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Please note that these comments and the identity of the sender will be published unless a specific justified objection is received.

When completed, this form should be sent to the European Medicines Agency electronically, in Word format (not PDF).

1.  General comments

	Stakeholder number

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

(To be completed by the Agency)

	
	Comment: 
The EMA and FDA NASH guidance have been released at around the same time (EMA released draft guidance 19 November 2018,
FDA released draft guidance 3 December 2018), which leads to a unique opportunity for closer alignment in this emerging area of research and development. 

After assessing both draft guidance documents there is concern that the EMA draft guidance may be too conservative, and may create unnecessary hurdles to the research and development of future NASH therapies. Areas of particular concern include:

Proposed NASH Ph3 endpoints (238-248 and 282 - 305):
Requirement to demonstrate both resolution of NASH without worsening of fibrosis and improvement in fibrosis without worsening of NASH as co-primary endpoint sets a high bar that may not be attainable in monotherapy. Treatments may show benefit in only one of these two treatment benefits i.e. NASH resolution or fibrosis improvement. Correlation of histological improvement of NASH with long-term clinical outcomes remains to be established and important treatments options may be missed if the therapeutic threshold is set too high (line 238 – 248).
Furthermore, for new substances primarily targeting fibrosis, a two-stage improvement in fibrosis at interim is a very strict requirement and may not be attainable. Accordingly important treatments may be missed or may not be developed if this development hurdle is maintained.

Therefore, a primary endpoint of either NASH resolution without fibrosis worsening or fibrosis improvement by one stage or more without NASH worsening or both, under consideration of the mechanism of action of the drug, is proposed (see proposal below for line 238 – 248 and line 294 - 300).

Duration of NASH trials (310-311):
Based on existing data, there is no clear rationale why the evaluation of intermediate outcomes should require 2-years of interim evaluation. Alternative language in alignment with FDA draft guidance, allowing for more flexibility i.e. “clinical trials should be of sufficient duration (e.g. one year)” under consideration of study design, is proposed (see proposal below for line 310 – 311).
NASH combination treatment (363-367):
At this early stage in the evaluation of new NASH therapeutic options, there is concern about limiting combination options to only 2nd line usage. It should be the clinical utility that should determine the stage of clinical use. It should be included that there is also potential benefit of combinations in first line use in F2/F3 patients if sufficient clinical evidence is available, see proposal below for line 362 - 367.   
Cardiovascular safety (719-720):
It should be clarified that dedicated cardiovascular outcome trials are not expected in NASH drug development. Cardiovascular outcome trials would impose an unnecessary burden, and may hamper drug development in NASH. Please see text proposal for lines 719 – 720 below).

	

	
	Lack of consistency when detailing NAS score.  For example, line 171 lists a score of at least 5, and a score of 4; line 205 lists ( 5 and ( 4.  It is recommended that a NAS score of ( 4 is used throughout for consistency.  See also comment on lines 164-176.
	


2.  Specific comments on text

	Line number of the relevant text
	Stakeholder number
	Comment and rationale; proposed changes
	Outcome

	139 - 141
	
	Comment:  
· It is considered inconsistent to state that HRQOL is affected and there are no symptoms. The impact of HRQOL is currently being assessed (e.g. Younossi, development of the NASH-CHECK PRO). 

Proposed change (if any): “Although  Health-related quality of life may be impaired, and research to understand the role of symptoms do not play a relevant role in (non-cirrhotic) NASH is ongoing.”


	

	147-212
	
	Comment: 

· There is a substantial difference in natural history between fibrosis stage 2 and fibrosis stage 3 patients. Fibrosis stages 3 and 4 patients are under higher risk for liver related outcomes. This has been demonstrated in the literature – notably in the paper ‘Liver Fibrosis, but No Other Histologic Features, Is Associated With Long-Term Outcomes of Patients With Nonalcoholic Fatty Liver Disease’, Angulo P, Kleiner DE, Dam-Larsen S, Adams LA, Bjornsson ES, Charatcharoenwitthaya P, Mills PR, Keach JC, Lafferty HD, Stahler A, Haflidadottir S, Bendtsen F, Gastroenterology. 2015 Aug;149(2):389-97.e10. It would be more appropriate to distinguish between fibrosis stage 2 and fibrosis stage 3 patients in the guideline instead of combining them, to avoid any disconnect between the natural history of the disease and the regulatory patient grouping.
	

	154-157
	
	Comment:  
· Please clarify that biopsy is not required for early exploratory studies i.e. those assessing biomarkers.

Proposed change (if any): For early phase 2 trials, a selection of patients on the basis of either a known histological diagnosis of NASH or a combination of biochemical criteria and/or imaging evidence of steatosis/steatohepatitis/fibrosis in addition to known risk factors for NASH is appropriate.   symptoms is usually not possible, and the (long-standing) presence of features of the metabolic syndrome can only be used as a trigger to identify potential study participants.

