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ABOUT HMDS

The Haematological Malignancy Diagnostic Service (HMDS) in Leeds was established in 1992. It 
was the first laboratory in the UK to offer a fully integrated service for the diagnosis and monitoring 
of haematological malignancies, an approach which is now the national standard of care. The 
laboratory provides a comprehensive diagnostic service to a population of six million people across 
the North of England as well as receiving referrals from across the UK. It also acts as a central 
laboratory for many large national clinical trials. The integrated nature of the department allows 
rapid development of diagnostic technology and HMDS remains at the forefront of applying these 
novel techniques in a clinical setting.

The department also has a strong research programme and key areas of interest currently include:

- the establishment of new molecular technologies into routine diagnostic practice for both 
myeloid and lymphoid malignancies

- development of consensus flow cytometry panels for residual disease monitoring in CLL and 
myeloma

HMDS
Level 3, Bexley Wing
St James’s University Hospital
Beckett Street
Leeds LS9 7TF
Telephone:  0113 206 7851 (office hours)
Website: www.hmds.info
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WELCOME

The HMDS Annual Haematopathology Update: 
Incorporating novel diagnostics into patient management

Welcome to the HMDS Summer study day 2017. We are pleased to be hosting this event for its 
fourth year and have put together what we hope will be an informative and relevant programme.

The field of haematological malignancy is changing rapidly. Knowledge of both normal and 
neoplastic haematopoiesis has improved significantly due to advances in technology, particularly 
in genomics. This has led to a plethora of novel therapies which are more targeted than previously 
existing options. To maximise benefit to patients requires introduction of these technological 
advances into routine diagnostic laboratories. The sessions throughout the day will concentrate 
on the recent advances seen within the myeloid and mature lymphoid malignancies and how this 
impacts on approaches to diagnostics.

We would like to say a huge thank you to all our sponsors - please take the time to visit the stands 
and speak with them during the breaks. We are also very grateful for the invaluable help of Hartley 
Taylor.

We hope that you find the sessions interesting and that you enjoy your visit to Leeds.

Ruth De Tute
(Organiser)

Sheila O’Connor
(Organiser)

Cathy Burton
(Head of Department)
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PROGRAMME
09.00 Registration with coffee and pastries 

 Session 1: Chronic myeloid disorders Chair: Dr Graeme Smith

09.30 MDS/MPN overlap disorders and other Professor Nick Cross
 atypical MPN University of Southampton

10.00 The diagnosis of chronic myelomonocytic leukaemia Dr Catherine Cargo
 in 2017 HMDS Leeds

 Session 2: Histiocytic disorders Chair: Professor Peter Hillmen

10.30 The A to X of histiocytosis Professor Matthew Collin
  University of Newcastle

11.00 BRAF inhibitors Dr Tal Munir
  St James’s University Hospital, Leeds

11.30 Coffee

 Session 3: T-cell and mantle cell lymphoma Chair: Dr Rod Johnson

11.50 T cell lymphomas Professor Simon Wagner
  University of Leicester 

12.20 Molecular diagnosis of T-cell lymphoma with an Dr John Goodlad
 emphasis on translocations of DUSP22 and TP63 HMDS Leeds &
  Greater Glasgow and Clyde

12.40 Mantle cell lymphoma Professor Simon Rule
  University Hospitals of Plymouth 

13.10 Lunch

 Session 4: Minimal residual disease monitoring Chair: Dr Roger Owen

14.00 Impact of minimal residual disease in transplant Dr Roger Owen 
 ineligible myeloma patients: results  from the Leeds Teaching Hospitals
 UK NCRI Myeloma XI trial

14.20 Novel therapies in CLL and the impact on MRD Professor Andy Rawstron
  HMDS Leeds

14.40 Residual disease monitoring in WM/LPL Dr Ruth de Tute
  HMDS Leeds

15.00 Coffee

 Session 5: Myeloma Chair: Professor Gordon Cook

15.30 Genetics of myeloma  Dr Martin Kaiser
    Institute of Cancer Research, London

16.00 Immunotherapy in myeloma Dr Chris Parrish 
  St James’s Institute of Oncology, Leeds

16.30 Summary and close
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Professor Nick Cross

Nick Cross is Directorship of the Wessex Regional Genetics Laboratory, Salisbury and Professor of Human Genetics 
at the University of Southampton. His research, which has resulted in more than 330 peer reviewed publications, 
focuses on the molecular pathogenesis of myeloid malignancies as well as the development, validation and 
standardisation of genetic tests.

MDS/MPN overlap disorders and other atypical MPN
Chronic myeloid leukemia (CML) has been defined for many years as BCR-ABL positive disease only, but older 
publications refer to a poor prognosis, clinically heterogeneous entity termed ‘BCR-ABL negative CML’ constituting 
about 5% of CML cases. Apart from very rare CML cases with cytogenetically cryptic, atypical variant BCR-ABL 
fusions that had been inadvertently missed during the diagnostic work up, most of these cases would now be 
classified as a subtype of myelodysplastic/myeloproliferative neoplasm (MDS/MPN) such as atypical CML (aCML), 
chronic myelomonocytic leukemia (CMML) or chronic neutrophilic leukemia (CNL). A minority would be classified 
as systemic mastocytosis with an associated hematological neoplasm (SM-AHN) or myeloid/lymphoid neoplasms 
associated with eosinophilia and rearrangement of PDGFRA, PDGFRB, or FGFR1 or with PCM1-JAK2 (MLN-eo).1

Both aCML and CML have bone marrows with hyperplastic myeloid hyperplasia and peripheral blood leucocytosis 
characterized by the presence of myeloid precursor cells. However, aCML is characterized by prominent dysplastic 
granulopoiesis with or without dysplasia of the erythroid and megakaryocytic lineages, and absent or minimal 
basophilia. The requirement for ≥10% immature myeloid cells in the peripheral blood and absence of monocytosis 
distinguishes aCML from CNL and CMML, respectively.1 In contrast to CML, no single molecular abnormality defines 
aCML, CNL or CMML but instead somatic mutations seen in these disorders are also seen in a wide range of myeloid 
neoplasms.2 Nevertheless, some clear associations have emerged: SETBP1 mutations are most commonly seen in 
aCML,3 accounting for about a third of cases; CSF3R mutations are most commonly seen in CNL accounting for 
80% of cases,4 and CMML is most commonly associated with SRSF2, TET2 and ASXL1 mutations (30-50% of cases), 
with ASXL1 mutations being associated with an adverse prognosis.5 Thus, myeloid panel analysis is helpful in the 
work up and prognostication of these disorders but additional criteria are essential to distinguish the individual 
entities. No specific molecular targeted therapy is currently available, but the use of the JAK2 inhibitor ruxolitinib 
is under investigation for the treatment of CNL and aCML (ClinicalTrials.gov Identifier: NCT02092324) on the basis 
of preclinical data, preliminary case reports and the fact that the granulocyte colony stimulating factor (G-CSF) 
receptor, encoded by the CSF3R gene, requires JAK2 for downstream signalling.4,6
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Some cases of CML-like disorders test positive for the KIT D816V mutation, prompting a diagnosis of SM-AHN. In 
these cases acquisition of KIT D816V is usually a late event 7 and additional mutations in SRSF2, ASXL1 and/or RUNX1 
identify a high-risk group of patients.8 Some of these patients may benefit from treatment with midostaurin, which 
is active against both the mutant and non-mutant KIT tyrosine kinase receptor.9

