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Outline  

ÅEvolution of diagnostic testing in the evaluation of 

cancer  

 

 

ÅEvolving requirements for informatics input in reporting 

of tests in molecular oncology  

 

 

ÅImminent challenges for pathology Informatics in next 

generation pathology  

 

 

ÅSummary  
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Giovanni Battista Morgagni 1682 -1771 

Historical perspective  

De sedibus et causis morborum per anatomem  indagatis - 1761 

Father of Anatomic Pathology 

http://upload.wikimedia.org/wikipedia/commons/e/ef/Morgagni_portrait.jpg


Giovanni Battista Morgagni  
His anatomical majesty  

ÅStudent of Valvalva  

 

Å1761 - De sedibusé. 1st 
edition sold out in 2yrs  

 

ÅTranslated into all other 
european languages  

 

ÅInnovation ð clinical 
correlation  

 

ÅFounder of modern 
clinical medicine  

 



The Controversy Over the Microscope  

Paris Academy of Medicine in 1854 - 

1855 

Ann F. La Berge in Philosophy of Science Papers 2004  



Microscopic Pathology  

Rudolf Virchow 1827 - 1902 
 



Diagnostic reports track incorporation of 

novel techniques into the diagnosis  

 

ÅPathologic report:  

 

ðClinical History  

 

ðGross description  

 

ðMicroscopic description  

 

ðOrgan, tissue, laterality (unique identifier #):  

 

Diagnosis: ___________________________ 
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Diagnostic reports track incorporation of 

novel techniques into the diagnosis  

ÅPathologic report:  

 

ðClinical History  

ðGross description  

ðMicroscopic description  

ðHistochemistry  

ðImmunophenotyping  

 

ðOrgan, tissue, laterality (unique identifier #):  

 

Diagnosis: ___________________________ 
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Historical Background  

 

 

 

 

 

 

 

 

 
 

 

Peter Nowell and David Hungerford 
1960 ς Recurrent chromosomal aberration and cancer 
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Historical Background  

 

 

 

 

 

 

 

 

 

1973 - Chromosomal translocation t(9;22)  

Janet D. Rowley 



Diagnostic reports track incorporation of 

novel techniques into the diagnosis  

ÅPathologic report:  

ðClinical History  

ðGross description  

ðMicroscopic description  

ðHistochemistry  

ðImmunophenotyping  

ðClassical Cytogenetics  

 

ðOrgan, tissue, laterality (unique identifier #):  

 

Diagnosis: ___________________________ 
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Fluorescence in situ  hybridization 

detection of chromosomal translocations  

Translocation  Normal  

Gene 1  

probe  

Gene 2  

probe  

Gene 1B  

probe  

Gene 1A  

probe  

Fusion 

Assay  

Splitting  

Assay  



Clonal T -cell rearrangement by 

Southern blot hybridization analysis  
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1 cycle = 2 Amplicon  

2 cycle = 4 Amplicon  

3 cycle = 8 Amplicon  

4 cycle = 16 Amplicon  

5 cycle = 32 Amplicon  

6 cycle = 64 Amplicon  

7 cycle = 128 Amplicon  

No. of  No. Amplicon  

Cycles  Copies of Target  

1 2 

2 4 

3 8 

4 16 

5 32 

6 64 

20 1,048,576 

30 1,073,741,824 

DNA Amplification by PCR  
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Common Recurrent Chromosomal Aberrations                                                 

in Human Malignant Lymphoma   

Cytogenetic 

Abnormality  
Genes Involved  Disease  Clinical Features  

Frequency 

(%) 

t(14;18)(q32;q21)  IGH@/BCL2 FL Indolent  ~90 

t(2;18)(p12;q21)  IGK@/BCL2 FL Indolent  <5 

t(3;14)(q27;q32)  IGH@/BCL6 FL Indolent  ~10 

t(11;14)(q13;q32)  IGH@/CCND1 MCL Aggressive  >90 

Trisomy 3 Unknown  MZBCL Indolent  Variable  

t(11;18)(p21;q21)  BIRC3(API2)/ MALT1 MZBCL Indolent  40 

t(1;14)(p22;q32)  IGH@/BCL10 MZBCL Indolent  * 

t(14;18)(q32;q21)  IGH@/MALT1 MZBCL Indolent  * 

t(3;14)(p22;q32)  IGH@/FOXP1 MZBCL Indolent  * 

t(8;14)(q24;q32)  IGH@/MYC Burkitt lymphoma  Highly Aggressive  75 

t(2;8)(p12;q24)  IGK@/MYC Burkitt lymphoma  Highly Aggressive  15 

t(8;22)(q24;q11)  IGL@/MYC Burkitt lymphoma  Highly Aggressive  10 

t(3;14)(q27;q32)  IGH@/BCL6 DLBCL Aggressive  ~30 

t(14;18)(q32;q21)  IGH@/BCL2 DLBCL Aggressive  30 

Amplification 2p  REL PMLBCL Aggressive  * 

del 13q14  DLEU2/mir-15a/16 -1 CLL Indolent  25-50 

Trisomy 12  Unknown  CLL Indolent  30 

t(2;5)(p23;q35)  NPM1/ALK ALCL Aggressive  ~40 

inv  14(q11;q32)  TRA@/TCL1 T-PLL Aggressive  75 
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Diagnostic reports track incorporation of 

novel techniques into the diagnosis  

ÅPathologic report:  