	

	160 - 161
	
	Comment: 
· Fast progressors as a subpopulation of fibrosis stage 1 patients may be clinically important, and should be mentioned in the guidance.
Proposed change (if any): Fibrosis stage 1 patients are therefore currently only recommended for inclusion in therapeutic trials in NASH for exploratory purposes. Fibrosis stage 1 patients with additional risk factors (F1 “fast progressors”) may be a clinically important subpopulation for inclusion in clinical trials.

	

	164-176
	
	Comment: 

· It would be helpful to have a couple of examples of NASH patient inclusion grading systems other than the NASH-CRN grading system that would be acceptable to the Agency.
· The language in this section about inclusion of patients in NASH trials could be simplified, and improve understanding.  Highlighting the importance of a recent histological diagnosis would add value to the reflection paper.

· The requirement of a NAS score ≥ 4 as inclusion criterion is of concern. Whereas the diagnosis of NASH relies on presence and pattern of histological abnormalities on liver biopsy, the NAS score was developed and is used as a separate scoring tool to measure changes in NASH during clinical trials. Specific threshold values of the NAS (as used in certain clinical studies) do not correlate well with the histological diagnosis of definitive NASH as noted by Brunt et al (2011). It is therefore proposed to base inclusion of NASH patients on histological confirmation of NASH.
Proposed change 1 (majority of partners): Inclusion of patients in clinical trials of non-cirrhotic NASH should be based on a histological confirmation of NASH with in fibrosis stages 2 and or 3, (i.e., a baseline biopsy should be no more than 6-12 months before enrollment).  should a Additionally, inclusion should be based on the disease activity/grading because developments of regression and progression may overlap, and a (albeit univariate only) risk of progression has also been associated with higher degrees of ballooning and inflammation. The patient population should be included based on a valid grading system for NASH with minimal requirements for the presence of cell stress (ballooning), as well as inflammation (lobular inflammation). The NASH-CRN (Non-alcoholic steatohepatitis clinical research network) histological scoring system currently appears to be the best validated and most widely accepted system. A total NAS (NAFLD activity score) of greater than or equal to 4 at least 5 appears acceptable but a score of 4 can be accepted as well, if it is not based on a high contribution of the steatosis grade alone and provided minimal requirements for relevant ballooning and lobular inflammation are fulfilled (scoring of at least 1 in each of these 2 components). Although the NASH-CRN grading system is the recommended grading system, patients may also be included based on potentially other grading systems for NASH, provided the validation of respective grading systems is substantiated.
Proposed change 2 (NVS): Therefore, the “natural” selection of patients with an unmet need for treatment in NASH relates to patients with histologically confirmed NASH with (fibrosis) stages 2-4 NASH. 

Inclusion of patients in fibrosis stages 2 and 3 should additionally be based on the disease activity / grading because developments of regression and progression may overlap, and a (albeit univariate only) risk of progression has also been associated with higher degrees of ballooning and inflammation. The patient population should be included based on a valid grading system for NASH with minimal requirements for the presence of cell stress (ballooning), as well as inflammation (lobular inflammation). The NASH-CRN (Non-alcoholic steatohepatitis clinical research network) histological scoring system currently appears to be the best validated and most widely accepted system. A total NAS (NAFLD activity score) of at least 5 appears acceptable but a score of 4 can be accepted as well, if it is not based on a high contribution of the steatosis grade alone and minimal requirements for relevant ballooning and lobular inflammation are fulfilled (scoring of at least 1 in each of these 2 components).
Rationale:  First, it would be helpful to highlight that this paragraph concerns clinical trials in patients with non-cirrhotic NASH.  Subsequent paragraphs in the reflection paper discuss trials in patients with cirrhotic NASH.  Second, the text should be clarified to emphasize that before assessing disease activity, a histological diagnosis of NASH must be established.  As explained by Kleiner and colleagues in their original paper describing the NAS, “It is important to note that the primary purpose of the NAS is to assess overall histological change; it is not intended that numeric values replace the pathologist’s diagnostic determination of steatohepatitis (Kleiner et al 2005
).”  Third, highlighting the importance of a recent histological diagnosis would add value to the reflection paper.  As noted in the FDA draft guidance, baseline histology is critical for efficacy evaluation; liver biopsies obtained more than 6 months before enrollment may not represent an accurate status of the disease at the beginning of the trial.  Fourth, the language regarding the criteria for disease activity could be simpler.  The reflection paper stated that an NAS of 4 is acceptable if minimum requirements for ballooning and lobular inflammation are fulfilled.  Thus, there is no reason to recommend an NAS of at least 5.  Including such a criterion seems to imply that an NAS of 5 consisting of a steatosis score of 0, a ballooning score of 2 and an inflammation score of 3 is acceptable.  This adds unnecessary confusion to the reflection paper because a steatosis score of 0 would only rarely be seen in a patient with histological diagnosis of NASH confirmed by a competent pathologist.  The revised text is easier to understand and would be harmonised with the FDA draft guidance.
	

