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ABSTRACT

Objective: Acute transverse myelitis is a relatively rare, frequently debilitating but potentially
treatable emergency. The objective of this study was to evaluate the incidence and etiology of acute
transverse myelitis in two major hospital districts in Southern Finland.

Methods: We identified all patients with acute transverse myelitis admitted to Turku University
Hospital and Paijat-Hame Central hospital during nine years. The two hospitals serve a catchment
area of 673000 people in Southern Finland. Acute transverse myelitis was diagnosed according to the
2002 Transverse Myelitis Consortium Working Group. Patient files were reviewed for details of the
clinical presentation and disease outcome, for laboratory findings and for neuroimaging. Charts were
re-evaluated after an average of 7.7 years for confirmation of the acute transverse myelitis etiology.
Results: In total 63 patients fulfilled the Transverse Myelitis Consortium Working Group diagnostic
criteria for acute transverse myelitis. The frequency of the condition was hence 1.04 cases/ 100,000
inhabitants/ year. In the studied cohort, 7/63 (11 %) patients had idiopathic transverse myelitis after
initial evaluation and in 4/63 (6.3 %) patients the idiopathic transverse myelitis remained the final
diagnosis after follow-up and re-evaluation. Of the disease-associated myelitis cases MS or clinically

isolated syndrome was the largest group, explaining 41 % of all myelitis cases. The mean follow-up
time before a patient was diagnosed with MS was 1.7 [J 2.2 years. Other etiologies included acute

disseminated encephalomyelitis (ADEM), neurosarcoidosis, neuromyelitis optica (NMO), systemic
autoimmune diseases and infectious diseases.
Conclusions: In more than half of the acute transverse myelitis cases the final diagnosis is other than

MS. Careful diagnostic work-up is needed for correct early treatment and best long-term outcome.
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INTRODUCTION
Acute transverse myelitis is a rare neurological condition, which can result in motor, sensory and
autonomic dysfunction. The etiology of acute transverse myelitis varies widely, and it can be related

to immune-mediated neurological disease, systemic connective tissue disease, sarcoidosis or
infections.= 2 Infectious myelitis may rarely be the direct result of a microbial invasion of the spinal
cord, or immune-mediated myelitis may follow an infection elsewhere in the body.: An infection or
vaccination may also trigger a more extensive neurological autoimmune response with an initial acute
transverse myelitis presentation, which may lead to a demyelinating neurological condition such as
multiple sclerosis (MS) or acute disseminated encephalomyelitis (ADEM).z « Considering the
complicated etiology and possible debilitating consequences of myelitis, efficient and accurate
diagnosis and treatment is essential. In 2002, the Transverse Myelitis Consortium Working Group
proposed specific diagnostic and exclusionary criteria for acute transverse myelitis (Table 1).s

Once the diagnosis of acute transverse myelitis is established, the disease can be further classified

according to a possible underlying disease (disease-associated transverse myelitis). If no etiology is
found, myelitis is classified as idiopathic, which occurs in 15-30 % of cases.>” Non-inflammatory
myelopathies such as acute ischemic myelopathy or chronic myelopathies of various etiologies fall
outside the acute transverse myelitis definition.s The consortium guidelines for acute transverse
myelitis diagnosis are from 2002, but there are yet only limited published studies on frequency
numbers according to these diagnostic criteria.s The aim of the present study is to report the frequency
and the demographic, clinical and etiological features of a cohort of acute transverse myelitis patients

in Southern Finland.