MLN-eo is defined by the presence of fusion genes involving the tyrosine kinases PDGFRA, PDGFRB, FGFR1 or PCM1-
JAK2.1,10 These fusions are structurally and functionally analogous to BCR-ABL and it is perhaps unsurprising that 
many cases present with a disorder that can be considered as broadly CML-like. Other tyrosine kinase fusions such as 
ETV6-ABL, BCR-JAK2 or those involving FLT3 are not currently included within the WHO 2016 classification but again 
they are typically associated with a CML-like phenotype. Imatinib is the standard of care for patients with PDGFRA 
and PDGFRB fusions and results in long term, deep molecular responses in most cases. Secondary resistance is 
uncommon, but is usually associated with acquisition of a T674I mutation. T674I is located within the ATP-binding 
site of the PDGFRα moiety and is directly equivalent to the T315I mutation in CML. Despite the apparent sensitivity 
of this mutation to sorafenib, midostaurin and nilotinib in model systems, these drugs show limited clinical activity 
and resistant patients should be considered for allogeneic hematopoietic stem cell transplantation.10

References:

1. Arber DA, Orazi A, Hasserjian R, Thiele J, Borowitz MJ, Le Beau MM, Bloomfield CD, Cazzola M, Vardiman JW. The 2016 
revision to the World Health Organization classification of myeloid neoplasms and acute leukemia. Blood. 2016;127:2391-
405.

2. Zoi K, Cross NC. Molecular pathogenesis of atypical CML, CMML and MDS/MPN-unclassifiable. Int J Hematol. 2015;101:229-
42.

3. Piazza R, Valletta S, Winkelmann N, Redaelli S, Spinelli R, Pirola A, Antolini L, Mologni L, Donadoni C, Papaemmanuil E, 
Schnittger S, Kim DW, Boultwood J, Rossi F, Gaipa G, De Martini GP, di Celle PF, Jang HG, Fantin V, Bignell GR, Magistroni V, 
Haferlach T, Pogliani EM, Campbell PJ, Chase AJ, Tapper WJ, Cross NC, Gambacorti-Passerini C. Recurrent SETBP1 mutations 
in atypical chronic myeloid leukemia. Nat Genet. 2013;45:18-24

4. Maxson JE, Gotlib J, Pollyea DA, Fleischman AG, Agarwal A, Eide CA, Bottomly D, Wilmot B, McWeeney SK, Tognon CE, Pond 
JB, Collins RH, Goueli B, Oh ST, Deininger MW, Chang BH, Loriaux MM, Druker BJ, Tyner JW. Oncogenic CSF3R mutations in 
chronic neutrophilic leukemia and atypical CML. N Engl J Med. 2013;368:1781-90.

5. Itzykson R, Duchmann M, Lucas N, Solary E. CMML: Clinical and molecular aspects. Int J Hematol. 2017;105:711-719

6. Gotlib J. How I treat atypical chronic myeloid leukemia. Blood. 2017;129:838-845.

7. Jawhar M, Schwaab J, Schnittger S, Sotlar K, Horny HP, Metzgeroth G, Müller N, Schneider S, Naumann N, Walz C, Haferlach 
T, Valent P, Hofmann WK, Cross NC, Fabarius A, Reiter A. Molecular profiling of myeloid progenitor cells in multi-mutated 
advanced systemic mastocytosis identifies KIT D816V as a distinct and late event. Leukemia. 2015;29:1115-22.

8. Jawhar M, Schwaab J, Schnittger S, Meggendorfer M, Pfirrmann M, Sotlar K, Horny HP, Metzgeroth G, Kluger S, Naumann N, 
Haferlach C, Haferlach T, Valent P, Hofmann WK, Fabarius A, Cross NC, Reiter A. Additional mutations in SRSF2, ASXL1 and/
or RUNX1 identify a high-risk group of patients with KIT D816V(+) advanced systemic mastocytosis. Leukemia. 2016;30:136-
43

9. Gotlib J, Kluin-Nelemans HC, George TI, Akin C, Sotlar K, Hermine O, Awan FT, Hexner E, Mauro MJ, Sternberg DW, Villeneuve 
M, Huntsman Labed A, Stanek EJ, Hartmann K, Horny HP, Valent P, Reiter A. Efficacy and Safety of Midostaurin in Advanced 
Systemic Mastocytosis. N Engl J Med. 2016;374:2530-41

10. Reiter A, Gotlib J. Myeloid neoplasms with eosinophilia. Blood. 2017;129:704-714.
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Dr Catherine Cargo

Dr Catherine Cargo is a Consultant Haematologist based in HMDS, Leeds.  She graduated from Queens University, 
Belfast and completed post graduate training in the Belfast City Hospital spending her final year as a laboratory 
registrar in the Peter MacCallum Cancer Centre in Melbourne, Australia.  During this time she obtained an MSc in 
Haematopathology through the University of York.  

Her specific interest is in the diagnosis of myeloid malignancies and she is currently completing a PhD exploring the 
use of new molecular diagnostic technologies in this area.

The diagnosis of chronic myelomonocytic leukaemia in 2017
Chronic myelomonocytic leukaemia (CMML) can present a diagnostic challenge to the haematologist and 
distinguishing CMML from a reactive monocytosis is difficult. To date, cytogenetics has provided the only objective 
marker of disease however abnormalities are identified in only ~30% of cases.  While an acquired genetic abnormality 
is a stated diagnostic criterion in the current WHO classification, this is not absolutely required and a diagnosis can 
be made solely on the presence of a monocytosis providing it has persisted for 3 months and other causes have 
been excluded1. This leads to a greater risk of mis-diagnoses or mis-classification and in particularly fails to correctly 
identify patients with prolonged reactive changes. Additional objective measures of disease are therefore needed 
to improve diagnosis. 

A study by Selimoglu-Buet et al analysed monocyte subsets by flow cytometry in the peripheral blood of patients 
with a monocytosis2. Three distinct types of monocytes are found in the circulation, classical (CD14+/CD16-), 
intermediate (CD14+/CD16+) and non-classical (CD14low/CD16+). They showed that >94% classical monocytes in the 
peripheral blood was both highly sensitive and specific for CMML and could distinguish it from reactive monocytosis, 
healthy controls and non-CMML haematological malignancies2.

