


INTRODUCTION 

For oncology clinical trials there is growing recognition that surrogate or intermediate makers are 

needed to drive the licensing approval process and support expedited drug development. In March 

2014 the European Medicines Agency (EMA) published draft guidance considering the role of 

pathological Complete Response (pCR) as an endpoint in neoadjuvant breast cancer studies. 

On May 13 and 14, 2014, the Biotherapy Development Association (BDA) met in London to debate 

the draft guidance. In addition to endpoints in neoadjuvant breast cancer the meeting, attended by 41 

delegates (see appendix 3) from academia, industry and the regulatory authorities, also considered 

minimal residual disease (MRD) in chronic lymphocytic leukaemia (CLL) and other haematological 

malignancies. A draft EMA document on MRD as an endpoint in CLL is expected in July. 

 

MINIMAL RESIDUAL DISEASE AS AN ENDPOINT IN CLL 

Presentation by Beatrice Flores from the Medicines and Healthcare Products Regulatory Agency UK, 

and lead author of EMA’s draft concept paper on MRD in CLL. 

Minimal residual disease (MRD) negativity together with a clinical complete response after induction 

therapy serves as an intermediate licensing endpoint in randomised clinical trials designed for 

progression free survival (PFS) superiority, concluded Beatrice Flores. 

Flores’ presentation provided a foretaste of the likely conclusions of the EMA’s draft guideline on 

MRD as an endpoint in CLL. The advantage of such an ‘interactive approach’, said Flores, was that it 

enabled BDA delegates’ views to be taken into account at an early stage in the process. 

Highlighting major points from the CLL document, Flores said: 

 The MRD threshold for CLL negativity has been defined as one malignant cell in 10,000 

leukocytes (MRD<10 ¯⁴). 

 Either flow cytometry or PCR based techniques can be used. While each has pros and cons, 

both deliver the sensitivity required to assess MRD. However, where more than one 

laboratory is used in a clinical trial they would need to adopt the same method to ensure 

consistency. 

 While central laboratories represent the preferred option this requirement was not essential if 

robust quality control systems were put in place. Central laboratories, however, were likely to 

prove challenging for flow cytometry since samples requiring processing within six hours. 

 MRD samples can be obtained from both peripheral blood and bone marrow. For monoclonal 

antibody therapies, which clear malignant cells faster in peripheral blood than bone marrow, 

negative results in blood required confirmation in bone marrow. With other drugs the need for 

bone marrow biopsy was less clear. The EMA were interested in canvassing delegate’s views 

around this area. 

 MRD levels at the end of the induction period have been demonstrated to be strong predictors 

of PFS independent of the type or line of treatment, whether the patient has poor risk factors, 

and quality of the response. Studies suggest that MRD <10 ¯⁴ predicts a PFS of six years; > 

10 ¯⁴ a PFS of two years, that > 10 ¯⁴ to > 10 ¯² a PFS of three years, and > 10 ¯²a PFS of 

one year. Limited data suggest MRD can predict overall survival (OS), but data from phase 3 

trials is required for validation. 

 For the purpose of trials patients who miss MRD assessments, or who are found to be MRD 

positive, would be classed MRD non responders. In trials all patients should be followed for 

PFS and OS. If clinically evident disease is present after treatment patients would not require 

MRD testing. 



The EMA, added Flores, would like to see more exploratory analyses undertaken, where outcomes 

were explored according to different MRD levels of ‘cut off’, i.e. > 10 ¯⁵, and 10 ¯⁶. 

Flores said that the EMA would be interested in hearing delegates’ views on the following points: 

 Whether there was a need for central laboratories? 

 Whether the proposed tissue sample strategy was reasonable? 

 Whether we can consider patients who are MRD negative with a partial response to be 

responders. 

 

WHOLE GROUP DISCUSSION OF MRD AS ENDPOINT IN CLL PRESENTATION  

Quality assurance and laboratory standards 

 While the central laboratory concept was felt to be preferable by some, it was not considered 

an absolute requirement. Others argued that pivotal studies would be greatly helped by 

establishing single central laboratories. A practical solution, it was felt, would be to create the 

‘hybrid’ situation where a limited network of regional laboratories could be standardised 

through good quality control initiatives, standardising reagents and strategies. 

 Guidelines that were too prescriptive were felt to be dangerous. Instead broad statements 

outlining the concept of reducing the number of laboratories involved (and variability) were 

preferred. One approach was for guidelines to set the maximum acceptable variability of 

assays which could be tested to ensure that specifications are met. 

