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Validated for Dako, Leica, and Venata stainer platforms 



Omnyx & Visiopharm Partnership: 

ER 

PgR HER2 

Ki67 

Validated for Dako, Leica, and Venata stainer platforms 



HER2: Why do we need another 
algorithm? 
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On the importance of HER2 testing 





HER2 SCORE ~ INTENSITY + MEMBRANE COMPLETENESS 

Intense 
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perceptible 

Complete 
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Unanswered Questions of Relevance to IA and 
Standardization 

• How and how much does the evaluation criteria 
Intensity and Completeness contribute to a correct 
classification of a patient as Her2 negative or positive 
(proteine overexpression or gene amplification)? 
 

• How do we achieve standardization of intensity 
measurements and define Intense, Moderate, and 
Weak? 
 

• How do we achieve standardization of Completeness 
of positive membrane staining, and especially level of 
Completeness 
 

• How do we handle positive membrane objects with no 
associated nucleus? 



Concordance with manual reading & mostly intensity based: 

 Aqua by HistoRx     70% 

 ACIS by Dako/Chromavision   75% 

 Pathiam by BioImagene    81%   

 VIAS by Ventana/Tripath Imaging   86%   

 Scanscope  XT by Aperio    86% 

 (Tissue IA by SlidePath    91%) 

Review of methods by Dobson et al,  
Histopathology 57:27-38, 2010  

Limitations of Commerical IVD Algorithms 

• Based mainly on intensity, and not membrane 
morphology (except Dobson et al) 

• Validated against manual reading rather than HER2 
gene amplification (which is current gold standard)  

• Most algorithms require careful manual outlining of 
tumor cells/regions, which is tedious, time 
consuming, and labor intensive 

• Often only validated for one reagent vendor 



HER2: How does the HER2-
CONNECT Work? 



The size distribution of 
membrane objects are different 
for different levels of protein 
expression 
 
Size distribution can be 
quantified as Area Under Curve  
= Connectivity 
 
Connectivity is a continuous 
number btw 0 and 1 
 
Connectivity can be translated 
(gated) into classical scores og 0, 
1+, 2+, and 3+ 

Connectivity: Generalized Membrane Completeness 



Connectivity makes intensity irrelevant: 

HER2-FISH        ~ INTENSITY + CONNECTIVITY 

Intensity of the positive membranes above the detection threshold does not 
contribute statisitically independent information that contributes to explain 
either Manual Scoring or Her2-FISH amplification. 
 
Eliminating a component that makes standardization very hard 



HER2: Clinical Performance Data 
and Publications 





P 0/1+ 2+ 3+ 

0/1+ 125 9 0 134 

2+ 0 6 4 10 

3+ 0 0 71 71 

125 15 75 215 

P 0/1+ 2+ 3+ 

0/1+ 110 17 0 127 

2+ 0 7 4 11 

3+ 0 5 72 77 

110 29 76 215 



 

 

Data from >170 laboratories 



Package insert for CE marked 
HER2-CONNECT algorithm. 
 
• Validated for Dako, Leica, and 

Ventana stainer platforms 
 

• Validated across scanner 
platforms 
 

• Allow diagnostic pathology labs 
to always choose best-of-breed 
solution components 
 

 



HER2: What are Pathologists Asking 
For (other than science)? 



Most common answer: 



NEG 2+ 3+ TOTAL

NEG 217 217

2+ 46 5 2 53

3+ 0 1 41 42

263 6 43 312

Site III, Denmark HER2-CONNECT

Manual 

Reading

TOTAL
N 156

%Agreement 84.29%

95% C.I. 80%-88%

2 cores per patient

NEG 2+ 3+ TOTAL

NEG 44 44

2+ 8 3 3 14

3+ 3 3

52 3 61

95% C.I.

81.97%

70%-91%

N 61

HER2-CONNECT

Manual 

Reading

Site IV, Ireland

TOTAL

%Agreement

 

 

Improved Sensitivity/Specificity wrt HER2-FISH 

Out of 61 cases, a total of 14 (23%) were read manually as 2+ 
A total of 3 (5%) were read 2+ by HER2-CONNECT 
 
The Her2-Connect re-classified: 
• 8 cases as Negative – they were all FISH negative 
• 3 cases as 3+ - they were all FISH positive 

 
Reduction in inconclusive cases:  79% 

Out of 312 cores, a total of 53 (17%) were read manually as 2+ 
A total of 6 (1,9%)  were read 2+ by HER2-CONNECT 
 
The Her2-Connect re-classified: 
• 46 cores re-classified as Negative:  All were FISH negative 
• 2 cores re-classified as 3+ - Both were FISH positive 
 
Reduction in inconclusive cases:  89% 

Unpublished data provided by: Prof. Ben Vainer 
and Henrik Holm Rossing, Rigshospitalet 

Unpublished data 



 

 

Potential for cost savings 
Reagent Cost: Average list price for fx the INFORM© Her2-FISH test 
in estimated at EUR 170, according to Jeffrey Emch, senior 
marketing manager of molecular lifecycle management at Ventana 
Medical Systems. Average sales price is probably lower but varies 
from lab to lab. 
 
Labor cost:  Approximately EUR 70 (excluding overheads etc) 
 
Total cost per test (at least): EUR 240 
 
Fraction 2+ cases: ~20% 
 
Reduction in 2+ cases using HER2-CONNECT: >=75% (depending on 
lab) 
 
Average saving per 100 patients:  100 cases x20% x 75% x EUR 240 
EUR / case = EUR 3600 

 
NOTE: Calculations for TMA setup’s are more complex and depends 
on the number of cases per block/slide and cores per patient. 



Where is it used today? 



• Herlev Hospital 

• Aarhus  

• Aalborg/NordiQC 

• Odense 

• Rigshospitalet 

• Slagelse/Næstved 

• Vejle 

• Esbjerg 



Contributions from: 
 
Prof. Mogens Vyberg, NordiQC 
Dr. Anja Brügmann, Aalborg University Hospital 
Prof. Ben Vainer, Copenhagen University Hospital 
Dr. Henrik Holm Rossing, Copenhagen University Hospital 
Dr. Beth Bjerregaard, Herlev University Hospital 
Dr. Eva Balslev, Herlev University Hospital 
Dr. Nina C. Woller, Herlev University Hospital 
Prof. Stephen Finn, St. James Hospital 
Dr. Mairead Griffin, St. James Hospital 
Prof. Torben Steiniche, Aarhus University Hospital 
Dr. Patricia Switten Nielsen, Aarhus University Hospital 

Thank You for Your Attention 

Johan Doré, Visiopharm 
Thomas Ebstrup, Visiopharm 
Michael Lippert, Visiopharm 
Martin Kristensson, Visiopharm 

For additional questions, feel free to email: 
mgr@Visiopharm.com 



Delivery of Quantitative Digital Pathology for In-Vitro 
Diagnostics 

 

Challenges and Solutions 


