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Background and purpose: When to start disease-modifying treatment (DMT) in

patientswith a clinically isolated syndrome (CIS) requires individualweighingof benefits

versus possible burden of side effects and costs. How this occurs in a routine setting is

barely known. The aim of the study was to investigate the decision-making process

regarding immediate or later DMT and the ensuing impact on CIS patients in Austria.

Methods: Demographic and (para) clinical characteristics of 296 CIS patients were

recorded in 29 multiple sclerosis (MS) centres, and the patients� overall condition was

rated on a visual analogue scale (VAS). Clinical follow-up and VAS ratings were

repeated at 6-month intervals over 2 years. The decision for initiation of DMT was at

the physician�s and patient�s discretion.
Results: In 29% of patients, DMT was started within 3 months and this decision was

independently associated with a T2-lesion number ‡9 on MRI and a worse VAS rating

by the physician. DMT initiation in the subsequent 6 months was additionally

associated with the presence of oligoclonal bands and rarely occurred thereafter.

Adapted to the clinical course, later treatment was associated with the highest rate of

conversion to clinically definite MS and greatest disability after 2 years whilst never

treated patients fared best. Patient VAS ratings significantly improved during follow-

up independently of treatment decisions.

Conclusion: The management of Austrian CIS patients relies strongly on MRI

findings and the physicians� interpretation of the patients� overall situation which, after

2 years, depends primarily on the course of the disease.

Introduction

The development of recent diagnostic criteria for

multiple sclerosis (MS) which strongly rely on para-

clinical measures, especially MRI, has also strengthened

the notion of the so-called clinically isolated syndrome

(CIS) as a first manifestation of the disease [1]. Whilst

there are no universally accepted definitions of CIS, it is

usually suspected when neurological findings and a

complete diagnostic workup are compatible with a

possible subsequent diagnosis of relapsing MS and do

not indicate any other specific pathology or disorder [2].

Thus, patients with CIS inherently have a high

likelihood to experience further disease activity up to

the development of clinically definite MS (CDMS).

This has prompted the investigation of long-term

immunomodulatory treatment in CIS patients. As re-

ported, treatment with interferon-beta (INFb) [3–5] and
more recently with glatiramer acetate [6] successfully

delays a further relapse and thus reduces the proportion

of patients who convert to CDMS within the following

1 or 2 years. Prolonged follow-up has shown that there

remains a difference in the proportion of convertors

when comparing those individuals who were treated at

the stage of CIS to those who received INFb-1a only

after 2 years [7]. A further study with INFb-1b has also

shown a difference in expanded disability status scale
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(EDSS) scores between those individuals who were

treated immediately and those who received treatment

after conversion to CDMS or after 2 years on placebo

[8]. Nevertheless, there is a proportion of 50–65% of

individuals who remain relapse-free after the first

2 years of CIS even when receiving no treatment as seen

in the placebo groups of studies investigating INF-b
and glatiramer acetate in CIS. Immunomodulatory

treatment may be associated with a number of side ef-

fects and is usually intended for a long period of time. It

could thus be argued that the effect of immediate

treatment of CIS is small and may provide more burden

than benefit to patients, especially when they are suf-

fering from a rather inactive type of autoimmune

demyelinating disorder.

For these reasons, treatment has been recommended

only for CIS patients who have a �high risk� to rapidly

develop a second relapse or who will presumably follow

a more severe course of MS. However, the definition of

�high risk� is quite variable, and there are only a few

possible early predictors of disease severity which

mainly rely on MRI findings such as the number of T2

lesions and the presence of contrast-enhancing lesions

[9,10]. A secondary analysis of the pivotal INFß-1a

trial has also claimed a greater benefit of immediate

immunomodulatory treatment of patients with ‡9 T2

and ‡1 contrast-enhancing lesion(s) at presentation of

the CIS [11]. These and clinical aspects have been

incorporated into treatment recommendations on a

national and European level [12,13]. If and to what

extent such guidelines are followed in general practice

has not been evaluated. Therefore, we initiated the

Austrian Clinically Isolated Syndrome Study (ACISS)

to investigate the routine management of CIS patients

in Austria and the consequences of immediate or de-

layed treatment on patients� overall situation.

