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Objective: To evaluate real-world Radiologically isolated syndrome (RIS) man-
agement practices across Germany, Austria, and Switzerland and identify key 
gaps for future guideline development.
Methods: Between October 1 and October 16, 2024, neurologists across uni-
versity hospitals, teaching hospitals, municipal clinics, and private practices in 
Germany, Austria, and Switzerland (DACH) participated in an anonymous online 
survey on RIS diagnosis, treatment, and monitoring practices.
Results: Among 127 physicians from diverse care settings, RIS management 
showed both marked heterogeneity and notable convergence. While the diag-
nostic work-up was relatively uniform (>85% performed comprehensive mag-
netic resonance imaging (MRI) and cerebrospinal fluid (CSF) analysis, as well as 
evoked potentials), awareness and implementation of the 2023 RIS criteria varied 
substantially (34% consistent use, 42% partial implementation, 16% non-adop-
tion, and 8% unaware). Treatment practices showed the greatest heterogeneity: 
although 54% considered therapy initiation and clinicians agreed on treatment 
triggers (high lesion burden, new MRI activity, inflammatory CSF), 69% treated less 
than 25% of their RIS cases. Off-label treatment strategies, medication choices, 
and escalation approaches varied widely across settings, with 72% lacking stan-
dardized algorithms. Structural barriers were consistent across all countries and 
care levels, with reimbursement challenges (61%), patient communication diffi-
culties (42%), and limited access to specialists outside university centers identified 
as key obstacles. Recent treatment trials increased therapeutic confidence, yet 
clinicians emphasized the urgent need for national recommendations to harmo-
nize diagnostic workflows, treatment pathways, and reimbursement structures.
Conclusion: Real-world RIS care in the DACH region is characterized by sub-
stantial practice heterogeneity, coexisting with shared clinical approaches, which 
reflects the absence of formal guidelines and approved therapies. While the 2024 
McDonald criteria now enable immunotherapy for asymptomatic individuals at 
high-risk for MS, clinical uncertainty persists regarding risk stratification, treatment 
decisions, and communication frameworks, challenges applicable to both RIS 
and preclinical MS. These findings reveal critical unmet needs and demonstrate 
the urgent necessity for harmonized DACH-wide recommendations addressing 
diagnostic standards, risk-adapted treatment pathways, patient communication, 
reimbursement integration, and cross-sector collaboration.

KEYWORDS

clinical guidelines, healthcare survey, multiple sclerosis, off-label treatment, 

radiologically isolated syndrome

1 Introduction

Radiologically Isolated Syndrome (RIS) represents the earliest 
stage to detect individuals with enhanced risk for multiple sclerosis 
(MS). Longitudinal trials showed that approximately 50% of indi-
viduals with RIS will develop MS symptoms within 10 years, with 
a further increase to 70% within 20 years of observation time (1). 
The 2023 RIS criteria enable the earlier diagnosis of individuals 
with an enhanced risk for MS compared to the 2009 RIS criteria (2, 
3). However, these criteria show low specificity, creating difficulties 
in treatment decisions and patient counseling. Additionally, the 
revised 2024 McDonald criteria, which allow MS diagnosis in 
asymptomatic individuals with specific risk factor constellations, 
create diagnostic overlap (4). While a notable proportion of cases 
now covered by the McDonald criteria may access approved drugs 
previously only available off-label, uncertainty remains, given the 
low specificity of the RIS criteria, and long-term data are lacking. 
Given that RIS does not describe a specific disease entity and 

rather a transitional concept characterized by biological, diagnos-
tic, and clinical uncertainty, clinicians face challenging risk–benefit 
considerations: preventing irreversible CNS injury versus treating 
asymptomatic individuals. Despite emerging evidence from early 
treatment trials with dimethyl fumarate (ARISE) and terifluno-
mide (TERIS) versus placebo, clinical uncertainty persists regard-
ing which cases benefit from early intervention (5, 6). Standardized 
biomarkers are currently under investigation but clear evidence to 
reliably predict MS symptom onset is largely lacking (7).

Within the DACH region, regulatory challenges exist as RIS 
lacks specific ICD codes, diagnostic guidelines, and licensed ther-
apies. Reimbursement strategies influence the availability of cost-
intensive diagnostics and disease-modifying treatments, with 
MS-related services regulated through specific national contracts 
from which RIS is excluded. Despite different healthcare systems 
across Germany, Austria, and Switzerland, a region-independent 
gap in guidelines and national framework conditions persists.

