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Specialist collaborative centre 

immunology 

haematology Histology & cytology 

Co-ordination without over-complicating the 

technology; clinically oriented leadership but with 

familiarity towards the modern techniques  
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Implementation medicine 

  “translational medicine” is just another 
name to perform basic science without 
immediate benefit 

  the current brilliant successes in 
diagnostics – based on modern science – are 
better described as ”implementation 
medicine” in the practical routine laboratory 

  this field may not get its due recognition in 
terms of research funding, but…  

  still, the dedication and perseverence bring 
fundamental changes in medicine (oncology) 
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Champions 

 Loken, Terstappen, Wells 

 delineating the  development of all hemopoietic 
lineages 

 

 

 

 

 

 

 

 

 

 B lymphoid development in bone marrow  
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2-, 4 and more-colour flow cytometry 

This is still single colour 

But: 
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Many variations but also discipline 

 For example, in leukaemia-lymphoma 
diagnosis the basic evaluation starts with 
the CD45-side scatter analysis 

 

 

      CD20    CD10   CD45   CD19 

     CD20    CD10   CD38   CD58    CD19    CD45 

                   documented in the lecture by Borowitz 
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disappearance of blasts on therapy was prognostic 

1012 

1010 

108 

morphologic remission 

Weeks after Diagnosis 

--  but the methods were insensitive 
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new concepts of risk assessment 

  Refined  therapy 

  This is also modulated according to 

   all available risk factors including molecular 
and cytogenetics 

  minimum residual disease (MRD) assessment 

  Some patients receive less intense 
treatment – to decrease drug toxicity 

  Some patients receive more intensive 
therapy or bone marrow transplant 
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Minimal residual disease (MRD) 

 Two related versions to follow-up 
patients: 

  The slope of the disappearing blasts after 
having started the induction therapy 

 e.g. the study of immature blast cells in 
AML – in the blood  (Lacombe et al. 2009) 

•   MRD at day 19 

•  MRD at the end of induction therapy 

In principle, both immunological and 
molecular probes are suitable and the 
details vary. 
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This was developed by Campana and Coustan-Smith at St.Jude, Memphis, and then 

formed the diagnostic basis for ‘out-sourcing’ from St.Jude to Brasil, the poor area of 

the country such as Recife. T.Eden and others called attention that many ALL-sufferer 

children were lost to therapy by toxicity, abandonment and secondary infections. So, 

good responders get less drugs. Sandlund et al. Blood 2002: 100: 43-47. 

Coustan-Smith, E. Ribiero RC et al. Blood 2006; 97-102. 

Howard S C, Pedrosa M et al. JAMA 2004; 291: 2451-75.  Howard SC, Campana D et al. Leukemia 2005; 

19: 323-5. 

. 

MRD ‘lite’ version 
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Many variations but also discipline 

 For example, in leukaemia-lymphoma 
diagnosis the basic evaluation starts with 
the CD45-side scatter analysis 

 

 

      CD20    CD10   CD45   CD19 

     CD20    CD10   CD38   CD58    CD19    CD45 

                   documented in the lecture by Borowitz 
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Blast clearance in AML 
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CD45 and lineage markers in AML 

   CD14  CD11c   CD45    CD16     
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the BDR slope and BDR90   

Disease free survival in AML correlates with the Blast 

cell Decrease Rate and the time needed to detect 

90% reduction in blast counts in the patients blood 

during therapy 

Modifying treatment ?    F.Lacombe Leukemia 2009 
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The huge effort to define ETP-ALL 

Lancet Oncology Jan 2009 
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The two large patient cohorts 

St.Jude and Tennessee Health Centre, 

Memphis, U.S.A. 10-15 yr follow-up 

University of Padua and University of 

Monza, Italy. 2-3 yr follow-up  
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Methods 

  Immunophenotyping (FACS) 

 minimal residual disease with flow in 
 Memphis and PCR for TCR in Italy 

 Cytogenetics 

 Single nucleotide polymorphism (SNP; 

 Affymetrix 50k GeneChip Human mapping) 

 Gene-expression profiling (Affymetrix U113 

 2.0 GeneChips) 

 Gene-set enrichment analysis (GSEA) – 
 gene set composed of genes that distinguish 

 murine thymic precursors from thymocytes  
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murine early thymic precursors 

The samples 

are 

diagnostic 

bone 

marrow 

specimens 

with high 

blast cell 

counts: 

17 cases of 

55 patients 

cluster 

separately 



Royal  Free  (Immunol.) 

Flow cytometry confirms the groups 

Weak cyCD3  

weak CD5  

strongly CD7 

Strong CD34 

Some myeloid 

(e.g.CD13) 

 

together are 

diagnostic for ETP-

ALL 

Immediate BMT? 
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The survival in the EPT T-ALL 

This is 

catastrophic 

and indicates 

the need for 

bone marrow 

transplants 

as soon as 

the diagnosis 

is made 
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Similar story of simple conclusion 



Royal  Free  (Immunol.) RNA, GeneChip Human Genome U311 plus 2.0 
arrays (Affymetrix on 130 samples) 
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Over- and under-expression 

Overexpressed in treatment failure 

 gene signatures of tu-associated mph-s 
  including matrix metallopeptidase (MMP11) 

 … monocytes 

 … angiogenic cells 

 ... Reed Stenberg cells 

Underexpressed in failure 

•  … germinal centre B blasts 

For these reasons immunohistology is done 
CD68 and MMP11 on 166 additional 
patients 
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CD68  in paraffin works, MMP11 is too nonspecific 

Good (<5%) and poor prognosis (>5%) in Hodgkin 
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Prognostic significance in Hodgkin 

10 yr survival, 

The effect of 

tumour-

macrophage 

infiltrates is also 

manifest in patients 

with limited 

disease. 

Better prognostic 

sign than clinical 

scores or age. 

Risk assessment? Therapy modification ? Less? More?  
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Conclusions 1. 

  examples of modern technology have been 
presented which influence the management 
of ALL, AML, T-ALL and Hodgkin disease 

  the clinical lead combined with 
collaborative technological knowledge is 
required 

  the diagnostic technology can be 
rationalized to remain cost-effective and 
relatively simple  

  ideally these collaborative networks should 
involve the branches of diagnostics in 
haematology, immunology, histology and 
genetics 
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Conclusions 2. 

  With the evidence gathering about the 
use of implementing modern laboratory 
medicine, and  

  with the availability of flow cytometers 

  the next important task is to organize 
training sessions in “wet workshops” 

  Both the European and the North-
American societies are likely to be very 
enthusiastic to assist training sessions 

  European Society for Clinical Cell Analysis 
(ESCCA) 

  Clinical Cytometry Society (CCS)   
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