Methods

Patients and assessments

All Austrian MS centres as defined in the

recommendations of German-speaking MS experts

were invited to participate in the ACISS study. They

were asked to include all patients with newly diagnosed

CIS and to follow them clinically at 6-month intervals

(±3 months) for a minimum of 24 months. The

diagnosis of a CIS was based on the presence of signs

and symptoms compatible with MS without evidence

for any other CNS disorder which might have caused

them [2]. It was at the discretion of the physician, in

cooperation with the patient, to decide if and when to

introduce a long-term disease-modifying treatment

(DMT). Demographic and clinical variables were

documented in a standardized fashion and included

age, sex, time interval from CIS, the type of clinical

presentation, the severity of disability as indicated by

the EDSS [14], and the findings of MRI and cerebro-

spinal fluid (CSF) analyses if available. The clinical

syndrome was categorized into optic neuritis, brainstem

symptoms, spinal cord symptoms and others. For MRI,

we considered the number of T2 lesions and the pres-

ence of gadolinium enhancement on brain examinations

as recorded by the local investigator. Documentation of

CSF findings included the white cell count and the

presence of oligoclonal bands (OBs). The patients�
quality of life was assessed globally with a visual

analogue scale (VAS) which ranged from 0 (worst) to

100 (best) and was recorded at each visit by the patient

and the treating physician independently. Baseline

EDSS and VAS for this study were obtained after

remission of the first clinical episode at the time when

deciding for or against immediate immunomodulatory

treatment and within the first 3 months after the initial

attack. Conversion to CDMS was defined as the

occurrence of a further relapse according to the

McDonald criteria [15]. Regular investigator meetings

with training in study procedures served to assure data

quality and consistency amongst centres, and data

collection was overseen by a steering committee.

Monitoring by a clinical research organization served to

assure the quality of documentation.

A total of 29 MS centres (listed in the Appendix)

agreed to participate in this study. From this number

and based on the known prevalence rate in Austria, it

was estimated that about 100 newly diagnosed CIS

patients per year could be entered into the database

[16,17]. Patient recruitment was started in September

2003 and terminated in December 2005. Final patient

follow-up visits took place in December 2007.

Because, based on the local regulations, ethics

committee approval is not obligatory for this type of

observational study, such approval was obtained for

selected centres only.

Statistical analysis

We considered all documented individuals at baseline

as an intention-to-treat (ITT) group. To reduce the

number of missing variables, we also decided to define a

per-protocol group which required documentation of

age, sex and inclusion into the study within a time

interval of £92 days, i.e. 3 months. These criteria were

met by 90% of the individuals included. A follow-up

visit at 24 ± 3 months was obtained in 163 patients.

Major demographic, clinical and MRI characteristics of

the follow-up subgroup were comparable with those of

the entire cohort (Tables 1 and 2).
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Continuous and score variables were described as

mean, standard deviation, median and range

(minimum, maximum). Nominal variables were

described as absolute frequency and relative frequency

in per cent. We used the Wilcoxon rank-sum test for

continuous and score data when comparing two sub-

groups, and as a post-hoc test after a significant

Kruskal Wallis H test comparing more than two sub-

groups. Significance level was set to 5%. For nominal

variables, we used Chi square test to compare two or

more subgroups. Logistic regression models were used

to detect independent factors impacting on decision for

immediate long-term immunomodulatory treatment.

Results

Patient characteristics at presentation of CIS

A total of 296 patients were documented at baseline and

formed the ITT group. The mean age of this cohort was

32.5 years, and 72% were women; 80% of the patients

had a monosymptomatic presentation of CIS with a

rather equal distribution between optic neuritis, brain

stem and spinal cord; 16% of the individuals had a

multifocal CIS presentation (Table 1). Median CIS

severity as measured by the EDSS was 2.0. MRI of the

brain was obtained in 275 (93%) patients and recorded

as abnormal in 94% of these individuals; 28% of those

with a recording of lesion number had ‡9 lesions.

