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Abstract
Background and purpose: Differentiation between acute flaccid myelitis (AFM) and 
Guillain– Barré syndrome (GBS) can be difficult, particularly in children. Our objective was 
to improve the diagnostic accuracy by giving recommendations based on a comparison of 
clinical features and diagnostic criteria in children with AFM or GBS.
Methods: A cohort of 26 children with AFM associated with enterovirus D68 was com-
pared to a cohort of 156 children with GBS. The specificity of the Brighton criteria, used 
for GBS diagnosis, was evaluated in the AFM cohort and the specificity of the Centers for 
Disease Control and Prevention (CDC) AFM diagnostic criteria in the GBS cohort.
Results: Children with AFM compared to those with GBS had a shorter interval between 
onset of weakness and nadir (3 vs. 8 days, p < 0.001), more often had asymmetric limb 
weakness (58% vs. 0%, p < 0.001), and less frequently had sensory deficits (0% vs. 40%, 
p < 0.001). In AFM, cerebrospinal fluid leukocyte counts were higher, whereas protein 
concentrations were lower. Spinal cord lesions on magnetic resonance imaging were only 
found in AFM patients. No GBS case fulfilled CDC criteria for definite AFM. Of the AFM 
cases, 8% fulfilled the Brighton criteria for GBS, when omitting the criterion of excluding 
an alternate diagnosis.
Conclusions: Despite the overlap in clinical presentation, we found distinctive early clini-
cal and diagnostic characteristics for differentiating AFM from GBS in children. Diagnostic 
criteria for AFM and GBS usually perform well, but some AFM cases may fulfill clinical 
diagnostic criteria for GBS. This underlines the need to perform diagnostic tests early to 
exclude AFM in children suspected of atypical GBS.
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INTRODUC TION

Both acute flaccid myelitis (AFM) and Guillain– Barré syndrome (GBS) 
usually present with rapidly progressive limb weakness with low ten-
don reflexes, preceded by a prodromal illness. At onset of disease, it 
may be difficult to differentiate between these two conditions, es-
pecially in children. This is demonstrated by reported cases of AFM, 
which were initially diagnosed as atypical GBS [1]. Early differen-
tiation is important, because there are considerable differences in 
diagnostic workup, treatment options, and prognosis.

AFM has been defined by the Centers for Disease Control and 
Prevention (CDC) as acute flaccid limb weakness, combined with a 
spinal cord lesion in the gray matter on magnetic resonance imag-
ing (MRI) [2]. Other criteria for AFM have been proposed, with ad-
ditionally required features regarding clinical course and outcome 
and results of cerebrospinal fluid (CSF) and nerve conduction stud-
ies (NCS) as well as positive diagnostic polymerase chain reaction 
(PCR) for enterovirus D68 (EV- D68) and EV- A71, which are among 
the viruses associated with AFM [3,4]. GBS has been defined by 
diagnostic criteria from the National Institute of Neurological 
Disorders and Stroke (NINDS) and more recently by diagnostic cri-
teria from the Brighton Collaboration, in which clinical, CSF, and 
NCS parameters are used to classify the level of certainty of the 
diagnosis [5,6].

In this study, we compared two well- described cohorts of chil-
dren diagnosed with AFM associated with EV- D68, or GBS with re-
spect to clinical presentation and diagnostic features and compared 
the specificity of current diagnostic criteria for AFM and GBS. The 
results were used to provide additional recommendations for an 
early and accurate diagnosis of either AFM or GBS.

METHODS

Study cohorts

The AFM cohort consists of 26 children (<18 years old), who were 
selected from a previously described cohort of 29 European pa-
tients (adults and children) with AFM associated with EV- D68 [7]. 
This cohort included patients who were retrospectively identified by 
sending questionnaires to the European AFM Working Group. EV- 
D68- associated AFM was defined as acute onset focal limb weak-
ness with MRI abnormalities and a positive PCR for EV- D68 in either 
respiratory, fecal, blood, or CSF specimens. When MRI data were 
not available or MRI was described as normal, CSF pleocytosis was 
sufficient for a probable diagnosis of AFM, in concordance with the 
CDC case definition for AFM from 2018 [7,8].