	179-183
	
	Comment:

· Suggest reducing the requirements to ‘historical biopsy with presence of unequivocal NASH’; this is considered enough to set the diagnose and stage of decompensated cirrhosis, and it will make recruitment of trial subjects more feasible.
· Cirrhosis is a clinical diagnosis that occurs usually late and most patients do not have a historical biopsy. To confirm NASH as the etiology, physicians can and do i/ rule out other diseases, as well ii/ perform non-invasive testing in clinical practice, and consider iii/ commonly associated co-morbidities i.e. (e.g. obesity with T2DM).
Proposed change (if any): Nevertheless, in so-called burnt-out NASH cirrhosis or patients initially diagnosed with cryptogenic cirrhosis, if definite NASH is not present, all  … In order to diagnose NASH cirrhosis, either of the following should be available in order to make the diagnosis of NASH sufficiently likely: historical biopsies with presence of unequivocal NASH, or a clinical diagnosis a high likelihood of NASH based on non-invasive testing (biomarker and imaging), and/or presence of associated co-morbidity (e.g. obesity with T2DM).
	

	186-188
	
	Comment: 
· Decompensated cirrhosis is a clinical diagnosis and most patients do not have a historical biopsy. At the time of decompensation, it can also not be clinically recommended to perform a liver biopsy in all cases. 

· Due to the risks listed, suggest adding that use of biomarkers may be beneficial.
· To confirm NASH as the etiology, physicians can and do i/ rule out other diseases, as well as ii/ perform non-invasive testing in clinical practice, and consider iii/ commonly associated co-morbidities i.e. (e.g. obesity with T2DM).

Proposed change (if any): Due to the fact of increased risks of biopsies in this population, a clinical diagnosis of decompensated cirrhosis and one or more additional factors to determine NASH as etiology, i.e. a high likelihood of NASH based on non-invasive testing (biomarker and imaging), or presence of associated co-morbidity (e.g. obesity with T2DM) or historical biopsies (with presence of cirrhosis) may be used as inclusion criteria in this population.


	

	189-194
	
	Suggest specifying that endpoints in phase 2 dose finding trials could also be based on biomarkers and or imaging techniques, based on sound scientific principles and evidence, provided endpoints in later stage trials are based on histology
	

	195-197
	
	Comment: 

· It is possible that no standardized programs will be available and therefore should be clarified if local standards can trump any other criteria used

· And control for potential confounding factors is always difficult

· It would be useful to receive some clarity around the time period and approach that would be acceptable to the Agency to assess unsuccessful weight reduction attempt. We would like to encourage the Agency to recommend how to measure ‘one unsuccessful attempt’. Examples of how this is to be included would be helpful.
· A healthy diet and exercise plan should be an ongoing feature in clinical trials.

· Suggest specifying ‘unsuccessful attempt with weight reducing diet’. Moreover, suggest that this requirement could be stage dependent.
Proposed change: The positive influence of weight reduction on NASH has clearly been demonstrated.  Therefore, before inclusion of respective patients into clinical trials for NASH, it is recommended that patients should have undertaken at least one unsuccessful attempt with weight-reducing diet.  Therefore, Sponsors should consider including diet and exercise counselling for all study participants during the clinical trial, especially for placebo-controlled trials.
Rationale: We agree that lifestyle intervention trials have demonstrated beneficial effects on liver histology (Vilar-Gomez et al 2015
).  Diet and lifestyle changes are recommended for all patients with NAFLD in the EASL–EASD–EASO Clinical Practice Guidelines for the management of NAFLDi.   However, failure to achieve weight loss through dietary adjustments is a subjective measure and is not suitable for an inclusion criterion in a clinical trial.  The importance of ongoing attention to a healthy diet and exercise plan should be the focus.  For placebo-controlled trials, offering diet and physical activity counselling as part of the trial design is an important ethical consideration.  In clinical practice, any future therapies for NASH should be prescribed as an adjunct to diet and exercise.  There is a parallel with the Guideline on clinical investigation of medicinal products in the treatment or prevention of diabetes mellitus (CPMP/EWP/1080/00 Rev. 2), which notes that appropriate life style interventions (i.e. diet and exercise) should be reinforced in all subjects throughout the study. Approved indications for type 2 diabetes medicinal products describe that they should be used as an adjunct to diet and exercise.
	

	197-199
	
	Comment: 

· Suggest aligning the specification of adequate and stable treatment of diabetes with the FDA draft NASH guidance, which states that moderately well-controlled diabetes includes an HbA1c level below 9.5%.
	

	205-206
	
	Comment: 

· The summary for Section 4.2.2 (Selection of patient populations) should be revised to be made consistent with the proposed changes for lines 164-176.  

· Criteria needs to be less strict and contemplate a “high likelihood for NASH”, with definitive features for worse metabolic profile or metabolic syndrome.

