillance, NA=not available.
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	Country
	Country code 
	Neonatal study 
2018-2023* 
	Samples
	Samples†
	Samples‡
	Cases
	Samples
	Sample type tested
	EV surveillance system
	Code: EV surveillance system 
	EV-D68 sequence available
	Sequences (n)

	Austria
	AT01
	No
	879 b
	134 [15%]a
	3 [2.2%]a
	3a
	131a
	Respiratory 
CSF
Stool
	EV clinical surveillance 
AFP surveillance
	AB
	No
	NA

	Belgium
	BE01cd
	No
	11978
	415 [3.5%]
	61 [15%]
	61
	NA
	Respiratory 
CSF
Stool
Blood
	EV clinical surveillance 
	A
	No
	NA

	
	BE02
	No
	5555
	1066 [19%]
	35 [3.3%]
	35
	222
	Various
	EV clinical surveillance
	A
	No
	NA

	Bulgaria
	BG01
	Yes
	349
	13 [3.7%]
	0 
	0
	11
	Various
	AFM surveillance 
AFP surveillance 
Partial surveillance on CNS infections 
	B
	No
	NA

	Czech Republic 
	CZ01
	No
	324
	192 [59%]
	0
	0
	62e
	Various
	EV clinical surveillance 
AFP surveillance
Sewage surveillance 
	ABD
	No
	NA

	Germany
	DE01
	No
	1419
	283 [20%]
	0
	0
	197
	Respiratory 
CSF
Stool
Unknown
	EV clinical surveillancef
	A
	No
	NA

	
	DE02
	No
	8343
	189 [2.3%]
	11 [5.8%]
	11
	178
	Various
	ILI/ARI surveillance 
	C
	No
	NA

	
	DE03
	No
	3303g
	76 [2.3%]
	0
	0
	42
	Respiratory 
CSF
Stool
	EV clinical surveillance 
	A
	No
	NA

	
	DE04
	No
	331e
	94 [28%]e
	0e
	0e
	0e
	Respiratory
	ILI/ARI surveillance 
	C
	No
	NA

	Denmark
	DK01d
	No
	NA 
	1400 [NA]
	15 [1.1%]
	14
	360
	Respiratory 
CSF
Stool
	EV clinical surveillance 
ILI surveillance 
	AC
	Yes
	7

	Spain
	ES01
	No
	9456
	320 [3.4%]
	19 [5.9%]
	19
	277
	Various
	EV clinical surveillance 
	A
	Yes
	18

	
	ES02
	No
	14,287
	212 [1.5%]
	40 [19%]
	39
	65h
	Respiratory 
CSF
Stool
Blood
	ARI surveillance 
	C
	No
	NA

	
	ES05
	No
	NA
	458 [NA]
	27 [5.9%]
	27
	356
	Respiratory 
CSF
Stool
Urine
Blood
Vesicle
	EV clinical surveillance 
AFP surveillance
	AB
	No
	NA

	
	ES06
	No
	3710
	30 [0.8%]
	2 [6.7%]
	2i
	NA
	Respiratory
	ILI/ARI surveillance 
	C
	No
	NA

	Finland
	FI01
	No
	2679b
	27 [1%]e
	0ei
	0e
	2eh
	Respiratory
	ILI/ARI surveillance 
	C
	No
	NA

	
	FI02d
	No
	267
	25 [9.4%]
	1 [4%]
	1
	0e
	Respiratory
	ILI/ARI surveillance 
	C
	Yes
	1

	
	FI03d
	No
	974j
	83 [8.5%]
	2 [2.4%]eh
	2h
	3eh
	Respiratory
CSF
Vesicle
	NA
	NA
	No
	NA

	France
	FR01/02
	No
	23012
	558 [2.4%]
	17 [3%]
	16
	335
	Various
	EV clinical surveillance 
	A
	Yes
	13

	Croatia
	HR01
	No
	12511
	1066 [8.5%]
	9 [0.8%]
	9
	1057
	Respiratory 
CSF
Stool
Blood
	EV clinical surveillance 
EV-D68 surveillance
	A
	No
	NA

	Iceland
	IS01
	No
	6824
	116 [1.7%]
	5 [4.3%]
	4
	111
	Various
	EV clinical surveillance 
	A
	No
	NA