The GBS cohort is composed of 156 children (<18 years old) 
from nine hospitals in the Netherlands. Most patients in the GBS 
cohort were included in previously published studies; 68 patients 
were collected in a retrospective study in one hospital [9], and 14 
patients were included in the International GBS Outcome Study, 
a prospective multicenter study [10]. The other 74 patients were 

retrospectively collected from nine Dutch hospitals. The NINDS 
diagnostic criteria from 1990 were used as guidelines for the 
diagnosis of GBS [6,9,11]. For defining the GBS electrophysio-
logical subtypes, we used the Hadden classification [12]. From 
both cohorts, information was collected regarding preceding 
infection, first symptom, neurological deficits at admission and 
nadir, and results of additional tests (CSF, NCS, MRI of brain and 
spinal cord, and virology diagnostics), as well as treatment type 
and disease course. Severity of the disease at nadir was defined 
by the highest GBS disability score during the course of the 
disease. The GBS disability score includes 0 (normal), 1 (minor 
symptoms, capable of running), 2 (able to walk 10 m or more 
without assistance but unable to run), 3 (able to walk 10 m across 
an open space with help), 4 (bedridden or chair bound), 5 (requir-
ing assisted ventilation for at least part of the day), and 6 (dead) 
[13]. Good clinical outcome was defined as reaching GBS disabil-
ity score ≤ 2 at several time points during follow- up (1 month, 
2 months, 3 months, 6 months, and 12 months after onset). CSF 
protein level was considered to be increased when >0.65 g/L 
for age 1– 3 months, >0.37 g/L for 3– 6 months, >0.35 g/L for 
6– 12 months, >0.31 g/L for 1– 10 years, and >0.49 g/L for 10– 
18 years [14].

Comparison studies

A comparison between these two cohorts was made for (i) demo-
graphic characteristics, including age, sex, and month of onset; (ii) 
presence, type, and timing of preceding prodromal syndrome; (iii) 
clinical features at admission and nadir, including severity, localiza-
tion, and symmetry of muscle weakness, cranial nerve involvement, 
sensory deficits, reflexes, respiratory failure, and autonomic dys-
function; (iv) results of additional investigations, including CSF, NCS, 
and MRI; and (v) clinical course and outcome.

Diagnostic criteria

The diagnostic criteria from the Brighton Collaboration, which were 
previously validated for GBS in children, were applied to both co-
horts (excluding the criterion of absence of an alternative diagnosis 
in the AFM cohort) [5,9]. The Brighton criteria consist of the follow-
ing items: (i) bilateral limb weakness, (ii) decreased or absent deep 
tendon reflexes in weak limbs, (iii) monophasic disease course, (iv) 
normal CSF cell count, (v) increased CSF protein level, and (vi) NCS 
findings consistent with GBS (Table S1).

The case definitions for AFM published by the CDC in 2018 
and 2019 were applied to both cohorts. In the 2018 case defini-
tion, the combination of acute flaccid limb weakness and MRI ab-
normalities in the gray matter of the spinal cord was required for a 
definite diagnosis, whereas acute flaccid limb weakness combined 
with CSF pleocytosis fulfilled the criteria for a probable diagnosis 
of AFM. In the 2019 criteria, a definite diagnosis is described as 
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a combination of acute flaccid weakness and MRI abnormalities 
predominantly in the gray matter, spanning one or more segments, 
with exclusion of malignancy, vascular disease, or anatomic abnor-
malities as an explanation for the spinal cord lesion. Criteria for 
a probable diagnosis are similar to those for a definite diagnosis, 
except that gray matter involvement of the spinal cord lesion has 
to be present but does not have to be predominant. A suspected 
case is defined as any case of acute flaccid limb weakness (Figure 
S1, Table S2) [2,8].

Statistics

For the statistical analysis, we used SPSS 25. Continuous data 
were presented as means and standard deviations if normally dis-
tributed, and otherwise as medians and interquartile ranges (IQRs). 
Categorical data were presented as proportions. Continuous data 
of the two cohorts were compared with t- test if normally distrib-
uted and with Mann– Whitney U test if not normally distributed. 
Proportions were compared using the chi- squared or Fisher exact 
test. The survival distribution of the two groups was calculated using 
the log- rank test. The Bonferroni correction was applied to correct 
for multiple comparisons. A two- sided p- value < 0.05 was consid-
ered significant.

Standard protocol approvals, registrations, and 
patient consents

Studies from which data were used were approved by the medical 
ethical review committee of the coordinating centers.

Data availability

The authors confirm that the data supporting the findings of this 
study are available within the article, within the limits of the General 
Data Protection Regulation privacy regulations.

RESULTS

Demographic characteristics

Included were 26 children diagnosed with AFM associated with 
EV- D68, and 156 children diagnosed with GBS. Median age of the 
AFM group was 3 years (IQR = 2– 5, full range = 1– 9) versus 7 years 
(IQR = 3– 13, full range = 0– 17) for the GBS cohort (p < 0.001; 
Table 1).

