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Abstract

Background—Clinical trial specimens tested for antiretroviral (ARV) concentrations often
require compliance with Clinical Laboratory Improvement Act and/or the Food and Drug
Administration bioanalytical guidance.

Experimental—The Clinical Pharmacology Quality Assurance Program (CPQA) designed 8
proficiency testing (PT) rounds over 4 years to assess precision, specificity and stability.

Results—Ten laboratories provided blinded proficiency data to support continued acceptable
precision of ARV methods. Specificity samples identified little bias for individual methods;
hemolyzed (87%) and lipemic (86%) results were <10% of their control results. Stability was
established for ARVs in plasma at —70°C for 2.5-3.6 years.

Conclusion—PT provided by the CPQA assured continued acceptability of individual
laboratory assay performances for precision and specificity, and obtained ARV stability during
long term storage.

Background

Proficiency testing (PT) in therapeutic drug monitoring (TDM) provides assurance of
laboratory accuracy and measures the variability of results between participating
laboratories. In the United States, the Clinical Laboratory Improvement Act (CLIA) requires
proficiency testing for TDM [1]. The Clinical Pharmacology Quality Assurance Program
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(CPQA) provides PT for antiretrovirals (ARVSs) in clinical trial protocols conducted by the
National Institute of Allergy and Infectious Diseases (NIAID). The CPQA has recently
reported data from the initial four PT events [2]. The ARVs tested included 9 HIV-1
protease inhibitors (PI), 3 HIV-1 non-nucleoside reverse transcriptase inhibitors (NNRTI), 7
nucleoside reverse transcriptase inhibitors (NRTI), 1 CCR5 antagonist and 1 integrase strand
transfer inhibitor (INSTI). Ten Clinical Pharmacology Laboratories (CPL) participated in
the PT program. As shown by these results some ARV are tested more often by CPLs than
other ARVSs. Prior reports have described the accuracy and variability of ARV concentration
measurements across laboratories participating in ARV PT programs where the bioanalytical
methods that have been employed are almost exclusively chromatographic methods [3-7].
These reports have also investigated factors that could potentially affect accuracy such as
laboratory, sample preparation method, detection method, concentration level, and specific
ARV. Stated outcomes have sometimes differed, but these differences have been discussed
within the reports.

To validate chromatographic methods used to measure drugs and their metabolites, the US
Food and Drug Administration (FDA) or European Medicines Agency (EMA) bioanalytical
method validation requirements are most often used [8,9]. Several requirements established
during validation are: assay precision and accuracy at three or more ARV concentrations
(encompassing the quantitative curve range) as well as the lower limit of quantitation,
stability of the ARV in the matrix under various relevant conditions, the absence of sample-
matrix effects and identification of any specific interferences (endogenous or concomitant
medication). The CPQA program guidelines recommends use of these country guidelines
during validation and conducts peer review of its participating laboratories analytical
validation reports and resultant standard operating procedures. Many of the networks
supported by the CPQA programs require laboratory methods to be approved by this
program prior to application to network clinical trial specimens.

While laboratories actively analyzing clinical research samples for common ARV and
metabolites may validate chromatographic assays using FDA and EMA guidance, these
assays, once implemented, often remain continually active for years afterward. During this
extended period of time, although laboratories may follow the required standard acceptance
criteria, some may not reevaluate the intra- and inter-assay precision of their method until
some form of remediation is needed. Furthermore, multiple laboratories may be testing
clinical trial samples to quantitate the same ARV and data could be combined for future
analysis without regard to the differences in continued laboratory assay performance. Thus
having some measure of continued precision and specificity is of potential valuable.

Recent guidance from the EMA as well as white papers [10] compel testing laboratories to
also determine the effects of hemolysis and hyperlipidemia on the accuracy of drug
measurements during method development and validation. For example, hemolysis releases
hemoglobin into the plasma sample where it may cross-react with an analyte of interest
lowering the true concentration or its presence may cause degradation of the analyte [11].
Likewise, lipemia causes volume displacement in the plasma thus decreasing the actual
content of plasma in a sample [12]. Both conditions have been shown to cause matrix
effects. Examples of reported adverse effects of hemolysis and lipemia using
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chromatographic assays coupled to mass spectrometry detection include the degradation of
compounds measured in patients receiving treatment for malaria and suppressive matrix
effects on the measurements of both drug (olanzapine) and metabolite (desmethy!l
olanzapine) as well as their isotopic internal standards, respectively [13,14]. The suppression
of olanzapine and its metabolite was also reported in hemolyzed samples by Hughes, et al.,
along with three other assays affected by hemolysis [15]. Older methods validated prior to
these initiatives may require retesting for specificity. Furthermore, proficiency testing
programs should consider mechanisms to assure continued specificity of laboratory
measurements.

