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1.  General comments

	Stakeholder number

(To be completed by the Agency)
	General comment (if any)
	Outcome (if applicable)

(To be completed by the Agency)

	 
	EFPIA welcome the publication of this draft qualification opinion by the EMA and acknowledge the significant work already undertaken by both the MS Outcome Assessment Consortium (MSOAC) and the Agency to get to this stage. 

In addition to the detailed comments provided in section 2 below, we have the following major comments:

· General comments on the approach and need for alternative scales to EDSS:

We are disappointed that the draft QO does not provide clear guidance for sponsors to follow in drug development programs regarding what endpoints can be used. It is unclear how EDSS, functional scales (which need to be more clearly defined by the EMA) and MSOAC Performance measures can be used together or separately to advance drug development in MS, particularly in progressive forms of the disease.
EFPIA believe that the Expanded Disability Status Scale (EDSS) will continue to be used as a key endpoint in clinical trials (CTs) despite its well-known limitations as reflected in the EMA/CHMP MS guideline (EMA/CHMP/771815/2011, Rev. 2) which also recognises the need to develop alternative sensitive scales of MS related disability to address the remaining unmet needs in MS trials. We believe that the selection of the four different performance outcome measures (T25FW, 9HPT, SDMT and LCLA) for qualification is appropriate to assess the major aspects of disability progression experienced by persons with MS, but not captured well by EDSS. As supported by the significant body of evidence and the appropriate qualification approach, we strongly support the use of these outcome measures in clinical trials (CTs). We would thus welcome a clearer conclusion, with stronger regulatory endorsement on their use in future MS CTs, in the Final Qualification Opinion. We would also appreciate to see a consistent view on these performance outcome measures across regulatory jurisdictions.  

· Concept of interest 

The draft Qualification Opinion highlights that the selected performance outcome measures (PerO’s) do not cover fatigue, pain, sexual dysfunction and sensory outcomes, which were highlighted in the patient study as being important elements. However, we agree with the proposal of MSOAC to use patient reported outcome measures (PROMs) to assess these areas and that the concept of interest i.e. ‘disability in multiple sclerosis’ is well covered by the four PerfO’s. 

We believe that PROMs could be included as secondary outcome measures alongside the PerfO’s, in order to provide information on the patient experience for dimensions related to disability that cannot be measured using quantitative performance tests. We do not believe that PROMs should be combined with PerfO’s as a primary outcome measure, since there is no validated method to combine performance test scores with PROs, e.g. there is no validated approach to weighting patient reports compared with neurologist derived severity scores. Therefore, although it is clear that patient reports on fatigue, pain, sexual dysfunction, and sensory outcomes are important, we would support a proposal to use validated self-report instruments alongside the primary disability outcome, comprised of the PerfO’s.
· Correlation with EDSS

The draft Qualification Opinion repeatedly seeks to comment on the lack of correlation between the PerfO’s and EDSS. Although we might expect convergent validity, we would not expect correlation of all the endpoints with EDSS since EDSS does not measure these concepts. There are many well-described challenges with the use of EDSS, particularly its insensitivity to cognitive, visual, or upper extremity dysfunction, and low sensitivity above EDSS 4.0 – factors which could contribute to a lack of strong correlation with other scales.  

For the SDMT and LCLA it is acknowledged within the Qualification Opinion that they measure different parameters than EDSS and therefore a lack of correlation is expected between these PerfO’s and EDSS. 

Furthermore, reference is made in the draft Qualification Opinion to a publication by Bosma et al (2012), which looked at the relationships between 1-2 year changes in T25FW and EDSS and the long-term outcome (≥ 5 years) in patient PROs of progressive MS patients. Whilst the study demonstrated that changes in T25FW and EDSS were predictors of longer-term PRO disease impact, it showed that early change in T25FW rather than EDSS was significantly associated with the longer-term impact of MS. In our view, this reference supports data submitted by MSOAC rather than undermining the reliability of the aggregated clinical trial data analysis, as stated in lines 222-223.
· Test battery approach and global disability score

The test battery approach is fully consistent with a global disability measure, since each individual test component (e.g. cognition, vision) provides a quantitative assessment of an important dimension of MS disability. Furthermore, the test battery recommendation reflects that MS affects different persons differently (e.g. one patient may have more cognitive impairment than motor impairment, while a different patient may experience the reverse). The test battery approach provides flexibility in CTs to incorporate some, or all, of the performance outcome measures as may be appropriate for a given CT design and MS patient population depending on the purpose of the intervention, i.e. to support a symptomatic or a disease modifying claim. 

However, the question can be raised as to whether EMA would have been more supportive of a global disability score as a weighted sum of the 4 components? We believe that the recommended test battery approach is not drifting from the concept of interest; it is simply the MSOAC’s recommended approach to use the test battery. Combining the test results into a single number would introduce many complexities and would reduce simple interpretation of the result of intervention. 
· Inclusion of functional scales in the primary endpoint & consistency with the EMA MS guideline

Based on the work done, the draft qualification opinion states that the relationship between changes in test performance for both the T25FW and 9HPT and activities of daily living (ADL) are considered established (lines 229 and 262-263), or reasonably established (line 332) based on the data submitted. Given this, it is not clear why the overall conclusion states the use of these individual PerfO’s as a primary endpoint to measure disability progression would also need the inclusion of additional functional scales. 
Furthermore, the current MS guidance in the EU also states that if new scales are accepted then it is advised to still use the EDSS as an additional secondary endpoint in order to facilitate cross comparisons with other studies. This approach seems reasonable but does not seem to be aligned with the conclusions of the draft Qualification Opinion, which seems to require not only inclusion of EDSS, but a treatment effect demonstrated by EDSS. We believe this opinion is overly restrictive and will slow progress in introducing better approaches to measure disability in MS CTs. It would be helpful if this point could be revisited and further clarified in the final Opinion.

We hope EMA will reconsider its draft QO by acknowledging the substantial evidence for clinical meaningfulness of the MSOAC Performance measures, and by revising EMA guidance on the requirement to base MS studies on EDSS.  We also encourage the EMA to clarify how the EDSS, performance measures, and PROs can be used in clinical trials in a scientifically sound and statistically valid way; and the applicability of the discussed measures for assessing MS disability improvement, rather than just disability progression.

· Cognition parameter

The draft qualification opinion includes conflicting statements on the use of speed of processing as a cognition parameter. For example, in line 99-100, the following sentence states ‘Focus on speed of processing as cognition parameter needs to be more extensively justified’ whereas line 343-345 states that ‘Speed of information processing is important for cognitive function but whether it covers cognitive function in multiple sclerosis is not made clear’. Despite these conflicting comments, EFPIA strongly endorses the clinical meaningfulness of the SDMT as a tool to measure cognition in MS patients. This is further supported by recent publications (Sumowski et al. Neurology 2018;90:278-288; Benedict et al. Mult Scl J 2017;23(5):721-733) which summarize the field and recommend SDMT as a valid measure of cognitive impairment. These publications make the point that processing speed is a fundamental cognitive process, and deficits in processing speed underlie other cognitive functions such as memory and executive functioning. Furthermore, within group studies have shown that slower performance on the SDMT is correlated with activities of daily living such as shopping and cooking, and employment status (Benedict et al. 2017). We would appreciate to see a stronger endorsement on the use of SDMT in the final Qualification Opinion to support the broader use of this well validated measure.  