Contrast-enhanced MRI was obtained in 232 (78%)

patients with gadolinium-positive lesions present in

34% (Table 2). Cerebrospinal fluid analysis was ob-

tained in 255 (86%) patients with evidence for OBs in

82% of these examinations (Table 2).

Factors impacting on the decision for immediate long-

term immunomodulatory treatment (intention-to-treat

population)

Treatment at baseline, i.e. within 3 months of the

presentation with a CIS, was initiated in 87 (29%) of

all documented patients. In Tables 1 and 2, baseline

characteristics and the VAS rating of the patients who

received immediate long-term immunomodulatory

treatment are compared to those of the patients who did

not. Significant differences in investigational variables

Table 1 Major demographic and clinical

characteristics and scoring on the visual

analogue scale (VAS) of all patients (ITT)

presenting with a CIS and of those

individuals who received immediate (within

3 months of CIS) long-term

immunomodulatory treatment

All

(n = 296)

2 year FU

(n = 163)

Immediate

treatment

(n = 87/29%)

No immediate

treatment

(n = 209/71%)

Baseline characteristics:

Age, mean (SD) 32.5 (9.5) 32.8 (9.9) 33.7 (8.7) 32.0 (9.8)

Sex, % female 72 73 65 75

Ethnicity, % Caucasian 97 98 97 98

Clinical symptoms:

Combinations, n (%) 46 (16) 20 (12) 15 (17) 31 (15)

Not classified, n (%) 13 (4) 4 (3) 4 (5) 9 (4)

Monosymptomatic, n (%) 237 (80) 139 (85) 68 (78) 169 (81)

Optic neuritis 69 (29) 36 (26) 19 (28) 50 (29)

Brain stem 60 (25) 41 (30) 21 (31) 39 (23)

Spinal cord 63 (27) 38 (27) 18 (26) 45 (27)

Other 45 (19) 24 (17) 10 (15) 35 (21)

Disease duration in days:

Mean (SD) 49.2 (71.8) 49.4 (71.8) 59.9 (82.1) 44.8 (66.9)

Median 28.0 28 36.0 27.0

Range 0–671 0–515 0–515 0–671

EDSS:

Mean (SD) 1.8 (1.1) 1.9 (1.0) 1.8 (1.0) 1.8 (1.1)

Median 2.0 2.0 2.0 2.0

Range 0–6 0–5 0–5 0–6

VAS Physician :

Mean (SD) 73.1 (20.1) 71.3 (21.5) 68.9 (21.9) 74.9 (19.1)*

Median 78.0 77.0 75.0 79.0

Range 6–100 6–100 6–100 10–100

VAS Patient:

Mean (SD) 66.2 (24.3) 63.9 (25.1) 63.6 (23.4) 67.3 (24.7)

Median 73.5 72.0 69.0 74.0

Range 5–100 5–100 5–95 5–100

CIS, Clinically Isolated Syndrome; EDSS, Expanded Disability Status Scale; ITT, Intention-

To-Treat. Immediate versus non-immediate treatment: *P = 0.018 (Wilcoxon test).
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were seen only regarding the number of T2 lesions on

brain MRI. Patients receiving immediate long-term

immunomodulatory treatment had significantly more

often a T2-lesion number ‡9, and their mean number of

cerebral T2 lesions was significantly higher. When asked

to estimate their patients� overall condition on the VAS,

physicians rated patients receiving immediate treatment

significantly worse. Similar differences in patient

self-ratings on the VAS were observed but they were not

significant. Performing logistic regression analyses with

all variables shown in Tables 1 and 2, the presence of ‡9
T2 lesions remained the only significant and independent

factor associated with the decision for immediate long-

term immunomodulatory treatment. The odds ratio

(OR) of patients with ‡9 T2 lesions was 2.78 (95% CI:

[1.41; 5.50]) that of individuals with fewer lesions to

receive immediate treatment (P = 0.003).