Long term analyte stability measured in bioanalytical laboratories during the premarketing
phase of a drug tends to be limited to 1-2 years of storage. Post-marketing clinical trials can
often take longer to accrue the participants and the participants may be studied for a longer
duration. In most cases, especially in international studies, samples will be stored up to the
end of the trial for bulk shipment with subsequent bioanalysis. As a result, stability must be
extended to include longer periods of time.

In 2000, it was recommended that, in order to assist laboratories in remediation and quality
improvement, PT programs include information such as the magnitude of error to
laboratories that demonstrate unsatisfactory performance [16]. To provide “value added”
efficiency and economy during the analytical phase, the CPQA incorporated samples into
the PT panels to allow monitoring of laboratory-specific intra-assay variability, inter-assay
variability and method specificity with respect to endogenous factors such as hemolysis and
lipemia. The intra- and inter-assay precision testing sought to assess the continued
acceptability of ARV methods used to measure ARV in clinical trial samples, albeit within
the limitations of the PT program criteria. The precision testing was specifically for
reassurance due to the longevity of the ARV methods used by participating laboratories.
Specificity testing was supplemental to the PT process and sought to assist laboratories. PT
samples from earlier rounds were also included to assess long-term ARV stability in plasma
at —70° C using results for three or more laboratories. These measurements occurred during
the first eight testing events. While numerous ARVs were included in the testing panels, this
report is focused on ARVS of current interest to HIV researchers.

Experimental

Supplies & reagents

Normal plasma (K2ETDA) used for proficiency test samples was purchased (frozen) from
Equitech (Kerriville, TX) for rounds 23-27 and Bioreclamation (Westbury, NY, USA) for
rounds 28-30. Hemolyzed plasma and lipemic plasma was also purchased from the latter
vendor. Normal plasma was filtered using a Whatman 0.2 micron cellulose acetate
membrane with a 0.5 micron prefilter (ZAPCAP™; GE Healthcare Life Sciences,
Piscataway, NJ, USA). Filtration was necessary to remove insoluble materials that are a
direct result of the freeze-thaw process and provide transparent plasma similar to clinical
samples. The hemolyzed plasma was graded at 140mg/dl of hemoglobin (versus a normal
value 0, slight 100, moderate 200, and gross 400). The lipemic plasma was tested by Clinical
Reference Lab using the Cobas Serum Index Gen2 assay (Lenexa, TX, USA) and graded as
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severely lipemic (graded 140 versus a normal index of 0-45). Individual chemistries are as
follows: high density lipoprotein (HDL) = 28 versus normal expected values of 41-75
mg/dl; triglycerides = 165 versus normal expected values of 10-150 mg/dl; cholesterol =
132 versus normal expected values of 120-200 mg/dl; very low density lipoprotein = 33
versus normal expected values of 5-40 mg/dl; low density lipoprotein = 71 versus normal
expected values of 80-130 mg/dl; cholesterol/HDL ratio = 4.71 versus normal expected
values of 1.50-4.00.

All antiretroviral reference powders were supplied by the NIH AIDS Research and
Reference Reagent Program. Methanol used to prepare stock solutions of ARVs was HPLC
grade and was purchased from EMD Chemicals (Gibbstown, NJ, USA). HPLC grade water
was also used, as needed for solubility, in the preparation of stock solutions and various
vendors were utilized as a source (JT Baker, ACROS, EMD Chemicals).

Preparation of PT samples used to measure intra- & inter-assay variability

PT samples for intra-assay variability testing included duplicate samples sent to labs with
separate identification numbers; intra-assay testing was conducted during two rounds of
analysis. Each of these two rounds differed by which ARV was chosen for duplication. The
inter-assay samples were prepared in bulk at “high” and “low” concentrations and used for
testing during three consecutive rounds. High concentrations were targeted near the
expected peak concentrations of the ARV and the “low” concentrations were five- to six-
fold lower, with the exception of the NRTIs, which were only two fold lower due to the
expected narrower concentration range. The lower concentrations were ten-fold or greater
than concentrations at the lower limits of quantitation of these various laboratory methods.
This design was intentional so as to maintain blinding of PT sample concentrations (e.g.
neither trough concentrations nor peak concentrations were all within a single sample per
level). Concentrations closer to expected trough values were found in other PT samples. One
set of samples was shipped at the time of preparation and samples for subsequent testing
were stored in bulk at =70 °C. These stored samples were sent to labs over the next 2 testing
rounds (6 and 12 months post-preparation, respectively). Figure 1 displays the “value-
added” schema, including the strategy used for measuring intra-assay variability and inter-
assay variability.