MATERIALS AND METHODS
This retrospective study was carried out at Neurology departments of Turku University Hospital in

Turku and Péijat-Hame Central Hospital, Lahti. These departments provide neurological care to



673 000 individuals in Southern Finland. Potential acute transverse myelitis cases were identified by
retrieving information about diagnoses related to this condition from the patient databases between
January 1« 2002 and December 31+ 2010. As there is no specific WHO ICD10-code for acute
transverse myelitis, we used the ICD codes G04.0 (Acute disseminated encephalitis), G04.8 (Other
encephalitis, myelitis and encephalomyelitis), G04.9 (Encephalitis, myelitis and encephalomyelitis,
unspecified), G05.0 (Encephalitis, myelitis and encephalomyelitis in diseases classified elsewhere),
G05.1 (Encephalitis, myelitis and encephalomyelitis in viral diseases classified elsewhere), G05.8
(Encephalitis, myelitis and encephalomyelitis in other diseases classified elsewhere), G36.0
(Neuromyelitis optica [Devic]), G36.1 (Acute and subacute haemorrhagic leukoencephalitis [Hurst]),
G36.9 (Acute disseminated demyelination, unspecified), G37.0 (Diffuse sclerosis), G37.3 (Acute
transverse myelitis in demyelinating disease of central nervous system), G37.8 (Other specified
demyelinating diseases of central nervous system) or G37.9 (Demyelinating disease of central
nervous system, unspecified) to identify patients for an initial screen. Patients with prior history
suggestive of MS were excluded. This evaluation resulted with a total of 554 patients. All charts were

reviewed and patients meeting the Transverse Myelitis Consortium Working Group criteria were
included in the study.s According to this, acute transverse myelitis was defined as an acute or
subacute clinical syndrome attributable to the spinal cord with progression to nadir between four
hours and 21 days, with indication of CNS inflammation demonstrated by CSF pleocytosis or elevated
IgG index or gadolinium enhancement of the lesion in spinal MRI, and with radiological exclusion of
compressive, traumatic, ischemic or radiation cause for myelopathy.s Charts were reviewed for
previous medical history, initial symptoms, information of the clinical presentation including the

temporal profile, neurological examination, laboratory and radiological findings. MRI was performed
mainly with a 1.5 Tesla scanner with T1- and T2-weighted sequences at minimum. Both idiopathic
and disease-associated myelitis were included in the evaluation. The presence or absence of brain

lesions was noted. According to the consortium criteria, cases with brain lesions suggestive for MS,
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and cases with previous optic neuritis were classified as disease-associated myelitis. The patient
charts were re-evaluated after 7.7 [J 1.7 years (mean L) SD), depending on the timing of the disease

onset, for confirmation of the final acute transverse myelitis etiology. The final follow-up determined
the diagnosis of MS or CIS. Similarly, any laboratory or clinical evidence of connective tissue
disease, infectious etiology or vaccination led to disease-associated myelitis diagnosis. The myelitis
was further classified according to clinical symptoms. If mild bilateral asymmetrical symptoms
attributable to the spinal cord were recognized, the disorder was regarded as acute partial transverse

myelitis, whereas bilateral moderate to severe symptoms with defined sensory level were considered
as acute complete transverse myelitis.c The final clinical outcomes were classified as death, severe
disability (unable to walk), mild disability (able to walk) or no symptoms. The study complied with

the declaration of Helsinki and was approved by the Ethics Committee of the Hospital District of

Southwest Finland and by the Institutional Review Board of Paijat-Hame Central Hospital.

Statistical analysis

Categorical variables are expressed as n (%) and continuous variables as median (interquartile range,
IQR) unless otherwise stated. Associations between two categorical variables have been assessed
using Chi-squared test. Associations between a categorical variable and a continuous variable have
been assessed using t-test, if normality assumption according to Shapiro-Wilk test was fulfilled, or
Wilcoxon rank-sum test otherwise. All p-values from a two-tailed test below 0.05 are considered

statistically significant. Statistical analysis have been conducted by R 4.0.0.

RESULTS
Frequency of acute transverse myelitis in Southern Finland.