With the advent of high throughput sequencing, large studies have identified recurrent somatic mutations in >90% 
of patients with CMML3, providing a further potential tool for diagnosis. The presence of a TET2 mutation along with 
a mutation in SRSF2 (or ZRSR2) has been shown to be highly specific for a myelomonocytic phenotype4 and these 
along with ASXL1 are the most frequently mutated genes within this disease group3. ASXL1 has also been shown to 
be prognostically relevant and mutations in this gene have been incorporated into a prognostic score along with age 
and full blood count parameters. This score defines 3 groups with significantly different clinical outcomes5.  
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To investigate the utility of high throughput sequencing to improve the diagnosis of CMML, we performed mutational 
analysis on all samples referred for investigation of a monocytosis to the Haematological Malignancy Diagnostic 
Service (HMDS) over a 2 year period. Somatic mutations were detected in 98% of patients with a confirmed 
diagnosis. In those without a confirmed diagnosis by conventional means, a somatic mutation was detected in 62% 
of cases. Importantly, within this latter group, those with a mutation had both phenotypic and genotypic features 
indistinguishable from the CMML group. In particular CD56 overexpression by immunophenotyping was found 
almost exclusively in patients with a mutation whether a diagnosis was confirmed or not. The mutational profile 
between paired peripheral blood and bone marrow was highly concordant (98%) and the detection of a mutation 
in the peripheral blood was strongly predictive of a myeloid malignancy in the bone marrow (sensitivity 96.7%; CI 
82.8%-99.9%, specificity 100%; CI 66.4%-100%).  Clinical follow-up of this patient group is on-going. 

The combination of flow cytometry and high throughput sequencing should be highly effective in improving the 
diagnosis of CMML. Importantly these techniques can be applied to the peripheral blood and could potentially 
reduce the number of patients requiring a bone marrow biopsy.

References:

1. Arber, D. A. et al. The 2016 revision to the World Health Organization classification of myeloid neoplasms and acute 
leukemia. Blood 127, 2391–2405 (2016).

2. Selimoglu-Buet, D. et al. Characteristic repartition of monocyte subsets as a diagnostic signature of chronic myelomonocytic 
leukemia. Blood 125, 3618–3626 (2015).

3. Elena, C. et al. Integrating clinical features and genetic lesions in the risk assessment of patients with chronic myelomonocytic 
leukemia. Blood 128, 1408–1417 (2016).

4. Malcovati, L. et al. Driver somatic mutations identify distinct disease entities within myeloid neoplasms with myelodysplasia. 
Blood 124, 1513–1521 (2014).

5. Itzykson, R. et al. Prognostic Score Including Gene Mutations in Chronic Myelomonocytic Leukemia. J. Clin. Oncol. 31, 
2428–2436 (2013).
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Professor Matthew Collin

Matthew Collin is Professor of Haematology at Newcastle University and Director of the Northern Centre 
for Bone Marrow Transplantation at Newcastle upon Tyne Hospitals. His work is dedicated to the analysis of 
human dendritic cells and macrophages in vivo through the Human Dendritic Cell Lab at Newcastle University 
(http://www.hudendritic.org). Studies in the Human DC lab were among the first to separate human dendritic cells 
and macrophages from tissues and to demonstrate the longevity and monocyte-independence of tissue macrophage 
populations. With Florent Ginhoux at A*STAR Singapore, a series of experiments defined mouse-human parallels in 
the dendritic cell system including identification of the human tissue equivalent of mouse CD8+ cDC1 and mapping 
of the CD14+ dermal cell to a monocyte-macrophage lineage. More recently, heterozygous GATA2 mutation was 
identified as the cause of a novel syndrome of mononuclear cell deficiency leading to myelodysplasia and acute 
myeloid leukaemia. GATA2 and IRF8 mutation have been confirmed as genetic causes of dendritic cell deficiency, 
defining a new category of human primary immunodeficiency. Matthew’s work also includes studies of histiocytosis 
using somatic mutation to demonstrate the hematopoietic origin of Langerhans cell histiocytosis and Erdheim 
Chester disease. More recently he has also investigated monocyte-derived cells as potential therapeutic targets in 
graft versus host disease. Studies from the Human DC Lab are published in the New England Journal of Medicine, 
Immunity, J Exp Med, Blood and British Journal of Haematology. Matthew is a member of the American Society of 
Hematology, British Society for Haematology, Fellow of the Royal College of Pathologists and Member of the Royal 
College of Physicians of the UK. He is a member of the Histiocyte Society, the Scientific Steering Committee of the 
Nikolas Symposium and Scientific Review Board of Histiocytosis UK. He graduated with an MD/PhD from Oxford 
University in 1995 funded by a Wellcome Trust Prize Studentship and was Leukaemia Research Fund UK Bennett 
Senior Fellow in Experimental Haematology in 2004. His work is currently funded by CRUK, MRC and Bloodwise.

The A to X of histiocytosis
Histiocytic disorders have puzzled clinicians and pathologists alike for several decades but much progress in 
understanding their pathogenesis has been made in recent years. The problem of classification remains with several 
competing systems in use and revised nomenclatures proposed. The realisation that MAPkinase pathway mutation 
is the cause of Langerhans cell histiocytosis (LCH) and Erdheim Chester disease (ECD) has not only redefined the 
relationship between these ‘neoplastic’ histiocytic disorders, but galvanised efforts to define a molecular aetiology 
in Rosai Dorfman disease and the various Xanthogranulomatous conditions. Molecular genetics have been 
instrumental in demonstrating the haematopoietic origin of multi-system histiocytosis in children and in adults and 
much more is known about the transformation of monocyte and dendritic cell lineages in disease.  International trials 
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have progressively refined the treatment of LCH but much less known about the optimal therapy of ECD and other 
rarer disorders. The availability of RAF and MEK targeted inhibitors is cutting a swathe through current treatment 
algorithms, especially following treatment failure for high risk disease. Registry activity, national and international 
MDT meetings, together with lobbying for commissioned pathways of care, are instrumental in developing modern 
diagnostic techniques and adequate clinical services for patients.

Suggested reading:

Emile JF, Abla O, Fraitag S et al. Revised classification of histiocytoses and neoplasms of the macrophage-dendritic cell lineages. 
Blood. 2016;127 (22):2672-2681.

Allen CE, Ladisch S, McClain KL. How I treat Langerhans cell histiocytosis. Blood. 2015;126 (1):26-35.

Diamond EL, Dagna L, Hyman DM et al. Consensus guidelines for the diagnosis and clinical management of Erdheim-Chester 
disease. Blood. 2014;124 (4):483-492.