Whereas most children with AFM presented during sum-
mer and early autumn, children with GBS presented during the 
whole year, with the highest frequencies in June and December 
(p = 0.038).

TA B L E  1  Demography and clinical presentation of AFM and GBS 
in children

AFM, n = 26 GBS, n = 156 p

Demography

Male:female (% 
male)

14:12 (54) 82:74 (53) ns

Age, years, median 
(IQR, full range)

3 (2– 5, 8) 7 (3– 13, 17) <0.001

Antecedent events

Time antecedent 
event– onset 
weakness, days, 
median (IQR, 
full range)

7 (5– 8, 10) 11 (7– 15, 41) ns

No antecedent 
event, n (%)

1/26 (4) 19/143 (13) ns

Respiratory tract 
infection, n (%)

23/26 (89) 66/146 (45) <0.001

Vomiting, n (%) 2/26 (8) 32/118 (27) ns

Diarrhea, n (%) 5/26 (19) 47/145 (32) ns

Fever, n (%) 22/24 (92) 51/140 (36) <0.001

Vaccination, n (%)a 0/2 (0) 11/130 (9) np

Time onset 
weakness– 
admission, days, 
median (IQR, 
full range)b

0 (0, 5) 5 (3– 8, 30) <0.001

Time onset 
weakness– 
nadir, days, 
median (IQR, 
full range)c

3 (2– 5, 9) 8 (5– 10, 38) <0.001

Neurological symptoms at admission, n (%)

Sensory deficits 0/26 (0) 41/102 (40) <0.001

Pain 8/24 (33) 92/130 (71) <0.001

Limb weakness 25/25 (100) 122/135 (90) ns

Weakness arms 19/25 (76) 90/131 (69) ns

Weakness legs 17/24 (71) 121/135 (90) ns

Asymmetric 
weakness

14/24 (58) 0/133 (0) <0.001

Cranial nerve 
involvement

6/24 (25) 51/141 (36) ns

Autonomic 
dysfunction

0/24 (0) 13/122 (11) ns

Areflexia/
hyporeflexia

19/21 (91) 80/111 (72) ns

Neurological symptoms at nadir, n (%)

Sensory deficits 0/24 (0) 66/112 (59) <0.001

Pain 2/28 (7) 107/132 (81) <0.001

Limb weakness 25/25(58) 145/146 (99)d ns

Weakness arms 22/25 (88) 126/144 (88) ns

Weakness legs 20/24 (83) 142/144 (99) ns

(Continues)
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Clinical presentation and course

Most children with AFM or GBS had symptoms of a preceding infec-
tion, 96% and 87%, respectively.

Time between onset of weakness and hospital admission was 
shorter for the children with AFM, with a median of 0 days (IQR = 0) 
versus 5 days (IQR = 3– 8) in GBS patients (Table 1).

At admission, patients with AFM more often had asymmetric 
weakness than children with GBS (58% vs. 0%, p < 0.001). None 
of the children with AFM had sensory deficits at onset, compared 
to 40% of children with GBS. At onset, in 33% of children with 
AFM pain was reported, compared to 71% of children with GBS 
(Table 1).

The time between onset of symptoms and time of nadir was 
shorter for AFM patients (median = 3 days, IQR = 2– 5 vs. me-
dian = 8 days, IQR = 5– 10). At nadir, 83% of AFM patients had 
bilateral weakness, compared to 99% of GBS patients. Only one 

patient with GBS did not have bilateral weakness but a purely sen-
sory form.

More patients with AFM required mechanical ventilation, and 
respiratory failure developed earlier after onset of symptoms 
(Table 1). Duration of mechanical ventilation was longer in AFM 
patients, reflecting a more severe and prolonged clinical course 
and poorer recovery (Figure 1a). The poor outcome of AFM com-
pared to GBS is also reflected in the proportion of children able to 
walk unaided after 6 months (46% vs. 93%) and 12 months (50% 
vs. 99%; Figure 1b).