In total 63 patients fulfilled the Transverse Myelitis Consortium Working Group criteria for acute

transverse myelitis (Figure 1A and Table 2). The mean age of onset of the myelitis was 35.0 [ 14.9



years (mean [ SD). According to the population of 673 000 individuals in the catchment area of the
two hospital districts, the frequency of acute transverse myelitis in Southern Finland was 1.04

cases/100,000 inhabitants/year. Of all patients 39 (62 %) were female.

Final etiology of acute transverse myelitis in Southern Finland.

At final evaluation, only 4 patients (6 %) had idiopathic myelitis (Figure 1A and Table 2). Of the
disease-associated myelitis cases, the largest subgroup (20/59 patients) were diagnosed with MS
during the follow-up, and in six patients clinically isolated syndrome (CIS) remained the final
diagnosis (Table 2). All six CIS patients and 14/20 (70 %) of the MS patients had lesions typical for
demyelination in brain MRI at initial presentation, categorizing them as having disease-associated
myelitis (Figure 1B). Six patients had no demyelinating lesions in the initial brain MRI, but obtained
an MS diagnosis during the follow-up. Three of them had no preceding infection (and would have
been categorized as having idiopathic myelitis initially), two had a preceding infection and one had
had a preceding vaccination (Figure 1B). Hence, after initial evaluation, 7/63 (11%) patients had

idiopathic myelitis. Other diagnoses included acute disseminated encephalomyelitis (ADEM; 4
patients) and neuromyelitis optica (3 patients). Parainfectious etiology was identified in 19 patients.
Three specific infectious agents were identified. Epstein-Barr virus-PCR was positive in the CSF of
a 22-year old female presenting with fever, headache and coughing, followed by myelitis. Her CSF
lymphocyte count (238 x 10¢/L) was higher than average, and her brain MRI was normal. There were
no signs of mononucleosis. In another patient, Mycoplasma pneumoniae-infection was diagnosed

based on serologic evidence with concurrent clinical pneumonia. In a third patient, hepatitis virus B
(HVB)-associated myelitis was diagnosed based on serological and clinical evidence of a preceding
fulminant hepatitis. Nine other myelitis cases had similarly evidence of preceding respiratory
infection or gastroenteritis but with no identification of a specific infectious agent (Figure 1A). Seven
individuals had been vaccinated shortly before the myelitis; four of them against the influenza A

HAN1 strain (the so-called swine flu), one against tetanus and two against hepatitis (Figure 1A).



Neurosarcoidosis was the final etiology in 3 patients. These diagnoses were based on elevated
angiotensin convertase-enzyme in the CSF and/or on histological evidence of extraneural sarcoidosis
with exclusion of other etiologies. Systemic autoimmune disease etiology was observed in four
patients. One patient had myelitis associated with granulomatosis with polyangiitis. This diagnosis

was based on the clinical course, positive serum anti-neutrophil cytoplasmic antibodies, and exclusion
of other etiologies. Other patients had SLE- and scleroderma-related myelitis, and one patient had

phospholipid-antibody-related myelitis. Table 2 reviews the MRI and CSF findings in the various
etiological entities, and Table 3 shows the early clinical characteristics, initial treatment and CSF
findings, with comparison between patients with an eventual MS or CIS diagnosis vs. other TM
etiologies. Acute partial transverse myelitis was more common in the MS and CIS group (p = 0.032).
In the MS and CIS group 77 % of the patients had brain MRI lesions which was a higher proportion
than in the group with other myelitis etiologies (p < 0.001). The group with other etiologies had lower
median 1gG index (0.62, IQR 0.55-0.77) and fewer oligoclonal bands (1, 0-2) in the cerebrospinal

fluid compared to the MS and CIS group (0.89, 0.66-2.14; p = 0.026 and 8, 2.5-19.5; p = 0.001,
respectively). The median protein level in the cerebrospinal fluid was higher in the group with other
etiologies (478 mg/L, 326-689) compared to the MS and CIS group (327 mg/L, 239-365, p = 0.01).
All patients were treated initially with steroids. In cases of initial poor response to steroids,
intravenous immunoglobulin (2 patients) or plasmapheresis treatment (2 patients) was given. Where

an infectious etiology was suspected, anti-viral and/or antibiotic treatment was given.