	

	
	
	


2.  Specific comments on text

	Line number(s) of the relevant text

(e.g. Lines 20-23)
	Stakeholder number

(To be completed by the Agency)
	Comment and rationale; proposed changes

(If changes to the wording are suggested, they should be highlighted using 'track changes')
	Outcome

(To be completed by the Agency)

	16-17
	 
	Comment: 

We assume the four tests proposed are applied in the original versions (i.e. paper, watch, Pegboard etc.). As electronic versions and apps are under development including the 4 tests, it would be helpful to clarify which versions are to be used.

	

	36-41
	
	Comment:
The SDMT is the most accepted test to assess cognition in MS, having shown the ability to evaluate treatment effect and sensitivity to change in several MS clinical trials (see references below):
· Benedict, R. H., et al. Improved cognitive outcomes in patients with relapsing-remitting multiple sclerosis treated with daclizumab beta: Results from the DECIDE study. Multiple sclerosis (Houndmills, Basingstoke, England) 2018;24(6):795-804.
· Benedict, R.H., et al. Impact of ocrelizumab on cognition in patients at increased risk of developing progressive disease. Presented at: 32nd Annual Meeting of the Consortium of Multiple Sclerosis Centers. May 30-June 2, 2018; Nashville, Tennessee. Abstract DX67.

· Benedict et al. Impact of Siponimod on Cognition in Patients with Secondary Progressive Multiple Sclerosis: Results from Phase III EXPAND Study. Abstract no. 004. Oral presentation at the 70th Annual Meeting of the American Academy of Neurology, Los Angeles, CA, April 21-27, 2018.
However, discrepancies between objective cognitive assessments and subjective PROs (such as the ADLs presented in the VOP study) is not surprising since loss of cognitive insight may have had an impact on these results. Depression, and to a greater extent fatigue have a significant impact on the subjective evaluation of cognition (DeLuca, G. C., et al. Cognitive Impairment in Multiple Sclerosis: Clinical, Radiologic and Pathologic Insights. Brain Pathology 2015;25(1):79-98.). Since these concepts were not assessed by the MSOAC group, this could have confounded responses provided in the VOP study, leading to a weaker correlation. Such loss of insight supports the need for more objective cognition assessments, such as the SDMT.
Proposed change (if any): 
The intent is for this COA instrument to serve as a primary, co-primary, or secondary endpoint to assess efficacy in clinical trials at various stages of drug development, including proof of concept, dose-ranging, confirmatory and registration trials. The four performance measures are considered as a battery of tests, some or all of which could be used as a dysconjugate composite endpoint by sponsors in a clinical trial. For example, the T25W measure would not be used in PPMS and SPMS trials in which participants are non-ambulatory.
In the future, the outcome measures proposed by the MSOAC could be used as standalone assessments of disability for the 9HPT and T25FW.

The following context of use is supported: 

9HPT can be used as a primary endpoint in patients with an EDSS below 8, in order to characterize disability progression as measured by 9HPT. A >=20% increase in 9HPT is considered clinically meaningful [Feys, P., et al. The Nine-Hole Peg Test as a manual dexterity performance measure for multiple sclerosis. Multiple sclerosis (Houndmills, Basingstoke, England). 2017;23(5):711-720]. An associated label claim could be “treatment X suppressed/ delayed disability progression as measured by 9HPT”. 

T25FW can be used as a primary endpoint in patients with an EDSS below 6,5; in order to characterize disability progression as measured by T25FW. A >= 20% increase in T25FW is considered clinically meaningful (Cohen, J. A., et al. The Clinical Meaning of Walking Speed as Measured by the Timed 25-Foot Walk in Patients with Multiple Sclerosis Walking Speed in Patients With Multiple Sclerosis Walking Speed in Patients With Multiple Sclerosis. JAMA Neurology 2014;71(11):1386-1393.). An associated label claim could be “treatment X suppressed/delayed disability progression as measured by T25FW”. 

	

	41-43
	
	‘For example, the T25W measure would not be used in PPMS and SPMS trials in which participants are non-ambulatory.  If used in registration trials, the ultimate language included in product labeling will reflect which measures were used in the trials and would describe the effect of treatment on each measure.’  
Comment: 
We suggest that this language be reflected in the conclusion to make it clear to Sponsors how this could be used to support a label claim. 

	

	49-56
	 
	‘Consequently, the qualification of an instrument that includes SDMT would fill an unmet need; since determinantal effects on cognition accounts for much of the socioeconomic impact of MS and this dimension of MS is extremely important to PwMS. Importantly, worsening cognitive function, as measured by SDMT, occurs independently from worsening physical function, as captured by the EDSS or performance measures such as the T25FW, 9HPT and LCLA. Therefore, an instrument that measures a critical aspect of cognition with SDMT, in combination with important physical measures of ambulation, dexterity and vision, fills a measurement gap and provides a much more complete assessment of MS-related disability.’
Comment:
This should be acknowledged when evaluating SDMT. Link to function for cognitive measures is very difficult to make and alternative methods to address the impact on patient’s life, such as rate of unemployment should be accepted concepts to demonstrate the impact of cognitive deficits.

	

	Figure 3: Framework for developing a COA Performance Measure for MS clinical trials
	 
	Comment:
The table provides a useful framework for developing performance outcome assessments. Although the ADLs in step 3 are ADL examples, it is not clear if these examples were selected using quotes from qualitative research carried out with patients. Furthermore, it is not clear if step 5 (subcomponents of bodily functions) are variables voiced as important to patients. For example, why speed was selected as an endpoint to measure walking ability, when in fact distance may be voiced as a more important variable. Such endpoints should be justified using evidence from qualitative research and a developed conceptual framework. The lack of conceptual framework could also provide a reason why correlations are not as strong for the SDMT and LCLA as endpoints used in these tests may not capture variables considered important to patients, whilst responses in the voice of the patient study used ADLs evidenced as important to patients.
Proposed change (if any):

Clarification would be appreciated.


	

	91
	 
	Comment: 
Typographical change

Proposed change (if any): The attractiveness of the performance tests chosen i.e. T25FW, HPT, LCLA and SDMT lies in there their objectivity, reproducibility…

	

	97-99
	
	Comment: 
Extensive literature documenting the importance of processing speed in several domains of cognition is available. Processing speed provides the underpinning for the successful use of other cognitive functions such as learning, organizing, judgement, word finding, etc. Deficits in cognitive processing speed can have a devastating effect on employability since many jobs, particularly white collar, depend on the speed of information processing for acceptable job performance. Slowed information processing can spell the difference between working and being unemployed. Slowed cognitive processing speed can interfere significantly with socialization. It can lead to difficulty participating in conversations, especially if more than two people are involved. This can lead to social isolation and difficulty in a wide variety of daily activities.
We know in neuroscience that patients with cognitive impairment may not perceive it themselves, and as such it may not then be seen in PROs. We also know that even in RIS and CIS, there is reduction in thalamus volume, which correlates with SDMT worsening and correlated with unemployment. 
(See references below):
· For RIS: Azevedo, C. J., et al. Early CNS neurodegeneration in radiologically isolated syndrome." Neurology(R) neuroimmunology & neuroinflammation. 2015;2(3):e102-e102.
· For CIS: Henry, R., et al. Connecting white matter injury and thalamic atrophy in clinically isolated syndromes." Journal of the neurological sciences. 2009;282:61-66.