Additional diagnostic tests

Lumbar puncture was performed in most patients with AFM and 
GBS, but the timing after onset of symptoms was earlier in patients 
with AFM compared to GBS (Table 2). In the patients with GBS, CSF 
protein level was more frequently elevated and higher than in the pa-
tients with AFM. GBS patients with normal CSF protein level had an 
earlier lumbar puncture after onset of symptoms than GBS patients 
with an elevated CSF protein level (median = 4 days, IQR = 3– 5.75 
vs. median = 7 days, IQR = 4– 11, p < 0.001). The median number 
of leukocytes in CSF was higher for the AFM cohort (79 vs. 4/μL, 
p < 0.001), as was the proportion of patients with CSF pleocytosis 
(Table 2). A cytoalbuminologic dissociation was less often found in 
the AFM group.

MRI was performed in almost all AFM patients, but in only 14% 
of the GBS patients. Lesions of the spinal cord and brainstem were 
more often seen in AFM patients, whereas the presence of nerve 
root enhancement was found equally frequently (Table 2).

NCSs were performed in 42% of patients with AFM and 80% 
of patients with GBS. These were normal in one AFM patient, ex-
amined on the first day of symptoms, but revealed abnormalities in 
most patients, most often consistent with axonal damage. In GBS 
patients, abnormalities were found in 91% of patients, most often 
compatible with a demyelinating polyneuropathy (Table 2).

Evaluation of clinical criteria

The Brighton criteria for GBS were evaluated in the AFM cohort (ex-
cept for the criterion of excluding alternative diagnosis). Two (8%) of 
the patients with AFM fulfilled all the Brighton criteria for a diagno-
sis of GBS at Level 1 certainty, two (8%) reached Level 2, 12 (46%) 
reached Level 3, and 10 (39%) reached Level 4 (Figure 2, Table S1). 
For the 2018 CDC criteria for AFM, all of our AFM patients with 
sufficient data fulfilled the criteria for definite or probable AFM. Of 
a subset of 38 GBS patients with sufficient data, 32 fulfilled the cri-
teria for probable AFM with a CSF pleocytosis (Figure S1, Table S2), 
but MRI was not performed in any of these patients. Of the patients 
with GBS, none fulfilled the 2019 CDC criteria for probable or defi-
nite AFM. From the AFM cohort, three patients (13%) also did not 
fulfill these criteria (Figure S1, Table S2).

AFM, n = 26 GBS, n = 156 p

Asymmetric 
weakness

11/20 (55) 0/142 (0) <0.001

Cranial nerve 
involvement

12/25 (48) 77/140 (55) ns

Autonomic 
dysfunction

3/25 (12) 64/136 (47) ns

Areflexia/
hyporeflexia

21/23 (91) 120/129 (93) ns

Mechanical 
ventilation, n (%)

16 (64) 37 (24) <0.001

Duration intubation, 
days, median (IQR, 
full range)e

29 (15– 365, 
716)

20 (12– 32, 
134)

ns

Time onset 
weakness– 
respiratory failure, 
days, median (IQR, 
full range)f

1 (1– 4, 3) 6 (4– 11, 61) <0.001

Note: Due to small patient numbers, not all items were compared 
(mentioned as np).
Abbreviations: AFM, acute flaccid myelitis; GBS, Guillain– Barré 
syndrome; IQR, interquartile range; np, not performed; ns, not 
significant.
aThe information on vaccinations in the AFM cohort was missing for 24 
patients.
bThe median time between onset of weakness and admission was based 
on 18 AFM patients and 141 GBS patients.
cThe median time between onset of weakness and nadir was based on 
17 AFM patients and 129 GBS patients.
dOne patient in the GBS cohort was diagnosed with sensory GBS and 
never developed (bilateral) limb weakness.
eThe median time of intubation was based on six AFM patients; this 
information was missing for 10 patients. In the GBS cohort, this 
information was complete.
fThe median time between onset of weakness and respiratory failure in 
the AFM cohort was based on five patients.

TA B L E  1  (Continued)
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DISCUSSION

This comparative study in children shows that there is a considerable 
overlap in the clinical presentation of AFM and GBS, in accordance 
with the differential diagnosis in current practice. The majority of 
children with either AFM or GBS presented with a prodromal dis-
ease and progressive flaccid weakness of the limbs with reduced 
reflexes, and had a monophasic disease course. Some of the AFM 
patients even fulfilled the clinical diagnostic criteria for GBS, at least 
if involvement of spinal cord gray matter and viral infections related 
to AFM are not taken into account.

Nonetheless, our study also shows that there are important dis-
tinguishing early features, as illustrated in Figure 3. AFM compared 
to GBS in children is more rapidly progressive, and clinical nadir is 
usually reached within days and related to the presence of asym-
metric limb weakness and absence of sensory deficits. The numbers 
for sensory deficits and pain in the AFM cohort may, however, be an 
underestimation, as the age in the AFM cohort is significantly lower 
and the assessment of pain and sensory deficits may be challenging 
in younger children.