Outcome of the acute transverse myelitis according to etiology

The patient outcomes according to etiology are listed in Table 4. In total 19 % of the patients had
remaining severe disabilities at the end of the follow-up period (not able to walk), 52 % had mild
disabilities (able to walk) and 27 % recovered with no remaining symptoms. One patient (1.6 %) died

during the follow-up period. There was no difference in the proportion of patients with an outcome



of mild or no disability and death or severe disability between the MS and CIS patient group (n = 26)

and the other etiologies (n = 37; Chi-squared test, p = 0.135).

DISCUSSION

Transverse Myelitis Consortium Working Group set diagnostic criteria for acute transverse myelitis
in order to reduce diagnostic confusion and to improve the care for this condition.s Another goal of
the consortium guidelines was to facilitate accurate diagnostics by reducing the number of idiopathic

myelitis diagnoses. The consortium concentrated on inflammatory myelitis cases, and diagnostic
work-up of non-inflammatory myelopathy-cases was not included in the paper. Non-inflammatory
myelopathies, however, also need to be diagnosed promptly for optimal early care. Here the timing
of symptom evolution helps with the diagnostics. Rapidly evolving spinal symptoms (maximal
symptoms within < 4 hours) are often attributable to spinal cord infarction. On the other hand, reasons
for more gradual (months) non-inflammatory spinal cord damage include metabolic etiologies (e.qg.
copper and B12-vitamin deficiency), spinal dural arteriovenous fistulas and tumors. In a recent study

nearly half of the cases initially diagnosed as transverse myelitis were non-inflammatory at final
evaluation (20% vascular, 8% spondylotic and 18% “other myelopathy”).= Analysis for
cerebrospinal fluid pleocytosis, elevated 1gG, or inflammatory MRI imaging finding with gadolinium

enhancement consistent with myelitis should be used to confirm the inflammatory nature of the
condition.s Careful spinal and brain MRI work-up at initial evaluation help to establish an accurate
diagnosis.z  Sometimes the clinical presentation may be compatible with acute transverse myelitis
criteria, but no gadolinium enhancement or CSF abnormality can be shown. In such a case a diagnosis
of “possible” acute transverse myelitis can be used according to the consortium criteria.s An acute
transverse myelitis diagnosis can be established without evident spinal lesions in MRI examination.=
In the present study, two patients had a normal spinal MRI at initial evaluation (data not shown).

Finally, the value of certain new CSF inflammatory markers such as CXCL13 have been recently
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evaluated for demonstration of acute CNS inflammation and may prove to be of additional help.2 = 14

The Transverse Myelitis Consortium Working Group publication described epidemiological features

of transverse myelitis, but did not report any frequency rates (2002). Since then, the annual incidence
of acute transverse myelitis has been reported to be 24.6 per million in New Zealand.s This is similar
to our frequency of 1/100 000 in Southern Finland. Earlier work found an incidence of 3.5 /1 million
inhabitants for infectious myelitis in Southern Finland.:s Myelitis due to demyelination is likely more
prevalent in Western and Southern Finland compared to the rest of the country, as is the case with
multiple sclerosis.» In United Arab Emirates a lower annual acute transverse myelitis incidence of
0.23/100 000 was found.r A Kaiser Permanente study estimated an incidence of transverse myelitis
of 3.1 per 100 000.x Here, the Transverse Myelitis Consortium Working Group criteria were not used
but a transverse myelitis case was included “if the treated neurologist had clearly stated a diagnosis

of myelitis”. In another study which was carried out soon after the criteria were published, 45 patients

