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AIM

BACKGROUND
• Her2/Neu is a proto-oncogene on the long arm of chromosome 17 (17q12). The Her2/Neu family is a membrane
bound tyrosine-kinase receptor.
• Breast-cancers with Her2/Neu over-expression can be
treated with the monoclonal antibody Trastazumab (Herceptin©).
• Her2/Neu over-expression is a good predictor of response
to Trastazumab therapy.
• Immunohistochemical testing for Her2/Neu is inexpensive
and results in a cost effective triage of cases for expensive
tests.

Figure 1: Invasive ductal carcinoma (200x) Her2 staining.

Determine if Her2/Neu scoring by pathologists can be improved upon by using image analysis.
Additional questions
• Her2/Neu 2+ cases scored by immunohistochemistry in
our laboratory result in 20% Her2Neu amplified cases by
reflex Her2Neu DISH.
• Can image analysis reduce the number of cases needing reflex DISH/FISH.

• Can image analysis reduce Her2 immunohistochemical
scoring inter-observer variability.

Figure 2: Recognized tumor area (Red = Tumor, Green = Stroma & Yellow = Empty space).

RESULTS
• 80 cases were analyzed of which 4 cases were unsuited.
• All of the 0+/1+ and 3+ cases were analyzed correctly by image analysis.
• Image analysis correctly reclassified 37% of the 2+ cases
(routine consensus scoring by pathologists) as either 3+ or
0+/1+ using DISH as the gold standard.
• One 2+ case was wrongly reclassified as 3+ by MembraneQuant.
• Concordance was 100% for image analysis and 97% for pathologists (grouping based on catching all amplified cases,
either directly or through reflex DISH).

METHODS
• 80 cases from our archives were selected, 20 each for the categories 0+/1+, 2+ amplified by DISH, 2+ non-amplified and
3+.
• Her2 immunohistochemical staining was performed using
Ventana Benchmark XT with Dako Polyclonal Rabbit Anti-Human c-erbB-2 Oncoprotein and Ventana Her2/Chr17
DNA Probe for Her2/Neu DISH.
• Her2 immunohistochemical and DISH scoring was performed according to the manufacturers recommendation.
• Image analysis was performed using 3DHistech PatternQuant and MembraneQuant software on 3DHistech FLASH
II digitized slides.
• For quality assurance we participate in the NORDIQ QA
program.
• Kappa statistics using IBM/SPSS version 22.

Figure 3: Her2 positive membranes are recognized and “scored” (Red =
3+, Orange = 2+ & yellow = 1+).

CONCLUSIONS
Her2 DISH
Not-amplified
Amplified
Total

Her2 DISH
Not-amplified
Amplified
Total

Her2 immuno scoring by pathologist
Total
0/1+
2
3
20
16
0
36
0
22
18
40
20
38
18
76
Her2 immuno scoring by image analysis
0/1+
2
3
Total
23
12
1
36
0
12
28
40
23
24
29
76

Laboratorium voor pathologie (PAL) Dordrecht,
Karel Lotzyweg 145
3318 AL Dordrecht
WWW.PALDORDRECHT.NL
Email: LMakkus@paldordrecht.nl

Her2 scoring, as it seems, can be improved upon by using image analysis as it reduces the percentage of 2+ cases needing
reflex DISH, thus reducing cost.
• We have shown that image analysis provides a reliable, consistent and cost effective tool for Her2 scoring by pathologists.
• Image analysis using routinely digitized slides is a viable tool
for pathologists, Her2 scoring by MembraneQuant takes less
than a minute.