Diamond EL, Durham BH, Haroche J et al. Diverse and Targetable Kinase Alterations Drive Histiocytic Neoplasms. Cancer Discov. 
2016;6 (2):154-165.

Collin M, Bigley V, McClain KL, Allen CE. Cell(s) of Origin of Langerhans Cell Histiocytosis. Hematol Oncol Clin North Am. 2015;29 
(5):825-838.

Emile JF, Diamond EL, Helias-Rodzewicz Z et al. Recurrent RAS and PIK3CA mutations in Erdheim-Chester disease. Blood. 
2014;124 (19):3016-3019.

Badalian-Very G, Vergilio JA, Degar BA et al. Recurrent BRAF mutations in Langerhans cell histiocytosis. Blood. 2010;116 
(11):1919-1923.
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Dr Tal Munir

Talha Munir is a Consultant Haematologist working at St James’s University Hospital, Leeds. His expertise includes 
management of patients with chronic lymphocytic leukaemia and rare diseases such as PNH, aplastic anaemia and 
histiocytic disorders. 

BRAF inhibitors 
BRAFV600E mutation is detectable in nearly half of the patients with malignant histiocytic disorders. It is the most 
commonly occurring mutation in these disorders. BRAF inhibitors which were initially developed in the management 
of relapsed/refractory malignant melanoma offer a real hope for these patients with a complex multi-organ disease. 
I will try to present the limited data available for the use of these drugs in histiocytic diseases. Lastly, I will share our 
experience of using these drugs at Leeds.

References:

Dramatic efficacy of vemurafenib in both multisystemic and refractory Erdheim-Chester disease and Langerhans cell histio-
cytosis harboring the BRAF V600E mutation

Haroche J1, Cohen-Aubart F, Emile JF, Arnaud L, Maksud P, Charlotte F, Cluzel P, Drier A, Hervier B, Benameur N, Besnard S, 
Donadieu J, Amoura Z.
Blood. 2013 Feb 28;121(9):1495-500. doi: 10.1182/blood-2012-07-446286. 

Reproducible and sustained efficacy of targeted therapy with vemurafenib in patients with BRAF(V600E)-mutated Erdheim-
Chester disease
Haroche J1, Cohen-Aubart F2, Emile JF2, Maksud P2, Drier A2, Tolédano D2, Barete S2, Charlotte F2, Cluzel P2, Donadieu J2, 
Benameur N2, Grenier PA2, Besnard S2, Ory JP2, Lifermann F2, Idbaih A2, Granel B2, Graffin B2, Hervier B2, Arnaud L2, Amoura Z2

J Clin Oncol. 2015 Feb 10;33(5):411-8. doi: 10.1200/JCO.2014.57.1950. Epub 2014 Nov 24.
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Consensus guidelines for the diagnosis and clinical management of Erdheim-Chester disease
Eli L. Diamond1, Lorenzo Dagna2, David M. Hyman3, Giulio Cavalli2, Filip Janku4, Juvianee Estrada-Veras5, Marina Ferrarini6, 
Omar Abdel-Wahab7, Mark L. Heaney8, Paul J. Scheel9, Nancy K. Feeley9, Elisabetta Ferrero6, Kenneth L. McClain10 , 
Augusto Vaglio11, Thomas Colby12, Laurent Arnaud13, Julien Haroche13

Blood. 2014 Jul 24; 124(4): 483–492.

Vemurafenib in multiple nonmelanoma cancers with BRAF V600 mutations
David M. Hyman, M.D., Igor Puzanov, M.D., Vivek Subbiah, M.D., Jason E. Faris, M.D., Ian Chau, M.D., Jean-Yves Blay, M.D., 
Ph.D., Jürgen Wolf, M.D., Ph.D., Noopur S. Raje, M.D., Eli L. Diamond, M.D., Antoine Hollebecque, M.D., Radj Gervais, M.D., 
Maria Elena Elez-Fernandez, M.D., Antoine Italiano, M.D., Ph.D., Ralf-Dieter Hofheinz, M.D., Manuel Hidalgo, M.D., Ph.D., Em-
ily Chan, M.D., Ph.D., Martin Schuler, M.D., Susan Frances Lasserre, M.Sc., Martina Makrutzki, M.D., Florin Sirzen, M.D., Ph.D., 
Maria Luisa Veronese, M.D., Josep Tabernero, M.D., Ph.D., and José Baselga, M.D., Ph.D.
N Engl J Med 2015; 373:726-736
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Professor Simon Wagner

Having obtained a PhD at Imperial College London, Simon Wagner held a post-doc position at the MRC Laboratory 
of Molecular Biology and subsequently a Royal Society Fellowship, both at the University of Cambridge. Between 
2002 and 2008 he was a Senior Lecturer in Haematology at Imperial College London and has subsequently been at 
the University of Leicester. He was appointed Professor of Translational Haematology in 2015. 

T cell lymphomas
Current state of diagnostics

Peripheral T-cell lymphomas (PTCL) are often characterised by relatively small volume lymphadenopathy at 
presentation and this is one factor making it difficult to obtain a diagnostic biopsy. In addition until very recently 
diagnosis was not guided by immunohistochemistry but relied on interpretation of H&E stained tissue sections 
supported by detection of TCR clonal rearrangements by PCR. Retrospective series have noted the discordance 
between centres in obtaining accurate diagnoses.

Recent advances in understanding the cell of origin of AITL- Tfh lymphoma

Angioimmunoblastic T-cell lymphoma (AITL) represents a clinico-pathological entity, which can be distinguished 
from other PTCL. This consideration prompted some of the first gene expression profiling studies in PTCL to be 
carried out on cases of AITL. A surprising discovery was that this lymphoma shares gene expression signature with 
normal follicular helper (Tfh) T-cells. This seminal discovery has been followed by next generation sequencing to 
elucidate the genetic landscape of AITL. The current view is that three classes of gene are mutated in AITL and a 
subgroup of PTCL-not otherwise specified (PTCL-NOS). These are 1) epigenetic modifiers (DNMT3A, TET2 and IDH2), 
2) RHOA and 3) T-cell receptor (TCR) signalling components including CD28 in some cases. The data suggests a new 
way of understanding PTCL based on cell of origin and this has been recognised in the latest WHO classification in 
which AITL, follicular T-cell lymphoma (fPTCL) and nodal PTCL with Tfh phenotype are all believed to be derived from 
Tfh cells.
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Recent advances in other PTCL

Studies of normal immunity have demonstrated various CD4 T-cell subsets defined by expression of specific cytokines 
and the nuclear expression of specific transcription factors (TF). For example, Th1 cells express IFNγ and the TF, 
TBX21, whereas Th2 cells express IL4, IL5 and IL13 and the TF. GATA3. Gene expression profiling of PTCL excluding 
AITL and Tfh lymphoma has suggested that cases can be separated into TBX21 and GATA3 expressing with a third 
group, which are unclassifiable by gene expression profiling.

