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A B S T R A C T   

Background: Standardizing health outcomes is challenging in clinical management, but it also holds the potential 
for creating a healthcare system that is both more effective and efficient. The aim of the present study is to define 
a standardized set of health outcomes for managing Relapsing-Remitting Multiple Sclerosis (RRMS). 
Methods: The project was led and coordinated by a multidisciplinary scientific committee (SC), which included a 
literature review, a patient-focused group, three nominal group meetings, and two SC meetings. 
Results: 36 outcome variables were included in the standard set: 24 clinical (including weight, smoking habit, 
comorbidities, disability, mobility, diagnosis of secondary progressive multiple sclerosis, relapsed-related vari-
ables, radiological variables, cognitive status and disease-related symptoms), nine treatment-related (pharma-
cological and non-pharmacological information), and 3 related to the impact of RRMS on the patient’s life 
(quality of life, pregnancy desire, work-related difficulties). In addition, experts also agreed to collect 10 case-mix 
variables that may affect but cannot be controlled as part of the management of the condition: 4 sociodemo-
graphic (age, sex, race, and employment status) and 6 clinical (height, date of diagnosis and first episode, 
serological status, early symptoms, and number of relapses pre-diagnosis). 
Conclusion: The information provided through the present standard set of outcome variables can improve the 
management of RRMS and promote patient-centred quality care.  
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1. Introduction 

Multiple sclerosis (MS) is an inflammatory, demyelinating disease of 
the central nervous system that is the most common cause of non- 
traumatic neurologic disability in young adults (Río and Montalbán, 
2014). Approximately 2.5 million people live with MS worldwide (36 
affected per 100,000), with a higher prevalence in countries at higher 
latitudes (Browne et al., 2014). Globally, females are twice as likely to 
suffer from MS as males, although the ratio of women to men is as high 
as 4:1 in some countries (Walton et al., 2020). 

In most cases, the disease course begins as relapsing-remitting MS 
(RRMS), characterized by discrete periods of neurological symptoms 
that coincide with the appearance of inflammatory lesions. Over time, 
most patients convert to a progressive stage called secondary progres-
sive MS (SPMS), with a decreased or complete cessation of relapses and 
contrast-enhancing lesions on magnetic resonance imaging (MRI) and a 
gradual accumulation of disability associated with brain and spinal cord 
atrophy. A small subset of patients debuts with primary progressive MS 
not preceded by a relapsing-remitting phase (Lublin et al., 2014). 

The last two decades have witnessed the development of new ther-
apies for RRMS that demonstrate increased efficacy relative to previous 
treatments. Many new drugs target the inflammatory phase of disease by 
manipulating different aspects of the immune system (Wagner and 
Goverman, 2015). Nevertheless, the multiple related symptoms and the 
unpredictable prognosis considerably impact patients’ Health-Related 
Quality of Life (HRQoL) (Gil-González et al., 2020). In this sense, an 
early and individualized therapeutic approach and an accurate clinical 
and radiological follow-up are essential for adequately managing the 
disease (Comi et al., 2017). 

Due to the heterogeneous nature of the disease, developing reliable 
and valid measures to assess disease characteristics from the patient’s 
perspective has become a significant task to achieve more efficient and 
holistic management of MS (Nowinski et al., 2017). Consequently, 
growing evidence supports the systematic collection of patient-reported 
outcomes (PROs) to improve patient-centred care (Rudick and Miller, 
2008). PROs quantify and monitor MS impacts longitudinally, deter-
mine costs and therapeutic effectiveness, and interpret the clinical 
meaningfulness of changes in objective measures (Bharadia et al., 2022). 

Moving towards an effective and efficient patient-centred approach 
requires a standardized data capture system, integrating evidence from 
clinical outcomes and PROs. Assessing these outcomes is a means to 
compare performance between institutions and can be used to improve 
healthcare delivery. To answer the need for standardized and interna-
tionally accepted outcome measures, pioneer initiatives such as the In-
ternational Consortium for Health Outcomes Measurement (ICHOM) 
(International Consortium for Health Outcomes Measurement (ICHOM), 
2021) developed a set of recommendations for several diseases, among 
which RRMS is not included. They are elaborated to cover the full pa-
tient care cycle, can be applied in different healthcare settings and 
recommend a minimum time point for patient data collection (Acker-
man et al., 2017). In this scenario, this project aimed to define a standard 
set of health outcomes and the most appropriate instruments to measure 
them for managing patients diagnosed with RRMS as the first step to 
standardizing the collection of health outcomes in this MS form. 

