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Supplemental File 1 

Summary of Assessment of Ki-67 Staining Problems 

In February of 2010, a review of Ki-67 results from subjects undergoing random 
periareolar fine needle aspiration (RPFNA) for several trials, including acolbifene, 
revealed an upward drift starting around November of 2009. In March 2010, a review of 
slides used for assessment of Ki-67 expression (percent cells stained 
immunocytochemically) revealed that some slides were of questionable quality for 
counting as the high background lead to over-estimation of Ki-67 positivity.   After 
investigation, it was found that there was a problem with a valve on the Autostainer™ 
such that the rinsing steps were not always adequate.  In addition, there appeared to be 
a bottle of 3,3’-diaminobenzidine tetrachloride (DAB), a colorimetric reagent, which 
although it had not reached its expiration date, had become more concentrated.  These 
two problems combined to result in greater intensity of stain which could be visualized 
as higher background on some slides, particularly for those specimens with 
contaminating blood.  The result was potential for artificially high counts of positive cells.  

All slides processed for the acolbifene trial from November 2009 through March 2010 
were reviewed and those with questionable high background identified: a total of six 
slides, all from off-study specimens.  For these six subjects, new slides were prepared 
from residual archived specimen stored in PreservCyt™, both for the on-study and the 
off-study specimens.  Slides were processed using new antibody, fresh DAB, with a 
newly purchased Autostainer™. Calibration was performed using MCF-7 cultured cells, 
as is our standard   Slides were stained and assayed in tandem so as to reduce 
variability that could have been introduced due to changes in antibody batch/lot. The 
paired values for these six subjects are referred to as “Corrected” values and are 
provided, along with all Original values, in Table 1.  Affected subjects/slides are 
highlighted with gray background (504, 505, 506, 507, 513, 514). 
 
Additionally, three slides (both baseline and off-study from subject 510; baseline from 
subject 525) were reviewed, and thought to have high background but either additional 
slides could not be prepared or new slides that were prepared contained cells of 
markedly different cytomorphology than the original slides. It should be noted that the 
baseline slide for 510 had been processed before the period of suspected problems but 
since it was felt to have questionable background it was re-read in parallel with the off-
study slide which had been processed in the period.  The three slides were recounted 
by two observers working in tandem with special attention to excluding cell clusters that 
appeared to have background staining.  These three values are also designated as 
“Corrected” and are highlighted, along with the Original values, with pink background. 
Note that the off-study RPFNA for 525 had not yet occurred. 
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Lastly, there were off-study slides for two subjects (503, 509) processed during the 
period that did not exhibit high background.  Therefore, the values were accepted, even 
though they resulted in a finding of an increase in Ki-67; and specimens were not re-
processed or re-read. Similarly, a baseline specimen (524) processed in the period did 
not appear to have a background problem and it was also accepted. 
 
In February of 2012, a comprehensive re-assessment was attempted where both 
baseline and off-study specimens from all 25 subjects were batch-processed for Ki-67 
using residual archived specimen stored in PreservCyt™. Ki-67 has been shown to be 
stable for long periods in PreservCyt™. However, since the majority of the specimen 
had been utilized for prior assays, a problem frequently existed that there were few 
residual cells remaining or that those cells that can be assessed were not consistent 
with the cells that were on the first, more cellular, slides originally processed for 
cytomorphology and Ki-67.  Of the 25 subjects, specimen was not available for one 
(520, green background).  For eleven subjects, baseline values were below the initial 
eligibility criterion of 2%.  In fact, for two the baseline values were 0% and consequently 
could not possibly be used to detect a decrease.  These two subjects are 503 and 525, 
and are highlighted with a blue background.  The remaining nine subjects with values 
between 0 and 2% were 505,507,509,511,512,517,519,521,522; and are highlighted 
with a yellow background.  All values from this “Batched Re-Analysis of Residual 
Cells” are displayed in Table 1. 
 