ðClinical History  

ðGross description  

ðMicroscopic description  

ðHistochemistry  

ðImmunophenotyping  

ðClassical Cytogenetics  

ðFluorescent in -situ hybridization  

ðMolecular  studies  

 

ðOrgan, tissue, laterality (unique identifier #):  

 

Diagnosis: ___________________________ 
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Current role of molecular 

diagnostics in hematopathology  

WHO 2008 Classification  

Diagnosis  Prognosis Therapy  



Ideal pathology report  

ÅCoded and protected patient identifier  

 

ÅPresumptive diagnosis  

 

ÅSource of biopsy/material  

 

ÅProcedures/tests performed  

 

ÅResults and interpretation  

 

ÅDiagnosis  
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Ideal pathology report  

ÅSuccint  

 

ÅClear  

 

ÅAccessible to clinicians  

 

ÅInformative on prognosis and therapy  
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Evolution of  Diagnostic testing in the 

evaluation of myeloid leukemias  

21 

 

 

 

 



Chronic Myelogenous Leukemia  

ÅA myeloproliferative disease that originates in 

an abnormal pluripotent bone marrow stem 

cell  
 

ÅAccounts for 15 -20% of all cases of leukemia  
 

ÅIncidence: 1 -1.5 cases per 100,000 population 

per year worldwide  
 

ÅMedian age at presentation: 45 -55 years  
 

ÅMale -to -female ratio of 1.3 to 1  
 

ÅTriphasic: chronic, accelerated, blastic  
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Ph chromosome  

BCR-ABL 

Tyrosine kinase  

BCR (chr  22) ABL (chr  9) 

Chronic myelogenous leukemia  

chromosome t(9;22) translocation and BCR -ABL 

TK 

TK 

TK 

CML breakpoints  p190 p210  p230 
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Laboratory Testing for BCR-ABL1 Translocation in CML  

Cytogenetics (Karyotype)  Fluorescence in situ hybridization  

                    (FISH) 

ABL BCR 
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Quantitative reverse transcriptase  

polymerase chain reaction (RT -PCR) 
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Purpose for the Quantitative Assay  

ÅBcr/ Abl  correlates with disease activity  
 

ÅUseful for monitoring minimal residual disease and 

genetic recurrence  
 

ÅRT-PCR positivity precedes cytogenetic and 

hematological relapse by several months  
 

ÅMolecular positivity may remain without recurrence  
 

ÅSuccessive assays required to determine rising copy 

number  
 

Åt(9;22) occasionally detected in normal elderly 

patients  
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Quantitative Analysis Following 

Therapy  

 

ÅLow or falling levels correlate with 

continued remission  

 

ÅHigh or rising levels predict relapse  

 

ÅSuccessive assays required (Minimum: 3)  
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Molecular testing in CML is required for  

diagnosis and disease monitoring  

ÅMolecular diagnostics is now part of routine 
testing in diagnostic hematopathology  

 

ÅQuantification by real -time PCR provides a 
robust strategy for minimal residual disease 
testing (NCCN guidelines q3 mos) 

 

ÅStrong correlation between major molecular 
responses (i.e. 3 -log fold changes in 
transcript quantification) and clinical 
relapse/remission (BCR -ABL transcripts)  
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How is CML Disease Burden Monitored in 

the Clinical Laboratory?  
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BCR-ABL Trending Tool 

 



BCR-ABL1 Analysis in CML  

Personalized Medicine  

Matching the Right Patient with the Right Drug  
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BCR-ABL is an Ideal Drug Target  

ÅBCR-ABL1 (The Ph chromosome) is diagnostic of 

patients with CML  

 

ÅBCR-ABL induces CML in mice, indicating it as the 

causative molecular abnormality  

 

ÅThe BCR-ABL fusion protein is constitutively active  

 

ÅThe oncogenic activity of BCR -ABL is dependent on 

the tyrosine kinase activity of ABL  
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òWhen officials  at  the  FDA take  

just 2 1/ 2 months  to  approve  a  

new  cancer  treatment,  you  know  

it's got  to  be  some  kind  of  

breakthrough . And  indeed  the  

drug  called  Gleevec , which  was  

given  the  go -ahead  last week  in 

record  time,  has produced  

dramatic  results in patients  with  a  

rare  malignancy  called  chronic  

myeloid  leukemia .ó  

 Christine Gorman, Why Gleevec  Got Approved;  Time Magazine, May 21, 2001  

òStill unknown  is whether  Gleevec  can  prolong  life. Any  time  you  
rely on  a  single drug  to  treat  cancer  there's  always  the  risk that  
the  malignant  cells will eventually  become  resistant .ó 

Imatinib  is a highly effective BCR/ABL inhibitor  
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