	Italy
	IT01
	No
	NA
	590 [NA]
	15 [2.5%]
	15
	167
	Respiratory
	AFP surveillance 
ILI/ARI surveillance
	BC
	Yes
	6

	
	IT03
	Yes
	5581
	150 [2.7%]
	3 [2%]
	3
	21
	Respiratory
	EV clinical surveillance 
SARI surveillance 
	AC
	Yes
	3

	Luxembourg
	LU01
	No
	688
	96 [14%]
	0e
	0e
	0e
	Respiratory 
CSF
Stool
	EV clinical surveillance 
AFP surveillance
	AB
	No
	NA

	Netherlands
	NL02k
	No
	NA
	NA
	NA
	NA
	NA
	NA
	EV clinical surveillance 
	A
	Yes
	17

	
	NL03
	No
	1138
	199 [18%]
	5 [2.5%]
	5
	70
	Respiratory 
CSF
Stool
Vesicle
	EV clinical surveillance 
	A
	Yes
	5

	
	NL04
	No
	3027
	240 [7.9%]
	9 [3.8%]
	9h
	149
	Various
	EV clinical surveillance 
	A
	Yes
	9

	
	NL05
	No
	6234
	88 [1.4%]
	31 [35%]
	23
	43l
	Various
	EV clinical surveillance 
	A
	Yes
	8

	
	NL06
	No
	4934
	163 [3.3%]
	20 [12%]
	18
	107
	Various
	EV clinical surveillance 
	A
	Yes
	17

	
	NL18
	Yes
	1986
	262 [13%]
	0
	0
	26
	Various
	EV clinical surveillance 
	A
	No
	NA

	
	NL20
	Yes
	580
	102 [18%]
	1 [1%]
	1
	37
	Various
	EV clinical surveillance 
	A
	Yes
	1

	
	NL22
	Yes
	1292
	21 [1.6%]
	0
	0
	2
	Various
	EV clinical surveillance 
	A
	No
	NA

	Norway
	NO02Am
	No
	8570
	186 [2.2%]
	9 [4.8%]
	9
	NA
	Respiratory 
CSF
Stool
Blood
Vesicle
Unknown
	EV clinical surveillance 
	A
	No
	NA

	
	NO02B
	No
	756
	17 [2.2%]
	1 [5.8%]
	1
	13
	Various
Autopsy
	EV clinical surveillance 
	A
	No
	NA

	Portugal
	PT01n
	No
	1034
	68 [6.6%]
	1 [1.5%]
	1
	50
	Respiratory 
CSF
Stool
	EV clinical surveillance 
ILI/ARI surveillance 
	AC
	No
	NA

	Sweden
	SE01
	No
	15138o
	2097 [14%]
	3 [0.1%]
	2
	NA
	Respiratory
	EV clinical surveillance 
	A
	Yes
	2

	Slovenia
	SI01
	No
	2118
	152 [7.2%]
	0e
	0e
	47e
	Respiratory
	ILI/ARI surveillance 
	C
	No
	NA

	
	SI02A
	Yes
	520
	17 [3.3%]
	0
	0
	12
	CSF
	EV clinical surveillance 
	A
	No
	NA

	
	SI02B
	Yes
	7483
	163 [2.2%]
	13 [8%]i
	13eh
	9eh
	Respiratory 
CSF
	EV clinical surveillance 
	A
	No
	NA

	United Kingdomp
	UK03
	No
	6995
	647 [9.2%]
	43[6.6%] 
	42
	287
	Respiratory 
CSF
Stool
	EV clinical surveillance 
	A
	No
	NA

	
	UK04d
	Yes
	3904bh
	183 [4.7%]bh 
	1 [0.5%]i
	1h
	16h
	Respiratory 
CSF
Stool
	ILI/ARI surveillance 
	C
	Yes
	1

	
	UK05
	Yes
	25443
	1387 [5.5%]
	0
	0
	168
	Various
	EV clinical surveillance 
	A
	No
	NA

	Total
	9
	203622
	13585 [6.7%]
	402 [3%]
	386
	4633
	
	 
	
