Case Study C
Test article detected in plasma samples from control animals
Background:
Test article was detected in 37% (22/60) of the plasma samples from control animals as part of a 26-week oral gavage study in rats conducted in the sponsor’s facility.  The concentration assayed in the control samples was from 2.21 to 117 ng/ml, with an average concentration of 10.7 ng/ml (LLOQ = 2.01 ng/ml).  The positive samples were sporadically detected throughout the sample collection period (1, 2, 4, 6 and 24 hour postdose) at study weeks 1, 13 and 26.  The occurrence continued, even at 26 week, despite the fact that the issue was known and steps were instituted to reduce the apparent contamination.
	Week
	No. of positive controls
	Range (ng/ml)

	1
	4/20
	4.32-38

	13
	5/20
	2.81-14.5

	26
	13/20
	2.21-117


Concurrent collection and analysis of the low dose plasma samples resulted in measurable levels of test article in all animals ranging from 12.1 to 1995 ng/ml during the 1 to 6 hours postdose intervals.  At 24 hours postdose, however, only 4 of 12 plasma samples from the low dose animals had measurable levels of the test article (2.0 to 20.1 ng/ml).  In contrast, 6 of the 12 plasma samples from the control animals were positive at 24 hours postdose (2.21 to 24.1 ng/ml).
In a concurrent 4-week oral rat study using similar doses but conducted at a CRO, 17% (6/36) of control plasma samples collected at day 27 and analyzed by the sponsor had measurable levels of test article (2.18 to 3.89 ng/ml).  The highest measured level of test article in controls was noted at 0 hour, while no test article was measured in the samples collected at 6 or 24 hours postdose.   Plasma samples from the low dose animals had the test article measured at 6.52 to 569 ng/ml over the comparable postdose time periods (0 to 4 hours after dosing).   
	
	0 hour pd
	1 hour pd
	2 hours pd
	4 hours pd
	6 hours pd
	24 hours pd

	No. positive controls
	1/6
	2/6
	0/6
	3/6
	0/6
	0/6

	No. positive low dose
	0/6
	6/6
	6/6
	6/6
	5/6
	1/6


Control plasma samples with measurable levels of test article were also noted in 2 of 3 additional studies with this test article:
	Study type
	Route
	Species
	No. of controls analyzed
	No. of controls positive

	4-week rangefinding
	Oral 
	Mouse
	8
	3

	13-week toxicity
	Oral 
	Rat
	40
	19

	Repro
	Oral
	Rat
	15
	0


Experimental studies:
In an attempt to identify contributing factors to contamination of the control samples, two experimental studies were conducted.

1.
Evaluation of the analysis methods using plasma from untreated rats spiked with known amounts of the compound
· From a common pool of naive rat blood, six separate sets of plasma were identified

· 3 sets of samples were spiked with control vehicle

· 3 sets of samples were spiked with 0.6 mg/ml formulation of the test article

· samples transferred for analysis, some samples blinded, some control samples shipped/stored next to test article-spiked samples

· Analysis conducted according to current SOPs

· Result: no measurable amount of test articles was detected in any of the control samples

· Conclusion:  the analytical methodologies do not appear to be a source of contamination

2.
Evaluation of the collection, processing and analysis methods using  blood from treated and control rats, as well as purchased blood

· Blood collected from rats treated with the test article or vehicle and processed according to SOPs

· Several naive, purchased plasma samples randomly introduced into the collection, processing and analytical steps as the study samples were processed according to SOPs.

· Analysis conducted according to current SOPs

· Result:  no measurable amount of test article was detected in the blood of any vehicle-treated animal nor in the blank, purchased blood samples. 

· Conclusion:  a cause of contamination could not be determined.
Actions taken to improve sample quality:
Internals teams of technical, QA and supervisory staff assembled to review procedures and make recommendations to improve processes with regard to sample quality.  This was accomplished by identifying potential sources (e.g., airborne test article in animal room), designing a testing scenario (e.g., placing filters in the animal rooms and assaying materials that are collected on the filter), evaluating the results/outcome, and making recommendations for any changes to current procedures.  
All areas of the process were examined and evaluated, including:  dose formulation prep, room environment, animal treatment equipment, dosing areas, blood collection, processing, transfer and storage, analysis set-up and analytical methods.  Also included in this experimental design was swabbing of the laboratory work areas to determine locations of possible unseen contamination.
Processes and current procedures not considered to be sources of contamination based on the study results include:  animal placement location on racks in the room, airborne test article in test feed study room, laboratory equipment (e.g., balances), formulation preparation.
The study findings resulted in recommendations and changes to procedures, initiated in 2001, in order to reduce the potential for contamination.  These included:  unique dosing equipment for control and treated animals, separate animal handling equipment (e.g., centrifuge trunions), unique pipettes for controls, treated and control samples packaged and shipped separately, preparation of QC standards before handling of test samples, all procedures start and end with controls before beginning treated groups, 
In addition, procedures were initiated to require immediate notice to the study director, management and QA when positive control samples are detected.  The SOPs also require that the final reports include data from the control group and the study director to address any occurrence of positive controls as an unusual circumstance for the study.
Despite the evaluation and assessment, a source of contamination has not been definitively determined.  What has been revealed is that this is a multi-faceted, complex issue.  Positive control samples have been noted with many different compounds, in all species, in studies utilizing various routes of administration and in multiple facilities (including CROs).

Monitoring the progress:

To monitor the status and determine the current state of control sample contamination,  the TK results generated in our facilities are summarized twice per year.  When comparing the data for the year prior to the institution of process changes to the year following process changes, a decrease in the percent of positive control samples (from 6.4 to 1.4%)  and the percent of studies with positive controls (from 32 to 10%) has been noted.  It is clear, therefore, that some of the contamination has been eliminated thorough new processes (e.g., separate blood collection stations).  The continued monitoring of control analysis results will provide information for future improvements as appropriate. 
Current and future status:

The measured levels of test article in control samples are likely the result of many factors which includes possible inadvertent ex vivo transfer of material, in vivo exposure, or analytical artifact.  In addition, the advanced technologies that allow for the detection of very low levels of material in the samples increases the chances of reportable positive results that in the past would not have been known.  Continued attention to quality processes and awareness of the possible sources of contamination should result in the abeyance of a concern for TK control sample quality.  In addition, standard procedures that address this issue, including a possible decision tree to use following a positive control result, should be considered.  Nevertheless, the quality and GLP compliance of the studies is not considered compromised by a low incidence and low level (close to the LOQ) of test article detected in control sample analysis.  
