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Submission of comments on 'Guideline on the Use of Minimal Residual Disease as a Clinical Endpoint in Multiple Myeloma Studies' (EMA/CHMP/459559/2018)
Comments from:

	EFPIA

	


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)

	
	EFPIA welcomes the opportunity to comment on this draft guideline.  There is a high unmet clinical need for patients with multiple myeloma (MM) and increasing availability of new technologies that are to induce profound responses.  As such, there is a need to develop and use endpoints, such as MRD, that are predictive of long term outcome, in order to facilitate early marketing authorisations and thus early patient access.  
It is also suggested that the scope of the guidance be extended from pre-marketing authorisation clinical development to include guidance on the use of real world data such as those obtained via observational studies and other sources.


	

	
	Recommendations on robust and reproducible laboratory methods for MRD measurements:

Appropriately validated and calibrated diagnostic methods which are globally acceptable are needed to measure MRD to ensure uniform and robust evaluation in pivotal clinical trials.  However, the field is evolving and EFPIA members do not support the recommendation of any particular method at this point.  It is essential to retain flexibility in order to be able to adapt the most appropriate method to the indication and setting and in order to maximise the number of MRD-evaluable patients and avoid a high rate of missing data.  

	

	
	This guideline is a positive step in the development of effective therapies for MM. It is timely as many new treatments are in development and it identifies the acceptable sensitivity of assay detection methods for MRD in MM to be employed. 

With respect to the concept of novel therapies, application of this guidance should be considered on a case by case basis and should be discussed through scientific advice, where required.

	

	
	The guideline recommends using two different methods used to assess MRD negativity to allow a comparison.  However, it may not be feasible to use two different methods in a global study.


	

	
	All abbreviations should be defined upon first time use.


	

	
	The current guidance is not clear about the regulatory pathways where a filing based on MRD may apply. Clarity that this can be used across different regulatory procedures (initial marketing authorisations, extensions of indication, line extensions) is essential. 

The reference to “intermediate” appears to infer the use of conditional marketing authorisation (CMA) when using MRD as primary endpoint.  CMA is only available for the first MAA, as per the current regulatory framework.  Subsequent indication extensions or line extensions are not permitted to be the subject of conditional authorisation.

First line MM is unlikely to be the first indication for products in development, therefore MRD is most likely to be used as an end point for an indication extension.  For example, there may be instances where a company will file a MAA with a Phase 1/2 study as the basis of an initial CMA, in the last line setting for MM.  In this case ORR will be the primary endpoint, rather than MRD. The subsequent Phase 3 study filed to fulfil the commitment (and to convert the CMA to a full MA) will be conducted in an earlier line MM setting where MRD will be used as an intermediate endpoint.  
Because the data utilising MRD as endpoint may not be part of the initial MAA, there is no legal basis for granting conditional authorisation on the basis of these data.  As such clarification regarding the regulatory process to use MRD as an interim endpoint for approval of an indication extension (e.g. use of other regulatory tools such as post approval commitments) is requested.
Ideally the guidance should contain some flexibility and agreement on the development programme and confirmatory data could be agreed via scientific advice, where required.
The use of MRD as a key clinical endpoint in studies supporting the extension of an indicated patient population and/or as a line extension should be considered as supporting full approval in these instances.

	

	
	We welcome the draft guidance on the use of MRD in conditions such as CLL and MM and look forward to seeing guidance which covers other haematological cancers (e.g. AML, ALL) for which use of MRD may also be applicable.


	

	
	Particularly for maintenance and consolidation trials, consideration should be given to measurement of “conversion” from MRD positive to MRD negative. 


	

	
	We acknowledge that Scientific advice will need to be considered if MRD is considered as a co-primary endpoint for registration.

	

	
	We agree with the intent of the European Medicines Agency regarding the use of minimal residual disease (MRD) as a clinical endpoint in multiple myeloma studies. As already stated the development and approval of novel agents for multiple myeloma have extended both progression free survival (PFS) and overall survival (OS). Further development of novel agents using traditional PFS and OS as end points would require lengthy clinical trials and likely be cost prohibitive. The delay in determinations of safety and efficacy would also slow development of novel agents that would benefit subjects with unmet clinical needs such as those that are high risk or have relapsed after multiple therapies. A surrogate marker such as minimal residual disease (MRD) should be examined at an earlier time point to determine potential outcome in PFS and OS.