This study addresses the critical knowledge gap in real-world 
RIS clinical practices across the DACH region. Understanding 
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current practice heterogeneity and urgent needs is essential for 
developing standardized guidelines.

2 Materials and methods

2.1 Study design and objectives

This cross-sectional survey study was conducted to assess current 
real-world practices in the diagnosis, treatment, and monitoring of 
RIS across the DACH region (Germany, Austria, and Switzerland). 
The survey was designed to identify areas of consensus and heteroge-
neity in clinical practice and unmet needs in RIS care.

2.2 Survey development

The survey questionnaire was developed by a team of neurologists 
with expertise in MS care, in collaboration with the DACH MS guide-
line group. The questionnaire addressed diagnostic approaches, treat-
ment practices, monitoring strategies, communication with patients, 
and regulatory challenges. It consisted of single-choice (n = 8) and 
multiple-choice (n = 9) questions, complemented by free-text fields 
(n = 8) to capture qualitative insights.

2.3 Participant recruitment and data 
collection

Between October 1 and 16, 2024, the MS guideline group invited 
board-certified neurologists from Germany, Austria, and Switzerland 
to participate using a snowball sampling (a non-probability recruit-
ment technique in which existing participants recruit further eligible 
participants from among their colleagues) (8). The survey was 
answered anonymously using an online platform (LamaPoll), with no 
personally identifiable information collected. Participants were 
informed about the study’s purpose and data handling procedures; 
consent was implied by survey completion. The survey remained open 
until October 16, 2024. A total of 130 neurologists accessed the survey. 
Three respondents with no completed items were excluded. Of the 
remaining 127 participants, 110 (86.6%) completed the entire survey, 

while 17 (13.4%) provided partial responses with a mean completion 
rate of 89.2%. All 127 respondents were included in the analysis.

2.4 Data analysis

Quantitative data were analyzed using descriptive statistics, with 
categorical variables reported as frequencies and percentages. 
Responses were stratified by care setting where appropriate. Free-text 
responses were analyzed using qualitative content analysis by two 
independent investigators (FH and ABe).

2.5 Ethical considerations and reporting 
standards

The survey was conducted in accordance with the Declaration of 
Helsinki and national data protection regulations. Given its anony-
mous nature and focus on professional practices, formal ethical 
approval was not required. This study was reported in accordance with 
the Checklist for Reporting Results of Internet E-Surveys 
(CHERRIES) (9).

3 Results

3.1 Participants and center characteristics

A total of 127 neurologists from Germany (79.4%), Austria 
(17.5%), and Switzerland (3.2%) completed the survey (Figure 1A). 
Respondents represented a broad range of healthcare settings, includ-
ing private practices (n = 56, 44.1%), university hospitals (n = 32, 
25.2%), teaching hospitals (n = 27, 21.3%), municipal centers (n = 6, 
5.5%), and other centers (n = 5), e.g., rehabilitation centers (3.9%).

Most participants reported diagnosing 5–20 RIS cases over the 
past 5 years (44.9%), confirming that RIS remains a relatively rare 
clinical entity (Figure 1B). Higher case numbers (>20) were predomi-
nantly reported by university hospitals, where 9.5% had diagnosed 
more than 50 RIS cases.

FIGURE 1

Participant characteristics and adoption of 2023 RIS criteria: (A) Geographic distribution of respondents across the DACH region by healthcare setting. 
(B) Number of RIS cases diagnosed in the past 5 years. (C) Implementation of 2023 RIS diagnostic criteria stratified by center type; strata are shown only 
for center types with >5 respondents. Bars in panel (C) represent the percentage of centers within each healthcare setting type. The dashed black line 
indicates the overall percentage across all centers.
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3.2 Diagnostic approaches

Use of the revised 2023 RIS criteria was heterogeneous. While 
33.6% reported consistent use and 41.8% partial implementation, 
16.4% had not adopted the criteria, and 8.2% were unaware of these 
RIS criteria altogether (Figure 1C). This variability was observed 
across all center types.