Proposed change (if any):  a. Definite non-cirrhotic NASH based on histology with demonstration of NAS≥54 (or NAS≥4 with at least 1 point each in inflammation and ballooning all components of at least 1) and fibrosis stage 2-3
Rationale: The summary of Section 4.2.2. provides a helpful list of 3 broad categories for therapeutic clinical trials.  By clarifying that the first category refers to non-cirrhotic NASH, the list becomes even more helpful.  See previous rationale for justification for simplifying the language regarding inclusion criteria for disease activity.
	

	207-210
	
	Comment:

· For compensated NASH cirrhosis suggest either removing the requirement for NAS score ≥4 or changing to NAS≥3.
	

	228-234
	
	Comment: 

· Add liver transplant due to NASH or its complications to the composite endpoint for long-term outcome studies. 
· 'progression to cirrhosis' is sufficiently a hard outcome (as recognised in line 214) as to be acceptable as a long-term endpoint rather than being classed as a surrogate endpoint. Other text in this paragraph (line 234) supports this - the inconsistency is to say 'acceptable surrogate' here. Cirrhosis is a clinical diagnosis that does not necessitate liver biopsy.
· The same listing related to decompensation of liver disease as the one used in the FDA draft guidance ‘Noncirrhotic Nonalcoholic Steatohepatitis With Liver Fibrosis: Developing Drugs for Treatment’ of December 2018 should be used for consistency, and specified here for endpoint clarity.

· It is proposed that MELD>15 (instead of MELD>14) could be used as a surrogate marker of disease progression in NASH, and can be part of the long term endpoints. This proposed cut-off is relevant to define survival free from transplantation and is in line with published literature (e.g. Lau et al. 2013, Roth et al 2017, Merion et al 2005), and the FDA NASH draft guidance.
Proposed change: “The histological diagnosis of cirrhosis has been proposed to represent such an endpoint, and is regarded to be an acceptable surrogate and can therefore be part of the long-term endpoints. […] The long-term outcome for the demonstration of efficacy in NASH is therefore proposed to be a composite endpoint with the components all-cause death, decompensation of liver disease (with a complete listing, e.g., hepatic encephalopathy, variceal bleeding, ascites), liver transplant (due to NASH or its complications), as well as (histological) diagnosis of liver cirrhosis and MELD>1415..”

Rationale:  Aligning the EMA reflection paper with the December 2018 FDA draft guidance for industry on Noncirrhotic Nonalcoholic Steatohepatitis With Liver Fibrosis would greatly facilitate global drug development.  The FDA draft guidance includes liver transplant as one of the components of the composite endpoint for the demonstration of efficacy in NASH.  Although the other components proposed in the EMA reflection paper would usually precede a patient receiving a liver transplant, clinical situations could arise where these other endpoints are not documented prior to liver transplant.  For example, patients with NASH are at higher risk of hepatocellular carcinoma (EASD-EASL-EASO guidelines
) and such patients may be candidates for liver transplant if the tumor is small and the risk of recurrence is evaluated to be low (Viveiros et al 2017
).  Therefore, we propose that liver transplant due to NASH or its complications should be included in the composite endpoint for long-term outcome studies.
	

	243-244
	
	Comment: 

· The reliance on scoring for ballooning as part of the ‘essential’ definition of changes in NASH is of concern for two reasons:
· Firstly, although closely linked with the definition of NASH, ballooning and scoring of ballooning appears to be the noisiest element of the histologic evaluation of NASH. Ballooning cells are uncommon and therefore the ballooning score can be highly variable based on sampling, with poor agreement on scoring even among experienced hepatopathologists. 

· Additionally there are already considerations of expanding the ballooning score for NAS, which will introduce an additional complication to reliance on this particular element of the NAS score. Since the NAS score was not actually developed to define NASH, but only to score changes during clinical trials (Brunt et al 2011), reliance on this one element of the NAS score may be too rigid a requirement. For example, the disappearance of the typical chicken wire fibrosis from a post-treatment liver sample may be sufficient for an experienced hepatopathologist to declare resolution of NASH.

· Therefore, we recommend adding a degree of flexibility in the definition of NASH resolution to include a NAS score of 0-1 for ballooning. Brunt et al. (2011) The NAS and The Histopathologic Diagnosis in NAFLD: Distinct Clinicopathologic Meanings; Hepatology. 2011 Mar; 53(3): 810–820.

Proposed change (if any):  

The improvement of fibrosis by at least 1 stage without any worsening of NASH (whereby worsening of NASH is defined as increase by more than > 2 points in NAS due to non-steatotic components).