CSF pleocytosis (>50 cells/µL) is frequent in AFM but rare in 
GBS, but an increase in protein level or mildly elevated cell count 
(5– 50/µL) does not differentiate between AFM and GBS. NCS per-
formed after the acute stage of disease frequently show peripheral 
nerve involvement in both disorders, but usually demyelinating in 
GBS and always axonal in AFM. Later in the disease course, it be-
comes evident that a protracted course and persistent weakness are 
associated with AFM.

The demography, clinical presentation, diagnostic test results, 
and clinical course of the presented cohorts of children with AFM 

and GBS resemble other cohorts of patients with these conditions 
[15– 20]. Therefore, these characteristics are likely representative 
for children with either AFM or GBS.

This is the first comparative study between GBS and AFM, both 
in children and adults. A recent study did compare a group with re-
strictively defined or "true" AFM with a group of patients with al-
ternative diagnoses, matching the 2018 case definition of the CDC 
[3]. Several clinical factors, such as the asymmetry and the absence 
of sensory deficits, resemble the distinctive features found in our 
study. Further similarities are the CSF pleocytosis and MRI abnor-
malities that were more often found in the "true" AFM group [3].

The CDC criteria are highly selective in excluding GBS, as there 
is a focus on MRI findings to make a probable or definite diagnosis of 
AFM. Also in our cohort, none of the children with GBS fulfilled the 
2019 CDC criteria. MRI may be normal in the early phase of AFM or 
can show only subtle abnormalities [15]. Therefore, a combination 
of clinical criteria and results from diagnostic tests may be more ap-
propriate, as was suggested previously [3]. The content of different 
criteria does, however, depend on the goal for which these criteria 
are used; a broader case definition should be used for case detec-
tion, whereas a restricted definition is more suitable for research 
purposes. Recently, an international working group proposed new 
diagnostic criteria for AFM, which are broadly similar to most recent 
CDC criteria. CSF pleocytosis and the presence of sensory deficits 
were adequately suggested as markers for an alternate diagnosis 
[21].

The criteria developed by the Brighton Collaboration for the di-
agnosis GBS were developed as case definitions for vaccine safety 
studies but also reflect the diagnostic workup for GBS in current 
clinical practice [5]. The current study shows that children with AFM 

F I G U R E  1  (a) Duration of mechanical ventilation in the acute flaccid myelitis (AFM) and Guillain– Barré syndrome (GBS) cohorts. Three 
patients from the AFM cohort were still intubated at 200 days. The difference between the duration of intubation between the two groups 
was based on log- rank test. (b) Long- term prognosis, indicating time until the ability to walk unaided. Included were the patients who were 
unable to walk unaided at nadir (GBS disability score >2). The long- term follow- up was available until 1 year after onset of weakness. The 
difference between the duration until independent walking between the two groups was based on log- rank test
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may fulfill the clinical diagnostic criteria for GBS of a rapidly progres-
sive and bilateral weakness, reduced reflexes in affected limbs, and 
a monophasic disease course. In addition, patients with AFM may 
have the cytoalbuminologic dissociation in CSF and in half of the 
cases have an axonal pattern in NCS that may be misclassified as the 
acute motor axonal neuropathy subtype of GBS. The implication of 
these findings for clinical practice is that when AFM is not excluded 
by conducting MRI and virology, these patients may be falsely diag-
nosed with GBS.

The Brighton classification requires the exclusion of other causes, 
but without specifying which other causes need to be excluded in 

which patients. Importantly, there is only a short time window early 
in the disease course when AFM can be accurately excluded by per-
forming MRI and virological PCR testing to prove an infection with 
EV- D68 or EV- A71. These investigations can, however, be inconclu-
sive and lose their diagnostic sensitivity later in the disease course 
[15,22]. Serological testing may indicate a previous enterovirus in-
fection, but the subtype cannot be determined [22]. By the time of 
receiving the results of the NCS showing an axonal neuropathy or 
lack of recovery, it may be too late to exclude the diagnosis of AFM. 
Therefore, we recommend considering the diagnosis of AFM early in 
the disease course of patients suspected of GBS, especially if they 