(15.6 %) out of a cohort of 288 acute transverse myelitis and acute myelopathy patients met criteria
for idiopathic myelitis.” The complex etiology of transverse myelitis requires careful evaluation to
diagnose the patient accurately for correct and efficient treatment. Our study gives a good overall

view of the widely heterogeneous etiological aspects of myelitis. After initial diagnostic work-up
11% of the patients were classified as having idiopathic myelitis according to the consortium criteria,
but at the final evaluation after a follow-up of five years on average, only 6 % of the cases remained
idiopathic. The proportion of idiopathic myelitis cases at final evaluation was clearly lower in the
present study than in any previously published study.s 2z

In our study, the most common disease-specific etiology behind myelitis was MS (32 %). With this,
we emphasize the importance of performing brain MRI for identification of possible brain

demyelinating lesions during the early diagnostic work-up in order to elucidate a possibility for a

chronic demyelinating disease. The myelitis cohort described in the present paper was evaluated at a
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time when the MRI criteria for MS diagnosis were still more stringent.z Presently, also symptomatic
lesions can be included in MS diagnostics for demonstration of dissemination in time and space,
which increases early diagnostic sensitivity without reducing specificity.z Acute partial clinical
presentation of transverse myelitis and female gender predict a relapsing disease course after acute
myelitis.» A third of the patients eventually diagnosed with MS did not have brain MRI lesions at
initial myelitis presentation, which has implications for patient counselling. The cohort in the present
study was collected before discovery of MOG-ADb related myelitis= but presently, both anti-NMO- Ab
and anti-MOG-Ab detection should be part of a routine diagnostic work-up for myelitis. Acute

transverse myelitis has been reported in 1-2 % of patients with SLE, and SLE, antiphospholipid

syndrome and Sjogren’s syndrome should similarly be included in the diagnostic work-up of
myelitis.z2

Infection-related myelitis is not uncommon.=z Most often the condition develops after the infection
has subsided, and it is likely that in these cases the infectious agent triggers a neural tissue-damaging
immune reaction.z This could be due to acceleration of a pre-existing autoimmune process, or
through molecular mimicry.> = In these cases, the myelitis is classified as parainfectious or
postinfectious. In our study a specific infectious agent could be confirmed in three patients owing to

serological changes and/or positive PCR finding in the CSF. There remains a possibility that the
positive EBV-PCR was a concurrent finding, related to a latent EBV-presence in the lymphocytes
found in the CSF, and the acute infectious symptoms (fever but no mononucleosis) were caused by
another pathogen. In the other two patients, Mycoplasma pneumoniae and HVB were the likely causes
of the acute infection, potentially triggering an immune reaction leading to spinal cord pathology.

There are presently no generally accepted criteria for classifying myelitis as post- or parainfectious

and consequently the proportions of cases considered as parainfectious vary widely between studies.”

19,29, 30 Occasionally myelitis is preceded by vaccination, and also in our cohort we identified 7

patients who had been vaccinated shortly before development of the myelitis symptoms. Four of the
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patients had the influenza A strain HIN1 (the swine flu) vaccination during 2009 and 2010. We
consider a causative relationship between the vaccination and the myelitis unlikely. There was no
peak in the myelitis frequency during 2009-2010. On average, there were 7 new myelitis patients per
year in the catchment area during the entire catchment time, with 7 new cases in 2009 and 8 new

cases in 2010. Nearly 3 million individuals were vaccinated in Finland against the influenza A strain
H1N1 during those years, which translates to 300 000 vaccinations in the catchment area, and a yearly
myelitis frequency of 1:150 000 in the vaccinated population, which is lower compared to frequency

in the overall population (1:100 000). Similarly, in a recent study no statistically significant

association between myelitis and prior immunization was found.=

CONCLUSION

Our study illustrates that careful clinical evaluation at disease onset and re-evaluation after a follow-
up period allow a specific disease-associated acute transverse myelitis diagnosis in the majority (94%)
of patients initially presenting with myelitis according to the Transverse Myelitis Consortium
Working Group criteria. A third of the cases with eventual MS diagnosis had no brain lesions at the