Despite differing awareness and application of diagnostic criteria, 
most clinicians reported using a diagnostic work-up for RIS that 
included spinal cord MRI 97.5%, lumbar puncture 93.4% and evoked 
potentials 86.1% (Figure 2A). Other biomarkers, such as optical 
coherence tomography (OCT; 17.2%) or neurofilament light chains 
analysis (15.6%), were used less frequently and showed substantial 
variation across centers.

3.3 Communication practices and 
outpatient management

Most clinicians explicitly communicated the term “RIS” (86.8%) 
and described the finding as requiring monitoring (70%; Figure 2B). 
The majority (56.2%) informed individuals with RIS about an approxi-
mate 50% 10-year risk of developing MS symptoms within 10 years. 
A minority (9.9%) avoided the term RIS and instead framed the diag-
nosis as suspected MS.

Similar to the main initial work-up, the management following 
RIS diagnosis was largely consistent across all settings (Figure 2C). 
Clinicians reported regular clinical follow-up (91.7%) and lifestyle/
risk-factor counseling (75.8%). A total of 65% reported regular cranial 
imaging, with a preference for annual MRI surveillance (66.7%) com-
pared to 6-month surveillance (20.8%). Both, cranial and spinal MRI 
monitoring, was more often considered in private practices (44.2%) 
compared to university hospitals (31.2%). Longer intervals or absence 
of imaging surveillance were rare.

3.4 Treatment approaches and landscape

Regarding treatment initiation following RIS diagnosis, 76.9% of 
participants discussed evidence from early treatment trials in delaying 

MS symptom onset with the patient, and 69.4% addressed a lack of 
approved therapies. Immediate treatment was more commonly con-
sidered in university hospitals (78.1%) than in municipal (50%) or 
private (40.4%) practices, showing variation between centers. Overall, 
54.2% considered treatment initiation.

The proportion of RIS cases receiving therapy differed. Most 
respondents (69.2%) treat fewer than 25% of their RIS cases 
(Figure 3A). Only university hospitals reported treating larger propor-
tions (34.3%).

There was broad agreement regarding the reasons for initiating 
immunotherapy, especially high lesion load in the initial MRI (spinal: 
85.0%, cerebral: 82.5%) and the presence of new lesions in the follow-
up MRI (90%). For 75% of respondents, an inflammatory CSF syn-
drome was a reason for treatment initiation, followed by MRI 
contrast-enhancing lesions (71.7%). Only 6.7% of respondents treat 
RIS as an early MS by default (Figure 3B).

To date, no immunotherapy is licensed for RIS. Approaches to 
off-label treatment varied widely. The two most common strate-
gies were seeking prior insurance approval before starting DMTs 
(total 39.2%), favored by teaching hospitals (53.8%), or initiating 
approved DMTs under adapted diagnostic frameworks (total 
39.2%), favored by university hospitals (46.9%). Among respon-
dents from private practices, 38.5% reported refraining from off-
label treatment. A small fraction of centers (9.2%) reported 
initiating off-label therapy without prior approval from the insur-
ance provider (Figure 4A).

Initial treatment agents varied, with glatiramer acetate (49.2%) 
and fumarates (46.7%) being the most frequently employed first-line 
options overall. Stratified by center type, glatiramer acetate was pre-
ferred in municipal hospitals (66.7%), whereas fumarates were pre-
ferred in university hospitals (68.8%). Teriflunomide ranked third 
(30.8%; Figure 4B).

Anti-CD20 agents and S1P-modulators were used rarely across 
centers (3.3 and 4.1%) for primary treatment intervention but were 
most used when switching therapy due to disease activity (Figure 4C). 
This was homogeneous across centers, despite the absence of a stan-
dard escalation algorithm for RIS cases reported by most centers 
(71.7%).

FIGURE 2

Diagnostic work-up, communication strategies, and management approaches: (A) Diagnostic procedures used for RIS evaluation by center types. 
(B) Communication strategies when discussing RIS diagnosis with individuals. (C) Management approaches following RIS diagnosis across different 
center types. Bars in A and C represent the percentage of centers within each healthcare setting type. The dashed black line indicates the overall 
percentage across all centers. Strata are shown only for center types with >5 respondents.
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3.5 Regulatory and reimbursement barriers: 
region-independent gaps

Given that RIS is not a distinct ICD diagnosis and that its treat-
ment lacks explicit insurance coverage, we inquired about the key 
challenges experienced in daily practice. The most frequently cited 
obstacles were reimbursement challenges for immunotherapies 
(60.8%) and difficulties with patient education (41.7%). Of note, 
regional disparities stemming from limited access to neuroimmunol-
ogy specialists were more commonly reported by neurologists in hos-
pitals (40.7%) than in private practices (5.8%).