TA B L E  2  Additional diagnostic test results in children with AFM and GBS

Procedure AFM, n = 26 GBS, n = 156 p

LP

LP performed, n (%) 23/26 (89) 143/154 (93) ns

Time onset weakness– LP, days, median (IQR, full 
range)a

1 (1– 2, 4) 6 (4– 9, 32) <0.001

Raised protein level, n (%)b 12/17 (71) 111/141 (79) ns

Protein concentration in CSF, g/L, median (IQR, full 
range)c

0.44 (0.30– 0.59, 1.39) 0.76 (0.43– 1.61, 7.57) 0.004

Leukocyte number in CSF, median (IQR, full range)d 79 (25– 149, 414) 4 (1– 9, 133) <0.001

CSF leukocyte count ≤ 5, n (%) 3/20 (15) 86/133 (65) <0.001

CSF leukocyte count 5– 50, n (%) 5/18 (28) 40/133 (30) ns

CSF leukocyte count ≥ 50, n (%) 11/18 (61) 5/133 (4) <0.001

Cytoalbuminologic dissociation, n (%)e 3/16 (19) 99/132 (75) <0.001

MRI, n (%)

MRI performed 24/24 (100) 16/113 (14) <0.001

MRI lesions brainstem 18/24 (75) 1/8 (13) np

MRI lesion spinal cord 19/23 (83) 0/8 (0) np

MRI nerve root thickening 5/21 (24) 3/7 (43) np

NCS

NCS performed, n (%) 11/26 (42) 96/120 (80) <0.001

Time onset weakness– NCS, days, median (IQR, full 
range)f

6 (4– 9, 14) 9 (5– 14, 36) ns

Normal, n (%) 1/11 (10) 8/94 (9) np

Equivocal, n (%) 4/10 (40) 16/85 (19) np

Unresponsive, n (%) 0/10 (0) 1/85 (1) np

AMAN, n (%) 5/10 (50) 8/85 (9) np

AMSAN, n (%) 0/10 (0) 2/85 (2) np

AIDP, n (%) 0/10 (0) 50/85 (59) np

Note: Where p > 0.05, this is mentioned as ns. Due to small patient numbers, not all items were compared (mentioned as np).
Abbreviations: AFM, acute flaccid myelitis; AIDP, acute inflammatory demyelinating polyradiculoneuropathy; AMAN, acute motor axonal neuropathy; 
AMSAN, Acute motor and sensory axonal neuropathy; CSF, cerebrospinal fluid; GBS, Guillain– Barré syndrome; IQR, interquartile range; LP, lumbar 
puncture; MRI, magnetic resonance imaging; NCS, nerve conduction studies; np, not performed; ns, not significant.
aThe information on onset weakness and performing LP was available for 15 patients from the AFM cohort and for 117 patients from the GBS cohort.
bRaised protein was defined as a protein level of >0.65 g/L for the age of 1– 3 months, >0.37 g/L for 3– 6 months, >0.35 g/L for 6– 12 months, >0.31 
g/L for 1– 10 years, and >0.49 g/L for 10– 18 years.
cThe information on protein concentration in CSF was available for 15 AFM patients and 138 GBS patients.
dThe information on the number of leukocytes in CSF was available for 18 AFM patients and 133 GBS patients.
eCytoalbuminologic dissociation: protein level > the age dependent reference values and leukocytes < 50.
fIn 52 patients from the GBS cohort, the information for onset of weakness and NCS was missing.
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present with a rapidly progressive or asymmetric limb weakness 
or lack of sensory deficits or a CSF pleocytosis. Prompt diagnostic 
studies should then be performed, including CSF investigations, MRI 
of the brain and spinal cord, and adequate virological testing, partic-
ularly on respiratory material.

Differentiation of AFM and GBS is important for several reasons. 
First, accurate diagnosis is important for informing patients and rela-
tives about the expected prognosis and preparing patients for reha-
bilitation. The current study demonstrates the substantial difference 
in clinical course and outcome, which is much worse in AFM than 
GBS, in accordance with previous studies investigating the outcome 
either in AFM [23– 25] or GBS [18,19]. Second, accurate diagnosis is 
important to start and develop targeted treatment of AFM and GBS. 
At present, proven effective treatments for GBS are intravenous 
immunoglobulins (IVIg) or plasma exchange, although these require 
further confirmatory studies. Although there is no proven effective 
treatment available for AFM yet, most patients are treated with IVIg, 
which might have a beneficial effect early in the disease course. 
Steroids were associated with a deterioration of motor symptoms 
in the mouse model of AFM [26– 28]. Third, AFM and GBS may both 

occur during outbreaks, and to be able to monitor the background 
incidence rates accurate diagnosis is essential.