For each set of values for percent Ki-67 expression – Original, Corrected, and Batched 
Re-Analysis of Residual Cells - values are provided in Table 1 for baseline value, off-
study value, change between baseline and off-study, and relative change (change 
divided by baseline value). The last column provides an overall “consensus” (Con) for 
directionality of effect (decrease, increase, or not able to achieve a consensus).  This 
was derived using all available data, i.e., either two or three sets of paired values. 
Descriptive statistics are shown at the bottom for the entire set of values. 
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Table 1: Summary of Values, Changes, and Statistical Results for Ki-67 Assessments 

 Original Corrected Batched Re-Analysis of 
Residual Cells 

Con 

ID  1 2 Diff Rel 1 2 Diff Rel 1 2 Diff Rel  
501  11.0  1.2  ‐9.8  ‐.89  11.0  1.2  ‐9.8  ‐.89  8.0  .0  ‐8.00  ‐1.00  Dec 

502  4.0  1.8  ‐2.2  ‐.55  4.0  1.8  ‐2.2  ‐.55  3.0  .2  ‐2.80  ‐.93  Dec 

503  2.4  4.2  1.8  .75  2.4  4.2  1.8  .75  .0  1.0  1.00    Inc 

504  3.6  9.4  5.8  1.61  6.2  .8  ‐5.4  ‐.87  5.2  1.1  ‐4.06  ‐.78  Dec 

505  4.4  10.4  6.0  1.36  2.6  .6  ‐2.0  ‐.77  .2  .8  .60  3.00  Inc 

506  3.6  6.4  2.8  .78  4.2  .6  ‐3.6  ‐.86  2.7  7.4  4.73  1.78  Inc 

507  4.0  8.6  4.6  1.15  6.2  5.2  ‐1.0  ‐.16  1.0  5.6  4.60  4.60  Inc 

508  4.0  1.2  ‐2.8  ‐.70  4.0  1.2  ‐2.8  ‐.70  3.6  .0  ‐3.60  ‐1.00  Dec 

509  2.4  5.2  2.8  1.17  2.4  5.2  2.8  1.17  .2  .8  .60  3.00  Inc 

510  8.0  7.6  ‐.4  ‐.05  7.6  6.0  ‐1.6  ‐.21  2.4  3.0  .60  .25  None 

511  4.0  1.6  ‐2.4  ‐.60  4.0  1.6  ‐2.4  ‐.60  1.8  .6  ‐1.20  ‐.67  Dec 

512  9.6  1.0  ‐8.6  ‐.90  9.6  1.0  ‐8.6  ‐.90  1.2  .0  ‐1.20  ‐1.00  Dec 

513  2.6  8.0  5.4  2.08  2.4  .4  ‐2.0  ‐.83  2.0  .0  ‐2.00  ‐1.00  Dec 

514  2.4  3.2  .8  .33  3.8  .0  ‐3.8  ‐1.00  2.2  .0  ‐2.20  ‐1.00  Dec 

515  9.8  1.4  ‐8.4  ‐.86  9.8  1.4  ‐8.4  ‐.86  3.8  1.4  ‐2.40  ‐.63  Dec 

516  21.8  1.6  ‐20.2  ‐.93  21.8  1.6  ‐20.2  ‐.93  11.6  1.2  ‐10.40  ‐.90  Dec 

517  6.4  .4  ‐6.0  ‐.94  6.4  .4  ‐6.0  ‐.94  1.6  .0  ‐1.60  ‐1.00  Dec 

518  9.0  .8  ‐8.2  ‐.91  9.0  .8  ‐8.2  ‐.91  5.2  .0  ‐5.20  ‐1.00  Dec 

519  3.4  .6  ‐2.8  ‐.82  3.4  .6  ‐2.8  ‐.82  .8  .6  ‐.20  ‐.25  Dec 

520  2.6  2.2  ‐.4  ‐.15  2.6  2.2  ‐.4  ‐.15          None 

521  8.0  4.0  ‐4.0  ‐.50  8.0  4.0  ‐4.0  ‐.50  1.8  .8  ‐1.00  ‐.56  Dec 

522  2.8  .6  ‐2.2  ‐.79  2.8  .6  ‐2.2  ‐.79  1.6  .0  ‐1.60  ‐1.00  Dec 

523  4.6  1.6  ‐3.0  ‐.65  4.6  1.6  ‐3.0  ‐.65  3.4  6.0  2.60  .76  None 

524  18.2  6.6  ‐11.6  ‐.64  18.2  6.6  ‐11.6  ‐.64  6.0  2.8  ‐3.20  ‐.53  Dec 

525  29.6  3.0  ‐26.6  ‐.90  7.0  3.0  ‐4.0  ‐.57  .0  2.8  2.80    None 

Min 2.4 0.4 -25.6 -0.94 2.4 0 4.5 -1.00 0.0 0.0 -10.4 -1.00  
Max 29.6 10.4 6.0 2.08 21.8 6.6 -20.2 1.17 11.6 7.4 4.7 4.60 16  
Mean 7.3 3.7 -3.6 -0.10 4.5 2.1 2.8 -0.57 2.9 1.5 -1.4 0.01 5  
SD 6.8 3.1 7.8 0.95 4.8 1.9 4.7 0.52 2.7 2.1 3.5 1.61 4 No 