· For Thalamus and SDMT: Bisecco, A., et al. Attention and processing speed performance in multiple sclerosis is mostly related to thalamic volume. Brain Imaging and Behavior. 2018;12(1):20-28.

Other objective data described above that shows that change in disease status can be objectively measured and do having impact on patient's lives, beyond PROs, needs to be considered in order to have measures that capture concepts like cognition that are meaningful to patients.
Numerous tests are available to assess cognitive functions. SDMT is a valid measure of information processing speed (IPS), is correlated with activities of daily living (ADLs) in MS patients such as employment and driving (see references below) and has been shown to be particularly sensitive to slowed processing of information that is commonly seen in MS
(see references below):
· For Fatigue and Employment: Goverover, Y., et al. Factors That Moderate Activity Limitation and Participation Restriction in People with Multiple Sclerosis. American Journal of Occupational Therapy; 2015;69(2):6902260020p6902260021-6902260020p6902260029.
· For Driving: Schultheis, M. T., et al. Examining the Relationship Between Cognition and Driving Performance in Multiple Sclerosis. Archives of Physical Medicine and Rehabilitation. 2010;91(3):465-473.
· Benedict, R. H., et al. Validity of the Symbol Digit Modalities Test as a cognition performance outcome measure for multiple sclerosis. Multiple sclerosis (Houndmills, Basingstoke, England). 2017;23(5):721-733.
Moreover, congruent conclusions have been observed when considering employment (see previous reference) and driving (see previous reference). According to experts, SDMT is the best psychometric measure available for assessing IPS in MS patients (Benedict et al. 2017). SDMT and IPS are not obviously represented within the EDSS and Functional System Scores (FSS) – Cerebral FSS lack the level of precision in the definition of cognitive alterations, as well as the sensitivity to change.
Proposed change (if any): 
Further, the domain of cognition was broader and did not only include pace of thought (SDMT) but also memory (California verbal learning test[CVRT]; Benton visual retention test [BVRT]; 7/24 Spatial Recall Test [SRT]) and attention. The focus on speed of processing as cognition parameter needs to be 100 more extensively justified.
The MSOAC used information processing speed to assess cognition because processing speed is a basic, elemental cognitive function, required by, and therefore influencing downstream processes such as learning, memory, word-retrieval and executive function.


	

	99-100

343-345


	
	Comment: 
The draft qualification opinion includes conflicting statements on the assessment of speed of processing as a cognition parameter. For example, in line 99-100, the following sentence states ‘Focus on speed of processing as cognition parameter needs to be more extensively justified’ whereas line 343-345 states that ‘Speed of information processing is important for cognitive function but whether it covers cognitive function in multiple sclerosis is not made clear’. This would need clarification. 
Moreover, the reviewers seem to have ignored the extensive literature documenting the importance of processing speed in several domains of cognition. Processing speed provides the underpinning for the successful use of other cognitive functions such as learning, organizing, judgement, word finding, etc. Deficits in cognitive processing speed can have a devastating effect on employability since many jobs depend on speed of information processing for acceptable performance. Slowed information processing can spell the difference between working and being unemployed. Slowed cognitive processing speed can interfere significantly with socialization.  It can lead to difficulty participating in conversations, especially if more than two people are involved.  This can lead to social isolation and difficulty in a wide variety of daily activities.

As a consequence, a revised wording is proposed below.
Proposed change (if any): 
The focus on speed of processing as cognition parameter needs to be more extensively justified. MSOAC used information processing speed to assess cognition because processing speed is a basic, elemental cognitive function, required by, and therefore influencing downstream processes such as learning, memory, word-retrieval and executive function.


	

	101-108


	
	‘However, disability refers to the inability to execute activities, less involvement in life situation and ability in performing social roles. The T25FW, 9HPT, LCLA and SDMT are sole performance tests. How changes in test performance translate to an effect on daily functioning and/or disability remains unclear. In other words, whether the connections between the yellow boxes drawn in the figure above are substantiated by data is not clear from the above. Change in speed (T25FW, 9HPT) or scores (LCLA, SDMT) of the performance tests cannot be accepted to reflect disability at face value. Hence, whether these tests reflect the concept of interest can only be determined when the connections mentioned are further substantiated.’

Comment: 
The reviewers have ignored extensive evidence presented documenting the clinical meaningfulness of T25W, 9HPT, LCLA, and SDMT as related to ‘inability to execute activities, less involvement in life situation and ability in performing social roles.’ This information was provided in 3 forms: 1) Analysis of a large amount of pooled clinical trial data provided by MS drug developers; 2) An extensive formal literature review; and 3) The voice of patient study, incorporating input from persons with MS. The evidence cited clearly documents the relationship between these performance measures and clinically meaningful disability.
We do not agree that the link between function and disability has not been made, especially regarding 9HPT and T25FW. The evidence provided by the MSOAC is considered adequate, as evidenced by a link between those outcome measures and the ADL of patients, and concordance in agreement with EDSS. This is acknowledged by EMA for 9HPT and T25FW in line 225-225 and line 259-263.
A combination of predominantly motor and sensory symptoms causes upper limb disability, which hampers the ability to perform ADLs and social activities, resulting in a decreased quality of life (van Munster et al, Tasks of activities of daily living (ADL) are more valuable than the classical neurological examination to assess upper extremity function and mobility in multiple sclerosis, MSJ 2018). Distal upper limb dysfunction is frequently referred to as impaired manual dexterity or hand dysfunction. The 9HPT is recommended as a standard test for measuring manual dexterity in MS patients, and it can be used as reference value to investigate validity of other, newly developed upper limb outcome measures, due to its excellent psychometric properties regarding reliability, discriminant, concurrent, and ecological validity (Feys, P., et al. (2017). "The Nine-Hole Peg Test as a manual dexterity performance measure for multiple sclerosis." Multiple sclerosis (Houndmills, Basingstoke, England) 23(5): 711-720.). 
In assessment of the qualitative study the EMA seems to conclude that the patient relevance has been established but later in the document concludes that the endpoint could not be used as a primary endpoint. This is inconsistent.
As already outlined earlier in the document, a link between SDMT and ADLs is very difficult to make in the context of such qualitative studies.
It is not clear what EMA is expecting to substantiate further the link between those performance tests and ADLs.
Proposed change (if any): 
However, disability refers to the inability to execute daily activities, less involvement in life situation and ability in performing social roles. The T25FW, 9HPT, LCLA and SDMT are sole performance tests. The T25FW, 9HPT, LCLA and SDMT are sole performance tests. How changes in test performance translate to an effect on daily functioning and/or disability remains unclear. In other words, whether the connections between the yellow boxes drawn in the figure above are substantiated by data is not clear from the above. Change in speed (T25FW, 9HPT) or scores (LCLA, SDMT) of the performance tests cannot be accepted to reflect disability at face value. Hence, whether these tests reflect the concept of interest can only be determined when the connections mentioned are further substantiated.
The evidence provided by the MSOAC has adequately demonstrated that 9HPT and T25FW reflect disability at face value, as evidenced by a link between those outcome measures and the ADL of patients, and concordance in agreement with EDSS.