Our study has several strengths. First, we included two well- 
described cohorts of children with either AFM or GBS, which are 
compatible with reports in literature regarding their clinical fea-
tures, especially with respect to those features that were found to 
be discriminative between both conditions. Second, both cohorts 
are among the largest pediatric cohorts of AFM and GBS described 
in literature. Third, the AFM cohort included only EV- D68- positive 
cases, leading to a more certain diagnosis of AFM and improving the 
homogeneity of the AFM cohort.

On the other hand, the selection of EV- D68- positive cases could 
also be seen as a limitation, as it may lead to a selection bias. The 
phenotype of AFM with a proven EV- 68 infection may be more 
severe than AFM associated with other viruses or AFM without a 
proven viral infection [16]. For example, patients with AFM associ-
ated with EV- A71 have an earlier onset of weakness after the pro-
dromal syndrome, milder weakness, more rapid improvement, and a 
higher chance of full recovery, compared to patients with EV- D68- 
associated disease [29]. This could indicate that our results are not 

F I G U R E  2  Performance of the 
Brighton diagnostic criteria for Guillain– 
Barré syndrome (GBS) in the acute 
flaccid myelitis (AFM) and GBS cohorts. 
Percentage of patients fulfilling the 
various levels of the GBS diagnostic 
criteria from the Brighton Collaboration 
(except for the criterion to exclude an 
alternative diagnosis in the AFM cohort) 
are shown [5]. Level 1: Patient fulfills 
all criteria. Level 2: All items of Level 1 
except the cerebrospinal fluid findings are 
not required. Level 3: All items of Level 2 
except nerve conduction studies findings 
are not required. Level 4: No alternative 
diagnosis can be present; all other criteria 
are not required. For the AFM patients, 
this criteria was excluded

F I G U R E  3  Venn diagram illustrating 
overlapping and differentiating features 
of acute flaccid myelitis (AFM) and 
Guillain– Barré syndrome (GBS). The 
indicated features are suggestive of either 
diagnosis, but they are not necessarily 
present or exclusive. CSF, cerebrospinal 
fluid; EMG, electromyography; MRI, 
magnetic resonance imaging
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generalizable to AFM caused by other infectious agents. However, 
the similarities in clinical features and ancillary investigations be-
tween our cohort of AFM patients and larger cohorts described in 
literature suggest that the observed differences at onset of disease 
are also valid for the whole group of AFM patients. The poor prog-
nosis of AFM in comparison with GBS in children observed in the 
current study, however, may be influenced by a selection bias toward 
more severe cases of AFM.

Further limitations include a selection bias by inclusion of cases 
matching current criteria for AFM and GBS, making some differences 
between the groups obvious. For example, as MRI abnormalities in 
the spinal cord are required for the diagnosis of AFM and only a lim-
ited number of children with GBS underwent MRI, it is not surprising 
that these abnormalities are more often found in the AFM group. 
However, we consider that this does not hinder the finding of dif-
ferentiating features, which was the main purpose of this study. The 
identification of AFM patients by sending questionnaires to clini-
cians and microbiologists could lead to an overrepresentation of se-
vere cases. Therefore, the outlined differences in outcome between 
AFM and GBS may be an overestimation of the true differences. 
Nonetheless, the available follow- up data on AFM show persistence 
of significant neurological deficits after 1 year, supporting the au-
thenticity of the found differences [17,24,25]. The limited group size, 
predominantly in the AFM group, hinders multivariate analysis. The 
recommendations made are based on the differentiating features 
between AFM and GBS, and they are not specific for the differentia-
tion between AFM and other conditions, such as transverse myelitis. 
Furthermore, the recommendations for clinical differentiation and 
diagnostic studies are not externally validated. This will be necessary 
to confirm the validity of these recommendations.

CONCLUSIONS

A child with acute onset flaccid weakness may pose a diagnostic 
challenge for clinicians, with both AFM and GBS included in the dif-
ferential diagnosis. We provide distinguishing features and recom-
mendations, which may help clinicians in making the right diagnosis.