	


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)

	41
	
	Comment: Disagree with the statement as written “Consolidation therapy is not systemically given.” and propose change below.  

Proposed change (if any):  Consolidation therapy is not systemically universally given, but is frequently used.


	

	56
	
	Comment: It is important to note that the correlation of MRD with clinical outcomes is related to the degree of MRD negativity.

Proposed change (if any): We recommend adding the sentence: “To date the current available data suggests that the depth of MRD correlates with clinical outcomes.”

	

	57-58
	
	Comment: Recommend specifying that MRD at any threshold (10-4, -5, -6) is associated with improvements in PFS and OS with the deeper MRD responses performing. It is important to set the expectation in the introduction that MRD is more of a continuum rather than binary measure.

Proposed change (if any): Undetectable MRD has been associated with improved PFS and OS among patients in CR regardless of prior transplant, disease stage or cytogenetics.  MRD is associated with improvements in PFS and OS with deeper MRD responses associated with longer survival.


	

	59-60
	
	Comment: Suggested revision for clarity.

Proposed change (if any): Suggest rewrite the sentence as follows: The availability of MRD data shortly after treatment is important because with With more effective treatment regimens, the duration of PFS will be evaluable only after a long observation period. is increasing; therefore, assessment of MRD after treatment has becoming increasingly important for earlier prognosis of long-term clinical outcome.

	

	61-64
	
	Comment: The following text (bold) is proposed to be added to the end of this paragraph to give consideration to patients who are heavily pretreated and relapse/refractory:

Proposed change (if any): “…..MRD response rate to be used as an intermediate endpoint in randomised controlled trials as long as the benefit in terms of long term efficacy can eventually be confirmed. For heavily pretreated patients who are relapsed and refractory to available therapy, durable MRD negativity could potentially support early approval from a single-arm study.”  


	

	62-64
	
	Comment: This statement implies that where MRD is used as an intermediate endpoint in a registration study, assuming there is a treatment benefit, the marketing authorisation would be conditional with a requirement to provide confirmatory OS/PFS data within a given timeframe.  However, lines 45-47 recognise that providing statistically and clinically meaningful result on PFS with newer therapies will take over 5 years. As such, clarification is requested as to whether will the timescale for providing such confirmatory data will be flexible.

Proposed change (if any):


	

	62-64
	
	Comment: Intermediate endpoint should be also applicable in a broader setting e.g. a single arm trial with a parallel randomized trial or a trial with a RWD or synthetic control. 

Proposed change (if any): “Qualitatively available data are sufficiently convincing for MRD response rate to be used as an intermediate endpoint in randomised controlled statistically robust trials as long as the benefit in terms of long term efficacy can eventually be confirmed.”

	

	67
	
	Comment: Please clarify the scope of the guideline on line 67 “Guidance is provided on the basis and regulatory requirements for the use of MRD as an intermediate endpoint to predict clinical benefit in trials in MM.” Is the guideline applicable to all MM settings (smoldering, newly diagnosed and relapsed MM)?

Proposed change (if any): 

	

	68-70
	
	Comment: The statement is too broad and the definition of immune therapies is not clear.  

Proposed change (if any): Novel immune therapies may present unique challenges with the techniques used to detect MRD and there are insufficient data available. At present, this guidance is not applicable for the use of MRD assessment in clinical trials with novel immune-therapies.  Application of this guidance should be considered on a case by case basis and should be discussed through scientific advice, where required.


	

	71
	
	Comment: The current guidance is not clear about the regulatory pathways where a filing based on MRD may apply. Clarity that this can be used across different regulatory procedures (initial marketing authorisations, extensions of indication, line extensions) is essential.
Proposed change (if any): Please add reference to Variations Regulation guideline. 

	

	81-83
	
	Comment: As the sensitivity of MRD methods improves 10-5 may not be the most appropriate definition of MRD neg.  As such, we suggest allowing flexibility for technological advances.
Proposed change (if any):  Undetectable (also referred as negative) MRD implies less than at least 1 in 105 residual tumour cells detected in the bone marrow following treatment.  In addition, durability of MRD should be assessed in prospective clinical studies e.g. durable MRD for 1 year, 2 years, 5 years.