	 

	111-114
	 
	Comment: 
The EMA has acknowledged that it is not scientifically correct to judge the value of SDMT or LCLA based on concordance with EDSS. From a regulatory science point of view, it is also not correct to expect biomarker type correlations; by definition a tool that covers a new concept cannot be expected to correlate with a tool that adequately or not at all captures this. Direction correlation is all that can be expected in this context.
 
Proposed change (if any):
We suggest that the paragraphs on concordance with EDSS be removed from lines 280-284 and lines 307-315.

	

	115-124
	 
	Comment:
We agree that capturing fatigue, pain and other concepts best known to the patient are essential as part of a comprehensive measurement strategy in MS. However, many of these symptoms are highly variable and are strongly influenced by confounding factors, including mood. Such symptoms would be inconsistent with the current approach to confirmed disability progression as a relatively permanent and persistent clinical symptom. 
Proposed change (if any):

We propose to capture such symptoms as secondary endpoints in clinical trials, consistent with the current approach. 

	

	125-128


	
	‘Initially (2014), the MSOAC proposed a global disability score that would be built as a weighted sum of these its 4 components. The decision has been made not to pursue a global disability score is a change of concept i.e. the four measures are now considered as a battery of tests, all or some of could be used in a clinical trial as the primary endpoint. This seems to drift away from the concept of interest.’
Comment: 
The test battery approach is fully consistent with a global disability measure, since each individual test component (e.g. cognition, vision) provides a quantitative assessment of an important dimension of MS disability. Furthermore, the test battery recommendation reflects that MS affects different persons differently (e.g. one patient may have more cognitive impairment than motor impairment, while a different patient may experience the reverse).

Another advantage of the test battery approach is that the same tests can be used for trials of symptomatic therapy as for disease modifying therapy. Tests included in the primary outcome measure could be selected based on the purpose for the intervention. 
In the future we encourage an adaptive qualification approach, driven by the data. While it is acknowledged that a global disability scale would be of interest in MS, there are differences in the importance of the different domains that may lead to different definitions of a global disability score in MS patients. To address this challenge, establishing the validity of single domains is a preferred approach in the future. In the meantime, we believe the MSOAC has demonstrated the importance of the hand motor function and lower limb single domains thus far.
The recommended test battery approach is not drifting from the concept of interest; it is simply the MSOAC’s recommended approach to use the test battery. Combining the test results into a single number would introduce many complexities and would reduce simple interpretation of the result of intervention. 

Would EMA have been more supportive of a global disability score as a weighted sum of the 4 components?  
Proposed change:   
Initially (2014), the MSOAC proposed a global disability score that would be built as a weighted sum of these its 4 components. The decision has been made not to pursue a global disability score is a change of concept i.e. the four measures are now considered as a battery of tests, all or some of could be used in a clinical trial as the primary endpoint. This seems to drift away from the concept of interest

	

	147-150


	 
	Comment: 
It is not clear what the following sentence means ‘The value of the literature review is limited as the data dominantly concern cross-sectional data’. Moreover, since these performance measures have been studied for 20 years, and the literature review, and the review papers represent extensive support for the validity of these measures, we propose the following changes.
Proposed change: 
The value of the literature review is limited as the data dominantly concern cross-sectional data. The integrated analysis of aggregated clinical trial data is based on a large number of subjects (n=12776). Therefore it is not unexpected that small to modest correlations between different assessment scales used are statistical significant. Correlations between the performance measures (or between performance measures and EDSS) are weak to moderate, though statistically significant. This strongly supports use of these performance measures together in the same trial, as they are only weakly correlated. This means that the performance measures are testing largely independent aspects of MS disability, i.e. independent from one another and from the EDSS.

	  

	159-160
	 
	Comment: 
Typographical change

Proposed change (if any):
‘this is the major study where the hypnotized hypothesised linkage can be substantiated’. 


	

	203
	 
	Comment: 
Based on the definition of disability in MS, any assessment that measures the neurological or neuropsychological impairment that limits patient's important activities of daily living should be considered as measuring disability, no matter whether it is used in studies for disease modifying therapies or symptomatic treatments. In other words, the efficacy of symptomatic treatment can be evaluated with a disability measurement.

Proposed change (if any): 
However, the context of use of the T25FW was symptomatic treatment not for assessing disability.

	

	214
	 
	Comment: 

The instructions of the Timed 25-Foot Walk (T25FW) does not specify to control for the use of walking aids, in particular important to see changes from Baseline.
Proposed change (if any): 
Please clarify and consider editing.


	

	216-223
	 
	Comment: 
We do not agree that a correlation coefficient of 0.25 is considered weak in the context of a COA. The aim of a COA development is to establish its clinical relevance De Novo, and therefore high levels of correlations are not expected since this would lead to measuring a concept that is already measured by existing outcomes.
Reference is made to Bosma 2012, which looked at the relationships between 1-2 year changes on T25FW and EDSS and the long-term outcome (≥ 5 years) in PRO of progressive MS patients. Whilst the study demonstrated that changes in T25FW and EDSS were predictors of longer-term PRO disease impact, it showed that early change in T25FW rather than EDSS was significantly associated with the longer-term impact of MS. In our view, the conclusions of this paper are in line with the data submitted by MSOAC and does not appear to undermine the reliability of the aggregated clinical trial data analysis, as stated in line 222-223. Moreover, we disagree with the reviewers. The use of pooled clinical trial data, as opposed to smaller individual trials, ensures that no single small trial would provide misleading information. Also, MSOAC showed in the analyses presented that no single trial within the pooled clinical trial data set had a large effect on the observed correlations.
As a result we recommend revising Lines 216-223.
Proposed change (if any): 
Further whereas the correlation between the absolute values of the T25FW and absolute EDDS values is relatively high (0.39-0.62 Table 39 127/205 of the briefing document) the correlation between the change in T25FW and change in EDSS was only around 0.25 ((table 39 p 117/205 of the briefing document).
This is unexpected considering that in the paper Bosma et al. (2012) it was shown that early changes in EDSS and T25FW are independently good predictors of long term EDSS (3 years). This is what would be expected as the two scales focusing on ambulation. It set some doubt on the reliability of the aggregated clinical trial data analyses. It set some doubt on the reliability of the aggregated clinical trial data analyses. This demonstrates concordance in agreement between EDSS and T25FW.

	

	225-229
	 
	Comment: 
This conclusion should be reflected in the overall conclusion and we consider that T25FW can be used as a valid single measure of motor function disability in MS patients.
Proposed change (if any):
[...] Thus, the connection between T25FW test performance and functionality may be is considered reasonably established. We therefore consider the evidence provided by the MSOAC supports the use of T25FW as a primary endpoint to measure disability in MS.
	