time of myelitis.
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Figure 1. Flow diagrams of the final etiologies and initial characterization of final MS patients.
A. Final etiologies in 63 acute transverse myelitis (ATM) cases. Among the patients with a final
demyelinating disease diagnosis after re-evaluating the charts, preceding acute infections were

observed. Three CIS patients had preceding infections. One of these patients was also given a HIN1
vaccination before the ATM. Three ADEM patients had a preceding infection, and one of them also
had a preceding hepatitis vaccination. One NMO patient had a preceding tetanus vaccination. In the
parainfectious group with no identified infectious agent one patient had a preceding HIN1

vaccination and one had a tetanus booster and hepatitis vaccination. B. Initial characterization of
patients with final MS diagnosis. The flow chart illustrates the cases with and without brain MRI
lesions in the initial MRI evaluation at the time of ATM. Shown is also the infection and vaccination
status of the respective cases. Two MS patients had a preceding infection with no identified infectious
agent and one had a varicella zoster virus infection. Two MS patients had received a preceding HIN1
vaccination. After the initial evaluation three cases with a final MS diagnosis would have been
classified as idiopathic transverse myelitis.

ACTM = Acute complete transverse myelitis; ADEM = acute disseminated encephalomyelitis;
APTM = Acute partial transverse myelitis; ATM = acute transverse myelitis; CIS = clinically
isolated syndrome with brain demyelination suggestive of multiple sclerosis; EBV = Epstein-Barr
virus; HBV = hepatitis B virus; HIN1 = influenza A H1N1 strain; MS = multiple sclerosis; MPN =

mycoplasma pneumoniae; NMO = neuromyelitis optica; VZV = Varicella-zoster virus
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Table 1. Transverse Myelitis Consortium Working Group criteria for idiopathic acute

transverse myelitis

Inclusion criteria

Exclusion criteria

Development of sensory, motor, or autonomic
dysfunction attributable to the spinal cord

Bilateral signs and/or symptoms
Clearly defined sensory level

Exclusion of extra-axial compressive etiology by
neuroimaging

Inflammation within the spinal cord demonstrated
by CSF pleocytosis or elevated 1gG index or
gadolinium enhancement

Progression to nadir between 4 h and 21 d
following the onset of symptoms

History of previous radiation to the spine within the
last 10y

Clear arterial distribution clinical deficit consistent
with thrombosis of the anterior spinal artery

Abnormal flow voids on the surface of the spinal cord
combined with AVM

Serologic or clinical evidence of connective tissue
disease «

CNS manifestations of bacterial or viral infection «
Brain MRI abnormalities suggestive of MS «

History of clinically apparent optic neuritis «

*Do not exclude disease-associated acute transverse myelitis. o
AVM = arteriovenous malformation; HTLV-1 = human T-cell lymphotropic virus-1



Table 2. MRI and cerebrospinal fluid findings according to final etiology of acute transverse myelitis
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Idiopathic Neuro- Systemic
Al TMe MS cIs ADEM NMO sarcoidosis  autoimmunes Para-infectious
n (% of all) 63 4 (6.3) 20 (31.7) _ 6(9.5) 4 (6.3) 3 (4.8) 3(4.8) 4 (6.3) 19 (30.2)

Sex, n (% within the

fermale etiology) 39 (61.9) 1 (25.0) 17 (85.0)  5(83.3) 2 (50.0) 3 (100) 3 (100) 1(25.0) 7 (36.8)

Age,y mean 35,0 32,8 33.9 39.0 27.0 48.3 43.3 38.0 32.8
median 34,0 38,0 31.0 45 15 49 40 375 23.0
(min-max) (2-72) (2-53) (21-54)  (19-55) (6-72) (36-60) (33-57) (24-53) (13-63)

