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INTRODUCTION
• MS is a chronic neurodegenerative condition affecting the central nervous system and is marked by inflammation and demyelination1

• Clinical assessments, commonly conducted annually, may not provide frequent enough insight into patient disability accumulation

• PROs, which may provide additional ways to assess and monitor disability accumulation in MS and provide a more holistic understanding of the impact of the disease on daily living, are underutilized2

• PROs can be a valuable tool to collect and assess the quality of life of an individual in a real-world setting

• Here we present the MS-LINK Outcomes Study findings focused on data gathered from PROs and clinical outcomes

RESULTS
Patient Demographics
• As of January 2024, 2126 patients were enrolled in the MS-LINK Outcomes study

• This analysis includes 637 patients who are treated with a DMT, relapse free for the duration 
of the study and enrolled for ≥12 months (Table 1)

Table 1. Demographics and Disease Characteristics of DMT-Treated 
Patients Free of Relapse Activity With at Least 1 Year of Follow-up 
From Baseline (n=637)a

Characteristics

Age, years

Mean (SD) [Range] 51.6 (11.2) [21-83]

Sex, n (%)

Female 511 (80.2)

Male 121 (19.0)

Race, n (%)

White or Caucasian 492 (77.2)

Black or African American 105 (16.5)

Two or more races 23 (3.6)

American Indian or Alaska Native 7 (1.1)

Asian 3 (0.5)

Ethnicity, n (%)

Not Hispanic 507 (79.6)

Hispanic 25 (3.9)

Other 84 (13.2)

Type of MS, n (%)

Relapsing-remitting 573 (90.0)

Secondary progressive 45 (7.1)

Primary progressive 19 (3.0)

Disease duration, years

Mean (SD) [Range] 14.4 (9.5) [1-51]
aSome responses missing due to non-response or desire not to disclose. DMT, disease-modifying therapy; MS, multiple sclerosis.

OBJECTIVE
• To characterize disability accumulation independent of relapse activity in DMT-treated patients with MS in terms of changes in PROs and clinical measures over the course of 1 year

RESULTS (cont.)
• PROs and clinical outcomes in relapse free, DMT-treated patients who were in the study from ≥12 months

Proportion of Patients With Worsened PROs Score Independent of 
Relapse
• Clinically meaningful worsening was observed in PROMIS scores in 36.4% of patients in physical 

function (minimal clinically important difference [MCID]≥2.3)2, 32.8% in fatigue (MCID≥3.4)3, 
29.2% in anxiety (MCID=5.0), 22.7% in cognitive function (MCID=5.0), and 21.5% in PDDS (Figure 2)

Figure 2. Proportion of Patients Who Worsened on PROs Over ≥12 Months
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PDDS, Patient Determined Disease Steps; PROs, patient-reported outcomes; PROMIS, Patient-Reported Outcomes Measurement Information System

PROMIS Fatigue Score
• Approximately 33% of DMT-treated patients for whom we had 1 year of follow-up time had 

worsened PROMIS Fatigue Scores (MCID≥3.4) compared to baseline (Table 2)

• Patients worsened independent of relapse activity in PROMIS Fatigue score across sex, race, 
ethnicity, and type of MS

Table 2. Characteristics of Patients Who Worsened Independent of Relapse: 
PROMIS Fatigue (n=156)

Characteristics Patients who worsened 
(n/N=156/476)

Sex, n (%)

Female 131 (33.8)

Male 24 (28.9)

Race, n (%)

White or Caucasian 122 (32.4)

Black or African American 23 (31.5)

Two or more races 6 (42.9)

Ethnicity, n (%)

Not Hispanic 127 (33.0)

Hispanic 6 (31.6)

Other 18 (31.0)

Type of MS, n (%)

Relapsing-remitting 141 (33.5)

Secondary progressive 9 (25.7)

Primary progressive 5 (33.3)

MS, multiple sclerosis; PROMIS, Patient-Reported Outcomes Measurement Information System.

• Worsening (higher score) was observed in PROMIS Fatigue score across all classes of DMTs. Higher 
scores indicate more fatigue (Table 4)a

Table 4. PROMIS Fatigue Score and Characteristics of Patients by DMTs

DMT Patients 
Worsened, n/N (%)

Age, mean (SD) 
[range]

Disease 
duration, mean 
(SD) [range]

Baseline 
fatigue score, 

mean (SD)

Change from 
baseline to 
12 months 

fatigue score, 
mean (SD)

Anti-CD20s 61/186 (32.8) 49.1 (10.5)
[33-75]

12.9 (9.7)
[1-39] 51.3 (10.1) 8.0 (4.0)

Natalizumab 16/45 (35.6) 44.5 (8.9)
[25-65]

10.3 (6.9)
[2-19] 51.7 (9.6) 8.9 (3.3)

Fumarates 14/54 (25.9) 54.7 (8.0)
[45-69]

17.4 (8.1)
[5-37] 48.8 (9.1) 7.3 (3.2)

Platform injectables 12/44 (27.3) 56.3 (8.0)
[41-74]

15.9 (6.2)
[7-25] 48.5 (12.1) 7.2 (3.2)

S1P modulators 19/45 (42.2) 51.2 (9.8)
[29-70]

11.7 (9.1)
[1-26] 48.7 (9.7) 8.1 (3.5)

Teriflunomide 13/34 (38.2) 56.5 (13.8)
[30-76]

10.6 (8.1)
[2-26] 51.4 (10.8) 9.2 (5.1)

Cladribine 5/19 (26.3) 48.8 (6.8)
[37-54]

12.6 (6.8)
[2-19] 58.0 (7.1) 6.3 (2.1)

aDMTs or classes of DMTs with <10 people were excluded from analysis.
DMTs, disease-modifying therapies; PROMIS, Patient-Reported Outcomes Measurement Information System.

