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ER-Overall assessment findings 

 

The sections to be stained for ER comprised :  
No. Tissue ER positivity ER intensity Range 

amongst 
participants 

Average 
amongst 
participants 

Median 
amongst 
participants 

Control 
run 
average 

1 Breast ca 0%-5% Neg to very 
weak 

0-20 1.4 0 0 

2 Uterine 
cervix 

90%-100% Mod to 
intense 

0-300 237 270 300 

3 Breast ca 60%-70% Moderate 0-270 194 230 230 

4 Breast ca 100% Intense 130-300 253 300 300 

5 Breast ca 0% Negative 0-1 0 0 0 

6 Breast ca 0% Negative 0-0 0 0 0 

 The sections covered range of staining from negative to the most intense 

 The laboratories that failed to submit sections or had peeled off sections were excluded from the analysis. 

 Range indicates how the participants fared amongst themselves. The average indicates the average score of the group 

as a whole. Median value excludes the outliers. 

Total participants Participants 
submitting sections 

Range of score for all 6 
tissues (aggregate 
score) 

Average for all 6 tissues 
(aggregate) 

Median of all 6 tissues 
(aggregate) 

26 23 42-143 122 137 

 

All tissues sent were fixed in 10% neutral buffered formalin for 24 to 48 hours. 

Control runs were done thrice in our lab and average value was obtained. The same tissue was sent to other two 

laboratories for staining. Scoring was performed by our panel of 4 assessors to avoid bias. Average of all four runs 

was taken into account as control run average. 

Range was obtained amongst peers after removal of unacceptable cases (like peeled off sections). 

Criteria for assessing staining as optimal were: 

 Aggregate score above 137 (median) 

 Moderate to strong, distinct nuclear staining reaction of most stromal cells (except endothelial and lymphoid cells) in 
the uterine cervix, case 2 (Score above 270 (median)) 

 Intense staining of all the tumor cells in breast carcinomas no. 4, (Score 300 (median)). 

 Moderate to intense staining of the tumor cells in breast carcinomas no. 3, (Score 230 (median) and above). 
  
The staining reactions were classified as good if following are present: 

 Aggregate score above 137 (median), but falling short of criteria for optimal staining OR Aggregate score between 122 
(average) and 137 (median) 

And all of the following 
 Uterine cervix, case 2 Score between 237 (average) and 245 (median) 

 Breast carcinomas no. 4, Score between 253 (average) and 300 (median). 

 Breast carcinomas no. 3, Score between 194 (average) and 230 (median). 
 
The staining reactions were classified as borderline if any of the criteria for good staining are not fulfilled OR if 
aggregate score is less than 122 (average) with NONE of the following being present: 

 Negative staining of uterine cervix, case 2 
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 Negative staining of breast carcinomas no. 4 
 
The staining reactions were classified as poor if aggregate score is less than 122 (average) with ANY of the following 
being present: 

 Negative staining of uterine cervix, case 2 

 Negative staining of breast carcinomas no. 4 

 

Results: 

 No. of labs (total ) 

Optimum 11 

Good 7 

Borderline 5 

Poor 0 

 

Antibody details and performance analysis (1 laboratory failed to submit protocol) 

RTU Conc Vendor N Clone Optimal Good Borderline Poor 

17  Dako 10 EP1 6 4   

Ventana 4 SP1 3 1   

Path-n-situ 2 EP1   2  

Biocare 1 SP1  1   

 5 Thermo 1 SP1   1  

Dako 3 EP1 1 1 1  

Biocare 1 SP1 1    

Comments: 
1. Which clone has the best outcome? 

Clones EP1 (n=15) and SP1 (n=7) were the clones used in this run by all the participants. For clone EP1, 12 out 

of 15 had either optimum or good outcome (80%). For clone SP1, 6 out of 7 had either optimum or good 

outcome (85%). 

Clones 1D5 and 6F11 were not used by any laboratory in this run. These clones have proved to be yielding 

poor outcome as seen in previous runs. 

2. Which vendor has the best performance? 

Clone EP1 (n=15) was supplied by 2 vendors-Dako (n=13) and Path-n situ (n=2). Only 1 out of 13 from Dako 

had borderline outcome while the rest performed well. Both the path-n situ clones performed borderline. 