2. Material and methods 

The project was led and coordinated by a scientific committee (SC) of 
healthcare professionals experts in the management of RRMS (four 
neurologists, one neuroradiologist, two hospital pharmacists, one 
neuropsychologist, and one nurse) and one representative of a Spanish 
patient advocacy group (Esclerosis Múltiple España, EME). It comprised 
the five phases (January–September 2022) outlined below. 

2.1. Literature review 

To identify health outcomes (clinical and PROs) and instruments of 
measurement to be used during RRMS patient follow-up, a systematic 
literature review, according to the Cochrane Handbook for Systematic 
Reviews of Interventions (Higgins and Green, 2011) was carried out in 
Medline/PubMed (Supplementary Table S1). In addition, the main 
Clinic Practice Guidelines and recommendations on managing RRMS 
were consulted, as well as the European Medicines Agency (EMA) 
guidelines for clinical research with medicines for treating MS. 

2.2. Focus group 

An online focus group was conducted with RRMS patients identified 
and invited to participate voluntarily through EME to achieve a het-
erogeneous group representing both sexes, different ages and times of 
diagnosis. The focus group aimed to gain patients’ perspectives on the 
impact of the disease and its treatment on their day-to-day lives. 

2.3. First scientific committee meeting 

The first meeting with the SC aimed to discuss and select the health 
outcome variables for managing RRMS to be included in the standard-
ized set for further assessment in the nominal groups (NG) based on the 
literature results and patient input in the focus group. 

During the discussion group, the SC screened health outcomes 
(variable/instrument/frequency of measurement) and selected them 
according to their relevance for patient follow-up and availability in 
Spanish. Moreover, the SC proposed new health outcomes not previ-
ously identified in the literature review but relevant from their 
perspective. 

2.4. Nominal group meetings 

Three multidisciplinary NG were conducted to reach a consensus on 
the health outcomes for inclusion in the standard set. The NG is a 
qualitative methodology that allows for reaching a consensus and 
ensuring balanced participation among group members, giving them 
equal opportunities to share their opinions (Gallagher et al., 1993; 
Moore, 1987). The consensus was established when ≥ 75 % of partici-
pants agreed. 

2.5. Final scientific committee meeting 

The main objective of the last SC meeting was to define the health 
outcomes for inclusion in the standard set for RRMS. For this purpose, 
the SC reviewed the results of the three NGs, ensuring consensus on the 
health outcomes for which no overall agreement was reached. Based on 
their discussion and conclusions, the health outcomes for inclusion in 
the standard set for RRMS were defined. 

3. Results 

3.1. Literature review 

A total of 77 health outcomes were identified in the literature review 
(Fig. 1). They were categorized into case-mix variables (baseline factors 
that may affect the health outcomes but cannot be controlled as part of 
the management of the condition and enable patient characterization) (n 
= 27) and outcomes variables (variables for patient follow-up that allow 
determining the impact of healthcare service or intervention on the 
health status of patients) (n = 50) (Supplementary Table S2). 

3.2. Focus group 

The focus group included 6 RRMS patients (83.3 % women) ranging 
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in age from 32 to 59 years and with the time since diagnosis from 1 to 35 
years. Results from the meeting showed that the PROs related to 
symptoms that had the most impact on daily life were, in order of 
importance: fatigue, cognitive disturbances, muscle weakness, spas-
ticity, mood disturbances, visual disturbances, mobility problems, body 
pain, sleep disturbances, swallowing difficulties, sensory disorders, 
bowel and urinary problems, and sexual problems. In terms of global 
PROs, those with the most significant impact on patient’s daily life were 
(also in order of importance): HRQoL, limitations in daily activities, 
restrictions in family/social life, limitations in work, social support and, 
lastly, satisfaction with treatment and care received and treatment 
adherence. In general, patients in the focus group agreed that most of the 
symptoms affecting their daily lives and impacting their quality of life 
were not routinely explored in clinical practice. 