Proportion of Patients With Worsened Clinical Outcomes 
Independent of Relapse
• 21.2% (22/104) had lower SDMT scores (MCID=4)4

• Clinically meaningful worsening was observed in 15.5% of patients for 9-HPT left hand, 
18.8% for 9-HPT right hand, and 19.0% for T25-FW (Figure 3)

Figure 3. Proportion of Patients With Worsened Clinical Outcomes Over ≥12 Months
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9-HPT; 9-Hole Peg Test; SDMT, Symbol Digit Modalities Test; T25-FW,Timed 25-Foot, Walk.

PROMIS Physical Function Score
• Approximately 36% of DMT-treated patients for whom we had 1 year of follow-up time had worsened 

PROMIS Physical Scores (MCID≥2.3) compared to baseline (Table 3)

• Patients worsened (lower scores) independent of relapse in PROMIS Physical Function across sex, race, 
ethnicity, and type of MS

Table 3. Characteristics of Patients Who Worsened Independent of Relapse: 
PROMIS Physical Function (n=169)

Characteristics Patients who worsened 
(n/N=169/464)

Sex, n (%)

Female 130 (34.5)

Male 37 (45.1)

Race, n (%)

White or Caucasian 132 (35.9)

Black or African American 24 (34.3)

Two or more races 7 (50.0)

Ethnicity, n (%)

Not Hispanic 134 (35.6)

Hispanic 9 (52.9)

Other 19 (33.3)

Type of MS, n (%)

Relapsing-remitting 146 (35.7)

Secondary progressive 13 (37.1)

Primary progressive 8 (53.3)

MS, multiple sclerosis; PROMIS, Patient-Reported Outcomes Measurement Information System.

• Worsening (lower scores) was observed in PROMIS Physical Function score across all classes of 
DMTs. Higher scores indicate better physical function (Table 5)a

Table 5. PROMIS Physical Function Score and Characteristics of Patient by DMTs

DMT Patients Worsened, 
n/N (%)

Age, mean (SD) 
[range]

Disease 
duration, mean 
(SD) [range]

Baseline 
Physical 

Function Score, 
mean (SD)

Change from 
baseline to 12 

months Physical 
Function Score, 

mean (SD)

Anti-CD20s 72 (39.3) 50.3 (9.6)
[31-75]

13.3 (9.1)
[1-37] 44.5 (11.8) –5.5 (2.8)

Natalizumab 14 (32.6) 49.9 (13.7)
[25-78]

15.8 (8.0)
[2-33] 46.7 (11.5) –5.7 (3.8)

Fumarates 16 (30.8) 54.3 (8.2)
[45-71]

17.1 (7.4)
[3-33] 46.1 (10.0) –6.1 (4.7)

Platform injectables 11 (26.2) 56.5 (5.6)
[47-63]

14.2 (4.5)
[7-21] 42.3 (9.3) –5.0 (1.9)

S1P modulators 23 (52.3) 51.0 (10.5)
[30-75]

14.6 (9.1)
[1-36] 46.6 (11.6) –6.1 (2.8)

Teriflunomide 11 (33.3) 58 (8.5)
[44-76]

12.0 (9.4)
[2-32] 42.4 (8.6) –5.8 (4.6)

Cladribine 6 (31.6) 49.7 (12.0)
[31-66]

18.5 (12.0)
[6-38] 38.4 (7.7) –7.2 (2.5)

aDMTs or classes of DMTs with <10 people were excluded from analysis.
DMTs, disease-modifying therapies; PROMIS, Patient-Reported Outcomes Measurement Information System.

CONCLUSIONS
• In this real-word observational study, disability accumulation independent of relapse was observed over a 12-month 

period in various patient-reported outcomes (PROs) and clinical outcomes across sex, race, ethnicity, type of multiple 
sclerosis (MS), and class of disease-modifiying therapy (DMT)

• Use of PROs in clinical practice may help identify disability accumulation independent of relapse

METHODS
• The MS-LINK Outcomes Study is a prospective longitudinal multicenter observational study 

focused on digital data collection of PROs in addition to clinical outcomes, medical history,
and sociodemographic characteristics in patients with MS (Figure 1)

• This investigation outlines the changes observed in the absence of relapse activity over a 
period of approximately 1 year from the study baseline

• The following PROs were collected and the clinically meaningful differences were measured as 
described below:
– Patient-Reported Outcomes Measurement Information System (PROMIS) Fatigue SF 8a: 

increase of ≥3.4 points from baseline at 13 months*

– PROMIS Physical Function 15: decrease of ≥2.3 points from baseline at 13 months*

– PROMIS Anxiety: increase of ≥5 points (0.5 SD) at 14 months*

– PROMIS Cognition: decrease of ≥5 points (0.5 SD) at 12 months*

– Patient Determined Disease Steps (PDDS): change in 1 point from baseline sustained 
for more than 3 months*

– Timed 25-Foot Walk (T25W) and 9-Hole Peg Test (9HPT): change of 20% from 
baseline at 11-13 months†

– Symbol Digit Modalities Test (SDMT): change of 4 points from baseline at 11-13 months†

• All patients included in the analysis were receiving treatment with a DMT
*Patient reported. †HCP reported.

Figure 1. Digital Data Collection Portal
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