	

	88-103
	
	Comment: With regard to the timing of measurement of MRD, it is recommended that companies address this as part of scientific advice, as appropriate.
Proposed change (if any):


	

	98-100
	
	Comment: A date range or an approximation would be preferable as the MRD testing may not be always feasible at day 100 due to clinical settings.

Proposed change (if any): For patients eligible to transplant, MRD testing should be done at two timepoints: at the time when a patient achieves the most optimal response following induction treatment and at approximately day 100 following transplant.

	

	98-100 and 174-176
	
	Comment: Please align recommendations on lines 98-100 ‘For patients eligible to transplant, MRD testing should be done at two timepoints: at the time when a patient achieves the most optimal response following induction treatment and at day 100 following transplant ’ and lines 174-176 ‘Measurement of MRD should be conducted after each treatment stage: at the time of suspected response (PR, VGPR, CR or sCR) following induction treatment and 100 days after ASCT in patients who receives transplantation.’ 

Proposed change (if any): 
Line 98-100: For patients eligible to transplant, MRD testing should be done at two timepoints: at the time when a patient achieves the most optimal response following induction treatment and at day 100 following transplant.  Whenever feasible, sustained MRD should be evaluated as an exploratory objective.
Line 174-176:  Measurement of MRD should be conducted after each treatment stage: at the time of suspected response (PR, VGPR, CR or sCR) following induction treatment and 100 days after ASCT in patients who receives transplantation.  Whenever feasible, sustained MRD should be evaluated as an exploratory objective.

	

	98-100
	
	Comment: Suggested rewording to improve sentence construction and to highlight that MRD testing may be conducted at >2 timepoints.  

Also it is important to point out that the day 100 post- transplant can be difficult to confirm CR due to persistent M-Protein and/or oligoclonal reconstitution.  As MRD negative status requires CR, the day 100 MRD evaluation can be complicated by MRD negative subjects who are not confirmed CR.

Proposed change (if any): Suggest rewrite the sentence as follows: 
Line 98-100: “For patients eligible to proceed to transplant, MRD testing should be done conducted (at a minimum) at two timepoints: at the time when a the patient achieves the most optimal response following induction treatment and at day 100 following transplant.  
The assessment of conventional response at Day 100 can be obscured by persistent monoclonal protein or oligoclonal banding (ref: IMWG Criteria 2016) reconstitution.  Further exploration in clinical studies is recommended to determine the prognostic significance of MRD negative status in non-CR subjects”

Line 164: Add additional sentence:  The assessment of conventional response at Day 100 can be obscured by persistent monoclonal protein or oligoclonal banding (ref: IMWG Criteria 2016) reconstitution.  Further exploration in clinical studies is recommended to determine the prognostic significance of MRD negative status in non-CR subjects

	

	101-103
	
	Comment:  Clarification is required regarding the definition of "maintenance therapy and whether this applies only to post-transplant subjects.  It is recommended that requirements associated with "continuous therapy," in the non-transplant setting also be included

Proposed change:

c) Maintenance treatment therapy or post-transplant or continuous therapy in the non-transplant setting.


	

	104-105
	
	Comment: In addition to the recommendation of evaluating MRD at time of best response, the longitudinal follow-up samples should be landmarked from treatment initiation to reduce immortal-time bias when the data are analysed. 

Proposed change (if any):  To study the duration of undetectable MRD, repeated landmarked MRD testing timepoints preferably every 6 months are recommended. Deviation of the selected timepoints may be acceptable if fully justified.


	

	105
	
	Comment: We propose deleting “Deviation of the selected timepoints may be acceptable if fully justified.” 

Proposed change (if any): “Deviation of the selected timepoints may be acceptable if fully justified. Selection of alternative/additional timepoints should be fully justified, if appropriate following scientific advice.”

	

	108-109
	
	Comment: Would propose changing “Multiparametric flow cytometry (MFC)” and only referencing Next Generation flow (NGF) to align with the IMWG MRD Guidelines as a recommended methodology.  