 Concerns were expressed that while quality control could be maintained in clinical trials, it 

was harder in routine clinical care. Currently MRD testing is not used to make treatment 

decisions once drugs have been licensed. However, in future treatment protocols might be 

guided by MRD testing. For example, patients might be treated until they achieve MRD 

negativity. For each individual condition there was a need to consider whether MRD was a 

useful addition for making treatment decisions. The reoccurrence of MRD ‘positivity’ indicated 

disease progression. Here the need for caution was urged, since it is easier to progress from 

an MRD negative state than a partial response. It should not be assumed that MRD positive 

patients are necessarily in relapse. Research is needed to explore whether the re-emergence 

of MRD positivity might indicate the need to treat relapse. 

 One difference between flow cytometry and PCR is that flow cytometry offers no opportunity 

to store samples and review them later, while PCR provides the possibility to store samples 

and assess them retrospectively. Both methods deliver the same quantification of 10¯⁴. 

 Patients who are MRD positive in peripheral blood are likely to only have low levels of 

positivity making it necessary to undertake additional bone marrow procedures to determine if 

they are in CR or PR. If patients are MRD negative CR is part of the MRD definition, so a 

bone marrow aspirate is required to determine their overall negative status. 

 It was questioned whether someone who was MRD negative, but found to have a partial 

response on bone marrow biopsy should be labelled an MRD responder. While everyone 

agreed about MRD negative CR, MRD negative PR proved more controversial. The amount 

of disease present in tissues varies according to different haematological conditions. In 

multiple myeloma MRD negative in bone results are considered inconclusive since 

sequestration of tumour cells in bone marrow is uneven. Such findings indicate the need to 

consider the issue separately for different diseases. 

 While the level of 10 ¯⁴ was felt appropriate for drug approval decisions, higher levels of 

precision were needed in clinical practice for treatment decisions. Here it was felt PET CT 

could represent a useful addition. 

 Ultimately, trials are needed with side by side comparisons of results from blood and bone 

demonstrating how each predicts long term outcome. 



 Clinicians and ethics committees were considered reluctant to perform bone marrow biopsies 

in CLL MRD blood negative patients since this is not a routine procedure. 

 While the 10 ¯⁴ threshold has been written into the guidelines, there was felt to be a need to 

undertake further exploratory analyses at different thresholds  (from 10 ¯⁴ to 10 ¯⁶ )to gain 

more data. 

 For licensing it was agreed that fixed threshold levels of MRD sensitivity were needed. The 

point was raised that such fixed thresholds for MRD negativity delivered the advantage of 

allowing comparisons between investigational agents in different trials. 

 

FEEDBACK ON THE ROLE OF MRD RESPONSE AS AN ENDPOINT IN CLL 

 A consensus was reached that 48 hours was an acceptable time span for flow cytometry 

samples to reach the laboratory. 

 The clinical evidence for MRD response justifying new guidance includes around 10 

published trials (comprising 1190 patients) providing evidence that MRD negativity equates to 

longer PFS. These include the CLL8 and CLL11 trials; with further data anticipated from the 

upcoming CLL10 trial. All trials used the 10 ¯⁴ threshold. 

 There was broad consensus 10 ¯⁴ should remain the cut off, since this is where the evidence 

is. Depth of response should be recorded in future trials. 

 Data from the CLL8 trial shows halving MRD levels in both peripheral blood and bone marrow 

leads to a doubling of PFS (HR approximately 0.6). 

 The minimum requirement for studies is to show a statistical difference for MRD levels 

between the two arms of a trial. With current data it is impossible to provide a good estimation 

of differences needed. 

 Factoring in durations of MRD response were not felt to provide useful additional information, 

since unlike CML there is no evidence to suggest duration of CLL negativity has clinical 

meaning. This is because time to MRD progression is heavily dependent on the biological 

features of individual patients. 

 Further data are needed to understand the significance of MRD response duration. The 

current practice of the German CLL study group is to collect MRD follow-up data at 1 year 

and 1.5 years. In Leeds MRD follow-up data is now collected annually. 

 There may be people who are MRD positive but who have yet to experience a full clinical 

relapse who might benefit from treatment. Uncertainty exists for borderline patients who pass 

in and out of MRD positivity. 

 There was uncertainty about trade-offs between small improvements in MRD and increases in 

toxicity. For drugs with poor toxicity profiles large differences in MRD were needed to 

overcome such uncertainty. 