	

	238-248
	
	Comment: 
· Until more information is understood about new medicines and mechanism of action, it is considered too early to require both components of the proposed composite intermediate endpoint to be achieved in order to support an early approval. 
· It is unclear why two composite endpoints would be necessary as intermediate endpoints, placing the efficacy bar higher for an anti-fibrotic targeting mode of action. This is inconsistent with the FDA draft guidance ‘Noncirrhotic Nonalcoholic Steatohepatitis With Liver Fibrosis: Developing Drugs for Treatment’. Since fibrosis stage 2 and fibrosis stage 3 patients have a differentiated natural history, as supported by the literature – ‘Liver Fibrosis, but No Other Histologic Features, Is Associated With Long-Term Outcomes of Patients With Nonalcoholic Fatty Liver Disease’, Angulo P, Kleiner DE, Dam-Larsen S, Adams LA, Bjornsson ES, Charatcharoenwitthaya P, Mills PR, Keach JC, Lafferty HD, Stahler A, Haflidadottir S, Bendtsen F, Gastroenterology. 2015 Aug;149(2):389-97.e10 – reducing from stage 3 to stage 2 should not be a clinically-relevant endpoints. We would favour alignment with the FDA guidance.

· Data from other chronic liver diseases (hepB and C) demonstrate that reversal of cirrhosis is a valid surrogate and can be transferrable to NASH, but will ultimately be influenced by inclusion criteria. 

· Requirement to demonstrate both resolution of NASH without worsening of fibrosis and improvement in fibrosis without worsening of NASH sets a high bar that may not be attainable in monotherapy. Treatments may show benefit in only one of these two treatment benefits i.e. NASH resolution or fibrosis improvement. Correlation of histological improvement of NASH with long-term clinical outcomes remains to be established and important treatments options may be missed if the therapeutic threshold is set too high.
· Suggest removing the requirement for composite endpoints requiring both resolution of NASH and improvement of fibrosis. As stated in the section “Additional considerations on mode of action” not all drugs will have a MOA that targets both resolution of NASH and improvement of fibrosis. Likewise, there might also be differences in timing, where improvement of fibrosis does not reverse as quickly as resolution of NASH.

· Treatments that can provide clinically relevant improvement of either NASH or fibrosis might benefit a patient segment with an unmet medical need.

· De-coupling of co-primary endpoints described on line 240-244 should be harmonized with FDA recommendations

· This will facilitate development of different MoAs, contemplating the dynamic pattern of metabolic remodelling vs fibrogenesis individually. 

· Intermediate endpoints, especially in those with less advanced liver dysfunction could be used to realistically tease out “improvement” or “dynamic changes” of fibrosis mechanisms or separate components beyond all cause mortality.

· On line 246 suggest removing the requirement for composite endpoints requiring both resolution of NASH and improvement of fibrosis. As stated in the section “Additional considerations on mode of action” not all drugs will have a MOA that targets both resolution of NASH and improvement of fibrosis. Likewise, there might also be differences in timing, where improvement of fibrosis does not reverse as quickly as resolution of NASH.

· Treatments that can provide clinically relevant improvement of either NASH or fibrosis might benefit a patient segment with an unmet medical need.

Proposed change:

Acceptable intermediate endpoints would consist of two one of the following composite endpoints to be evaluated at the individual patient level: 

· The resolution of NASH – with the presence of any grade of steatosis, no ballooning, and only minimal (grade 1) lobular inflammation and – at the same time – no worsening of the stage of fibrosis. 
AND/OR
· The improvement of fibrosis by at least 1 stage without any worsening of NASH (no worsening of ballooning and lobular inflammation, a 1 grade change in steatosis may be acceptable). 
Efficacy in these two composites should be demonstrated in co-primary fashion, meaning that both will have to independently demonstrate a statistically significant and clinically relevant difference to placebo. This requirement is thought to take account of the uncertainties associated with a strategy to account for the long-term outcomes later.
Rationale:

The two intermediate endpoints in the draft reflection paper have been proposed as surrogates that are reasonably likely to predict clinical benefit.  However, at this time, it is unknown which of these intermediate endpoints will predict clinical outcomes.  A few long-term longitudinal studies have demonstrated that fibrosis stage, but not other histological features of NASH, independently predicts the progression to clinical outcomes (Angulo et al 2015
; Hagstrom et al 2017
).  In addition, the presence of NASH is directly associated with an increased risk for fibrosis. A retrospective study in patients diagnosed with NAFLD on liver histology showed that 85% of patients diagnosed with NASH had fibrosis. In contrast, fibrosis was present in only 17% of patients that were identified with non-NASH NAFLD (Angulo, 2015). Thus, these data clearly demonstrate that the presence of NASH significantly increases the risk of fibrosis. As such, resolution of NASH may decrease the fibrogenic drive, which has been linked to inflammation and ballooning (Schuppan et al. 2018
).  Thus, both of the proposed intermediate endpoints are scientifically plausible surrogate endpoints to be validated in clinical outcomes studies.  Compounds with a variety of mechanism of actions (e.g. metabolic via weight loss, metabolic via improved insulin sensitivity, anti-inflammatory and anti-fibrotic) are in development for NASH.  Some of these compounds may work primarily to resolve NASH, with a hypothetical subsequent effect to induce stabilisation or regression of fibrosis.  Anti-fibrotic compounds may not induce resolution of NASH but this may not matter if progression to cirrhosis is arrested.  NASH experts have stated that it is “too early to prioritize those drugs or mechanisms that are most promising, as clinical trials thus far have been relatively short (3–18 months)” (Friedman et al 2018
).  Therefore, until the link between histology and clinical outcomes is established, it is very important to allow either of these endpoints to be used for early approval with the requirement that clinical outcomes be assessed for continued marketing.  Finally, aligning the EMA reflection paper with the December 2018 FDA draft guidance for industry on Noncirrhotic Nonalcoholic Steatohepatitis With Liver Fibrosis would greatly facilitate global drug development.  A requirement in the EU that both intermediate endpoints are met for early approval could delay the availability of effective therapies for patients with NASH in the EU.
	