Circulating lymphoma DNA

The new genetics of PTCL suggests that it might be possible to produce tests to improve diagnosis in these difficult 
conditions. No single test will provide a precise and accurate diagnosis but they will support immunohistochemistry, 
for which there is also no single specific and sensitive test. In the investigation of solid tumours it has been found 
that circulating tumour DNA is a better representation of tumour DNA than individual biopsies of the bulk tumour 
site, which has given rise to the idea of liquid biopsy. Reasoning that analysis of circulating lymphoma DNA (clDNA) 
might also be a route to obtaining information on the genetics of PTCL we have carried out preliminary experiments 
using plasma (a source of cell free DNA) and peripheral blood mononuclear cells (PBMNC). 

Our work on ddPCR/targeted sequencing from circulating lymphoma DNA (clDNA)

Using droplet digital PCR (ddPCR) and targeted sequencing (requiring 5 and 10-20 ng of DNA respectively) we have 
analysed clDNA. ddPCR assays have been established for the commonly occurring point mutations (RHOAG17V, 
IDH2R172 and PLCG1S345) and an Ion Torrent sequencing panel for 12 of the commonly involved genes. We suggest 
that a range of new molecular tests based around these assays can be incorporated into the diagnostic pathway for 
PTCL and might influence design of clinical trials and the choice of therapy.

References:

1. De Leval L, Rickman DS, Thielen C, Reynies AD, Huang YL, Delsol G, et al. The gene expression profile of nodal peripheral 
T-cell lymphoma demonstrates a molecular link between angioimmunoblastic T-cell lymphoma (AITL) and follicular helper 
T (TFH) cells. Blood. 2007 Jun 1;109(11):4952–63.

2. Vallois D, Dobay MPD, Morin RD, Lemonnier F, Missiaglia E, Juilland M, et al. Activating mutations in genes related to TCR 
signaling in angioimmunoblastic and other follicular helper T-cell-derived lymphomas. Blood. 2016 Sep 15;128(11):1490–
502.

3. Ahearne MJ, Allchin RL, Fox CP, Wagner SD. Follicular helper T-cells: expanding roles in T-cell lymphoma and targets for 
treatment. Br J Haematol. 2014 Aug;166(3):326–35.

4. Iqbal J, Weisenburger DD, Greiner TC, Vose JM, McKeithan T, Kucuk C, et al. Molecular signatures to improve diagnosis in 
peripheral T-cell lymphoma and prognostication in angioimmunoblastic T-cell lymphoma. Blood. 2010 Feb 4;115(5):1026–
36.
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Dr John Goodlad

John Goodlad is a Consultant Haematopathologist with NHS Greater Glasgow and Clyde. He graduated from 
University of Aberdeen and undertook post-graduate training at St Thomas’ Hospital, London. Prior to relocating 
to Glasgow he has worked as a consultant in Inverness, Edinburgh and at HMDS in Leeds. His main interests are 
cutaneous lymphoma and the translation of scientific advances into the diagnosis  of Haematological malignancy, 
particularly lymphoma. He runs the annual Edinburgh Haematopathology Tutorial and is current an executive 
member of the European Association for Haematopathology.

Molecular diagnosis of T-cell lymphoma with an emphasis on trans-
locations of DUSP22 and TP63
Mature T and NK cell neoplasms are a heterogeneous group of disorders that are relatively rarely encountered 
in UK practice, making up only around 15% of all lymphomas. Classification has traditionally relied heavily on 
interpretation of histologic and immunophenotypic features. However, recent advances have begun to unravel some 
of the genetic abnormalities that underpin the development of these lymphoproliferative disorders. These, coupled 
with increased understanding of T-cell subsets and physiology, have refined classification of T-cell lymphoma and 
identified some biomarkers which may help stratify treatment. This talk will provide an overview of some recent 
developments in this field and will address in more detail the significance of newly discovered translocations in ALK-
negative anaplastic large cell lymphoma.
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Professor Simon Rule

Simon Rule is Professor of Clinical Haematology in Plymouth. He is chair of the NCRN low grade lymphoma trials 
committee and currently the chief investigator for multiple phase I, II and III lymphoma studies. His particular 
interest is in mantle cell lymphoma and he has authored over 140 publications. 

Mantle cell lymphoma
Mantle cell lymphoma is a rare and aggressive form of non-Hodgkin lymphoma. The disease exhibits a variable 
clinical phenotype with two distinct biological versions. An indolent and aggressive sub-types. In addition, a small 
proportion of patients have a blastoid variant which is associated with an increase in proliferation as well as a 
poor response to all types of therapy. The major biological factor regarding prognosis in this disease relates to 
proliferation. This was initially characterised following gene expression analysis1 but subsequent use of ki67 as an 
immuno-histochemical determinant of proliferation has confirmed that high proliferation translates into a poorer 
prognosis2. The difficulty with ki67 is in its reproducibility across expert reviewers which makes reliability on this 
factor for clinical decision making a problem. The mantle cell international prognostic index (MIPI) is a way of 
distinguishing outcomes by the use of four simple clinical criteria; age, white cell count, performance status and 
LDH3. If one uses ki67, with a cut-off of 30%, it is possible to further refine the MIPI and this produces 4 distinct 
prognostic groups4. At the moment this is not terribly useful from a clinical perspective although the more aggressive 
patients may benefit from a different initial therapeutic approach.

SOX 11 has been used as a marker for MCL and specifically its absence being associated with the indolent phenotype5. 
These patients tend to present with a lymphocytosis and splenomegaly and in early observations the absence 
of SOX11 staining appeared to correlate very well with this clinical phenotype. Unfortunately this has not been 
reproducible and so it is difficult to rely on this to make prognostic or treatment decisions. It is clear however, in 
common with many malignancies, that the presence of p53 deletions confers a poor prognosis6. A high proliferative 
fraction and p53 deletions are often seen with the blastoid variant of MCL which explains why therapies including 
the more modern approaches are less effective. It seems possible that as our therapeutic armamentarium broadens 
a more individualised approach to treatment may become possible based on certain biomarkers. In addition we 
may be able to adapt our therapies based on the presence or absence of minimal residual disease. These are being 
actively explored in current and planned clinical trials.
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Dr Roger Owen

Roger received his undergraduate training at The University of Wales College of Medicine and graduated in 1988. 
He was appointed as a consultant at Leeds Teaching Hospitals in 2001 and has a joint appointment in clinical 
haematology and haematopathology. He has a longstanding interest in the diagnosis, treatment and response 
assessment in myeloma and Waldentrom macroglobulinaemia.