3.3. First scientific committee meeting 

The SC considered the relevance of 18 out of 27 case-mix and 29 out 
of 50 outcome variables previously identified in the literature. More-
over, 6 new additional case-mix and 11 outcome variables were pro-
posed. In the same way, the variable related to MRI was split into 5 
independent variables, and spasticity and muscle tone were grouped. 
Thus, the SC selected 25 case-mix and 46 outcome variables for pre-
sentation and evaluation during the NGs (Supplementary Table S3). 

3.4. Nominal group meetings 

A total of 29 experts on RRMS from different specialities (n = 9 
neurologists, n = 6 hospital pharmacists, n = 3 neuroradiologists, n = 2 
nurses, n = 2 neuropsychologists, n = 2 physiotherapists, n = 1 clinical 
psychologist, n = 1 rehabilitation physician, n = 1 speech therapist, n =
1 social worker, and n = 1 primary care specialist) and Spanish regions 
participated in three NG meetings. 

The three NGs agreed on 7 case-mix and 23 outcome variables pro-
posed by the SC in the standard set. Additionally, during the meetings, 3 
new case-mix variables and 1 outcome variable were presented in some 
NGs (Supplementary Table S4). 

3.5. Final scientific committee meeting 

Based on the consensus reached among NGs, the SC assessed the 
inclusion or exclusion of the new health outcomes proposed and those 
for which the NGs did not get a consensus. 

3.5.1. Case-mix 
The SC agreed to collect at baseline (at diagnosis/before initiating 

treatment) the main sociodemographic (age, sex, race, and work situa-
tion) and clinical factors (date of diagnosis, serological status, list of 
initial symptoms, height, date of the first MS episode, and the number of 
episodes before diagnosis) as case-mix variables (Table 1). 

3.5.2. Outcome variables 
The SC agreed to collect a series of outcome variables during follow- 

up. These variables were classified as clinical, treatment-related, and 
disease impact-related on patients’ lives (Table 2). 

3.5.2.1. Clinical follow-up variables. It was agreed to record: weight, 
smoking habit, comorbidities, degree of disability, mobility, MRI dates, 
number and topography of new/enlarging T2 lesions and gadolinium- 
enhanced lesions, degree of brain atrophy, cognitive status, visual 
symptoms, spasticity, bowel/bladder dysfunction, fatigue, sexual 
dysfunction, emotional disturbances, sleep disorders and if this applies: 
relapse dates, the severity of relapses, symptoms of relapses, recovery 
from relapses, and clinical diagnosis of secondary progressive multiple 
sclerosis (in which case this standardized set will no longer apply). 

The instrument selected for the semestral assessment of the degree of 

Fig. 1. Prisma flow diagram.  
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disability, severity and recovery from relapses, visual symptoms, 
cognitive status, spasticity, bowel/bladder dysfunction, and fatigue was 
the Expanded Disability Status Scale (EDSS) (Kurtzke, 1983). The 
severity and recovery from relapses should also be assessed at relapse 
and three months later based on the requirement and response to cor-
ticosteroids. In addition, on an annual basis, some symptoms such as 
vision, cognitive status, sexual dysfunction, emotional disturbances and 
fatigue should be assessed through the specific items of the Multiple 
Sclerosis International Quality of Life (MusiQoL) questionnaire (Simeoni 
et al., 2008). It was also proposed to evaluate fatigue through the 
Modified Fatigue Impact Scale (MFIS) (Kos et al., 2005), cognitive status 
through the Symbol Digit Modality Test (SDMT) (Benedict et al., 2017), 
and sexual dysfunction and sleep disorders through anamnesis. 

Ambulation, manual dexterity, and balance were determined to be 
evaluated independently of the patient’s mobility annually. The selec-
tion of specific evaluation tests will depend on the degree of disability of 
the patients at the time of the assessment. 

The frequency of measurement of radiological variables was estab-
lished as a first assessment no more than 3 months after disease onset 
(number and topography of T2 lesions, number and topography of 
contrast-enhancing lesions, degree of brain atrophy), and then no more 
than 3 months before starting or modifying treatment, a "rebase" 
assessment 3–6 months after treatment initiation and then every 12 
months during follow-up. Follow-up may be spaced out to 2–3 years in 
clinically stable patients with treatment that does not require safety 
monitoring. Gadolinium-based contrast agents will only be used in those 
patients who required it, according to recent guidelines (Wattjes et al., 
2021). On the other hand, the SC proposed using the simplified Pasquier 
scale (Pasquier et al., 1996) to assess brain atrophy at baseline and every 
5 years during follow-up. 