	251-255
	
	Comment:  

· Distinction needs to be made between compensated and decompensated cirrhosis. In compensated cirrhosis, 1-point improvement in fibrosis without worsening of NASH should still be a feasible intermediate endpoint. The use of HVPG should also be considered as a potential endpoint.
Proposed change (if any): In liver disease where cirrhosis has already been manifested, it is important to identify within this population the two subgroups of differential risk and mortality i.e. the compensated and decompensated populations.  the use of the above mentioned long term composite is not possible. For compensated cirrhosis the use of 1-point improvement in fibrosis without worsening of NASH is still feasible. Change of the HVPG may also be considered.
An acceptable endpoint for patients with already existing cirrhotic liver disease at inclusion could also include would therefore consist of the composite of all-cause death and liver decompensation events. However, because liver cirrhosis represents a wide spectrum of disease, it is currently unclear whether such an endpoint is feasible. 


	

	255-257
	
	Comment:  

· Advanced cirrhosis is not defined. Reference should be made to established systems such as CPT, MELD etc.
Proposed change (if any):  

When the intention is to use this long-term endpoint in the cirrhotic population, the study population should be enriched with patients with advanced cirrhosis as defined by a generally accepted qualitative (e.g. Child-Turcotte-Pugh: CTP) or quantitative (e.g. Model for End Stage Liver Disease: MELD) scoring system that assesses the severity of chronic liver disease.

	

	258-261
	
	Comment:  

· Reversal of cirrhosis is an established endpoint and recognised within medical and scientific community.
Proposed change (if any): 

In case the need to use intermediate endpoints in this population is identified, a reasonable endpoint for the general non-decompensated population, could intuitively be the reversal of cirrhosis (e.g. defined as “improvement of liver cirrhosis to non-cirrhotic liver disease (1 or more point improvement in fibrosis stage”). At this point of time, however, the data available to demonstrate that reversed cirrhosis does indeed also reverse or influence the final prognosis substantially, is considerably less profound than the association shown for progressing disease.

	

	267-268
	
	Comment: 

· Severity of portal hypertension can be used to clinically separate less advance from more advanced cirrhosis, but can also be derived from MR, or US based measurements (e.g. liver+speen stiffness) – ultimately combined with invasive assessment of HVPG

	

	273-274
	
	Comment: Use of a certain magnitude of change in MELD as endpoint should be possible alternatively (proposal for flexible language allowing for this below).

A HVPG of 12 mmHG instead of 10 mmHg should be considered as below 10 mmHg may be a high hurdle if people are coming with higher values > 16 mmHg. A certain percentage decrease may be more clinically meaningful depending on baseline value. Generally, it appears preferable to keep the requirement flexible to allow for case-by-case assessment.
Proposed change (if any): Other potential endpoints (e.g. lowering of MELD score or of HVPG below a certain threshold or by a certain percentage, or of the HVPG below

10 mm Hg) are also worthy of consideration.

	

	279-281
	
	Comment:

· Potential surrogate endpoints could be considered in decompensated cirrhosis and include event-free survival based on a composite endpoint.
Proposed change (if any): In the special group of decompensated cirrhosis, a therapeutic effect should be demonstrated based on the endpoint all-cause mortality/survival. Liver related death, and liver-related death/ transplantation could be supportive endpoints. An acceptable surrogate endpoint in decompensated cirrhosis of event-free survival, based on a composite clinical endpoint (all-cause mortality, new decompensation events, and MELD score progression are events) could be considered.
	

	282-305
	
	Comment:  Two-stage improvement in fibrosis for any compound MoA is a very strict requirement and may not be attainable. Accordingly important treatments may be missed or may not be developed if this development hurdle is maintained.

Proposed change (if any):  Additional considerations on mode of action [delete section lines 282 - 305]

In addition see proposal above regarding lines 238 – 248.
	