Impact of minimal residual disease in transplant ineligible myeloma 
patients: results from the UK NCRI Myeloma XI trial
Minimal residual disease (MRD) is a powerful predictor of outcome in multiple myeloma (MM). We have previously 
demonstrated, in transplant eligible patients, that the level of MRD as a continuous variable indepen dently predicts 
both PFS and OS, with approximately a one year median OS benefit per log depletion (J Clin Oncol 2013; 31:2540-
7 and Blood 2015; 125:1932-5). The impact of MRD also appears to be independent of therapy received. There is 
more limited data on the applicability of MRD assessment in transplant ineligible patients, largely as a consequence 
of low rates of CR historically within this patient cohort.

In this analysis we have assessed the impact of MRD on PFS amongst patients treated within the non-intensive arm of 
the NCRI Myeloma XI trial. Patients were randomised between thalidomide (CTDa) and lenalidomide (RCDa) based 
induction therapies with responding patients being subsequently randomised to maintenance with lenalidomide 
monotherapy, or no further therapy. Bone marrow aspirates were obtained at the end of induction and this analysis 
represents a subset of 297 patients (median age 74 years). 

Overall MRD-negativity was demonstrated in 41/297 (13.8%). MRD-negativity was associated with a significant 
outcome advantage as the median PFS was 34 months versus 18 months for MRD-positive patients (p<0.0001, 
HR 0.44 [95% confidence interval (CI 0.29-0.67)]). This effect was noted in both RCDa (median PFS 17m v 32m; 
p=0.001, HR 0.41 [95%CI 0.23-0.69]) and CTDa (median PFS 19m v 34m; p=0.03, HR 0.49 [95%CI 0.26-0.95]). When 
the impact of MRD was assessed according to induction regimen the outcome of MRD-negative and MRD-positive 
patients was similar with both regimens The impact of MRD was also assessed as a continuous variable across 5 
logs of residual disease. Sequential improvements in outcome with each log reduction were demonstrable. Median 
PFS for the following disease levels; <0.01%, 0.01 - <0.1%, 0.1% - <1%, 1% - <10% and >/=10% were 34, 26, 16, 14 
and 9 months respectively (p<0.0001). This pattern was demonstrable in both RCDa and CTDa treated patients 
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(p<0.0001 for both). Multivariate analysis confirmed the independent predictive value of MRD both as a qualitative 
and continuous quantitative variable (p<0.0001 for both). In both instances achieving an immunofixation-negative 
CR was not a significant prognostic variable when included in the model with MRD.  

We would conclude that MRD is a powerful predictor of outcome in transplant ineligible patients and is a meaningful 
therapeutic goal in this patient group. In contrast to conventional CR it retains independent prognostic significance 
both as a quantitative and qualitative variable. This data further supports the role of MRD as a primary endpoint and 
surrogate marker for survival in future clinical trials.
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Professor Andy Rawstron

Andy graduated from Edinburgh University with a BSc in Immunology in 1992. He became a Clinical Scientist at the 
HMDS in Leeds, completed his PhD in 2002 and recently became a Visiting Professor at the University of York. Andy 
has published more than 140 papers primarily focussed on the development and application of high-sensitivity 
cellular assays for the detection of minimal residual disease and characterisation of pre-clinical B-cell neoplasms. 

Novel therapies in CLL and the impact on MRD
Therapeutic approaches for Chronic Lymphocytic Leukemia (CLL) have changed substantially over the past few 
decades with improvements in the long-term outcome obtained by different combinations of chemotherapies, 
monoclonal antibodies and small molecule inhibitors. Initially deep responses resulting in prolonged disease-
free survival required chemo-immunotherapeutic strategies that were only suitable for younger/fitter patients. 
Quantification of minimal residual disease (MRD) in such a setting provided highly significant independent prediction 
of progression-free and overall survival and the European Research Initiative on CLL (ERIC) in collaboration with 
American and Australasian partners developed harmonised assays that could be applied reproducibly to compare 
the efficacy of different treatments at the point of cessation. The potential for MRD analysis to identify the most 
effective treatments many years prior to reaching survival endpoints was recognised by regulatory agencies and 
approved as an intermediate endpoint for licensure in randomized studies. However it is only in the past few years 
that treatment approaches have evolved, in particular with the development of BCL2-pathway inhibitors, to an 
extent that MRD analysis may now be informative for the majority of patients and clinical trials. In the UK MRD is 
being developed within trials as a tool for optimising the duration of treatment and within the HMRN network there 
is the opportunity to improve post-treatment monitoring while reducing clinic attendance using the Outreach postal 
monitoring service. MRD assessment is moving from a research assay to becoming a central tool for improving CLL 
patient outcome.



- 20 -

Dr Ruth de Tute

Dr de Tute is a Principal Clinical Scientist within the flow cytometry department at the Haematological 
Malignancies Diagnostic Service (HMDS) in Leeds. She has a long-standing interest in flow cytometric assays for 
B-lymphoproliferative and plasma cell disorders. With a particular focus on detection of low levels of disease, Ruth 
is involved in many UK myeloma and lymphoma trials and is also exploring the potential of minimally invasive 
diagnostic approaches for lymphoma patients.

Residual disease monitoring in WM/LPL
Neoplastic B-cells in Waldenstroms macroglobulinaemia (WM) have a specific phenotype CD22 (+dim) CD25+ 
CD27+ IgM+ CD305-/+(wk). We and others have previously used to facilitate diagnosis and monitoring. In an era of 
novel therapeutics and deeper responses to therapy, minimal residual disease (MRD) is likely to become a better 
predictor of outcome than morphological and M-protein assessments. Studies in myeloma and CLL have also shown 
that the quantity of MRD detected is more prognostically significant than a threshold assessment. We have further 
developed this disease-specific assay to provide a sensitive approach to the quantification of residual disease.

Aim: To apply a WM-specific flow cytometric assay to the investigation of both pre- and post-treatment samples 
from patients with WM and IgM MGUS.

Method: A series of 75 paired BM and PB samples for newly-presenting/relapsed WM patients and 92 cases of IgM 
MGUS were analysed. The assay has also been applied to 120 BM and 263 PB post-treatment samples for patients 
treated with either a rituximab- or Btk-inhibitor containing regimen. Multiparametric flow cytometry of the B-cells 
was performed collecting a minimum of 100,000 cells at presentation and 500,000 at follow-up. ASO-PCR for the 
L265P mutation of MYD88 was also performed.

Results: Clonal B-cells with a WM-phenotype were found in the bone marrow of all newly-presenting and relapsed 
cases. Flow cytometry also demonstrated circulating neoplastic B-cells in peripheral blood samples from 72% of 
newly diagnosed cases and 50% of relapsed cases (range 0.11-36% of leucocytes, absolute counts 0.007-1.5 x 
10/9/l). Application to a cohort of patients with IgM MGUS demonstrated clonal B-cells with a WM-phenotype in a 
significant proportion and concordance with ASO-PCR detection of the L265P MYD88 mutation.
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In the post treatment setting, disease was detectable in both bone marrow and peripheral blood samples, with a 
current limit of detection of at least 0.01% of leucocytes. In the cohort treated with a rituximab-containing regimen, 
44% of bone marrows taken following the end of treatment had residual disease, with 60% of MRD positive samples 
having levels below 1% of leucocytes (range 0.01-32% of leucocytes). For the majority of patients treated with 
rituximab, peripheral blood samples became MRD-negative following three cycles of treatment but for several 
patients circulating disease persisted throughout therapy. 