3.5.2.2. Treatment-related variables. Both pharmacological and non- 
pharmacological treatments were considered. First, the experts agreed 
to report the persistence of disease-modifying therapies and symptom-
atic and comorbidity medications. Additionally, it was decided to record 
adverse and severe adverse events using Common Terminology Criteria 
for Adverse Events (CTCAE) and reasons for discontinuation. Finally, it 
was agreed to assess drug adherence through anamnesis and hospital 

pharmacy dispensing records. Concerning non-pharmacological treat-
ment, it was considered to collect the patient’s physical activity and 
rehabilitation. 

3.5.2.3. Impact of the disease on patients’ life variables. It was decided to 
evaluate HRQoL annually using the MusiQoL questionnaire (Simeoni 
et al., 2008) and the visual analogical scale of the EuroQol questionnaire 
(EQ-5D-VAS) (EuroQol Group, 2022). In the same way, conducting an 
annual work status follow-up and consulting the gestational desire were 
also considered relevant. In the case of HRQoL and gestational desire, it 
was deemed that the baseline measure would be taken three months 
after diagnosis (the timeframe in which it was considered that patients 
might have accepted the diagnosis). 

4. Discussion 

The RRMS standard set herein is a starting point for the standardized 
measurement of health outcomes, which can help to improve disease 
management and promote patient-centred care. 

The present standard set includes 36 outcome variables classified as 
clinical, treatment-related, and disease impact-related on patients’ lives. 
In addition to traditional clinical variables related to patient charac-
teristics, relapses and MRI, eight are related to symptoms that the con-
dition can produce (cognitive status, visual symptoms, spasticity, 
bowel/bladder dysfunction, fatigue, sexual dysfunction, emotional dis-
turbances, and sleep disorders). The instrument to evaluate a large 
number of proposed variables is the EDSS (Kurtzke, 1983). The EDSS is 
one of the most widely used instruments to assess disease progression. 
Several studies have been conducted to analyze the usefulness of the 
EDSS scale for quantifying disability in multiple sclerosis and recording 
changes in disability over time (Meyer-Moock et al., 2014). However, 
some symptoms are also proposed for tracking via PRO measurements 
(PROM). 

Different PROMs validated in the Spanish population were identified 
and proposed during the project’s development (see Supplementary 
Material). The participating experts selected the most suitable and 
feasible ones to be used systematically in Spanish clinical practice. Thus, 
in line with the National MS Society (Kalb et al., 2018), early baseline 

Table 1 
Standard set of patient-centered outcomes in RRMS. Case-mix variables.  

Patient 
profile 

Variable Supporting 
information 

Measurement instrument Timing Data 
sources 

Sociodemographic factors 
All 

patients 
Age  Date of birth Baseline (at diagnosis) Clinical 

report Sex Biological gender F: female; M: male 
Race  (1) White; (2) Black; (3) Asian; (4) Latin American; (5) Multiracial; (6) 

Other (specify) 
Employment status  (1) Worker: Type of work (specify) and type of working day (full/part- 

time); (2) Student (type of studies); (3) Unemployed; (4) Household 
work; (5) Retired (working age: Yes/No); (6) Other situations (specify) 

Patient- 
reported 

Baseline clinical factors 
All 

patients 
Diagnosis date  dd/mm/yyyy Baseline (at diagnosis/ 

before treatment 
begins) 

Clinical 
report Serological status  - Hepatitis A, B and C 

- Varicella-zoster 
- Measles 
- Syphilis (VDRL) 
- HIV 
- Other (specify if applicable) 

Initial symptoms Including the 
topography of the 
event 

List of symptoms 

Date of the first 
episode  

dd/mm/yyyy 

Num of episodes 
before diagnosis  

N.A. 

Height Measurement BMI 
calculation (kg/m2) 

cm 

BMI: body mass index; HIV: human immunodeficiency virus; N.A.; non applicable; VDRL: Venereal Disease Research Laboratory. 
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Table 2 
Standard set of patient-centered outcomes in RRMS. Outcome variables.  