	14
	108



* Data from ENPEN neonatal study 2018-2023 (de Schrijver S, unpublished)
† The percentages relative to the total number of cases are given in the square brackets.
‡ The percentages relative to enterovirus positive samples are given in the square brackets.
a Data reported quarterly, the first month of each quarter (January, April, July, October).
b Only the total was reported. No monthly data.
c Lab screens all the respiratory clinical samples at the same time for enteroviruses and a specific EV-D68 genetic target.
d Case description provided (Table 4). 
e Partial monthly data. 
f Enterovirus surveillance considers only CNS symptoms. 
g Samples tested for EV/RV PCR omitted (only 33 tested). 
h Includes data from ENPEN neonatal study 2018-2023 (de Schrijver S, unpublished).
i Only reported EV-D68 positive cases or samples. It is assumed that the number of EV-D68 positive samples equal the number of EV-D68 positive cases, and vice versa.
j  RV/EV assay could not discriminate enterovirus and rhinovirus (77/83)
k Data used only for phylogenetic and animo acid sequence analysis as background of labs that are not in the study.
l NPEV data was reported in cases not samples. 
m Two detection methods for enteroviruses: pan-EV PCR and EV-D68 specific PCR. Number of samples tested is the sum of the two assay types. Some samples could be duplicate. Enterovirus positive samples detected by pan-EV PCR. EV-D68 positive samples detected by EV-D68 specific PCR.
n EV-D68 was detected in the scope of the Portuguese surveillance program for influenza and respiratory viruses
o From end of May onwards assay could not distinguish enterovirus and rhinovirus.
p England, Northern Ireland, and Scotland.


Table S3.  EV-D68 case descriptions. 
F=female, M=male, ICU=intensive care unit, CSF=cerebrospinal fluid, FA=film array, ECMO=extracorporeal membrane oxygenation, NA=not available
	Country
	Age (years)
	Sex
	Clinical presentation
	Intervention

	Belgium
	NA
	NA
	Bilateral pneumonia
	ICU

	Belgium
	NA
	NA
	Bilateral pneumonia
	ICU

	Belgium
	NA
	NA
	Benign meningitis and febrile convulsionsa
	NA

	Denmark
	>18b
	NA
	Severe respiratory infection
	ECMO

	Spain
	2
	M
	Acute bronchitis
	NA

	Spain
	9
	F
	Pneumonia
	NA

	Spain
	1
	M
	Respiratory infection
	NA

	Spain
	65
	F
	Pneumonia
	NA

	Spain
	60
	F
	Respiratory infection
	NA

	Spain
	3
	M
	Respiratory infection
	NA

	Spain
	7
	M
	Severe asthma 
	NA

	Spain
	1
	M
	Respiratory infection
	NA

	Spain
	2
	F
	Respiratory infection
	NA

	Spain
	52
	M
	Respiratory infection
	NA

	Spain
	1
	M
	Respiratory infection and exanthema 
	NA

	Spain
	0.17
	F
	Respiratory infection
	NA

	Spain
	4
	F
	Respiratory infection
	NA

	Spain
	0.25
	F
	Respiratory infection
	NA

	Spain
	5
	F
	Respiratory infection
	NA

	Spain
	1
	M
	Respiratory infection
	NA

	Spain
	12
	F
	Bronchospasm, wheeze, and asthma
	NA

	Spain
	8
	F
	Pneumonia
	NA

	Spain
	7
	F
	Bilateral bronchopneumonia
	NA

	Spain
	8
	M
	Respiratory infection
	NA

	Spain
	0.17
	M
	Exanthema 
	NA

	Spain
	68
	M
	Fever
	NA

	Spain
	1
	M
	Respiratory infection
	NA

	Spain
	42
	M
	Fever
	NA

	Spain
	0.33
	M
	Acute respiratory insufficiency 
	NA

	Spain
	1
	M
	Respiratory infection 
	NA

	Spain
	0.13
	F
	Fever
	NA

	Spain
	1
	M
	Bronchospasm
	NA

	Finland
	19
	M
	NA
	NA

	Finland
	2
	NA
	NA
	ICU

	Finland
	57c
	NA
	NA
	NA

	Portugal
	42d
	F
	Acute respiratory infection
	NA

	United Kingdom
	0.75
	M
	Upper respiratory tract infection and wheeze
	NA


a Associated CSF was negative on FA panel and monoplex enterovirus
b Adult; age not specified  
c From a cancer clinic
d No chronic diseases 
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