For those patients treated with Btk-inhibitor therapy, peripheral blood disease was much more persistent, with no 
conversions to peripheral blood MRD-negativity to date. 

Conclusion: These results confirm that flow cytometric immunophenotyping is a powerful tool in the assessment 
of WM bone marrow and peripheral blood samples. Analysis of presentation cases demonstrates a circulating 
component in the majority of cases with active disease and also has utility in improving the distinction between 
WM and IgM MGUS. Application in the post treatment setting has demonstrated the potential for flow cytometry 
as a quantitative response assessment tool. As therapeutic regimens continue to improve minimal residual disease 
monitoring will become increasingly important and robust assays will be critical to the successful management of 
patients.
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Dr Martin Kaiser

Dr Martin Kaiser is a Clinician Scientist and Honorary Consultant Haematologist working on improving outcomes 
of multiple myeloma, a relapsing-remitting bone marrow cancer. He attended medical school and obtained an MD 
degree in myeloma research at the University of Aachen (RWTH), Germany and completed his specialist training at 
Charité University Hospital in Berlin, Germany. In 2011, he joined The Institute of Cancer Research, London, and has 
headed the Myeloma Group, part of the Division of Molecular Pathology, since 2014.

His research focuses on integrated molecular profiling for biomarker and target identification for stratified medicine 
in multiple myeloma. Specific areas of activity are genomic and epigenomic molecular profiling of high-risk myeloma 
and epigenetically driven disease, including the t(4;14) sub-group. Through collaborations with the ICR’s Division 
of Cancer Therapeutics, external partners like the Structural Genomics Consortium (SGC) in Oxford and industry, 
the group has access to novel and innovative tool compounds and candidate drugs for pre-clinical and clinical drug 
development in myeloma.

Dr Kaiser heads trial-specific myeloma biobanking for multi-centric UK NCRI phase III trials and for phase I/II studies 
in the Myeloma UK Clinical Trials Network. He is Chief Investigator of academically led trials with a particular focus 
on molecular treatment stratification and biomarker discovery. In collaboration with Dr Christina Messiou (The 
Royal Marsden, Radiology), Dr Kaiser is investigating innovative imaging methods for improved patient care, in 
particular diffusion-weighted whole body MRI. 

He is member of the UK National Cancer Research Institute Clinical Studies Groups Myeloma sub-group and Lead 
for the Genomics England Clinical Interpretation Partnership Haematology sub-group for myeloma. He works closely 
with the patient charity Myeloma UK and is a member of the Myeloma UK Research Advisory Group.

Genetics of myeloma
Better understanding of the genetic changes underlying myeloma disease behaviour is required to fundamentally 
improve outcomes. Recent progress in novel genetic analysis tools such as high-throughput sequencing and 
adaptation of methods such as MLPA to myeloma has helped to interrogate the myeloma genome at large scale. 
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This talk will provide an overview of the essential findings of recent myeloma tumour genetic analyses that are 
relevant for clinical care, with a focus on analyses of genetic studies from the UK NCRI Myeloma XI trial performed by 
the ICR myeloma laboratory. Dr Kaiser will also give an outlook on technologies in development and their potential 
use in future patient care, such as circulating tumour DNA profiling.
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Dr Chris Parrish

Chris is a Consultant Haematologist at St James’s Institute of Oncology, where his practice centres on caring for 
patients with multiple myeloma and those undergoing stem cell transplantation. His research interests are in 
immune dysfunction and immunotherapy in myeloma.

Immune therapy in myeloma
Immunotherapy is not short of advocates at present. It is hailed widely, frequently and enthusiastically as ‘the 
next big thing’ and a major breakthrough in cancer therapy. Trials of strategies such as checkpoint blockade in a 
range of malignancies both solid and haematological demonstrate remarkable responses in patients with advanced, 
chemotherapy-refractory disease, giving rise to the tantalising prospect of a new arsenal of targeted and minimally-
toxic therapies that can harness and augment anti-tumour immune responses.

Of course, as haematologists we have more experience in this arena than most; the archetypal immunotherapy, 
stem cell transplantation, is a mainstay of therapy for many of our most difficult diseases and many immunotherapy 
strategies are already deeply embedded in our clinical practice – for example the use of anti-CD20 monoclonal 
antibodies, whose introduction transformed management of B cell malignancies. Myeloma too has its share of 
immunomodulatory agents, both the increasingly inaccurately named ‘novel’ agents and a host of newer targeted 
therapies. Surely then this new wave of immune treatment strategies can simply be applied to myeloma?

Unfortunately, multiple myeloma is a disease characterised not only by the bone disease, renal injury and marrow 
failure with which we are all so familiar, but also by profound dysfunction of innate and adaptive immunity, manifest 
as the recurrent infections included in our diagnostic criteria. In fact, this immune lesion is evident from the earliest 
stages of plasma cell dyscrasia and its progress is as inexorable as that of the cancer itself. Of course, in the world 
of haematological oncology, many of our therapies only worsen this problem. The incorporation of immunotherapy 
into the care of patients with myeloma then offers up some particularly challenging questions. In this session I will 
review some of the evidence that myeloma is subject to immune control and review the state of immunotherapy 
for treatment of myeloma.
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Sponsors

AbbVie is focused on delivering treatments in oncology and haematology that 
will have a remarkable impact on the lives of people affected by cancer around 
the world.

AbbVie is striving to outsmart cancer by working with scientists, physicians, 
industry peers, patient groups and most importantly patients, to discover, 
develop and provide new therapies that will have a remarkable impact on 
the lives of people around the world affected by cancer. Our goal is to provide 
medicines that lead to improvement in cancer treatment and outcomes for 
cancer patients. By exploring and investing in new pathways, technologies and 
approaches, AbbVie is breaking ground in some of the most widespread and 
difficult-to-treat cancers. Together, we are striving to outsmart cancer. 

BD Biosciences is a global leader in providing researchers and clinicians the 
specialist tools involved in diagnostics, research and disease management. 
Focused on continually advancing the world of cellular analysis, our vision is to 
maximise your lab’s capabilties through innovations in fluorescence-activated 
cell analysis, sorting and reagent systems.

Beckman Coulter develops, manufactures and markets products that simplify, 
auto mate and innovate complex clinical and biomedical testing. Their flow 
cytometry systems, found in hospitals and other critical care settings around 
the world, produce information used by physicians and scientists to diagnose 
disease, make treatment decisions and monitor patients. 