Free-text responses revealed four recurring obstacles across all 
centers: administrative hurdles tied to the uncertainties of ICD 
coding, the lack of licensed therapies, and, together with the 
absence of national guidance, these factors cause reimbursement 
challenges for RIS diagnostics (MRI, spinal tab) and off-label 
treatment.

3.6 Free-text comments

Free-text responses were provided across six open-ended ques-
tions addressing key challenges in RIS care. Response rates ranged 
from 72.5 to 81.7% (n = 87–98 respondents per question), with high-
est engagement observed for questions regarding current gaps in care 
(n = 98, 81.7%) and harmonization needs (n = 96, 80.0%).

3.6.1 Impact of recent RIS treatment trials (TERIS 
and ARISE)

Among respondents addressing the impact of recent treatment 
trials (n = 87, 72.5%), clinicians viewed the TERIS and ARISE trials as 
providing meaningful therapeutic evidence, thereby increasing their 
confidence in early treatment intervention for high-risk RIS. Across 
center types, respondents reported that these studies stimulated more 
active discussion about immunotherapy and contributed to a sense of 

FIGURE 3

Treatment patterns and triggers for immunotherapy initiation: (A) Reported proportion of RIS cases receiving immunotherapy across all centers. 
(B) Clinical and radiological parameters influencing the decision to initiate immunotherapy in RIS.

FIGURE 4

Off-label treatment strategies and therapeutic agents: (A) Approaches to handling off-label immunotherapy in RIS and (B) first-line disease-modifying 
therapies used for treatment-naïve RIS patients by healthcare setting. (C) Therapeutic agents used when switching therapy due to MRI disease activity. 
Bars in A and B represent the percentage of centers within each healthcare setting type. The dashed black line indicates the overall percentage across 
all centers. Strata are shown only for center types with >5 respondents.
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emerging therapeutic security. University hospitals (n = 23) and teach-
ing hospitals (n = 18) respondents reported using these trials to justify 
off-label treatment more frequently, whereas private practices (n = 38) 
and municipal hospitals (n = 8) respondents tended to use trial results 
primarily to inform patient counseling and individual 
decision-making.

3.6.2 Perceived changes following introduction of 
the 2023 RIS criteria

Clinicians responding to questions about the 2023 RIS criteria 
(n = 88, 73.3%) indicated that the 2023 criteria facilitated faster and 
more confident diagnostic classification by improving the identifica-
tion of high-risk individuals. Respondents reported greater diagnostic 
clarity and increased certainty in therapy discussions, alongside a gen-
eral rise in awareness of RIS within their institutions. Many centers 
pointed out that, with new criteria emerging, coordinated knowledge 
transfer and interdisciplinary dialogue have become increasingly 
important to ensure uniform understanding and application.

3.6.3 Current gaps and inconsistencies in RIS care

When asked about current gaps in RIS care (n = 98, 81.7% 
response rate), respondents identified multiple challenges, including 
lack of approved therapies, inconsistent diagnostic approaches, het-
erogeneous imaging quality, and uncertain reimbursement pathways. 
Private practice respondents particularly emphasized challenges with 
cost coverage and off-label therapy approval, while university hospitals 
and teaching hospitals more frequently highlighted the need for stan-
dardized diagnostic workflows and imaging protocols.

3.6.4 Perspectives on reimbursement models to 
support harmonized care

Clinicians responding to reimbursement questions (n = 95, 
79.2%) expressed that reimbursement frameworks should be aligned 
with MS care, particularly for diagnostics and monitoring procedures 
used in RIS. Respondents called for simplified cost coverage for imag-
ing, lumbar puncture, and risk-stratification assessments, as well as 
the integration of RIS-related services into existing reimbursement 
MS catalogs. Differences emerged across settings: university hospitals 
(n = 25) and teaching hospitals (n = 19) requested documentation-
based models that reflected long-term benefits, while private practices 
(n = 42) and municipal hospitals (n = 6) highlighted the need for lean 
reimbursement structures with less paperwork.