Patient profile Measure Supporting information Measurement 
instrument 

Timing Data sources 

Clinical variables 
All patients Weight Weight control for BMI 

calculation (kg/m2) 
kg Baseline and follow-up visits: every 6 

months 
Clinical report 

Smoking habit Tobacco cessation 
monitoring 

(1) Non-smoker; (2) 
Ex-smoker (≥ 1 
year), (3) Active 
smoker 

Patient-reported 

Comorbidities  List of 
comorbidities 

Clinical report 

Disability  EDSS 
Mobility1 Ability to walk Any of the following 

tests: 
- T25FW 
- Timed 10 m walk 
test 
- 6′ test 
- Step counters 
- Tinetti scale 

Baseline and follow-up visits: every 12 
months 

Manual dexterity 9HPT 
Equilibrium and 
coordination 

Tinetti Scale (or 
another validated 
scale) 

Patients who develop SPMS SPMS The set of variables for 
RRMS would not apply to 
those patients who develop 
SPMS 

(1) Yes: 
approximate start 
date (year, 
retrospective); (2) 
No 

N.A. 

Patients who suffer a relapse Relapse date  dd/mm/yyyy N.A. 
Severity of relapse  - EDSS Scale 

- Steroid treatment: 
(1) Yes; (2) No 

Symptoms of relapse Symptomatology 
associated with relapses, 
including topography 

List of symptoms 

Recovery from relapse  - EDSS Scale 
- Response to 
steroid treatment: 
(1)Yes; (2) No 

3 months after relapse 

All patients MRI date  dd/mm/yyyy N.A. Clinical report 
Number of T2 lesions Number of T2 lesions at 

diagnosis 
Cerebral: 
- if ≤20 lesions, 
indicate the exact 
number. 
- if >20 lesions 
make an estimate 
(20–50; 
50–100;>100 or 
uncountable 
(confluent) 
Spinal cord: (1) Yes: 
- if ≤ 10 lesions, 
indicate the exact 
number 
- if > 10 lesions 

Baseline (maximum 3 months before 
starting or modifying a treatment). 

(continued on next page) 
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Table 2 (continued ) 

Patient profile Measure Supporting information Measurement 
instrument 

Timing Data sources 

indicate: more than 
10 lesions or diffuse 
pattern; 
(2) No 

Number of new/enlarging 
T2 lesions at follow-up 

Brain: exact 
number. 
Spinal cord (if 
performed): exact 
number 

At 3–6 months after starting treatment) 
and follow-up visits: every 12 months (it 
may be spaced 2–3 years in clinically 
stable patients on drug treatment with 
no safety concerns). 

Topography of T2 lesions Topography of T2 lesions at 
diagnosis 

- Periventricular: 
(1)Yes; (2) No 
- Leukocortical: (1) 
Yes; (2) No 
- Subcortical: (1) 
Yes; (2) No 
- Brainstem: (1)Yes; 
(2) No 
- Cerebellum: (1) 
Yes; (2) No 
- Spinal Cord: (1) 
Yes; (2) No (if spinal 
cord MRI is 
performed) 

Baseline (maximum 3 months before 
starting or modifying a treatment). 

Topography of new/ 
enlarged T2 lesions at 
follow-up 

- Brain 
hemispheres: (1) 
Yes; (2) No 
- Brainstem: (1)Yes; 
(2) No 
- Cerebellum: (1) 
Yes; (2) No 
- Spinal Cord: (1) 
Yes; (2) No (if spinal 
cord MRI is 
performed) 

At 3–6 months after starting treatment) 
and follow-up visits: every 12 months (it 
may be spaced 2–3 years in clinically 
stable patients on drug treatment with 
no safety concerns). 

Patients requiring the use of gadolinium Number of contrast-enhancing lesions  Brain 
- if ≤10 lesions, 
indicate the exact 
number 
- if >10 lesions, 
indicate >10 lesions 
Spinal cord: (1) Yes: 
- if ≤10 lesions, 
indicate the exact 
number 
- if >10 injuries, 
indicate >10 
injuries; 
(2) No 

Baseline (maximum 3 months before 
starting or modifying a treatment), at 
3–6 months after starting treatment) 
and follow-up visits: every 12 months (it 
may be spaced 2–3 years in clinically 
stable patients on drug treatment with 
no safety concerns). 