Therefore, Dako clone EP1 has the best vendor performance. 

3. What was better, RTU or Concentrated? 

RTU antibodies outperformed the concentrated ones. This is in contrast to the results of our previous runs. 

4. What is the best dilution ratio of the primary antibody? 

Laboratories using concentrated clones=5 

Labs disclosing dilution=5 

2 labs using clone SP1 has dilution of 1:50 (optimum score) and 1:300 (borderline score). 
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1:300=1 lab, produced optimal results using either EP1, used manual technique. 

1:40 and 1:100 used by 2 labs, produced borderline and good results using EP1, but both used automated 

techniques. 

Probably, manual technique gives better dilution advantage over automated techniques. This finding was 

observed in Run 4 as well. 

5. Has dewaxing temperature to do something with staining reaction? 

Four labs used dewaxing temperature above 70 C, all on automated Ventana platform. Only one of them 

yielded borderline results. Dewaxing temperature of 75 C in this run is not shown to affect the outcome. 

The wax used in processing has melting point of 58 to 60 C. Hence it is important not to cross the upper limit 

of 70 C for dewaxing. Therefore, it is advisable to keep dewaxing temperature between 60 C and 70 C for best 

outcome. 

6. Is the pH of retrieval buffer important? 

Only 2 laboratories used acidic pH (both using Biocare clone SP1) yielding good and optimum results. 

This factor is not found significantly associated with outcome in the current run data. 

7. What is the best epitope retrieval method? 

HIER was used by all laboratories. 

8. Which technique was better, manual or automated? 

5 laboratories used automated techniques (Ventana benchmark=4, Not mentioned=1). Results were: good-1, 

borderline-3, poor-1. More borderline results were found with automated systems. 2 out of 5 laboratories 

performed testing using Ventana clones SP1 in RTU format. Good result was found with Ventana system 

using Dako clone EP1 in 1:50 dilution. 

As seen in above point no. 4, it should be noted that manual technique gives dilution advantage over 

automated ones. 

9. In the poor performance cases, what is more responsible, antibody clone or other factors? 

More often, there were factors other than antibody clone responsible for poorer outcome. These factors were: 

vendor selection, harsh retrieval (high temperature for more time) and use of expired antibodies. 

10. Which antibody clones had poor performance? 

None of the clones showed any particular performance bias. 

11. What is the best control material for this marker? 

Cervix appears to be the best and easily available control material for this marker. Any weaker or less 

proportionate staining of this tissue should prompt the lab to look into the staining protocol. 
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Summary: 

1. Cervix is the optimum control tissue. Any weak staining should prompt the lab for 

further action. 

2. Only 2 clones are good for the purpose-EP1 and SP1 

3. Dilution ratio of concentrated antibody is critical. 

4. Manual and automated techniques have comparable performance. However, ventana 

platform consistently gives non-specific staining of plasma cells. One should be careful 

in interpretation of cases when using this platform. 

5. Vendor selection is critical. Those from Path-n situ did not do well in this run. 

6. Expired antibody needs validation before use. 

7. The laboratories using higher temperature for longer time induced inefficient epitope 

retrieval. Some of them encountered issues of peeling of sections as well.  
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Recommended protocol for ER RTU antibody 

Obtained in Breast Module, Run 5  

Primary antibody  

Clone      EP1 

Producer     Dako 

Product no. (Lot no.)    IS084, 10115074 

Dilution     Nil 

Diluent buffer and additive(s)   NA 

Incubation time / temperature  60 min  

Epitope retrieval, HIER  

Device      Manual 

Buffer, pH     in-house (details NA) pH 9.0  

Peak temperature and time  125 C. in Pressure cooker, time NA 

Visualization system  

Method     Polymer based 

Producer, product no.  Dako REAL EnVision Detection System, K5007, 20035615 

Incubation time / temperature   30 min  

Chromogen  

Type      DAB 

Enhancement, type    Nil 

Immunostainer  

Type      Manual 

Abbreviations HIER: Heat induced epitope retrieval 
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