3.6.5 Necessity to harmonize RIS care structures

Free-text responses addressing harmonization needs (n = 96, 
80.0%) highlighted the necessity for national standards for diagno-
sis and therapy, as well as clearer guidelines for patient counseling. 
Respondents across all center types emphasized that better data, 
stronger evidence, and coordinated research efforts are required to 
anchor treatment decisions and reduce current uncertainty. In 
addition, participants identified improved knowledge transfer 
across centers, between radiology and neurology, and within inter-
disciplinary case conferences as a critical prerequisite for harmo-
nized care. Clinicians consistently pointed to several structural 
needs for improving RIS care: clearer reimbursement processes, 

stronger care networks, standardized ICD coding, national imaging 
standards, and better communication and coordination across 
institutions.

3.6.6 Role of national recommendations in 
standardizing RIS care

Participants responding to questions about national recommen-
dations (n = 96, 80.0%) consistently emphasized that regional recom-
mendations would offer essential orientation for clinicians, covering 
diagnostic workflows, therapy approaches, follow-up schedules, and 
communication standards. Respondents agreed that national guid-
ance would improve legal certainty, support reimbursement negotia-
tions, and reduce structural heterogeneity. While teaching hospitals 
(n = 45) and university centers (n = 25) highlighted the need for such 
guidelines to harmonize care across care levels, private practices 
(n = 43) and municipal hospitals (n = 5) stressed the importance of 
using national recommendations to facilitate reimbursement and 
reduce administrative burdens. Across center types, clinicians explic-
itly called for structured platforms to facilitate knowledge transfer and 
cross-center collaboration, thereby harmonizing RIS care across 
healthcare sectors.

4 Discussion

In this large DACH-wide survey of neurologists conducted in 
2024, we identified a combination of heterogeneity and convergence 
in the real-world management of RIS. While approaches to diagnosis, 
monitoring, and treatment varied, reflecting the absence of formal 
guidelines and approved therapies, consistent patterns emerged across 
healthcare systems and sectors. These findings highlight substantial 
unmet clinical needs but also reveal areas of shared practices that can 
serve as a foundation for informed recommendations.

The 2023 RIS criteria broaden the diagnostic window by allowing 
earlier identification of individuals at increased risk for MS (2). Yet, 
their adoption remains inconsistent across centers. Nearly one in four 
neurologists has either not implemented or is unaware of the criteria, 
indicating a substantial knowledge-to-practice gap. However, given 
the voluntary nature of this survey, respondents likely represent neu-
rologists with greater interest in and awareness of RIS. The actual 
knowledge gap among the broader neurological community may 
therefore be considerably larger, and implementation rates may be 
lower than reported here. Despite this, most clinicians already per-
form comprehensive diagnostic workups, aligned with MS diagnostic 
standards, including spinal cord MRI, CSF analysis, and evoked 
potentials. This demonstrates that clinical practice in diagnostics is 
fairly standardized already, despite the absence of formal RIS-specific 
recommendations.

Management approaches diverged most prominently with 
respect to structural and systemic constraints. Reimbursement 
issues, lack of approved therapies, and inconsistencies in national 
billing systems disproportionately affected private practices and 
municipal hospitals. Despite these differences, follow-up routines 
were relatively uniform, with most clinicians conducting regular 
clinical visits and annual MRI surveillance. This pattern underscores 
that clinicians share an underlying philosophy of close monitoring 
but differ in their ability to provide consistent, resource-intensive 
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care. Harmonized guidelines could reduce inequities by defining 
minimum diagnostic and follow-up standards applicable across all 
care settings.

Therapeutic decision-making was the most heterogeneous aspect 
of RIS management. In the absence of approved treatments, clinicians 
rely on various off-label strategies shaped by institutional risk toler-
ance and reimbursement feasibility. This led to profound variation in 
whether and how individuals receive immunotherapy. At the same 
time, the criteria used to justify treatment initiation were consistent: 
new MRI activity, high lesion burden (cerebral or spinal), gadolinium 
enhancement, and inflammatory CSF findings. This shared recogni-
tion of biological high-risk constellations aligns with established MS 
paradigms. The fact that more than 70% of respondents reported a 
lack of standardized escalation algorithms further underscores the 
need for defined treatment pathways that guide decisions regarding 
the initiation and intensification of therapy.