	240-241
	
	Comment: 

The statement included in the draft Qualification Opinion is not supported by EFPIA. Within the literature review there was a systematic review of 9HPT by Feys [Feys, P., et al. The Nine-Hole Peg Test as a manual dexterity performance measure for multiple sclerosis. Multiple sclerosis (Houndmills, Basingstoke, England) 2017;23(5):711-720]. This review documented clinical meaningfulness of 15-20% change in 9HPT, using EDSS, Guys Neurological Rating Scale, MS Impact Severity Scale, and Global Disability Ratings. Indeed, a 20% change in test score is commonly used to define clinically meaningful worsening as it corresponds to pre-defined clinically meaningful changes of established clinician and patient-reported measures. A >=20% worsening threshold confirmed 3 or 6 months after the initial worsening can reliably identify subjects who are experiencing sustained progression in upper-extremity function (Cadavid, D., et al. The EDSS-Plus, an improved endpoint for disability progression in secondary progressive multiple sclerosis. Multiple Sclerosis. 2017;23(1):94-105).
Proposed change (if any): 
However, that a 15 A 20% difference in 9HPT is clinically relevant has not been convincing demonstrated as the information in the literature review is anecdotal. Quantitative data that relates a change in 9HPT test performance to a change in for instance MSIS-score are not presented.

	

	253-257
	
	Comment: 
We do not agree that a correlation coefficient of 0.2 is considered weak in the context of a COA. The aim of a COA development is to establish its clinical relevance De Novo, and therefore high levels of correlations are not expected since this would lead to measuring a concept that is already measured by existing outcomes.
 
Proposed change (if any): 
Further concordance in agreement whereas there is a rather modest correlation between the change in absolute values of the 9HPT and change in absolute EDDS values has been demonstrated (0.20  (table 40 page 128/205 of the briefing document)).0.37-0.59 table 40 page 128/205 of the briefing document), the correlation between the change in 9HPT and in change in EDSS was only around 0.20 ( (table 40 page 128/205 of the briefing document). Also the correlation between 9HPT test performance and Physical Component Summary (PCS) score of the SF-36 was low.


	

	258
	
	Comment:
Typographical error. T25FW should be replaced by 9HPT to avoid any confusion.
Proposed change (if any): 
T25FW summary 9HPT- Summary

	

	259-263
	
	Comment: 
We consider the evidence provided by the MSOAC supports the use of 9HPT as a primary endpoint to measure Hand Motor Function disability.
We suggest this conclusion be reflected in the overall conclusions. Comparison made to T25FW is not relevant as both measure different concepts and T25FW is naturally closer to EDSS as EDSS is heavily weighted on gait.
 
Proposed change (if any): 
Nevertheless, considering the literature and Voice of Patient study, for the 9HPT the connection between 9HPT test performance and functionality is established may be considered reasonably established although to a lesser extent as compared to the T25FW. Again main weight in this assessment is given by the “Voice of the Patient” study. Thus the connection between 9HPT test performance and ADL (see figure above) may be considered established.
We therefore consider the evidence provided by the MSOAC supports the use of 9HPT as a primary endpoint to measure disability in MS.

	

	280-284
	
	Comment:
Please refer to comment on lines 111-114. We believe this paragraph is not relevant since LCLA is not expected to correlate with EDSS as EDSS poorly captures cognition in MS. If reference to the correlation must be made then this should be a clear statement with sufficient context. The reference to the briefing document should be removed unless this is also being published with the final opinion.
Proposed change (if any):
In the analysis of aggregated clinical trial data there was limited concordance in agreement between Disability Worsening at Endpoint as defined by EDSS and worsening as defined by LCLA (Kappa coefficient around 0.10 table 31 page 120/205 of the briefing document). Correlation between LCLA and the physical component of the SF-36 is more than weak (table 41 page 41/205 of the briefing document).

	

	289
	
	Comment:
Typographical change 

Proposed change (if any): 
Symbol digit modalities test (SDTM) (SDMT)

	

	290
	
	Comment: 
Typographical change needed

Proposed change (if any): 
SDTM SDMT literature review
	

	294- 300

	
	Comment:
MSOAC used information processing speed to assess cognition because processing speed is a basic, elemental cognitive function, required by, and therefore influencing, downstream processes such as memory, executive functioning and language. Extensive literature documenting the importance of processing speed in several domains of cognition, and the extensive consensus in the field about the primacy of mental processing speed as the best single test to capture neuropsychological disability in MS patients has been provided.
It is acknowledged that the link of SDMT with ADLs has not been demonstrated longitudinally. However, such a link is very difficult to make for a measure of cognitive function. 
The choice of SDMT is supported as one of the best outcome measures of cognition in MS in order to evaluate treatment effect since it has shown sensitivity to change and sensitivity to treatment in several MS clinical trials (Some references below:
· Benedict, R. H., et al. Improved cognitive outcomes in patients with relapsing-remitting multiple sclerosis treated with daclizumab beta: Results from the DECIDE study. Multiple sclerosis (Houndmills, Basingstoke, England) 2018;24(6):795-804.

· Benedict, R.H., et al. Impact of ocrelizumab on cognition in patients at increased risk of developing progressive disease. Presented at: 32nd Annual Meeting of the Consortium of Multiple Sclerosis Centers. May 30-June 2, 2018; Nashville, Tennessee. Abstract DX67.
· Benedict et al. Impact of Siponimod on Cognition in Patients With Secondary Progressive Multiple Sclerosis: Results From Phase III EXPAND Study. Abstract no. 004. Oral presentation at the 70th Annual Meeting of the American Academy of Neurology, Los Angeles, CA, April 21-27, 2018). 

In addition, the Benedict paper (2017) referred to in the draft Opinion is supportive of an association between SDMT decline and employment. While further work would be needed to fully validate SDMT as a primary endpoint for MS cognition, we would like to support the use of SDMT as one component of a global assessment scale in the future, pending further validation work demonstrating impact on ADL. 
While SDMT did not demonstrate a clear link with function, the poor correlation between self-reported cognitive impairment and objective tests is a common finding across most neuropsychiatric conditions. There are a number of reasons for this (i) It is well established that perceived cognitive deficits in MS are more closely correlated with mood, fatigue and anxiety than with objective cognitive performance (some references below:

· Strober, L. B., et al. The Perceived Deficits Questionnaire: Perception, Deficit, or Distress? International journal of MS care 2016;18(4):183-190.
· Kinsinger, S. W., et al. Relationship between depression, fatigue, subjective cognitive impairment, and objective neuropsychological functioning in patients with multiple sclerosis. Neuropsychology 2010;24(5): 573-580.
· Oreja-Guevara, C., et al. Cognitive Dysfunctions and Assessments in Multiple Sclerosis. Frontiers in Neurology 2019;10:581.

These confounders make patient-reported measures of cognitive function a poor choice for establishing construct validity. Indeed, inability to reliably determine the existence of a cognitive impairment is the reason that neuropsychological tests are administered both in clinical and trial settings to diagnose and monitor cognitive conditions. With the endorsement of the CMSC, SDMT was recommended as a tool to detect and monitor cognitive decline in MS (Kalb, R., et al. Recommendations for cognitive screening and management in multiple sclerosis care. Multiple sclerosis (Houndmills, Basingstoke, England) 2018;24(13):1665-1680).  (ii) Performance on many cognitive assessments (including SDMT) is impacted by educational background and intellectual ability, thus high achieving patients may experience deteriorations in performance but still fall in the normal range (Feinstein, A., et al. Sub-threshold cognitive impairment in multiple sclerosis: the association with cognitive reserve. Journal of neurology 2013;260(9):2256-2261). Whilst comparison to baseline counteracts this effect in longitudinal trials, it may explain the lack of agreement in the voice of the patient study described in the briefing package. As such, findings from the voice of the patient study should not be seen to discredit the meaningfulness of impairments captured by the SDMT. Further assessment of sensitivity to change and meaningfulness of change could be explored longitudinally in relation to clinician and caregiver assessments of cognitive impairment to determine clinical validity. 
 