Identical analyses were also performed in the

per-protocol baseline group with similar results. In the

logistic regression analysis, the presence of ‡9 T2 lesions
was associatedwith anORof 2.7 (95%CI: [1.32; 5.56]) to

receive immediate treatment (P = 0.007). Otherwise,

with everypointmoreon thephysicianVAS, i.e. his orher

better rating of the patient�s global situation, the likeli-

hood for immediate treatment decreased by 2.9%

(OR = 0.971; P = 0.044, 95% CI: [0.942; 0.999]).

Treatment decision during follow-up

At the first follow-up (between 3 and 9 months, mean

6 months), the number of patients receiving long-term

immunomodulatory treatment increased from 29% to

43% of the ITT population. Thirty-three per cent of

patients put on DMT between baseline and the

6-month follow-up had already had a second relapse

before initiating DMT. After 6 months, only few more

patients were put on long-term immunomodulatory

treatment (Fig. 1). Therefore, we performed a further

logistic regression analysis in search of independent

factors associated with the decision for DMT for the

baseline to first follow-up period of our patients. The

presence of ‡9 T2 lesions remained the strongest

predictive factor with an OR for treatment of 4.26

(P < 0.001; 95% CI: [1.96; 9.26]). Other factors which

became significantly associated with the decision for

Table 2 Magnetic resonance imaging (MRI)

and cerebrospinal fluid findings in all

patients (ITT) presenting with a CIS and of

those individuals who received immediate

(within 3 months of CIS) long-term

immunomodulatory treatment

All

(n = 296)

2 year FU

(n = 163)

Immediate

treatment

(n = 87/29%)

No immediate

treatment

(n = 209/71%)

MRI of the brain:

N (%) 275 (93) 152 (93) 75 (86) 200 (96)

Normal 18 (6) 6 (4) 2 (3) 16 (8)

Pathologic 257 (94) 146 (96) 73 (97) 184 (92)

Lesions all:

N (%) 227 (83) 129 (85) 59 (79) 168 (84)

‡9 63 (28) 39 (30) 26 (44)* 37 (22)

<9 164 (72) 90 (70) 33 (56) 131 (78)

Mean (SD) 7.1 (7.4) 7.7 (8.0) 9.2 (7.8)** 6.3 (7.2)

Median 5.0 5.0 8.0 4.0

Gd+ lesions:

N (%) 232 (78) 129 (79) 62 (71) 170 (81)

‡1 80 (34) 46 (36) 23 (37) 57 (34)

Mean (SD) 2.1 (1.9) 1.9 (1.5) 2.1 (1.9) 1.8 (1.5)

Median 1.0 1.0 1.0 1.0

Range 1–12 1–8 1–12 1–8

Oligoclonal bands:

N (%) 255 (86) 150 (92) 83 (95) 172 (82)

Yes 209 (82) 124 (83) 70 (84) 139 (81)

CIS, Clinically Isolated Syndrome; ITT, Intention-To-Treat. Immediate versus non-immediate

treatment: *P = 0.002 (Chi-square test); **P = 0.001 (Wilcoxon test).
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Figure 1 Proportion of patients put on disease-modifying treat-

ment over the observational period in the intention-to-treat and

the complete 2-year follow-up cohorts.
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treatment at this time point were the duration of the

disease (OR 1.006; P = 0.04; 95% CI: [1.00012; 1.018])

and the presence of OBs (OR = 2.65; P = 0.036; 95%

CI: [1.07; 6.58]).

Clinical and VAS outcomes over 2 years

Two-year follow-up data could be obtained on 163

(55%) patients. As can be seen from Tables 1 and 2, the

baseline characteristics of the follow-up cohort were

similar to the overall patient group and a statistical

comparison of the baseline data showed no significant

differences in any of the demographic, clinical or other

investigational variables. Also, the rate of instituting

DMT was comparable between the ITT population and

the 2-year follow-up cohort (Fig. 1).

Table 3 shows the clinical findings together with VAS

ratings in the follow-up cohort split whether on DMTs

or not. Over the 2 years, conversion to CDMS occurred

in 38%. The entire group experienced a mean of 0.6

relapses which corresponds to an annualized relapse

rate of 0.3. There was a significant improvement of the

entire group in disability as measured by the EDSS and

in VAS ratings.