Communication practices showed broad agreement: most clini-
cians explicitly named the diagnosis “RIS,” communicated an approxi-
mate 10-year conversion risk of 50%, and explained both the absence 
of approved treatments and the emerging evidence supporting early 
treatment intervention. Yet, the framing of RIS, ranging from an inci-
dental radiological finding to a preclinical stage of MS, varied consid-
erably, influencing patient understanding, emotional burden, and risk 
awareness. Clear communication standards may help ensure that 
information on risk, prognosis, and therapeutic uncertainty is con-
veyed consistently and transparently.

Across all DACH countries and care settings, clinicians reported 
similar structural challenges: uncertainty about reimbursement for 
diagnostic procedures, difficulties obtaining approval and coverage for 
off-label treatments, and the uncertainty of RIS-specific ICD coding 
linked to defined services eligible for reimbursement. These challenges 
persist despite differing national healthcare financing systems, indicat-
ing that the barriers are driven by overarching conceptual and regula-
tory factors. A coordinated DACH guideline could provide a unified 
framework for policymakers and insurers. Concrete steps toward such 
harmonization should, in our view, include a coordinated DACH-
wide consensus statement that defines minimum standards for the 
diagnostic work-up and monitoring, as well as practical decision aid 
for the stratification of individuals into low- and high-risk groups to 
guide treatment decisions, recommendations for patient communica-
tion, and dedicated educational programs for caregivers and patients 
to close the observed knowledge-to-practice gap. In parallel, RIS/
preclinical-MS-related healthcare services should be integrated into 
the existing MS reimbursement and ICD-coding frameworks, so that 
access becomes more equitable across countries and care sectors.

The free-text responses reinforced these findings and highlighted 
the importance of recent interventional trials (TERIS and ARISE), 
which increased clinicians’ confidence in early treatment approaches 
for high-risk cases and stimulated more active discussion of immuno-
therapy.(5, 6) University centers more frequently used trial data to 
justify off-label therapy, whereas private practices and municipal hos-
pitals primarily used them to support structured patient counseling. 
The 2023 RIS criteria were also viewed positively, as they enable earlier 
and more reliable diagnostic classification of individuals at high risk 
(2). However, many centers emphasized that the introduction of new 
diagnostic criteria has increased the need for knowledge transfer, 
cross-institutional coordination, and interdisciplinary communication 
to ensure consistent implementation. There was broad consensus that 
reimbursement structures should be more closely aligned with MS 

care and that RIS-related services should be integrated into existing 
MS billing catalogs.

The revised MS criteria (2024 McDonald Criteria) have implica-
tions for the management of high-risk RIS cases, as a subset will now 
be defined as preclinical MS and thereby gain access to the full diag-
nostic and therapeutic MS reimbursement framework (4). This 
reduces regulatory and reimbursement barriers, enhancing opportu-
nities for early therapeutic intervention. At the same time, uncertain-
ties remain regarding monitoring strategies, indicators for treatment 
initiation, appropriate treatment duration, and communication of the 
preclinical disease stage. These persistent challenges underscore the 
need for harmonized structures for RIS and preclinical 
MS. Standardized diagnostic workflows, uniform monitoring recom-
mendations, treatment pathways, and mechanisms for cross-sector 
coordination are required to reduce structural heterogeneity in care. 
Overall, the new MS criteria create a more favorable foundation for 
managing high-risk individuals, but simultaneously accentuate the 
need for complementary, DACH-wide recommendations specifically 
addressing RIS and preclinical MS.

In summary, the survey’s results of marked heterogeneity, persis-
tent uncertainty, and areas of emerging consensus in current practice 
provide valuable insight into real-world RIS management. While diag-
nostic and monitoring strategies appear largely aligned and feasible to 
implement, therapeutic decisions remain highly variable, underscor-
ing the need for clearer treatment frameworks. Evidence from early 
interventional trials further supports the development of risk-adapted 
diagnostic and therapeutic pathways. Together, the identified gaps and 
shared practices form a solid foundation for future guideline updates 
and the establishment of standardized recommendations for RIS and 
preclinical MS.
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