	

	299-300
	
	Comment: 

It is stated that, “Moreover, SDMT performance can be influenced e.g. by visual acuity and ocular motor functions and there are learning effects (Benedict 2017).” 

As reported in the literature, the SDMT may be influenced by some incidental learning of symbol–digit associations. Alternative versions were therefore developed and were shown to yield nearly identical results to the original form while maintaining good test-retest reliability, in healthy subjects and in MS patients (Drake et al. 2010) and are recommended to be used in the clinical trial setting. We believe that the planned use of alternate version can help control and minimize learning effects from repeated administration of the SDMT.

Proposed change: 
Moreover, SDMT performance can be influenced e.g. by visual acuity and ocular motor functions and there are learning effects (Benedict 2017). Learning effects from repeated use of the SDMT can be minimized by the utilisation of alternate versions of this instrument.

	

	301-305
	
	Comment: 

For SDMT Voice of the Patient, the draft opinion states: “Based on the Voice of Patient Study the correlation between Cognitive Functioning and SDMT score was weak to modest (see table 12, page 75/205, figure 13, page 76/205 of the briefing document). A linear relationship between SDTM and patient related level of interference in daily activities could not be established.” 

As stated in the background-briefing package that is provided on page 22 of 46 in the draft opinion, the Consortium acknowledged the apparent lack of ecological validity of the SDMT as one of its shortcomings.  

However, the Consortium further stated that the task entailed in the SDMT does not resemble anything familiar to most people, although Patients with MS will often report symptoms that are suggestive of processing speed problems, e.g., inability to do things as quickly as before, “brain-fog”, etc.

Furthermore, it was noted that despite its lack of intuitive significance, the clinical relevance and meaningfulness of the SDMT has been amply documented in the literature along with estimates of what constitutes a clinically meaningful change or difference. Scores on the SDMT are correlated with instrumental activities of daily living such as cooking, managing finances, and using the Internet. Among cognitive measures, the SDMT is the best predictor of employment status. A 3 or 4 point difference on the SDMT reliably discriminates those who stopped work from those still working. In the course of a relapse, scores on the SDMT are likely to decline by 2 or 3 points and in one study stable vs. relapsing patients with MS differed by 5 points on the SDMT. Lastly, the SDMT has been shown to be sensitive to the effects of MS disease-modifying therapies based on a 3 or 4-point difference.

In summary, the Consortium concluded that the review of the SDMT has shown that this simple, quick and inexpensive test, among the brief cognitive tests available, stands out as offering the best array of the qualities desired in a measure of cognitive function for use in MS trials. Moreover, the literature provides strong support for the clinical meaningfulness of a 3 to 5 point change or difference.    

With respect to SDMT, we concur with the Consortium’s conclusion (found on page 26 of 46 of the draft opinion). “This relative lack of alignment should not lead to the interpretation that the measure is not clinically meaningful, as the literature data demonstrate otherwise, but only that PwMS do not relate scores on two unfamiliar tests to interference with their ADLs related to those disease dimensions.  We therefore encourage its use (either singly or as part of a composite instrument) in future MS clinical trials.

	

	307- 315

	
	Comment: 
Please refer to comment on lines 111-114. We believe this paragraph is not relevant since SDMT is not expected to correlate with EDSS as EDSS poorly captures cognition in MS.
We believe the poor correlation between the SDMT and SF-36 mental component is not unexpected since the subdomains and associated items that comprise the mental domain score do not focus on cognitive ability. The subdomains that form the mental component of the SF-36 consist of vitality, social functioning, emotional and mental health. Given these consist of items referring to tiredness, social extent and mood, it is not surprising such differing concepts do not strongly correlate with a performance outcome assessing an element of cognition. The literature also lacks consistency when correlating the SDMT with the SF-36 mental component score with some studies showing a correlation, whilst others do not (Baumstarck-Barrau, K., et al. (2011). "Cognitive function and quality of life in multiple sclerosis patients: a cross-sectional study." BMC neurology 11: 17-17.). Given the MSOAC group did not collect information on patient education, it is difficult to compare these results with those previously published, since this could be considerably different between studies and hence influence the results.
Proposed change (if any): 
 Based on the analysis of aggregated clinical trial data there is no concordance in agreement between Disability Worsening at Endpoint as defined by EDSS and worsening as defined by SDMT (Kappa 309 coefficient around 0. (See table 31 page 120/205 of the briefing document). Correlation between the  absolute values of the SDMT and absolute EDDS values was modest at best 0.34 (table 38 p 125/205 311 of the briefing document). However, the correlation between change in SDMT and change in EDSs was less i.e. 0.12. This is not unexpected as the correlation between EDSS and SDTM a priori is remote as  the EDDS has no cognitive dimension. More important is the modest correlation between SDMT and the mental component of the SF-36 (table 38 p 125/205 of the briefing document) as here a stronger correlation is expected[CS{12] 
Although a modest correlation between the SDMT and the mental component of the SF-36 is presented (table 38 p 125/205 of the briefing document), the published literature presents inconsistent results regarding an association between these measures, which could be due to differences in the population studies and education. Furthermore, as the mental component score includes items used to assess concepts unrelated to cognitive ability, it is unsurprising a strong correlation is not presented here.

	

	316
	
	Comments: 
Typographical change

Proposed change (if any): 
SDTM SDMT summary


	

	316-322
	
	Comments: 
Please refer to comment on line 294-300.
Proposed change (if any): 
Thus the connection between SDMT and ADL/function as suggested by the literature review was not reflected in the results of the Voice of Patient study and aggregated data analysis. Considering this all for the SDMT the connection between SDMT and functionality is not considered established. However, SDMT is the strongest predictor of major socioeconomic outcomes, such as employment, independent living with a direct impact on ADL (Benedict, R. H., et al. (2017). "Validity of the Symbol Digit Modalities Test as a cognition performance outcome measure for multiple sclerosis." Multiple sclerosis (Houndmills, Basingstoke, England) 23(5): 721-733.). Further assessment of clinical validity could be assessed against objective evidence on real world outcomes related to cognitive disability. For example, impact on employment or assessing the relationship between SDMT and caregiver-reported ADLs may also support the clinical meaningfulness of changes or specific milestones in cognitive disability.

	

	322-326
	
	Comment: 
In the future, we encourage a qualification process supporting an adaptive approach, driven by the data. While it is acknowledged that a global disability scale would be of interest in MS, there are differences in the importance of the different domains that may lead to different definitions of a global disability score in MS patients. Furthermore, the test battery recommendation is based on the variable effects of MS on different persons (e.g. one patient may have more cognitive impairment than motor impairment, while a different patient may experience the reverse). To address this challenge, starting to establish the validity of single domains would be a preferred approach and we believe the MSOAC has demonstrated the importance of those single domains thus far, especially for 9HPT and T25FW. 
Another advantage of the test battery approach is that the same tests can be used for trials of symptomatic therapy as for disease modifying therapy. Tests included in the primary outcome measure could be selected based on the purpose for the intervention. 