There were no significant differences between patients

with immediate treatment and the remainder of the

follow-up cohort (conversion to CDMS: 36% vs. 38%;

mean relapse number over 2 years 0.5 ± 0.8 vs.

0.6 ± 0.8). Also, no significant differences were seen

between patients with immediate treatment and the

remainder of the follow-up cohort in regard to VAS

ratings by patients (77.8 ± 19.0 vs. 79.4 ± 17.8;

P = 0.88) and physicians (80.3 ± 16.5 vs.

83.2 ± 16.5; P = 0.53). When making these compari-

sons between patients with immediate long-term treat-

ment and those who received DMT later or never, some

significant differences emerged (Table 3). Those pa-

tients who were not put on immunomodulatory drugs

during the 2-year follow-up had a significantly lower

rate of conversion to CDMS and better VAS ratings

than both other groups. Interestingly, rating differences

were significant only in regard to the physician VAS.

Table 3 Clinical findings and VAS ratings at baseline and follow-up of patients who completed 2 years of observation. Immediate and later

treatment refer to the institution of DMT within 3 months of CIS or thereafter

Baseline

(n = 163)

2 year FU

(n = 163)

Immediate

treatment

(n = 49)

Later

treatment

(n = 59)

Never

treated

(n = 55)

Development of clinically definite MS

N (%) 152 (93) 45 (92) 55 (93) 52 (95)

Yes n.a. 57 (38) 16 (36) 31 (56) 10 (19)**

No n.a. 95 (62) 29 (64) 24 (44) 42 (81)

Number of relapses over 2 years

N (%) 152 (93) 45 (92) 55 (93) 52 (95)

Mean (SD) n.a. 0.6 (0.9) 0.5 (0.8) 1.0 (1.1) 0.2 (0.5)***

Median n.a. 0.0 0.0 1.0 0.0

Range n.a. 0–4 0–4 0–4 0–3

EDSS

N (%) 162 (99) 158 (97) 49 (100) 57 (97) 52 (95)

Mean (SD) 1.9 (1.0) 1.2 (1.0)* 1.2 (0.9) 1.6 (1.2) 0.8 (0.8)�
Median 2.0 1.0 1.5 1.5 1.0

Range 0–5 0–6 0–3 0–6 0–3

VAS Physician:

N (%) 163 (100) 147 (90) 47 (96) 52 (88) 48 (87)

Mean (SD) 71.3 (21.5) 82.2 (14.8)* 80.3 (16.5) 79.1 (16.7) 87.5 (8.1)��
Median 77.0 87.0 85.0 87.0 90.0

Range 6–100 20–100 20–96 28–100 54–99

VAS Patient:

N (%) 155 (95) 143 (88) 44 (90) 51 (86) 48 (87)

Mean (SD) 63.9 (25.1) 78.9 (18.2)* 77.8 (19.0) 76.2 (21.8) 82.9 (11.5)

Median 72.0 85.0 84.0 85.0 85.0

Range 5–100 7–100 15–97 7–100 54–99

CIS, Clinically Isolated Syndrome; DMT, Disease-Modifying Treatment; EDSS, Expanded Disability Status Scale; MS, Multiple Sclerosis; VAS,

Visual Analogue Scale. *P < 0.001 Wilcoxon matched pair test; **P < 0.001 Chi-square test; ***P < 0.001 (Kruskal–Wallis H-Test); immediate

versus never: P = 0.059; later versus never: P < 0.001; immediate versus later: P = 0.01 (Wilcoxon matched pair test); �P < 0.001 (Kruskal–

Wallis H-Test); immediate versus never: P = 0.016; later versus never: P < 0.001; immediate versus later: P = 0.055 (Wilcoxon matched pair

test); ��P < 0.023 (Kruskal–WallisH-Test); immediate versus never: P = 0.075; later versus never: P = 0.006; immediate versus later: P = 0.542

(Wilcoxon matched pair test).
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Conversely, patients with later initiation of DMT had a

significantly higher relapse rate than both other groups

and showed VAS ratings which were comparable with

the immediate-treatment group (Table 3).