Proposed change (if any):  

· Multiparametric flow cytometry (MFC)Next generation flow cytometry (NGF): there is a validated Euroflow methodology.


	

	113-115
	
	Comment: We do not support the recommendation that NGF and NGS be used simultaneously in a study as the IMWG MRD guidelines recognise both methods.  Implementing both assays may lead to increased haemodilution of the samples, reduce the accuracy of the MRD evaluation and will be an additional burden for patients.  

Proposed change (if any): Currently no test fulfils all these criteria although next generation sequencing (NGS) and next generation flow (NGF) fulfill most of them and the use of either validated both methods simultaneously is recommended.  Both methodologies are acceptable by the IMWG to assess MRD. Whenever possible, assessing MRD by both methodologies is encouraged but not required. 


	

	116-120
	
	Comment:  It is considered that discussion of a quality management system is out of scope for a clinical development guideline as this is a standard GLP requirement. It is therefore suggested that this text be deleted.

Proposed change (if any): A quality management system that includes the laboratory organisational structure, responsibilities, policies and standards needed to ensure accuracy and satisfactory quality of the MRD evaluation assay would be required. It is recommended that MRD should be evaluated in accordance with Good Laboratory Practice (GLP) guidelines, or an equivalent quality management system, and that the analytical method should be appropriately validated.


	

	125-128
	
	Comment:  The following text (bold) is proposed to be added to this paragraph:

Proposed change (if any): “…..Sponsors are encouraged to discuss the possible use of MRD as a primary endpoint in studies with monoclonal antibodies, novel or complex biologics, with regulators.”


	

	125-128
	
	Comment: We do not agree that this concept is supported by available data.  As the comment is too broad, it will lead to confusion in the field.  

Proposed change (if any): In the case of monoclonal antibodies therapy the laboratory assay of MRD represents a challenge as low levels of antibody can lead to false-positive results. The use of NGS is not affected by antibody-based treatment. Other therapies including chimeric antigen receptor T cells may require other strategy yet to be defined.

	

	130-143
	
	Comment: The guideline states that provision of statistically significant/clinically relevant PFS data can take up to 5 years in RCT with new effective therapies (see Line 37).  For MRD to be accepted to support a conditional approval, it will be important there is flexibility over the timescale to provide ‘confirmatory comprehensive data of PFS and OS’ (see Line 132)

‘Early approval of a medicinal product based on MRD as an intermediate endpoint may be considered due to medical need (e.g. comprehensive data on time-dependent endpoints would take a disproportionate long time) provided that confirmatory comprehensive data on PFS and OS from the same trial are submitted at a later stage.’
This implies that confirmatory PFS/OS data from the same study are expected to be submitted at a later stage, but the next sentence (Line 133) states:

‘Therefore, confirmatory trials should be designed to demonstrate efficacy with regards to PFS and/or OS and pre-specify how any potential problems due to early licensure based on MRD as an intermediate endpoint (e.g. cross over) will be appropriately handled.’

This implies additional confirmatory studies should be conducted to demonstrate efficacy with regards to PFS/OS.

Further clarity should be given on whether positive confirmatory PFS and or OS data would be expected from the same study which could be confounded by cross-over or drop out of patients or whether confirmatory PFS/OS could be provided from a different study/patient population.  Ideally the guidance would contain some flexibility and agreement on the development programme and confirmatory data could be agreed via scientific advice, where required.

The current guidance is not clear about the regulatory pathways where a filing based on MRD may apply. Clarity that this can be used across different regulatory procedures (initial marketing authorisations, extensions of indication, line extensions) is essential.
Proposed change (if any): Early approval of a medicinal product based on MRD as an intermediate endpoint may be considered either in an initial marketing authorisation, an extension of indication or a line extension procedure. This early approval may be considered due to medical need (e.g. comprehensive data on time-dependent endpoints would take a disproportionate long time) provided that confirmatory comprehensive data on PFS and OS from the same trial are submitted at a later stage.