Topography of contrast-enhancing lesions At diagnosis - Leukocortical: (1) 
Yes; (2) No 
- Periventricular: 
(1)Yes; (2) No 
- Subcortical: (1) 
Yes; (2) No 
- Brainstem: (1)Yes; 

Baseline (maximum 3 months before 
starting or modifying a treatment). 

(continued on next page) 
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Table 2 (continued ) 

Patient profile Measure Supporting information Measurement 
instrument 

Timing Data sources 

(2) No 
- Cerebellum: (1) 
Yes; (2) No 
- Spinal Cord: (1) 
Yes; (2) No (if spinal 
cord MRI is 
performed) 

Follow-up - Brain 
hemispheres: (1) 
Yes; (2) No 
- Brainstem: (1)Yes; 
(2) No 
- Cerebellum: (1) 
Yes; (2) No 
- Spinal Cord: (1) 
Yes; (2) No (if spinal 
cord MRI is 
performed) 

At 3–6 months after starting treatment) 
and follow-up visits: every 12 months (it 
may be spaced 2–3 years in clinically 
stable patients on drug treatment with 
no safety concerns). 

All patients Degree of brain atrophy  GCA-scale for global 
cortical atrophy on 
MRI 

Baseline and follow-up visits: every 5 
years 

Cognitive status  - EDSS Scale 
- SDMT 
- MusiQoL: 
items 13, 14 

Baseline and follow-up visits: 
- EDSS: every 6 months 
- SDMT: every 12 months (or earlier if 
clinically indicated) 
- MusiQoL: every 12 months 

Clinical report / Patient-reported 

Visual symptoms If there is a suspicion of 
impairment, more specific 
tests will be carried out 
and/or the patient will be 
referred to a health 
professional specialised in 
the symptoms reported by 
the patient 

- EDSS 
- MusiQoL: ítem 15 

Baseline and at follow-up visits: 
- EDSS: every 6 months 
- MusiQoL: every 12 months 

Spasticity EDSS Baseline and follow-up visits: every 6 
months 

Clinical report 
Bowel/bladder dysfunction EDSS 
Fatigue - EDSS Scale 

- MFIS Scale 
- MusiQoL: 
items 7, 8 

Baseline and at follow-up visits: 
- EDSS: every 6 months 
- MFIS and MusiQoL: every 12 months 

Clinical report / Patient-reported 

Sexual dysfunction - Anamnesis: (1) 
Yes; (2) No. 
- MusiQoL: item 24 

At follow-up visits: every 12 months (or 
sooner if clinically indicated) 

Physician-reported / Patient-reported 

Emotional disturbances - Anamnesis: (1) 
Yes; (2) No. 
- MusiQoL 
(items 9–12) 

Baseline and at follow-up visits: 
- Every 6 months 
- MusiQoL: every 12 months 

Physician-reported / Patient-reported 

Sleep disorders Anamnesis: (1) Yes; 
(2) No 

At follow-up visits: every 6 months Physician-reported 

Treatment variables 
All patients DMTs  Drug: Start date and 

end date 
N.A. Clinical report 

Patients with symptomatology Symptomatic treatment  
Patients with comorbidities Comorbidity treatment Concomitant treatment 
All patients Adherence The assessment of adherence 

will be conditioned by the type 
of drug 

- Anamnesis: (1) 
Yes; (2) No 
- Dispensing record 
at Hospital 
Pharmacy 

At follow-up visits: 
every 6 months after 
the start of treatment 

Clinical report / Physician-reported 

Adverse events  CTCAE Clinical report 
Severe adverse events 

(continued on next page) 
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Table 2 (continued ) 

Patient profile Measure Supporting information Measurement 
instrument 

Timing Data sources 

Patients who have discontinued treatment Reasons fir discontinuation  - Intolerance 
- Lack of 
effectiveness 
- Progression 
- Patient decision 
- Pregnancy/ 
lactation 
- Safety (AEs) 
- Other (specify) 

N.A. 