	

	327-330
	
	Comment: 
There is no validated method to combine performance test scores with patient reported outcomes, and no validated approach to weighting patient reports compared with neurologist derived severity scores. Therefore, we agree that that capturing fatigue, pain and other concepts best known to the patient are essential as part of a comprehensive measurement strategy in MS. However, many of these symptoms are highly variable and are strongly influenced by confounding factors, including mood. Such symptoms would be inconsistent with the current approach to confirmed disability progression as a relatively permanent and persistent clinical symptom, which assumes that once disability has occurred it is permanent if untreated. We propose that such symptoms should be captured as secondary endpoints in clinical trials, consistent with the current approach.
 
Proposed change (if any):
The T25FW, 9HPT, LCLA, SDMT tests do not incorporate fatigue, pain, sexual dysfunction and sensory outcomes. These impairments are also considered important by the consortium but thought to be better covered by PRO measures. However, this raised the question if the concept of interest i.e.  “disability in multiple sclerosis” or impact on ADL is fully covered
However, many of these symptoms are highly variable and are strongly influenced by confounding factors, including mood. Such symptoms would be inconsistent with the current approach to confirmed disability progression as a relatively permanent and persistent clinical symptom, which assumes that once disability has occurred it is permanent if untreated. Such symptoms should be captured as secondary endpoints in clinical trials, consistent with the current approach.

	

	334-336
	
	Comment:
We do not agree that a correlation coefficient of 0.2-0.25 is considered weak in the context of a COA. The aim of a COA development is to establish its clinical relevance De Novo, and therefore high levels of correlations are not expected since this would lead to measuring a concept that is already measured by existing outcomes.
Therefore, it is not scientifically valid to expect a high correlation with EDSS for clinical outcome assessments in MS, provided they have demonstrated their clinical relevance De Novo which is the case for 9HPT and T25FW through the VOP study
 
Proposed change (if any):
The almost absence of concordance in agreement of worsening of EDSS and worsening on the T25FW or 9HPT in the aggregated data analysis is unexpected and sets doubts on the reliability of the aggregated clinical trial data analyses.

	

	343-348
	
	Comment: 
In our view, there is a considerable level of experience with the use of the SDMT as an endpoint in clinical studies of MS patients, described below:

Analysis of the impact of ocrelizumab on a 4-point sustained worsening in SDMT in patients with RRMS showed that, consistent with other outcomes from the trial, ocrelizumab has a statistically significant benefit on sustained 4-point worsening on SDMT. This is considered to be an important, clinically meaningful result. Furthermore, SDMT has been incorporated widely into RRMS studies conducted by Biogen since 2005. SDMT was used successfully as an exploratory endpoint in EXPAND, a siponimod SPMS Phase 3 by Novartis.  Again, this is considered to be a clinically important test with a 4-point change reflecting a clinically meaningful change.  
Proposed change (if any):
So far there is limited experience with the SDMT as endpoint in clinical studies in MS. Speed of information processing is important for cognitive function but whether it covers cognitive function in 345 multiple sclerosis is not made clear. The quality of cognitive processing e.g. executive functioning is not assessed. Whereas inclusion of cognitive impairment scales as endpoint in MS trials is generally endorsed the usefulness/validity/relevance of the SDMT as representative measure for cognitive 348 function is still at discussion

	 

	349-353


	
	Comment:  
The distinction between RRMS and SPMS is increasingly blurred. Although the draft opinion refers to the fact that only data from RRMS patients with the SDMT was available, support for the sensitivity of the SDMT in SPMS and PPMS is provided through literature reviews (reference page 41 of the posted document).
Proposed change (if any):

Apart from that, literature data (Borghi et al., Front Hum Neurosci 2016) suggest differences in cognitive scoring as assessed by PASAT for patients affected with different courses of the disease (SPMS vs. RRMS). The transferability to other MS forms (SPMS and PPMS) needs to be justified since Although only data in RRMS patients are available for the SDMT the transferability of the SDMT to other MS forms (SPMS and PPMS) is supported by several literature references. Only one randomized double- blind controlled study was analysed (ADVANCE) that contained data on both the SDMT and the PASAT

	

	389
	
	Comment:  
Typographical change
Proposed change: 

The attractiveness of the performance tests chosen lies in there their objectivity, reproducibility, reliability...

	

	390
	
	Comment: 
Typographical change
Proposed change: 
They lack the subjectivity of a PRO (e.g. MSIS)

	

	410-423
	
	Comments:
· 9HPT and T25FW

We believe that the link between function and disability has been made, especially regarding 9HPT and T25FW. The evidence provided by the MSOAC is considered adequate, as evidenced by a link between those outcome measures and the ADL of patients, and concordance in agreement with EDSS. 
This is acknowledged by EMA for 9HPT and T25FW in line 225-225 and line 259-263.
 
We do not agree that a correlation coefficient of change in T25FW or change in 9HPT vs change in EDSS of 0,2 to 0,25 is considered weak in the context of a COA. 
The aim of a COA development is to establish its clinical relevance De Novo, and therefore high levels of correlations are not expected since this would lead to measuring a concept that is already measured by existing outcomes.  
9HPT and T25FW have demonstrated a clear link with function of patients and the conclusions reflected in the core report should lead to a statement on how sponsors can use them in the future in clinical trials as standalone primary outcome measures of hand motor disability and motor function disability. 
· SDMT

While SDMT did not demonstrate a clear link with function, the poor correlation between self-reported cognitive impairment and objective tests is a common finding across most neuropsychiatric conditions. There are a number of reasons for this (i) It is well established that perceived cognitive deficits in MS are more closely correlated with mood, fatigue and anxiety than with objective cognitive performance (some reference below:
· Strober, L. B., et al. The Perceived Deficits Questionnaire: Perception, Deficit, or Distress? International journal of MS care 2016;18(4):183-190.

· Kinsinger, S. W., et al. Relationship between depression, fatigue, subjective cognitive impairment, and objective neuropsychological functioning in patients with multiple sclerosis. Neuropsychology 2016; 24(5):573-580.

· Oreja-Guevara, C., et al. Cognitive Dysfunctions and Assessments in Multiple Sclerosis. Frontiers in Neurology 2019;10:581. 