	

	133-136 


	
	Comment: We acknowledge some of the potential problems that may arise in early licensure based on MRD as an intermediate endpoint, e.g. crossover. If a conditional approval is based on MRD, and the study is continued to have a PFS readout, there will potentially be a lot of censoring in the control arm and an imbalance between treatment arms in dropout rates resulting in biased treatment effect

It would be helpful if the EMA could provide additional clarity on how to address challenges e.g. crossover in early licensure with MRD as an intermediate endpoint, especially as mature PFS data will be available at a later time once MRD is reached.

Proposed change (if any): EMA to clarify and update text in guidance


	

	130-136
	
	Comment: First line MM is unlikely to be the first indication for products in development, therefore MRD is most likely to be used as an end point for an indication extension.  For example, there may be instances where a company will file a MAA with a Phase 1/2 study as the basis of an initial CMA, in the last line setting for MM.  In this case ORR will be the primary endpoint, rather than MRD. The subsequent Phase 3 study filed to fulfil the commitment (and to convert the CMA to a full MA) will be conducted in an earlier line MM setting where MRD will be used as an intermediate endpoint.  

Because the data utilising MRD as endpoint may not be part of the initial MAA, there is no legal basis for granting conditional authorisation on the basis of these data.  As such clarification regarding the regulatory process to use MRD as an interim endpoint for approval of an indication extension (e.g. use of other regulatory tools such as post approval commitments) is requested.
Proposed change (if any): 

	

	148
	
	Comment: If MRD is going to be used as a surrogate endpoint for early approval, it should also (in addition to PFS and/or OS) be statistically powered.

Proposed change (if any): Suggest rewrite the sentence as follows: “The trial should be prospectively powered for MRD and PFS and all patients should be followed up for OS”.

	

	161
	
	Comment: Suggested rewording to more clearly define content of bullet points that follow.

Proposed change (if any): Suggest rewrite the header as follows: “Definition of undetectable MRD, timing of MRD measurements, and laboratory measurement of MRD definitions as clinical endpoint and methods”


	

	162-164
	
	Comment: Many VGPR patients are assessed to be MRD negative, potentially due to the long stability of the M protein and time of assessment of MRD status.  Special consideration should be given to this group in the MRD response rate.

Proposed change (if any):  Undetectable MRD response rate following treatment is defined as the proportion of patients in the study population who achieve clinical IMWG-defined very good partial response and complete response (CR) and undetectable MRD in BM at a pre-specified time-point after treatment.


	

	162-164
	
	Comment: Definition of MRD response criteria and contingency should take into consideration the unique challenges when employing specific therapeutic modalities. Consider adding “among patients who achieved ≥VGPR’’. 

Further guidance on the definition of the response rate analysis population (ITT, Efficacy evaluable, Per Protocol) to be used for MRD analysis would be welcomed.

Proposed change (if any):
  
	

	172-173
	
	Comment: It is considered that discussion of quality control is out of scope for a clinical development guideline as this is a standard GLP requirement. It is therefore suggested that this text be deleted.

Proposed change (if any): A quality control scheme for each laboratory providing MRD analysis in the clinical trial will be required.


	

	174-176
	
	Comment: The value of measuring MRD in patients with PR is unclear, due to the high probability of these patients being MRD positive.

Proposed change (if any):

	

	174-176
	
	Comment:  We do not consider that reference to PR is require as MRD is not required to be measured. 

Proposed change (if any): Measurement of MRD should be conducted after each treatment stage: at the time of suspected response (PR, VGPR, CR or sCR) following induction treatment and 100 days after ASCT in patients who receives transplantation. 


	

	174-180
	
	See earlier comments on timing (line 88-103)


	

	174-180
	
	Comment: The timing of MRD assessment should be determined based on the MOA of the drug and the MM setting.   This should be on a protocol by protocol basis and not be specified in this guidance.

Proposed change (if any): Measurement of MRD should be conducted after each treatment stage: at the time of suspected response (PR, VGPR, CR or sCR) following induction treatment and 100 days after ASCT in patients who receives transplantation. For patients receiving maintenance treatment MRD testing should be conducted before the start of maintenance and at subsequent timepoints. The timepoints of the MRD test will depend on the administered treatment regimen and study objectives, should be pre-specified in the protocol and justified by a biological rationale and appropriate data on the mechanism of action of the drug and prior knowledge on the kinetics of responses. Application of this guidance should be considered on a case by case bases and should be discussed through scientific advice, where required.

