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The slides to be stained for CD10comprised : 
1. Tonsil, 
2. Kidney, 
3. Renal cell carcinoma, and  
4. Follicular lymphoma 

All tissues sent were fixed in 10% neutral buffered formalin. 

Criteria for assessing staining as optimal were: 
Tonsil An at least moderate, distinct membranous staining reaction of virtually all germinal 

centre B-cells 

Kidney A moderate to strong, predominantly membranous but also cytoplasmic staining 
reaction of virtually all 
the epithelial cells in the renal proximal tubules and the parietal layer of the 
Bowman’s capsule 

RCC An at least moderate staining reaction of virtually all neoplastic cells in the renal clear 
cell carcinoma 

Follicular 
lyphoma 

An at least weak staining reaction of the vast majority of neoplastic cells of the 
follicular lymphoma 

 

Participants’ overall performance was assessed based on following criteria: 
1. Selection of proper antibody 
2. Label 
3. Integrity of sections 
4. Artifacts affecting overall staining in all tissues 
5. Intensity of staining reaction in each tissue in the set. 
6. Proportion of staining reaction in each tissue in the set 
7. Non-specific staining reaction and background staining. 

 

Participants’ performance specific for the antibody related critical parameters was assessed separately 
based on following criteria: 

1. Intensity of staining reaction in each tissue in the set and 
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2. proportion of staining reaction in each tissue in the set. 
 

The background and non-specific staining is usually the attribute of dilution of antibody/blocking steps etc. 
Therefore, we have restricted the performance character of the antibody to be judged by intensity and 
proportion of staining reaction (critical score). This may help one choose proper antibody clone/vendor. 
However the performance of the laboratory as far as technique of IHC is concerned, should be judged by 
overall score. 

Participation: 
Total thirteen laboratories submitted data and stained sections. 

Results: 
The performance of the group was averaging 86% which should be considered good. This is irrespective 
of the clone, vendor and methodology. The results were assessed based on following cut offsfor the 
overall score: 

 Cut off No. of labs (total ) 
Optimal >90% 11 
Good >80% 01 
Borderline >70% 00 
Poor </=70% 00 
 
Antibody details and performance analysisbased on critical parameter score: 

RTU Conc Vendor N Clone Optimum Good Borderline Poor 

10  

Dako 5 56C6 5 (100%) X X X 
Path n situ 1 GM003    1 (100%) 
CellMarque 1 56C6 1 (100%)    
Leica 1 56C6 1 (100%)    
Biogenex 1 56C6 1 (100%)    
Ventana 1 IE2 1 (100%)    

 3 Biocare 3 56C6 1 (33%)   2 (67%) 

 

Comments: 
1. Which clone has the best outcome? 

56C6 has been the most successful clone. The other clone IE2 also had optimum performance. 
However, only one laboratory used the clone and hence it is difficult to precisely evaluate that 
one. 

2. Which vendor has the best performance? 

Though 56C6 has been the most popular and successful clone, that one from Biocare did not 
perform well in this run. All three laboratories using this clone had concentrated antibodies that 
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were diluted 1:50 by all of them. Importantly, this vendor clone performed optimally in the 
automated setting, while failed in manual runs. We studied the data sheet on the company’s 
website, and did not find any mention about restriction of use in automated system for this 
particular catalogue number (CM129). 

3. What was better, RTU or Concentrated? 

RTU performed well in this run. 

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

1:50 was the dilution used by all  three laboratories using concentrated antibody. However, it 
cannot be said to be the best as 2 out of 3 labs scored poorly. 

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

Four laboratories used dewaxing temperature of 72 and 75 degree C. This is higher than 
recommended as the melting point of wax we use in sections is 58-60 degrees. Two of the four 
laboratories had poor score. This was seen with both automated and manual techniques. 

Out of the three laboratories with poor score (refer table above), two had dewaxing temperature 
of 75 degree. 

This suggests that dewaxing temperature has significant effect on the overall performance. 

6. Is the pH of retrieval buffer important? 

3 laboratories with poor score used pH of 7.5, 8.0 and 8.4. All laboratories using pH 9.0 had 
optimum performance. A single lab used citrate buffer at pH 6.0 in Dako autostainer and had 
optimum performance. 

7. What is the best epitope retrieval method? 

HIER was used by all laboratories. 

8. Which technique was better, manual or automated? 

Total five laboratories used automated systems for staining (3 ventana, 1 each Dako and Leica). 
Only one of them using Ventana Benchmark GX with Pathnsitu antibody clone GM003 had poor 
performance. The same lab is observed to be using higher dewaxing temperature of 75 degree.  

2 out of 8 laboratories using manual technique had poor scores. 

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

http://www.qcmark.org/


 General module. Cycle 1, Run 3 www.qcmark.org 
 
 

 

Dec 2015 

In poor performing cases 2 of the 3 laboratories used clone 56C6 from Biocare. The format was 
concentrated. This clone from other vendors has been used by other laboratories and had 
optimum performance. This may indicate that the vendor selection for the clone may be 
responsible. However, there is one more lab using same clone and vendor and having optimum 
performance. They used automated system. It is important to recognize that the poor 
performance may not be strictly attributable to the vendor as the two poor performing labs also 
had another significant attribute of using higher dewaxing temperature (75 degrees in both 
cases). These laboratories are being advised to resubmit the sections after altering dewaxing 
temperature. 

10. Which antibody clones had poor performance? 

Refer the table above 

11. What are the most common causes of insufficient staining in the present run? 

Higher dewaxing temperature and vendor selection were important attributed for poor 
performance in this run. 

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

All laboratories (even those who stained tonsil, follicular lymphoma and RCC) stained kidney 
very well. Therefore, kidney cannot be kept as control for this marker as it will get stained with 
poor protocol setting also. Tonsil and RCC/follicular lymphoma are a good combination tissue to 
be used as control tissue. 
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