	294-296
	
	Comment: A regression of 2 stages of fibrosis appears to be a high hurdle, particularly in the absence of approved therapies for treatment of fibrosis.  
Proposed change: If an intermediate endpoint strategy is used in such compounds, it is currently recommended to use a stronger endpoint denoted as a composite at the individual patient level such as “fibrosis regression of at least 2 stages without worsening of NASH” “substantial evidence of fibrosis regression of at least 1 stage without worsening of NASH” should be demonstrated.
Rationale: A regression of 2 stages of fibrosis is a high hurdle as it may be harder to demonstrate fibrosis regression than NASH resolution.  Ultimately, the clinical outcome is of most importance for patients.  Even stabilisation of fibrosis may be sufficient to provide an improvement in patient outcome.  In this area of unmet need, a medicinal product showing substantial evidence of fibrosis regression of at least 1 stage should be considered for early approval, to be confirmed with long-term outcome data.  Finally, aligning the EMA reflection paper with the December 2018 FDA draft guidance for industry on Noncirrhotic Nonalcoholic Steatohepatitis With Liver Fibrosis would greatly facilitate global drug development.
	

	308-311
	Celgene

LLY

NN

NVS
	Comment:
· Trial duration should be determined by target endpoint, and statistical power to observe intended effect.

· Based on existing data, there is no clear rationale why the evaluation of intermediate outcomes should require 2-years of interim evaluation. See proposal to allow for more flexibility below.
· Suggest reducing the requirement for interim evaluation after two years; ongoing phase 3 trials in NASH have planned interim analyses after 48-72 weeks.
· We would welcome a clarification from the Agency on the evidence supporting a 2-year interim evaluation. Current practice is of one year to 18 months for an interim evaluation. We would suggest aligning with the FDA draft guidance ‘Noncirrhotic Nonalcoholic Steatohepatitis With Liver Fibrosis: Developing Drugs for Treatment’ and refer to a trial duration of 12 to 18 months.
Proposed change: …” As a general rule, clinical trials should be of sufficient duration (e.g. one year), under consideration of a two-year interim evaluation, and a 5-year final evaluation may be considered appropriate. However, this can be modified with factors like size of the trial, activity of the investigational compound, patient characteristics, and the requirements with regard to statistical rigor.” …” Therefore, uncertainty exists with regard to the duration of trials, both in terms of the time needed for interim evaluation with the intermediate endpoints, as well as for the time needed to show relevant effects on the long-term composite endpoint. As a general rule, a two-year interim evaluation, and a 5-year final evaluation may be considered appropriate.  ”

Rationale: The time required to evaluate histological changes in patients with NASH will depend on the mechanism of action of the compound, the histological endpoint chosen for the trial and the inclusion/exclusion criteria for the trial.  In exploratory phase 2 trials histological improvement has been observed in as little as 12 weeks (Harrison et al 2019
).  Therefore, for phase 3, an interim analysis even as early as 12 months may be feasible.  For clinical outcomes, an event-driven trial design may be the best approach.  The time needed to accrue the number of events will depend on the inclusion/exclusion criteria for the trial and the treatment effect size of the compound being studied, among other factors.  This may take less than or more than 5 years.  Alternative wording has been proposed as there was some concern that “As a general rule” may be interpreted as something that is more rigid than is scientifically appropriate.
	

	345-348
	
	Comment: 

· There is currently no published data to support this highly speculative statement outlined within this paragraph. There are many factors that determine the acceptance by a patient or study subject of a second biopsy including relationship with the practitioner, experience with the previous biopsy, and symptomatology. 
Proposed change (if any):  As a biopsy during the follow-up is only scheduled if there is a high likelihood of a cirrhosis (e.g. based on surveillance with non-invasive methods such as fibroscan), non-performance of a scheduled biopsy should be considered as an event.

	

	362-367
	
	Comment: At this early stage in the evaluation of new NASH therapeutic options, there is concern about limiting combination options to only 2nd line usage. It should be the clinical utility that should determine the stage of clinical use. It should be included that there is also potential benefit of combinations in first line use in F2/F3 patients if sufficient clinical evidence is available.   
1. To fully explore the properties of each single substance in a FDC in an indication such as NASH is a tough requirement and may lead to years of delays wrt availability of effective drugs. 

2. It is suggested that the demonstration of a contribution in Ph2 is sufficient (ideally based on future biomarkers), and finally the FDC will be required to proof confirmation as a whole (FDC vs Pbo).

· Alternately other concepts to consider, e.g.:Mono A vs FDC A&B vs Pbo; Aggressive NASH progressors

Proposed change (if any):  Combination therapies could be considered for either first line or second line therapy (insufficient response to a standard treatment or at least one of the combination partners) based on their risk/benefit balance. Also, referring mainly to other …[…] definition of a patient group with a very high risk of progression.

	

	415-416
	
	Comment: 
· To limit the selection of patients to those with biopsy would be critical, as the vast majority of PBC patients do not have baseline biopsy. 

Proposed change (if any):
Whereas For early-stage trials, the omission of a histological evaluation, including screening as well as endpoint evaluation is considered acceptable. the availability of a baseline histology evaluation (as well as follow-up evaluation, see below), is highly recommended. If baseline or follow up histology evaluation is available, it is recommended that these should be collected and recorded.