All patients Rehabilitation  (1) Yes: discipline 
and number of 
sessions; (2) No 

At follow-up visits: 
every 6 months after 
the rehabilitation 
recommendation has 
been made 

Patient-reported  

Physical activity Exercising as part of healthy 
lifestyle habits 

(1) Yes: type of 
exercise and 
frequency; (2) No 

Baseline and follow- 
up: every 6 months (if 
there have been 
changes)  

Variables related to the impact of the disease on the patient’s life 
All patients HRQoL Impact of the disease on patient 

quality of life and overall health 
- MusiQoL: overall 
score 
- EQ-5D-VAS 

Baseline (3 months 
after diagnosis) and at 
follow-up visits: every 
12 months 

Patient-reported 

Gestational desire  Anamnesis: (1) Yes; 
(2) No 

Work status If changes occur during 
monitoring, specify 

- Change in work 
activity: (1) Yes; (2) 
No 
- MusiQoL: item 6 

At follow-up visits: 
every 12 months 

AE: adverse event; BMI: body mass index; CTCAE: Common Terminology Criteria for Adverse Events; DMTs: disease-modifying therapies; EDSS: Expanded Disability Status Scale; EQ-5D-VAS: Visual analogical scale of 
EuroQol-5D; GCA: Global Cortical Atrophy; 9HPT: Nine-Hole Peg Test; MFIS, Modified Fatigue Impact Scale; MRI: magnetic resonance image; MusiQol: Multiple Sclerosis International Quality of Life; N.A.; non applicable; 
RRMS: relapsed-remitting multiple sclerosis; SDMT: Symbol Digit Modality Test; SPMS: secondary progressive multiple sclerosis; T25FW: Timed 25-Foot Walk test. 

1 The selection of specific tests to assess mobility will depend on the degree of disability of the patients at the time of the assessment. 
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screening with SDMT and annual re-assessment are proposed to screen 
cognitive problems. Likewise, the MFIS test is suggested to evaluate 
fatigue. Severe fatigue frequently occurs in MS patients, and an early 
diagnosis is mandatory since that can be as disabling as objective 
neurological deficits (Tur, 2016). Since MFIS is more oriented to tackle 
specific fatigue domains than other instruments, it may help monitor 
therapeutic interventions (Fisk et al., 1994). Finally, five symptoms can 
also be assessed through related items included in the specific 
MS-HRQoL questionnaire, MusiQoL (Simeoni et al., 2008). In addi-
tionally to the parts that evaluate the relationship with friends, rela-
tionship with family, coping, rejection and relationship with the health 
care system, MusiQoL allow to assess of the following domains: daily 
activities (where fatigue is considered), symptoms (including cognitive 
status and vision problems), psychological well-being, and sentimental 
and sexual life (Fernández et al., 2011). Affect in separate items or do-
mains can serve as a warning system to address specific symptoms more 
specifically. 

Variables related to pharmacological treatment will provide infor-
mation on adherence and persistence to medication and the presence of 
adverse events. In MS, non-adherence/non-persistence is associated 
with suboptimal response to treatment, including disease relapses and 
the need for more expensive healthcare (Lizán et al., 2014; Mardan 
et al., 2021). Consequently, proper monitoring can contribute to better 
clinical outcomes. In the same way, the standard set also includes var-
iables related to non-pharmacological treatment. Indeed, rehabilitation, 
which integrates psychotherapy and symptomatic therapy, is regarded 
as the best non-pharmacological treatment for MS (Kubsik-Gidlewska 
et al., 2017). In addition, many studies indicate that exercise is safe and 
effective in improving symptoms (Motl, 2020). Also, exercise training 
may be necessary to slow the progression of the disease. Therefore, 
specialists treating the disease are encouraged to prescribe, promote and 
monitor exercise at the diagnosis and all stages of the disease trajectory 
(Learmonth and Motl, 2021). 

Regarding the impact of the disease on the patients’ lives, although 
other valid instruments were contemplated during the project phases 
(see Supplementary Material), MusiQoL is the instrument of choice for 
assessing HRQoL. It is recommended that this variable be baseline 
assessed three months after diagnosis to allow for a margin of accep-
tance after the initial shock in which patients may experience various 
emotions such as fear, loss of control and hopelessness (Carey et al., 
2022). Although clinical assessment of patients with MS tends to focus 
on physical disability, the importance of monitoring HRQoL is increas-
ingly recognised (Solari, 2005). Thus, HRQoL instruments can provide 
additional information on disease impact that would not be evaluated 
using observer-based measures focusing on physical disability (Nortvedt 
and Riise, 2003). In addition to HRQoL, gestational desire and possible 
changes in work activity are also considered. Although the collection of 
HRQoL and other PROs is scarce in clinical practice, including these 
variables in the standard set was considered key to establishing the 
impact of disease from the patient’s perspective (Nowinski et al., 2017). 
Therefore, implementing PROs in clinical practice will allow clinicians 
to focus on the aspects of the disease that most matter to the patient, 
encouraging better patient engagement in disease management. 