Treatment regimen and side effects

At baseline, interferon-ß preparations were used most

frequently (80%) as DMT, followed by glatiramer

acetate (16%) and others (4%). In line with the

registration regulations at the time of the study,

amongst interferons, INF-ß 1a was used in 76%; INF-

ß-1a s.c and INF-ß 1b s.c. in 12% each. This proportion

in use changed little over the entire study period

(interferon-ß: 76%; glatiramer acetate 20%; others:

4%). No unusual side effects were reported. Two

participants died during the course of the study. One

patient died because of embolism, the reason for the

second death remained unknown according to the

treating physician. There was no assumption of an

association with DMT in either of these cases.

Discussion

The Austrian Clinically Isolated Syndrome Study set

out to investigate the routine management of CIS pa-

tients in Austria and to clarify the impact of immediate

or late treatment in a real-life scenario. These goals

appeared feasible because of the specific situation in

Austria where patients with MS are cared for primarily

in so-called MS centres [18]. These MS centres are

operated mainly by neurological departments and by

some practising neurologists specialized in MS follow-

ing approval by the Austrian Society of Neurology.

More than two-thirds (29 of at the time 45) of the

accredited MS centres agreed to participate in this

observational study. Thus, the population investigated

can be considered representative for CIS patients in

Austria [16,17]. When we compared the characteristics

of our cohort with those of studies on DMT in CIS, also

no large differences emerged except for a lower number

of T2 lesions in ACISS patients than in patients in the

pivotal trials (Table 4). This is not unexpected, given the

MRI inclusion criteria in these studies [3,4,6,19].

Despite evidence for a disease-modifying effect of

long-term DMT, management of a patient presenting

with CIS requires an individual approach. This is also

emphasized in several guidelines and a more recent

consensus of MS experts on CIS management [2,13].

Therefore, it is not surprizing that only 30% of

individuals who presented with a CIS in ACISS

received immediate long-term DMT. The factor which

was most significantly associated with a decision for

immediate treatment was the presence of a higher

number of, i.e. at least 9, T2 lesions on MRI of the

brain. Several reasons may account for this. First, the

presence of ‡9 T2 lesions is one of the criteria for ful-

filling dissemination in space as defined in the current

criteria for a diagnosis of MS [1]. Second, there are

several lines of evidence that an increasing number of

T2 lesions is associated with a more active and pro-

gressive course of the disease [9,20]. Third, it has been

suggested that the efficacy of immediate DMT may be

more efficacious with a higher lesion number, such as ‡9
T2 lesions, and this threshold is also cited in the ap-

proval of one INF-ß preparation by the health

authorities [11]. In any case, our findings indicate that

this biological marker appears quite robust for the

Table 4 Baseline characteristics of pivotal trials of immunomodulatory drugs in CIS and of the ACISS cohort

CHAMPS ETOMS BENEFIT PRECISE ACISS

Mean age (years) 33 28 30 31 33

Number f/m (ratio) 289/94 (3.1) 197/112 (1.8) 331/137 (2.4) 322/159 (2.0) 213/83 (2.6)

Clinical presentation (%)

optic neuritis 50 32 32 35 29

spinal cord 22 28 31 19–30 27

multifocal 0 39 47 0 16

EDSS mean n.a. 1.17 ± 1.2 1.0 ± 1.0 1.8 ± 1.1

EDSS median n.a. 1.0 1.5 2.0

N of T2 lesions ‡9 ‡8: 29% >9: 71% ‡9: 28%
mean 31.5 ± 30.7 7.1 ± 7.4

median 24 18 5

Gd pos. scans (%) 30 58 42 44 29

CSF positivity (%) n.a. 78 85 n.a. 82

CDMS (%) over 2 years

or study period (DMT/Placebo)

35/50 34/45 28/45 25/43 38

ACISS, Austrian Clinically Isolated Syndrome Study; CDMS, clinically definite MS; CIS, Clinically Isolated Syndrome; CSF, Cerebrospinal Fluid;

DMT, Disease-Modifying Treatment; EDSS, Expanded Disability Status Scale.
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counselling physician, which demonstrates the need for

a detailed interpretation of cerebral MRI either by an

experienced neuroradiologist or by the neurologist

himself [21].