 Peripheral blood versus bone marrow: The proposal that patients found to be MRD 

negative in peripheral blood required confirmation in bone marrow was felt to be acceptable. 

German trials found that substantial numbers of patients are MRD negative in peripheral 

blood, yet positive at the level of 10 ¯⁴ in bone marrow. The finding that this occurrence is 

more pronounced in FRC treated patients than FC treated patients points to therapies having 

different abilities to clear peripheral blood and bone marrow. 

 MRD negative partial response patients: MRD negativity was felt a better predictor of 

outcome than complete response since the latter assessment is highly subjective. There was 

controversy whether a partial/ complete response would also be required for patients who 

were MRD negative on bone marrow. One group felt that proportion of patients who would be 

MRD negative on bone marrow but not have achieved a partial response would be so small 

that statistically it was unimportant.  Another group, however, felt the achievement of MRD 

negativity and complete response to be a reasonable requirement since studies suggest that 

patients who are MRD negative in bone marrow yet still have residual disease do badly long 



term. The introduction of modalities, such as PET, could be helpful to accurately define extent 

of residual disease. The ability to identify patients who had achieved a partial response 

/complete response was felt to be of greater importance outside clinical trials when using the 

information was used to make clinical decisions, such as increasing drug dose. The timing of 

MRD assessment should not be dependent on whether patients have achieved a complete or 

partial response, but should instead be undertaken at fixed time points in the trial. 

 Guidelines for laboratories: Guidelines for minimum standards in flow cytometry can be 

obtained from the European Research Initiative in CLL and Euroflow; while PCR guidelines 

can be obtained from the ECSG. Provided there is good quality control the choice of 

technique should be left up to companies or investigators. If several central labs are used in 

trials, data should be available to show tests are performed in comparable ways (possibly 

data on inter laboratory variance). Within studies if the same thresholds (i.e. 10 ¯⁴) are used 

flow cytometry and PCR techniques were inter changeable. It was felt likely, however, that 

most trial protocols would require the same techniques to be used at different centres. 

 

 

FEEDBACK ON MULTIPLE MYELOMA 

 The EMA’s perception that less data was available for multiple myeloma (MM) than CLL for 

correlating MRD to outcome was felt to be incorrect. There are known to be three UK studies 

(with additional date from Myeloma 11 expected soon), three Spanish studies and two 

German studies that have already made this correlation. Furthermore, the FDA is closer to 

adopting MRD as a surrogate endpoint in MM than CLL. 

 In MM (like CLL) the 10 ¯⁴ threshold stands up, and has been shown to apply to both OS and 

PFS. Exploratory studies should explore the value of the additional thresholds of 10 ¯⁵ and 10 

¯⁶. 

 In MM one difference from CLL is that bone marrow biopsies are needed at all stages, with 

the effect that MRD cannot be easily used for sequential disease monitoring. This 

emphasises the need to develop alternative approaches to bone marrow biopsy. 

 It was felt that MRD testing could be used as a method to differentiate the heterogeneity of 

patients within a clinical trial. For example, patients could be defined into two groups 

according to MRD positivity, and then randomised to different treatments. 

 

FEEDBACK ON CML 

 The session considered whether there was a need to change or adapt the EMA’s current 

Appendix 4 guidance on CML. 

 In CML, it was felt, there were arguments to change the surrogate end point of major 

molecular response at 18 months to the achievement of molecular response 
4.5

 at 12 months. 

Since the majority of drugs currently achieve an MMR at 18 months, there was a need to 

have the ability to distinguish benefits for new treatments. Flexibility, it was felt, was needed 

over endpoints. 

 Both the rapidity and sustainability of response need to be captured. Rapidity of response is 

important in CML, since the quicker the response the less patients are likely to transform to 

accelerated phase and blast crisis. 



 

FEEDBACK ON THE ROLE OF PATHOLOGICAL CR AS AN ENDPOINT IN NEOADJUVANT BREAST 

CANCER (see appendix 1) 

 While pathological complete response (pCR) may not provide the perfect endpoint for 

neoadjuvant therapy in breast cancer, it was felt to represent the best available technology for 

fast approval. PCR summarises a ‘wealth of data’ that otherwise would be difficult to capture 

as an endpoint. Investigators, however, should be encouraged to capture additional data to 

pCR since new information might prove valuable further down the line. It was felt important to 

keep things as simple as possible, and make the most of information collected routinely. 