Diagnostic criteria for AFM and GBS usually perform well in chil-
dren. However, in cases of atypical GBS, the diagnosis of AFM needs 
to be excluded early in the disease course, as AFM may fulfill the 
current clinical, CSF, and NCS diagnostic criteria for GBS.
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Svetlana Filipović- Vignjević, MD Institute of Virology, Vaccines, and Sera "Torlak," Belgrade, 
Serbia

Acquisition of the data

Natasa Berginc National Laboratory of Health, Environment, and Food, 
Ljubljana, Slovenia

Acquisition of the data

Mónica Gozalo Margüello Marqués de Valdecilla University Hospital, Santander, Spain Acquisition of the data

María Cabrerizo, PhD Spanish National Poliovirus Laboratory, Instituto de Salud 
Carlos III, Madrid, Spain

Acquisition of the data

Juan Pablo García Iñiguez, MD, PhD Pediatric Intensive Care Unit, Miguel Servet Children's 
Hospital, Zaragoza, Spain

Acquisition of the data

Sonia Perez Castro University Hospital of Vigo and Inflammatory and Infectious 
Diseases & Immune Disorders Group, Galicia Sur Health 
Research Institute, Vigo, Spain

Acquisition of the data

Carlos Rodrigo, MD, PhD Vall d'Hebron University Hospital and Autonomous University 
of Barcelona, Barcelona, Spain

Acquisition of the data

Andrés Antón, PhD Vall d'Hebron University Hospital, Barcelona, Spain Acquisition of the data

Núria Rabella Garcia, MD, PhD Universitat Autònoma de Barcelona, Barcelona, Spain Acquisition of the data

Robert Dyrdak Karolinska Institute and Karolinska University Hospital, 
Stockholm, Sweden

Acquisition of the data

Jan Albert, MD, PhD Karolinska Institute and Karolinska University Hospital, 
Stockholm, Sweden

Acquisition of the data
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Name Location Contribution

Rolf Kramer, PhD European Public Health Microbiology Training Program 
(EUPHEM), European Center for Disease Prevention and 
Control, Stockholm, Sweden

Acquisition of the data

Sybil Stacpoole, PhD Cambridge University Hospitals NHS Foundation Trust, 
Cambridge, UK

Acquisition of the data

Rhys Thomas, MD Newcastle University, Newcastle, UK Acquisition of the data

Niamh O'Flaherty, MD National Virus Reference Laboratory, University Center 
Dublin, Dublin, Ireland

Acquisition of the data

Richard Drew, MD Rotunda Hospital and Temple Street Children's University 
Hospital, Dublin, Ireland

Acquisition of the data

Kate Templeton, PhD Royal Hospital for Sick Children, Edinburgh, UK Acquisition of the data

Catherine McDougall, MD, PhD Royal Hospital for Sick Children, Edinburgh, UK Acquisition of the data

Paul Eunson, MD Royal Hospital for Sick Children, Edinburgh, UK Acquisition of the data

Nandita Chinchankar Royal Hospital for Sick Children, Edinburgh, UK Acquisition of the data

Jay Shetty, MD, PhD Royal Hospital for Sick Children, Edinburgh, UK Acquisition of the data

Catherine Moore, PhD Public Health Wales, Cardiff, Wales, UK Acquisition of the data

Christopher Williams, PhD Public Health Wales, Cardiff, UK Acquisition of the data

Marjolein Knoester, MD, PhD University Medical Center Groningen, Groningen, the 
Netherlands

Acquisition of the data

Randy Poelman University Medical Center Groningen, Groningen, the 
Netherlands

Acquisition of the data

Coretta van Leer- Buter, MD, PhD University Medical Center Groningen, Groningen, the 
Netherlands

Acquisition of the data

Bert Niesters, PhD University Medical Center Groningen, Groningen, the 
Netherlands

Acquisition of the data

Dutch Pediatric GBS Study Group

Name Location Contribution

Marc Engelen, MD, PhD Children's Hospital– Academic Medical Center, 
Amsterdam, the Netherlands

Acquisition of the data

Corrie E. Erasmus, MD, PhD Amalia Children's Hospital– Radboud University Medical 
Center, Nijmegen, the Netherlands

Acquisition of the data

Karin Geleijns, MD, PhD Wilhelmina Children's Hospital– University Medical 
Center Utrecht, Utrecht, the Netherlands

Acquisition of the data

Irene A. W. Kotsopoulos, MD, PhD Amphia Hospital, Breda, the Netherlands Acquisition of the data

Joost Nicolai, MD, PhD Maastricht University Medical Center, Maastricht, the 
Netherlands

Acquisition of the data

Jikke- Mien F. Niermeijer, MD, PhD Elisabeth Tweesteden Hospital, Tilburg, the 
Netherlands

Acquisition of the data

Erik H. Niks, MD, PhD Leiden University Medical Center, Leiden, the 
Netherlands

Acquisition of the data

Johnny P. A. Samijn, MD Maasstad Hospital, Rotterdam, the Netherlands Acquisition of the data
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