	

	426-431
	
	Comment: I
· Inclusion criteria should be less restrictive in order to enable development of new treatments in populations at need. Reference to more recently derived risk calculators such as Globe and PBC-UK should be included.
Proposed change (if any):  
It is therefore recommended that the more strict criteria are chosen, allowing only those patients into the trial which have still a relevant alteration of the altered serological markers of PBC. Currently, best appears to be the combined use indicative of elevated risk after adequate therapy with UDCA into clinical studies. the ALP≥2xULN, and bilirubin >1xULN despite an at least 1 year therapy with UDCA at the standard recommended dose (10-15 mg/kg b.w./day). Additional criteria with regard to transaminases, albumin, GGT, or Globe or UKPBC Mayo risk score may be applied, if adequately justified.

	

	440-442
	
	Comment:  
· We suggest to clarify the language to avoid the impression that patients with high risk disease may be randomized to placebo in a 1 year trial, which would not be justifiable.

Proposed change (if any):

If performed in low risk PBC patients, the conduct of such trials may include in addition to a direct comparison to UDCA, also a (potentially small; e.g. based on unequal randomisation) placebo arm for assay sensitivity purposes in case non-inferiority will be the aim of such trials. In considering the properties of the current standard of care UDCA which has moderate efficacy and a relatively good and well established safety profile, trials of superiority may allow a more clear positive conclusion on risk-benefit of new first-line therapies.

	

	500-501
	
	Comment:   
· Serologic changes occur relatively rapidly. Studies of shorter duration should be the standard requirement.
Proposed change (if any):  From an overall efficacy and safety point of view, but depending on the magnitude of effect to be expected, a study of sufficient duration of at least 2 years seems to be is desirable.

	

	609-613
	
	Comment: 

· To allow for more options and promote development in this important orphan indication it is proposed to use intermediate endpoints in a more flexible manner.

Proposed change (if any): Therefore, a combined use of histology At present, histologic evaluation and/or ALP changes are regarded to represent an acceptable intermediate endpoint(s) for the disease for the time being, although assessing different pathophysiological processes.
It is again emphasized that intermediate endpoints used for marketing authorisation must be sufficiently reliable to allow the conclusion of a positive benefit risk at time of marketing authorisation. Therefore a co-primaryThe evaluation of these intermediate endpoints should be aimed at aligned with the mechanisms employed to achieve clinical benefit for those with PSC.

	

	691-692
	
	Comment:

· Suggest that potential identified Hy’s law cases should be followed by adjudication to identify true Hy’s law cases.
· Suggest downgrading the need for biopsies to diagnose DILI and state that “in rare cases biopsies may be considered”.
	

	712
	
	Comment:  
· We propose to change 'hypercholesterolaemia' to 'dyslipidaemia'. The typical lipid abnormality in metabolic syndrome and NASH is increased triglycerides and low HDL-C. Cholesterol levels (total cholesterol or LDL-C) may not be increased.
Proposed change (if any): …such as arterial hypertension, diabetes mellitus, severe obesity, and dyslipidaemia hypercholesterolaemia with the associated sequelae cardiovascular events…


	

	719-720

	
	Comment:  
· Cardiovascular outcome trials would impose an unnecessary burden, and may hamper drug development in NASH. 
Proposed change (if any): … Further long-term natural history data, and monitoring of cardiovascular safety during development of NASH drugs long-term clinical trials in the field are needed to draw a final conclusion. Dedicated cardiovascular outcome studies are usually not expected [Schabel, liver forum 2015].
 
	

	727
	
	Comment: 

· In Paediatrics, as population will be small, long-term endpoints will be difficult to be measured and programs to be finalized, including adequate power and effect size to be measured.

· The section should be open to non-invasive biomarker-derived endpoints in this population once a confirmatory proof had been provided in adults.

· In addition as patients at ≤10 years or age are expected to have “only” milder forms of NASH pharmacological interventions are proposed to be excluded 
	

	737 - 742
	
	Comment: 
· Biopsy in the vulnerable paediatric population at study entry and for evaluation should not be mandatory.

Proposed change: As outlined above, the diagnosis of NASH is currently considered to require the conduct of liver biopsy with histological evaluation, and the conduct of clinical trials should be mainly based on repeated biopsy results. The diagnosis itself is also based on histology in childhood/adolescence patients. However, alternative non-invasive methods may be considered given that the conduct of repeated biopsies in clinical trials requires increased awareness of potentially associated ethical and procedural problems when children are concerned. and tThe need for further development of non-invasive outcomes in this population is therefore considered to be of even higher priority.


	

	758-763
	
	Comment: Could the Agency clarify the intention behind the timing in the conduct of clinical trials in children, and explain why it would be important to wait for adult data? This may delay development in children substantially – for instance in the case where a conditional approval has been granted based on surrogate endpoints in the adult population, would this mean a Paediatric Investigation Plan needs to be deferred until post-approval in adults?
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