 Pathology: The ‘blinding’ of pathologists was universally recognised as important. Regarding 

the debate of central versus local review, it was felt local pathologists should be allowed to 

use the methods they perform every day, but have the option of obtaining advice from 

reference pathologists. While some believed guidelines should be developed defining best 

pathology practice, others argued that it would be sufficient for the document to include a 

sentence saying “thought should be given to ...” Such an approach, they argued, would 

provide the opportunity to add in new information. For companies the ability to demonstrate 

they followed best practice carried ‘weight’ with regulators. 

 Relationship between pCR and OS/EFS: The draft guidelines, it was felt, would benefit from 

a stronger statement explaining why it was believed pCR served as a surrogate endpoint for 

evaluating the efficacy of novel therapies. In line 29 after ‘the efficacy of novel therapies’ the 

group wished to add the wording ‘in the new adjuvant setting’. The rationale here was to 

underline the view that pCR was only applicable for testing new medicines in the neoadjuvant 

settings. There was debate about whether a clinically meaningful increase in pCR should be 

defined for all trials. One suggestion was that the increase in PFS used in adjuvant trials 

(currently 30 to 50%) might be adopted for neoadjuvant trials using pCR. 

 Health Technology Assessments (HTAs): HTA assessors may not recognise drugs whose 

approval was based on pCR. The time frame of 12 weeks neoadjuvant therapy was felt too 

short to consider quality of life because women during this period are still experiencing the 

‘chaos’ of diagnosis. Rather than undertaking formal quality of life studies, there was felt to be 

a need to capture the holistic impact of neoadjuvant treatment on the experience of breast 

cancer .Here issues such as duration of hospitalisation might be included. How neoadjuvant 

therapy altered the later course of breast cancer also needed consideration. For example the 

conversion of an inoperable tumour into an operable tumour might represent a long term 

benefit that was not captured in the short term. There was also a need to capture whether 

toxicity was acceptable – for add on therapies the toxicity of the investigational agent should 

not compromise the delivery of standard treatments. 

 Line 65: Delegates wanted to highlight line 65 “Extrapolation from the neoadjuvant setting to 

an indication for use as adjuvant therapy” which they felt unclear. There was uncerta inty 

whether the sentence implied three months of neoadjuvant therapy would allow companies to 

gain indications in both the neoadjuvant and adjuvant settings. It was also suggested the 

sentence might mean that following three months neoadjuvant treatment it was possible to 

continue adjuvant therapy after surgery. 



  

APPENDIX 1: EMA GUIDANCE 

THE ROLE OF THE PATHOLOGICAL COMPLETE RESPONSE  

AS AN ENDPOINT IN NEOADJUVANT BREAST CANCER STUDIES 
http://www.ema.europa.eu:80/ema/doc_index.jsp?curl=pages/includes/document/document_
detail.jsp?webContentId=WC500165781&murl=menus/document_library/document_library.js
p&mid=0b01ac058009a3dc 

 

http://www.ema.europa.eu/ema/doc_index.jsp?curl=pages/includes/document/document_detail.jsp?webContentId=WC500165781&murl=menus/document_library/document_library.jsp&mid=0b01ac058009a3dc
http://www.ema.europa.eu/ema/doc_index.jsp?curl=pages/includes/document/document_detail.jsp?webContentId=WC500165781&murl=menus/document_library/document_library.jsp&mid=0b01ac058009a3dc
http://www.ema.europa.eu/ema/doc_index.jsp?curl=pages/includes/document/document_detail.jsp?webContentId=WC500165781&murl=menus/document_library/document_library.jsp&mid=0b01ac058009a3dc


 

 

 



 



APPENDIX 2:  MYELOMA MRD: CURRENT STATE OF THE ART 

From Roger Owen & Andy Rawstron 

20/5/2014 

 

Flow cytometry is the current method of choice. 

 Applicable to ~97% of patients (this is close to the theoretical maximum as a minority of 

myeloma patients will have non-informative bone marrows at presentation) 

 Reproducible sensitivity of 10-4 

 International consensus has been reached with respect to methodology 

 ASO-PCR has the potential for greater sensitivity but is applicable to significantly fewer 

patients and is time consuming and labour intensive 

 NGS-based methods show considerable promise but require more detailed clinical evaluation 

 

MRD (by flow cytometry, sensitivity 10-4) shows a reproducible effect on outcome in myeloma. 