APTM n (%) 36 (57.1) 2 (50.0) 15 (75.0) 4 (66.7) - 1(33.3) 3 (100) 3 (75.0) 8 (42.1)

ACTM n (%) 27 (42.9) 2 (50.0) 5(25.0) 2(33.3) 4 (100) 2 (66.7) - 1 (25.0) 11 (57.9)

MRI Brain lesions, n- 29 - 14 6 3 1 1 — 4

CSF mean 26.7 4.5 11.5 6.0 10.8 16.0 32.3 65.0 52.3

‘1"(’)55’ median 6.0 4.4 5.0 25 105 12 18 19 7.0

CSF  mMean \5g3’ %46.3 \355.5/ \$287 icnc ‘59370 w0237 ‘5490”7 \4gx3’

protein, median 359.0 370.0 326.0 344.5 478 558 1030 457 393.0

mg/L  (min-max) (150-1380)  (162-883)  (150-679) (197-486) (336-576) (357-864) (661-1380)  (269-921) (187-1000)

CSF mean 0.88 0.64 1.14 0.73 0.51 0.96 1.07 - 0.68

19G median 0.69 0.63 0.95 0.57 0.51 0.67 0.87 - 0.59

indexX  (min-max) (0.40-3.07)  (0.40-0.91) (0.55-3.07) (0.42-1.2) (0.45-0.57) (0.61-1.59) (0.77-1.56) _ (0.43-1.39)

CSF mean 7.4 1.0 12.0 9.8 0 8 12.3 0.5 2.9

OCBs  median 2 1.0 8.0 15 0 8 6 0.5 1.0
(min—max) (0-37) (0-2) (1-37) (0-31) na (0-16) (0-31) (0-1) (0-19)

« According to Transverse Myelitis Consortium Working Group criteria *
P Granulomatosis with polyangiitis, antiphospholipid syndrome, Systemic lupus erythematosus, Scleroderma
' 'Number of patients within the etiolog

ADEM = acute demyelinating encepha¥

with lesions in brain MRI . . .. .
omyelitis; ACTM = acute complete transverse myelitis; APTM = acute partial transverse myelitis; CIS = clinically

isolated syndrome with demyelination in initial brain scan suggestive for multiple sclerosis; CSF =cerebrospinal fluid; MRI =magnetic resonance imaging;

MS =

multiple

sclerosis;

NMO =

neuromyelitis

optica;

oCB

oligoclonal

band;

WBC

=  white

blood cell
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Table 3. Comparisons of early clinical characteristics, treatments and cerebrospinal fluid

findings according to etiology

All MS and CIS  All others
n=63 n=26 =37 p-value*
Female n (%) __39(619)  22(846) 17 (45.9) 0.002
Age at onset, Y, mean (SD)  35.0 (14.94)  35.3 (14.3)  34.6 (15.8) 0.889
Symptom development 0.586 «
<1d(24h) n (%) 8 (12.7) 2 (7.7) 6 (16.2)
>ldand<1w n (%) 31 (49.2) 14 (53.8) 17 (45.9)
>1wand<21d n (%) 24 (38.1) 10 (38.5) 14 (37.8)
Sensory level 0.415+
Cervical n (%) 18 (28.6) 10 (38.5) 8 (21.6)
Mamilla n (%) 15 (23.8) 6 (23.1) 9 (24.3)
Umbilicus n (%) 15 (23.8) 6 (23.1) 9 (24.3)
Below umbilicus n (%) 15 (23.8) 4 (15.4) 11 (29.7)
Treatment
All treatments n (%) 47 (74.6) 16 (61.5) 31 (83.8) 0.013"
Steroid n (%) 18 (28.6) 9 (34.6) 9(24.3)
Steroid and IVIG n (%) 1(1.6) - 1(2.7)
Steroid, PE and Ab  n (%) 1(1.6) - 1(2.7)
Steroid and Ab  n (%) 1117.5) 6 (23.1) 5 (13.5)
Steroid and Av  n (%) 1(1.6) 1(3.8) -
Steroid, Ab and Av n (%) 6 (9.5) - 6 (16.2)
Ab and/or Av  n (%) 4 (6.3) - 4 (10.8)
Steroid, IVIG, Ab and/or Av n (%) 1(1.6) - 4 (10.8)
Steroid, Ab, Av, PE, IVIG n (%) 1(1.6) - 12.7)
and mitoxantrone
No treatment n (%) 14 (22.2) 10 (38.5) 4 (10.8)
Not known n (%) 2(3.2) - 2 (5.4)
APTM n (%) 36 (57) 19 (73) 17 (46)
0.032
ACTM n (%) 27 (43) 7.(27) 20 (54)
MRI Brain lesion mEYihn 2%(46) 20 (46.9) 9(243) <0.001
CSF (IQR) (2-16) (2-6.5) _(2.25-19.8)
BaEC. 1071 median 359 327 478 0.010
protein, mg/L (IQR) (287-565) _ (239-365) __(326-689)
CSF median 0.69 0.89 0.62 0.026
19G index (IQR) (0.58-1.03)  (0.66-2.14) (0.55-0.77) '
CSF median 2 8 1 0.001
—OCBs (tOR) (0-10) (2.5-19.5) (6=2) '

