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Background
Several studies have defined severe courses of MS, characterising those as
‘aggressive’ (agMS), also ‘malignant’, or ‘highly active’. The absence of
standard criteria hinders the prompt and adequate treatment initiation of
such patients. Recently it has been reported that the available definitions
are limited, and their criteria fail to identify relevant subgroups. Moreover,
limited knowledge about a reliable prediction of a highly active disease
exists, whereas those patients may have specific needs in the
management of the disease.

Objectives:
1. Identify and confirm the prevalence of agMS in Germany by

implementing available definitions from the literature.
2. Extension of the existing criteria to allow better prediction of long-

term disease outcomes.

Methods:
1. A total of 25,963 patients from the German MS register were included. 

Various available definitions of agMS patients were compared (see 
Figure 1).

2. Definitions are often based on composite criteria, of which (at least)
one must be fulfilled. Those include EDSS progression, relapse history,
MRI results, and type of diseased-modifying drugs (DMD)
administered.

3. Early retirement was used as a competing additional criterium for
agMS. We defined a subgroup of PwMS with early retirement due to
MS within 5 years after disease onset and age less than 60 years.

4. Descriptive analyses were performed to compare agMS patient
cohorts similarities and differences.

Results:

Conclusion:
1. Our study shows that a single definition is so far neither rigid nor

accurate enough to identify agMS. It might not be enough to focus on
EDSS, relapses, and lesion counts alone.

2. Other known risk factors such as early retirement, impaired cognition,
bladder problems, or brainstem function might be of importance to
better predict the clinical course, besides advances in brain imaging.

3. Further investigations are needed to define and detect agMS. A scoring
system including various of the above-mentioned parameters might be of
help in clinical practice to predict agMS as early as possible and to allow
evidence-based treatment decisions in the future.
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Criteria applied to German MS register data

Mean (SD) / 
%

Spelman
(2020)

Diaz
(2019)

Freedman
(2016)

Tintore
(2019)

Gholipour (2011)
(& Menon 2016)

Criterium: 
Retirement

(5 years)

Age onset 31 
(±10.3)

34.7 
(±12.0)

38.1 
(±12.3)

42.6 
(±11.8)

44.2 
(±11.8)

40.9 
(±9.7)

Females (%) 73.0% 69.8% 66.7% 61.2% 62.2% 67.9%

Time to 
diagnosis (y)

1.86 
(±3.82)

1.34 
(±2.96)

1.14 
(±2.44)

1.01 
(±1.57)

0.67 
(±0.94)

0.53 
(±0.86)

Relapsing
onset (%)

96% 91% 86% 74% 73% 87%

Progressive 
onset (%)

1.7% 7.7% 12.5% 24.4% 24.6% 10.9%

Disease 
Duration (y)

10.95 
(±9.29)

9.16 
(±8.13)

8.37 
(±7.56)

8.01 
(±4.03)

5.03 
(±3.32)

5.52 
(±3.36)

DMT (%) 77.7% 80.9% 78.7% 67.5% 66.7% 79.8%

Table 1: Characteristics of agMS patients within the population of the GMSR, stratified by criteria.

Figure 2: Overlap in patient groups defined by Spelman et al., 
Diaz et al., Freedman et al., and the early retirement criteria.

The detailed classification of
patients is shown in the Venn
diagram (Figure 2).
The proposed new criteria of early
retirement within 5 years after
onset identified 476 patients.
Interestingly, 185 possible agMS
patients were uniquely identified
by this criterion.

The definitions showed a high variation in progressive onset patients
ranging from 1.7% to 24.6%.

Figure 1: Definitions and patient counts by the different agMS criteria.
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