As with the essential variables for disease follow-up, the experts 
agreed on those case-mix necessary to characterize the patient. 
Including standardized case-mix variables is beneficial for bench-
marking and comparing results based on patient profiles (International 
Consortium for Health Outcomes Measurement (ICHOM), 2021). In 
addition, their use allows the classification of individuals into sub-
populations that differ in prognosis and response to a specific treatment, 
which can help clinicians to individualize the follow-up and therapeutic 
approaches. Furthermore, both clinical and demographic characteristics 
can influence ensuing cognitive difficulties (Jacobsen et al., 2021). 

This project has some inherent limitations to its design. First, the 
systematic literature review only covered the last three years. However, 
it aimed to identify the variables used at that time and the results 

obtained were considered sufficient to serve as a starting point for the 
subsequent phases of the project. Secondly, this standard set reflects the 
opinion of a group of 38 experts on RRMS management and seven pa-
tient representatives. Although no significant differences are expected, a 
different group of experts and patients could have agreed on various 
other recommendations. Thirdly, some health outcomes proposed dur-
ing the project were finally excluded from achieving a minimum stan-
dard set. In this regard, it is necessary to bear in mind that additional 
information can be registered in the clinical report according to the 
patient’s characteristics or follow-up needs. Finally, some relevant 
variables, such as biomarkers or novel endpoints, may not have been 
considered when elaborating on the standard set. To minimize this 
limitation, and due to the continuing advances in disease knowledge and 
treatment, we recommend periodically updating the list of biomarkers 
for evaluation during patient follow-up. We also suggest that the present 
standard set be regularly updated. 

This standard set for RRMS marks a starting point to move toward 
patient-centred care. However, several barriers must be overcome on the 
road to its successful implementation. Health professional-related bar-
riers include lack of consultation time, lack of support staff, the need for 
specific MS units in most hospitals, lack of habit of using questionnaires 
for PRO collection and lack of space for PROMs administration. Newer 
platforms for data collection, based on information and communication 
technologies, may reduce the burden on patient and clinician and data 
processing time, thus facilitating the use of PROs in clinical practice. 
Other limitations analyzed by the SC were those related to the Spanish 
healthcare system. The experts noted the heterogeneity among the 
healthcare regions regarding the lack of equity in access to specialized 
services and treatments. That could lead to difficulties in implementing 
a standardized system for collecting variables in hospitals with fewer 
healthcare resources. At the same time, however, these systems can 
detect differences and possible areas for improvement in hospitals or 
health systems. 

This project, whose results are presented here, has provided an op-
portunity to pool different stakeholders’ perspectives (including pa-
tients) involved in disease management. Therefore, the herein standard 
set may pave the way to promoting patient-centred quality care and 
standardizing the collection of variables in RRMS. In turn, the infor-
mation provided through the systematic compilation of these health 
outcomes may allow clinicians and health policymakers to define stra-
tegies to achieve high-quality, value-based care. 
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M. Llaneza González et al.                                                                                                                                                                                                                   

https://doi.org/10.12688/f1000research.6378.1
https://doi.org/10.1177/1352458520970841
https://doi.org/10.1016/s1474-4422(21)00095-8

	Defining a standard set of health outcomes for patients with relapsing-remitting multiple sclerosis
	1 Introduction
	2 Material and methods
	2.1 Literature review
	2.2 Focus group
	2.3 First scientific committee meeting
	2.4 Nominal group meetings
	2.5 Final scientific committee meeting

	3 Results
	3.1 Literature review
	3.2 Focus group
	3.3 First scientific committee meeting
	3.4 Nominal group meetings
	3.5 Final scientific committee meeting
	3.5.1 Case-mix
	3.5.2 Outcome variables
	3.5.2.1 Clinical follow-up variables
	3.5.2.2 Treatment-related variables
	3.5.2.3 Impact of the disease on patients’ life variables



	4 Discussion
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	Role of funding source
	Supplementary materials
	References