Scientists use the company’s life science research instruments to study complex 
biological problems including causes of disease and potential new therapies or 
drugs. More than 275,000 of their systems operate in both diagnostics and life 
sciences laboratories on all seven continents.

Beckman Coulter is a member of the Danaher group, global leaders in science 
& technology innovation, committed to helping our customers solve complex 
challenges and improve quality of life worldwide. 

Beckman Coulter UK, Oakley Court, Kingsmead Business Park, High Wycombe, 
Buckinghamshire, HP11 1JU, UK
www.beckmancoulter.com  Telephone : +44 (0) 1494 441181

Celgene is a global biopharmaceutical company committed to improving the 
lives of patients worldwide. Celgene seeks to deliver truly innovative and 
life-changing medicines for patients. The company focuses on the discovery, 
development and commercialisation of products for the treatment of cancer and 
other severe immunological and inflammatory conditions. For more information 
about Celgene visit www.celgene.co.uk
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Oxford Gene Technology (OGT) provides world-class genetics research solutions. 
OGT has a strong reputation and increasing share in the large and growing 
genomic medicine market. The Company’s Cytocell®, CytoSure™ and SureSeq™ 
range of fluorescence in situ hybridisation (FISH), microarray and next generation 
sequencing (NGS) products deliver high-quality genetic analysis, enabling 
accurate identification and confirmation of the causative variation underlying 
genetic disease. 

Oxford Gene Technology (OGT) 
Begbroke Science Park, Begbroke Hill, Begbroke, Oxfordshire, OX51PF 
Tel: +44 (0)1865 856823; Fax: +44 (0)1865 848684 
Email: contact@ogt.com; Website: www.ogt.com 

Illumina is improving human health by unlocking the power of the genome. Our 
focus on innovation has established us as the global leader in DNA sequencing 
and array-based technologies, serving customers in the research, clinical and 
applied markets. Our products are used for applications in the life sciences, 
oncology, reproductive health, agriculture and other emerging segments.

Incyte Corporation is a biopharmaceutical company focused on the discovery, 
development and commercialization of proprietary thera peutics. World-
class science and the pursuit of R&D excellence drive Incyte’s business and its 
commitment to improving the lives of patients with cancer and other diseases. 
Incyte has a broad and diverse clinical portfolio that includes 14 develop ment 
candidates against 11 different molecular targets.

Headquartered in Wilmington, Delaware, Incyte Corporation has opera tions 
in Switzerland and eight other European countries. For more information, visit 
www.incyte.com.

Janssen, the pharmaceutical division of Johnson & Johnson in the UK, is 
dedicated to addressing and solving the most important unmet medical needs of 
our time, including oncology, immunology, neuroscience, infectious disease, and 
cardiovascular and metabolic diseases. Driven by our commitment to patients, 
we develop sustainable, integrated health care solutions by working side by side 
with healthcare stakeholders, based on partnerships of trust and transparency. 
The legal entity for Janssen in the UK is Janssen-Cilag Ltd. More information 
about Janssen in the UK can be found at www.janssen.co.uk.
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Mallinckrodt is a global business that develops, manufactures, markets and 
distributes specialty pharmaceutical products and therapies. Our Specialty 
Brands segment includes branded medicines and the Specialty Generics 
segment includes specialty generic drugs, active pharmaceutical ingredients and 
external manufacturing. Mallinckrodt is the only provider of integrated systems 
for the delivery of Extracorporeal Photopheresis (ECP). To learn more about this 
product, visit www.therakos.co.uk.

Miltenyi Biotec provides products that advance biomedical research and 
cellular therapy. Our innovative tools support research from basic research to 
translational research to clinical application. Our more than 25 years of expertise 
includes immunology, stem cell biology, neuroscience, and cancer. Miltenyi 
Biotec has more than 1,400 employees in 25 countries.

Napp Pharmaceuticals Limited are a UK healthcare company committed to 
improving patient outcomes whilst ensuring the sustainability of healthcare. We 
believe in real world, value-based innovation; delivering high-quality medicines 
to the NHS that meet genuine needs and make a positive difference to patients’ 
lives.

In the UK, Novartis develops, manufactures and markets innovative medicines, 
devices and diagnostic tests which help improve patient outcomes. Based on 
four sites across the north and south of England, we employ approximately 
1,500 people to serve healthcare needs across the whole of the UK, as well 
as supporting the global operations of Novartis by manufacturing the active 
pharmaceutical ingredients used worldwide in many medicines.

Promega is a global leader in providing innovative solutions and technical support 
to life scientists asking fundamental questions about biological processes and 
applying scientific knowledge to discover new therapeutics, diagnose and treat 
diseases and use genetics for human identification.

QIAGEN is the leading global provider of Sample to Insight solutions to 
transform biological materials into valuable molecular insights. QIAGEN sample 
technologies isolate and process DNA, RNA and proteins from blood, tissue and 
other materials. Assay technologies make these biomolecules visible and ready 
for analysis. Bioinformatics software and knowledge bases interpret data to 
report relevant, actionable insights. Automation solutions tie these together in 
seamless and cost-effective molecular testing workflows. Further information 
can be found at www.qiagen.com.
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Roche is the world’s largest biotech company, with truly differentiated medicines 
in oncology, immunology, infectious diseases and neuroscience. Roche is also the 
world leader in in vitro diagnostics and tissue-based cancer diagnostics, and a 
frontrunner in diabetes management. Roche’s personalised healthcare strategy 
aims at providing medicines and diagnostics that enable tangible improvements 
in the health, quality of life, safety and survival of patients. For more information: 
www.roche.co.uk.

At TAKEDA ONCOLOGY, we endeavour to deliver novel medicines to patients 
with cancer worldwide through our commitment to science, breakthrough 
innovation and passion for improving the lives of patients.

This singular focus drives our aspirations to discover, develop and deliver break-
through oncology therapies. By concentrating the power of leading scientific 
minds and the resources of a global pharmaceutical company, we are finding 
innovative ways to improve the treatment of cancer.

Thermo Fisher Scientific Inc. is the world leader in serving science, with 
revenues of $18 billion and more than 55,000 employees globally. Our mission 
is to enable our customers to make the world healthier, cleaner and safer. We 
help our customers accelerate life sciences research, solve complex analytical 
challenges, improve patient diagnostics and increase laboratory productivity. 
Through our premier brands – Thermo Scientific, Applied Biosystems, Invitrogen, 
Fisher Scientific and Unity Lab Services – we offer an unmatched combination of 
innovative technologies, purchasing convenience and comprehensive support.

This meeting is kindly supported by our sponsors who have provided sponsorship towards the costs of this meeting 
but have had no input into or influence over the agenda
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