Median 4.0 2.2 -2.4 -0.60 4.6 1.4 -3.0 -0.77 2.1 0.8 -1.4 -0.72  
Paired 
Analysis 

No. Dec Inc P No. Dec Inc P No. Dec Inc P  
25 17 8 .046 25 23 2 .001 24 16 5 .063 .016 

     Used for Analysis      
 
The three sets of matched values (Original, Corrected, Batched Re-Analysis of Residual 
Cells) were evaluated by 2-sided non-parametric Wilcoxon signed rank test for changes 
between baseline and off-study values.  The directionality of change for the Consensus 
determination was also evaluated.  For the “Corrected” values, it can be seen that there 
is a dramatic and statistically significant (p=0.001) decrease in Ki-67 expression.  We 
feel these Corrected values (specifically, six subjects with baseline and off-study 
specimens re-run in tandem plus two subjects for whom original slides were re-read 
excluding clusters with high background) represent the best estimate for the true 
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modulation of Ki-67.  For the “Original” values, the decrease in Ki-67 expression was 
statistically significant by protocol definition, but barely (p=0.046).  For the “Batched Re-
Analysis of Residual Cells”, with only 24 comparisons, the results were not statistically 
significant (p=0.063). By a categorical analysis of Consensus determination, there were 
more decreases than increases (16 vs. 5), which was statistically significant (p=0.016).   
 
From the above, it can be concluded that there is evidence for a statistically significant 
decrease in expression of Ki-67 in subjects who received acolbifene for six months.  
The temporary and limited period when problems were experienced with Ki-67 staining 
does not alter this conclusion. The spuriously high counts due to high background were 
corrected to reflect true nuclear staining.  It is these (Corrected) values which are used 
for analyses. 
 
As an addendum, the above analyses were repeated in parallel using various subsets 
with lower total numbers reflecting the availability of data (e.g., excluding subjects with 
low baseline values).  This allowed results to be compared for the same groups of 
subjects.  The results are displayed with the number of cases exhibiting a decrease or 
an increase, as well as the 2-sided p-value (in each case for the statistical confidence 
that there are more decreases than increases). 
 

Table 2: Summary of Analyses of Different Subsets of Subjects 

 Original Corrected Batched Re-Analysis of 
Residual Cells 

Con 

 No. Dec Inc P No. Dec Inc P No. Dec Inc P  
All 25 25 17 8 .046 25 23 2 .001 24 16 5 .063 .016 
- quest 17 15 2 .001 17 15 2 .001 16 13 3 .007 .005 
- 520 24 16 8 .047 24 22 2 .001 24 16 8 .063 .016 
- 0% 22 15 7 .074 22 21 1 .001 22 16 6 .028 .007 
- <2% 13 9 4 .093 13 13 0 .001 13 10 3 .039 .007 

Analyses were conducted with removal of specific subjects as defined below: 

- quest Excludes subjects with “questionable” original values that were 
repeated or re-read to yield “corrected” values.  

- 520 Omits subject 520 where Batched Re-Analysis was not possible 
- 0% Excludes subjects where Batched Re-Analysis baseline values were 

0% (not possible to assess reduction) 
- <2% Excludes subjects where Batched Re-Analysis baseline values were 

<2.0% (fails eligibility criterion). 
 
Starting with the analyses for all 25 subjects, the results are as discussed above.   
If one now excludes questionable specimens from the Original analysis (such that the 
17 sets of values are for the same subjects as that for the Corrected), one obtains the 
same strong result (p=0.001).  Only if one reduces to smaller numbers (based on the 
Batched re-assessment), do the results become non-significant.  For the Batched Re-
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Analysis values, as long as one excludes subjects with baseline values of 0% (unable to 
demonstrate a decrease) or less than 2% (does not meet initial eligibility), one achieves 
statistically significant responses (p=0.028 and 0.039, respectively).  Finally, using the 
Consensus approach for a decrease, increase, or no effect/no consensus, one again 
achieves statistically significant results (p0.016), regardless of which specific cohort is 
utilized.  Thus, even under the most conservative of scenarios, it can be concluded that 
there is evidence for a statistically significant decrease in expression of Ki-67 in subjects 
who received acolbifene for six months.   