These confounders make patient-reported measures of cognitive function a poor choice for establishing construct validity. Indeed, inability to reliably determine the existence of a cognitive impairment is the reason that neuropsychological tests are administered both in clinical and trial settings to diagnose and monitor cognitive conditions. With the endorsement of the CMSC, SDMT was recommended as a tool to detect and monitor cognitive decline in MS [Kalb, R., et al. Recommendations for cognitive screening and management in multiple sclerosis care. Multiple sclerosis (Houndmills, Basingstoke, England) 2018;24(13):1665-1680].  (ii) Performance on many cognitive assessments (including SDMT) is impacted by educational background and intellectual ability, thus high achieving patients may experience deteriorations in performance but still fall in the normal range (Feinstein, A., et al. Sub-threshold cognitive impairment in multiple sclerosis: the association with cognitive reserve. Journal of neurology 2013;260(9) 2256-2261). Whilst comparison to baseline counteracts this effect in longitudinal trials, it may explain the lack of agreement in the voice of the patient study described in the briefing package. As such, findings from the voice of the patient study should not be seen to discredit the meaningfulness of impairments captured by the SDMT. Further assessment of clinical validity could be assessed against objective evidence on real world outcomes related to cognitive disability. For example, impact on employment or assessing the relationship between SDMT and caregiver-reported ADLs may also support the clinical meaningfulness of changes or specific milestones in cognitive disability. 
Finally, some data suggests that cognitive impairment is associated with MRI changes, namely abnormalities in cortico-thalamic tracts (in)directly related to regional thalamic atrophy (more pronounced in the anterior regions). Confirming those assumptions, a study has been conducted in RRMS patients, with or without cognitive impairment, and demonstrated the role of thalamic involvement in cognition impairment (Bisecco, A., et al. Connectivity-based parcellation of the thalamus in multiple sclerosis and its implications for cognitive impairment: A multicenter study. Human Brain Mapping 2015;36(7):2809-2825) as measured by SDMT (Bisecco, A., et al. Attention and processing speed performance in multiple sclerosis is mostly related to thalamic volume. Brain Imaging and Behavior 2018;12(1):20-28) thus underlying the importance of a thorough cognitive assessment in MS population, in order to assess subclinical abnormalities. Subclinical abnormalities might be difficult to be recognized by the patient/caregiver/clinician but play a critical role in the evolution of the disease and have to be recognized as soon as possible with the intention to offer the patient the best options available. 
· LCLA

Although the LCLA was not correlated with patient reported visual functioning in the voice of the patient study. it was correlated with patient-ratings on a well-established and validated tool, the NEI-VFQ in the literature review. Furthermore, the MSOAC submitted evidence of meaningful change thresholds, established using gold standard methodology, and demonstrated that changes of this magnitude were associated with meaningful deterioration in the NEI-VFQ. On that basis it is not clear what additional evidence should be provided to increase confidence in these outcome measures to lead to a successful validation in the future. Moreover, trials assessing remyelination agents will be using reliable biomarker to assess the regain of function. Numerous biomarkers are under exploration. LCLA has been suggested as a functional measure of the integrity of the visual pathway, a recent study demonstrated that the degree of demyelination contributes significantly to worsening of LCLA and thus support the feasibility of using LCLA as a functional biomarker in remyelination therapy trials (Triplett, J. D., et al. Pathophysiological basis of low contrast visual acuity loss in multiple sclerosis. Annals of clinical and translational neurology 2018;5(12):1505-1512). This biomarker is indeed used in a remyelination agent (clemastine) phase II randomised, double-blind, placebo-controlled trial (ReCOVER, NCT02521311).
Role of composite endpoint

Revised wording is proposed below to reflect the above comments. However, notwithstanding this we do also recognise the EMA’s current position that the PerfO’s could be included in a composite primary endpoint if a meaningful assessment of the results on EDSS or a correlation with function is possible by not stopping double blind treatment and follow-up after progression on other elements of the composite. In this case, clinical investigations would need to plan for an adequate number of EDSS-events (but not necessarily basing the formal power calculation on EDSS). We find this an encouraging approach which would warrant further discussion. A retrospective analysis looking at clinical trial results from the EXPAND study assessing the clinical efficacy of siponimod in SPMS patients combining EDSS and SDMT as a composite endpoint resulted in more progression events leading to higher sensitivity to detect treatment effect (Kappos, 2019 EAN Platform Presentation (EPR2075). The two endpoints (EDSS and SDMT) captured progression in two different domains in a similar frequency; none of these occurred preferentially in a group that could be defined by standard baseline characteristics. Combining SDMT and EDSS resulted in more progression events leading to higher sensitivity to detect treatment effect. This suggests that the composite endpoint confers more statistical power to assess differences allowing for lower sample sizes in future clinical trials, which should encourage MS drug development. We would encourage further dialogue on the matter of the individual PerfO’s and potential use as a composite endpoint.
Proposed change(s): 
While the validation work is acknowledged, the Timed 25-foot walk (T25FW), hand dexterity (9 Hole peg Test, 9HPT), visual function (Low contrast Letter acuity, LCLA) and mental tests assessing processing speed (Symbol Digit Modalities Test, SDMT) can neither be used as single variable or in combination with each other as primary endpoint for measurement of disability without including functional scales as well in the primary endpoint. They could be included in a composite primary endpoint provided that a meaningful assessment of the results on EDSS or correlation with function is possible by not stopping double blind treatment and follow-up after progression on other elements of the composite and planning for an adequate number of EDSS-events (but not necessarily basing the formal power calculation on EDSS). All components should contribute to the overall effect and the  overall effect should not be predominantly driven by the performance tests. It is considered that subjects, after meeting the composite event, should be followed up for all the components of the composite endpoint.The inclusion of these tests in clinical studies as secondary endpoints in comparison to functional scales is accepted. 
The MSOAC has applied a rigorous development for their outcome measures for development of clinical outcome assessments. 
The evidence provided by the MSOAC is considered adequate for T25FW and 9HPT, as evidenced by a link between those clinical outcome assessments and the ADLs of patients, as well as concordance in agreement with EDSS. 
We therefore propose the following context of use:

“9HPT can be used as a primary endpoint in patients with an EDSS below 8, in order to characterize disability progression as measured by 9HPT. A >=20% increase in 9HPT is considered clinically meaningful” (Feys, P., et al. The Nine-Hole Peg Test as a manual dexterity performance measure for multiple sclerosis. Multiple sclerosis (Houndmills, Basingstoke, England) 2017;23(5):711-720). An associated label claim could be “treatment X suppressed/delayed disability progression as measured by 9HPT”
“T25FW can be used as a primary endpoint in patients with an EDSS below 6,5; in order to characterize disability progression as measured by T25FW. A >= 20% increase in T25FW is considered clinically meaningful” (Cohen, J. A., et al. The Clinical Meaning of Walking Speed as Measured by the Timed 25-Foot Walk in Patients With Multiple Sclerosis Walking Speed in Patients With Multiple Sclerosis Walking Speed in Patients With Multiple Sclerosis. JAMA Neurology 2014;71(11):1386-1393). The clinical meaning of walking speed as measured by the timed 25-foot walk in patients with multiple sclerosis. JAMA neurology, 71(11), pp.1386-1393). An associated label claim could be “treatment X suppressed/delayed disability progression as measured by T25FW”
While SDMT did not demonstrate a clear link with function, the poor correlation between self-reported cognitive impairment and objective tests is a common finding across most neuropsychiatric conditions. These confounders make patient-reported measures of cognitive function a poor choice for establishing construct validity. Further assessment of clinical validity could be assessed against objective evidence on real world outcomes related to cognitive disability. For example, impact on employment or assessing the relationship between SDMT and caregiver-reported ADLs may also support the clinical meaningfulness of changes or specific milestones in cognitive disability. 
Although the LCLA was not correlated with patient reported visual functioning in the voice of the patient study. it was correlated with patient-ratings on a well-established and validated tool, the NEI-VFQ in the literature review. Furthermore, the MSOAC submitted evidence of meaningful change thresholds, established using gold standard methodology, and demonstrated that changes of this magnitude were associated with meaningful deterioration in the NEI-VFQ. This provides a good basis for use of LCLA in the future, in particular as a potential functional biomarker in remyelination therapy trials (Triplett, J. D., et al. Pathophysiological basis of low contrast visual acuity loss in multiple sclerosis." Annals of clinical and translational neurology 2018;5(12):1505-1512).
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