Perhaps not unexpected, the physician�s rating of the

patient�s condition on the VAS was also independently

associated with treatment decisions. This may be

interpreted as a composite impression which guides

physicians and summarizes individual clinical or

demographic measures. However, it cannot be excluded

that a worse rating occurred just secondary to a

decision for immediate treatment. Interestingly, patient

ratings of their situation were not very different between

those who opted for immediate treatment and those

who did not.

Following the initial assessment, i.e. the period

within 3 months of CIS presentation, the number of

patients put on DMT continued to substantially

decrease. In the prolonged period of >3–9 months, the

presence of OBs became another factor that supported

the decision for initiating DMT. It can be speculated

that CSF findings may have eventually tipped the

balance in favour of treatment for those patients who

had been undecided at first and this argument is cer-

tainly supported by more recent data suggesting the

presence of OBs to be an independent predictor of

conversion to CDMS [22]. DMT was rarely initiated

after 9 months. This is a probable consequence of the

fact that in many cases, conversion to CDMS occurs

quite rapidly after CIS presentation [19] and stresses the

need for relatively frequent visits early on.

As an observational study without pre-specified

recommendations for treatment except existing guide-

lines and continuing medical education, our study cer-

tainly cannot serve to prove the efficacy of immediate

treatment with DMT. In a comparison of patients with

and without immediate treatment, we saw no significant

differences, neither in EDSS nor in the scoring on the

VAS. This may be taken as indirect evidence for some

treatment efficacy, given that the patients with a higher

lesion number and thus probably a more active disease

were preferentially put on immediate treatment. Also,

the subgroup of patients with delayed treatment was

found to have a higher EDSS at year 2 than the group

with immediate treatment. This goes along with the

assumption that further attacks which are not

prevented by DMT may lead to an accrual of disability.

On the other hand, the subgroup of patients who never

received long-term immunomodulatory treatment

scored best, as most of them did not experience any

further attacks.

The Austrian Clinically Isolated Syndrome Study

also aimed to investigate whether immediate treatment

with DMT negatively impacts on patients� quality of

life. When comparing patients with immediate treat-

ment to the remainder of the group, there were no

statistical differences in the VAS ratings throughout the

study. Similar results were also obtained when com-

paring patients� VAS ratings in the subgroups with

immediate versus delayed treatment. Only the subgroup

of patients who were never treated, i.e. who spontane-

ously had a very good clinical course, was rated sig-

nificantly better by their physicians. These comparisons

certainly do not suggest that immediate treatment with

DMT adds additional burden to CIS patients.

Several limitations of ACISS need to be

acknowledged. The participating centres were asked to

enter patients consecutively but this has not been

formally checked. Also, the study was not performed

in all MS centres throughout Austria. Therefore, some

limitations of the representativeness of our data can-

not be excluded. Most importantly, a substantial

number of patients entered into the study were not

followed completely over the planned 2-year period.

Reasons for this were manifold and mostly non-

specific with a large proportion caused by low atten-

tion to adherence to regular visits. This may certainly

have caused some bias from selective dropout but re-

flects a real-life situation where it is often difficult to

convince individuals of regular visits. When inter-

preting our findings, it should be considered that the

dropout is more likely to have occurred in patients

without further attacks given the Austrian MS centre

system which is somewhat prohibitive as to switching

treating physicians. Otherwise, it appears reassuring

that the baseline characteristics of the entire cohort

and of the subgroup which completed the 2-year

follow-up were virtually identical. Furthermore, the

rate of patients who were put on immunomodulatory

treatment was almost identical between the ITT and

the complete 2-year follow-up cohorts early on and

quite comparable thereafter.