 MRD assessment at day 100 following ASCT is highly predictive outcome. It predicts for both 

PFS and OS and the significance is retained in multivariate models (Rawstron et al, 2002; 

Paiva et al, 2008, Rawstron et al, 2013). 

 MRD assessment at day 100 post-ASCT is predictive of outcome in patients achieving a 

conventional complete response and is applicable to patients with standard and adverse risk 

cytogenetics (Paiva et al, 2008, Paiva et al, 2012; Rawstron et al, 2013). 

 The effect of MRD is independent of treatment; a phenomenon also demonstrable in CLL 

(Bottcher et al, 2012; de Tute et al, Kyoto presentation 2013; Ashcroft et al, ASH 2013) 

 MRD predicts outcome (PFS) in non-transplant eligible patient cohorts and is again applicable 

to patients in CR (Paiva et al, 2011) 

 Data from the UK Myeloma X trial has demonstrated, at least in terms of PFS, that it is also 

predictive of outcome in the relapse setting, again independent of treatment received 

(Ashcroft et al, ASH 2013) 

 

Additional insights:  

 MRD studies may be used to assess pre-ASCT induction schedules and / or post-ASCT 

maintenance strategies. In these contexts MRD provides added value as traditional M protein 

assessments may be uninformative and / or misleading (Rawstron et al, 2013) 

 Assessment of outcome (PFS and OS) in MRD-positive patients post-ASCT has 

demonstrated a clear relationship between degree of tumour depletion and overall outcome 

(Rawstron et al, manuscript in preparation) 

 

Future applications of MRD studies: 

 Investigator led studies 

 Surrogate end point for regulatory studies (Workshop co-hosted by FDA and NCI in March 

2014, consensus document awaited) 

 Clinical decision making in individual patients  



APPENDIX 3: BDA WORKSHOP - PARTICIPANTS LIST 

Name Affiliation Country 

Valérie André Lilly UK GB 

Jane Apperley Hammersmith Hospital - Faculty Of Medicine, 
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GB 

Martine Bayssas Celgene CH 

Sebastian Böttcher Klinik Für Innere Medizin Ii, Schwerpunkten 
Hämatologie Und Onkologie 

DE 

Thomas Buechele F. Hoffmann-la Roche / Division Pharma / Gpso CH 

Jacqueline Bussolari Janssen Research & Development US 

Alessandra Di Bacco Millennium: The Takeda Oncology Company US 

Arlette Duvelleroy Sanofi Recherche Et Developpement FR 

Günter Fingerle-Rowson F. Hoffmann-la Roche Ag, Switzerland DE 

Beatriz Flores Medicines And Healthcare Products Regulatory 
Agency, UK 

GB 

Letizia Foroni Imperial College NHS Trust GB 

Janet Fricker Medical Writer GB 

Rosa Giuliani Department Of Oncology, Hospital San Camillo-
Forlanini 

IT 

Axel Glasmacher Celgene International Sàrl CH 

Alissa Goodale Genentech US 

Bodo Hammes Lilly Deutschland Gmbh DE 

Angela Howes Janssen Research & Development  
(a J&J Company) 

GB 

Dietrich Knoerzer Roche Pharma Ag DE 

Sibylle Loibl Gbg Forschungs Gmbh DE 

Owe Luhr Celgene Gmbh CH 

Paul McCleverty Janssen R&D GB 

Hans D. Menssen Novartis Pharma Ag CH 

Allison Nance Celgene Corporation US 

Mariana Nascimento Alencar de 
Lima 

BDA BE 

Bharti Navsariwala Takeda GB 

Corina Oprea Sanofi R&D FR 

Roger Owen The Leeds Teaching Hospitals NHS Trust, UK GB 

Julian Paesler Federal Institute For Drugs And Medical Devices DE 

Reshma Patel Johnson & Johnson GB 

Francesco Pignatti European Medicines Agency GB 

Andy Rawstron St James’s University Hospital, Department Of 
Haematology 

GB 

Marjorie Recorbet BDA BE 

Graham Ross Roche Products Limited (pharmaceuticals) GB 

Christoph Schoenlein Novartis CH 

Paul Sherrington Celgene International CH 

Eva Skovlund University of Oslo NO 

John F. Smyth University of Edinburgh GB 

Klaus Sommer Bayer Pharma Ag DE 

Robyn Sterner Janssen Pharmaceutical R&D US 
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