« The distribution of the symptom development timings did not vary between MS and CIS group and all other patients

(Chi-square test)

B The distribution of initial sensory levels did not vary between MS and CIS group and all other patients (Chi-square test)
LIMS and CIS patients received initial ATM treatment less often than the other patients (All treatment vs. no treatment,

Chi-square test)

*P-values from t-test for age, Wilcoxon rank-sum for CSF variables due to non-normality of the variables, and Chi-
squared test for categorical variables. Patients with MS and CIS diagnosis were always compared to patients with other

etiologies.

Ab = antibiotic; ACTM = acute complete transverse myelitis; APTM = acute partial transverse myelitis; Av = antiviral,
CIS = clinically isolated syndrome with demyelination in initial brain scan suggestive for multiple sclerosis; CSF
=cerebrospinal fluid; IVIG = Intravenous immunoglobulin; IQR = interquartile range, MR =magnetic resonance
imaging; MS = multiple sclerosis; OCB = oligoclonal band; PE = plasma exchange; WBC = white blood cell.



Table 4. Clinical outcomes according to etiology
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Severe Mild No
All Death

disability disability symptoms
All ATM n (%) 63 1(1.6) 12 (19.0) 33 (52.4) 17 (27.0)
Idiopathic n (%) 4 - 1 (25.0) 1 (25.0) 2 (50.0)
MS n (%) 20 - 3 (15.0) 11 (55.0) 6 (30.0)
CIS n (%) 6 - - 4 (66.7) 2 (33.3)
ADEM n (%) 4 - 2 (50.0) 1(25.0) 1(25.0)
NMO n (%) 3 - 1(33.3) 2 (66.7) -
Neurosarcoidosis  n (%) 3 - 1(33.3) 2 (66.7) -
Systemic n (%) 4 - 1(25.0) 1(25.0) 2 (50.0)
autoimmune«
Parainfectious n (%) 19 1(5.3) 3 (15.8) 11 (57.9) 4 (21.1)

There was no difference in the proportion of patients with an outcome of mild or no disability (able to walk)
and death or severe disability (not able to walk) between MS and CIS patients (n=26) and other patients

(n=37; Chi-squared test, p = 0.135)

*Granulomatosis with polyangiitis, Antiphospholipid sk//lndrome, Systemic lupus e_r%(thematosusL Scleroderma
ADEM = acute demyelinative encephalomyelitis; ATM = acute fransverse myelitis; CIS = clinically isolated
syndrome with demyelination in initial brain scan suggestive for multiple sclerosis; MS = multiple sclerosis;
NMO = neuromyelitis optica