In conclusion, Austrian neurologists follow an

individualized management of CIS patients which is

strongly driven by morphologic findings and their

overall interpretation of the patient�s condition. Patient
outcomes appear quite satisfactory and in line with the

pivotal studies of DMT in CIS. Whether these positive

results are an effect of specific expertise because of the

�MS centre system� in Austria could only be clarified by

a comparison with other countries which appears an

important next step.
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Appendix

ACISS committees and participating centres

Steering Committee of ACISS: Baumhackl Ulf (chair), Berger Thomas, Deisenhammer Florian, Fazekas Franz,

Fuchs Siegrid, Kristoferitsch Wolfgang, Ladurner Gunther, Soukop Wolfgang, Vass Karl.

Writing Committee: Baumhackl Ulf, Deisenhammer Florian, Fazekas Franz, Fuchs Siegrid, Vass Karl.

Participating centres (in descending order of number of recruited patients):

Department of Neurology, General Hospital St. Pölten (U. Baumhackl, C. Franta-Elmer, D. Hauer).

Department of Neurology, SMZ Ost – Donauspital, Vienna (W. Kristoferitsch, M. Schlederer, G. Wimmer).

Department of Neurology, Medical University of Graz (F. Fazekas, S. Fuchs, C. Enzinger, A. Seewann).

Department of Neurology, General Hospital Bruck (S. Varosanec, B. Stöger).

Department of Neurology, Innsbruck Medical University (F. Deisenhammer, T. Berger, A. Millonig).

Department of Neurology, Hera Clinic, Vienna (H. Vogl).

Department of Neurology, Hospital Rudolfstiftung, Vienna (E. Fertl, V. Stellamor, M. Krichmayr, A. Kaminsky).

Department of Neurology and Psychosomatics, General Hospital Villach (P. Kapeller, F. Schautzer, G. Luschin).

Department of Neurology, Linz General Hospital (G. Ransmayr, M. Guger, S. Schmidegg, S. Hödl, S. Mazhar).

Department of Neurology, Vienna General Hospital (E. Auff, K. Vass, K. Zebenholzer, S. Asenbaum).

Neurologic Centre Rosenhügel, Vienna (G. Safoschnik, C. Hornberger).

Department of Neurology, General Hospital Oberwart (F. Höger, J. Lindau-Ochsenhofer).

Department of Neurology, General Hospital Wr. Neustadt (W. Soukop, A. Leinweber-Thiel).

Department of Neurology, Hospital Vöcklabruck (N. Mitrovic, H. Klein).

Department of Neurology, General Hospital Mistelbach (A. Doppelbauer, M. Heuberger, I. Debelic).

Department of Neurology, Christian Doppler Clinic, Salzburg (G. Ladurner, J. Kraus, S. Plattner, V. Chroust,)

Department of Neurology, Hanusch Hospital, Vienna (S. Gräser-Lang).

Department of Neurology, General Hospital Waldviertel Horn (C. Bancher, A. Skrobal).

Department of Neurology, Hospital Barmherzige Brüder Graz-Eggenberg (F. Reisecker, C. Bregant, K. Melinz, I.

Söser-Brence).

Department of Neurology, Neurologic and Psychiatric Clinic Wagner-Jauregg, Linz (F. Aichner, H. Assar, C.

Adelwöhrer).

Neurologic Centre, Otto-Wagner Hospital, Vienna (H. Binder, H. Prammer, M. Hiller, M. Pernauer).

Department of Neurology, General Hospital Kufstein (K. Berek, M. Mayr).

Private Neurologic Practice, Salzburg (E. Raffer).

Department of Neurology, Hospital Barmherzige Schwestern Ried (A. Kampfl, M. Jeschow, U. Niedermüller).

Department of Neurology II, Hospital Barmherzige Brüder Linz, (W. Grabmair).

Neurologic Therapy Centre Kapfenberg (M. König, A. Moser).

Department of Neurology, General Hospital Judenburg-Knittelfeld, Knittelfeld (H. Offenbacher, B. Raber).

Private Neurologic Practice, Hohenems (T. Seifert).

Department of Neurology, Hospital Barmherzige Brüder Vienna (W. Lang, R. Stepansky).
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