	

	174-180
	
	Comment:  No reference is made to transplant ineligible patients in this paragraph, however, Lines 94-95 state that MRD assessment should be conducted at the time of optimal response.   This time can vary significantly between patients hence clarification is required as to whether a specific time point of assessment for all patients (the approach that FDA favours) or assessment at different timepoints on reaching CR is required.
Proposed change (if any):

	

	183-186

192-193

202-204
	
	Comment: We do not support the requirement to confirm undetectable MRD eradication of tumour cells in the extramedullary compartment by PET.  We agree with the sentences in Lines 202-204.  The IWMG consensus guidelines do not require a negative PET/CT scan to determine MRD negativity in the context of a negative NGF or NGS and there are limited data to support the added benefit of PET/CT with MRD.  Additionally, there are currently no clear consensus guidelines for PET/CT interpretation in myeloma and this is not available in all centres. This requirement could subject patients to an excess amount of radiation with unclear benefit. 
Patients may have undetectable MRD even if there is VGPR/PR by conventional IMWG assessment. This is particularly important in patients who are VGPR due to persistent monoclonal protein or oligoclonal reconstitution (ref: IMWG Criteria 2016). Therefore, it is encouraged to separate out the requirement for CR (or any IMWG conventional response category) in the assessment of sustained undetectable MRD status. If patients have undetectable MRD by a validated, IMWG recognised MRD assay, then achieving sustained undetectable MRD should be based on that assay. 

Proposed change (if any):
Lines 183-186

· In patients with undetectable MRD eradication of tumour cells needs to be confirmed in the extramedullary compartment. Total eradication of tumour cells from all compartments would imply ruling out extramedullary disease (e.g. negative PET scan) and undetectable MRD in BM and should be reported as a secondary endpoint.

Lines 192-193

· Sustained undetectable MRD would be defined as undetectable MRD in patients in CR and with normal imaging that has lasted confirmed at a minimum of 1 year.

Lines 202-204

· Up to 10% of patients have extramedullary disease at diagnosis and a high proportion have these findings at the time of relapse. It is unknown if the detection of imaging positive (e.g. PET) lesions either at diagnosis or relapse has a prognostic significance.  Further exploration in clinical studies is recommended to determine the prognostic significance of imaging with MRD evaluation.


	

	187-188
	
	Comment:  We agree with this statement and seek clearer language that the “MRD non-responders” will be part of any statistical analysis (as MRD ‘positive’) rather than being censored to reduce bias.  

Proposed change (if any): Patients with missing MRD assessment (any cause) and patients with detectable MRD status will be counted as MRD non-responders. and will be part of any statistical analysis (as MRD positive) to avoid potential bias.

	

	192-193
	
	Comment: The IMWG has no guidance on the use of PET/CT in combination with NGF or NGS. While this parameter may be explored, it will be difficult to standardize in prospective studies due to lack of agreement in IWMG regarding the interpretation of the scan.  As such, reference to imaging should be deleted.

Proposed change (if any): Sustained undetectable MRD would be defined as undetectable MRD in patients in CR and with normal imaging that has lasted a minimum of 1 year. 


	

	192-193
	
	Comment: Regarding sustained undetectable MRD, please clarify: 1) whether sustained MRD neg data are expected from all patients to support surrogate endpoint analysis and 2) is there a standard time window e.g. 1 year.
Proposed change (if any): “Sustained undetectable MRD would be defined as undetectable MRD in patients in CR or better and with normal imaging that has last a minimum of 1 year post initial MRD negative result.”

	

	209-211
	
	Comment: It appears that high risk cytogenetic patients display different kinetics when it comes to achieving MRD negativity. If these patients do achieve MRD negativity – it is often reached quickly and also lost quickly therefore the MRD readout for these patients may need to follow different time points for assessment.

Proposed change (if any):  Assessment of MRD kinetics over the disease course instead of at a single time-point when CR is first documented may provide a better evaluation of disease control. This may be particularly appropriate in high risk cytogenetic patients where different MRD kinetics are often observed. Exploratory analysis of MRD in BM at more than one time point is recommended.


	


Please add more rows if needed.
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