Preparation of hemolytic & lipemic non-PT samples

A subsequent round included additional samples prepared in hemolyzed and lipemic plasma.
These samples were spiked to achieve ARV concentrations that matched concurrent
“control” PT samples, prepared in human plasma that was neither hemolyzed nor lipemic.
Hemolyzed plasma was spiked at ARV concentrations matching those of two control
samples; each matching sample contained different ARVs. Lipemic plasma was spiked at
ARV concentrations matching those of three control PT samples; two of the three were for
the same ARV but spiked at different concentrations. The control PT samples were scored:;
the hemolyzed and lipemic samples were included for investigational purposes only and
testing was voluntary for each CPL. Both the PT (control) sample and the specificity (test)
sample were analyzed simultaneously.
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ARV long-term storage stability assessments

The next two rounds included prior PT samples as “stability test samples” for determining
the long-term stability of selected ARVs in plasma stored at =70°C in one secure, monitored
location for a designated period of time for each ARV. ARVs were selected based on the
availability of initial results (control values) from CPLs and the currently expected CPL
ARV testing selections. Stability test samples provided a testing window of 2.6-3.6 years.
Stability testing was voluntary for each CPL.

PT sample prequalification, distribution & results report

Prior to each round, “pre-qualification” (to verify targeted concentrations) was completed
with a goal of assuring concentrations were within 20% of the expected weighed-in value. If
any prequalification mean had been found to be outside 20%, a root cause analysis and
corrective action would have occurred to resolve the discrepancy. Notably, although
specificity samples were not scored for accuracy, these were also prequalified to assure
specificity at the pre-testing laboratory facility. Stability samples were also pre-tested but
did not necessarily require prequalification due to the question of stability itself. The
samples were then distributed to the participating CPLs for analysis. The CPLs reported
results using the Laboratory Data Management System (version 5.6 — 6.1, Frontier Science
Technology and Research Foundation); the results were compiled by the CPQA data
management team. Additional information on the CPQA PT program operations has been
reported in recent publications [2,17].

Analyses for method precision, specificity & stability during the analytical phase

While the PT program has offered testing for up to 21 ARVs, the analyses for intra- and
inter-assay precision, method specificity and ARV stability focused on ARV results for
atazanavir (ATV), darunavir (DRV), efavirenz (EFV), emtricitabine (FTC), lopinavir (LPV),
nevirapine (NVP), raltegravir (RGV), ritonavir (RTV), and tenofovir (TFV) samples as
included in the various testing measures and when three or more CPLs participated.

Calculation of intra- & inter-assay variability, effects of hemolysis & lipemia, & stability

Intra-assay variation was determined for each unique combination of CPL and ARV by
calculating the relative percentage difference (RPD) between the 2 reported values: RPD =
100% x (largest value—smallest value)/(average of smallest and largest).

Inter-assay variation was determined for each CPL and ARV (at “high” and “low”
concentrations) for samples included during 3 consecutive rounds, by calculating the relative
standard deviation (RSD) of the 3 reported values: RSD = 100%*SD/mean, where SD is the
standard deviation of the three values. Results for LPV were excluded due to a preparation
error. Values from CPLs for specific ARVs were excluded if the CPL did not test and report
for all three rounds.

The effect of hemolysis and lipemia on the accuracy of the CPL or ARV assay was
determined by calculating the percentage difference (PD) between the results for the test and
control samples: PD = 100% X (test value—control value)/(control value). These
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supplemental results were summarized as the number of values where PD <5%, 5-10%, and
>10% with no specific acceptability target.

The percentage recovery (PR) for stability determinations was determined by dividing the
median recovery value for the analyte stability sample value (test) by the median of the
initial testing of the PT samples as the time zero or control value, where stability years is
equal to the time between testing of test versus control. All initial median control values
were within 10% of their nominal concentrations. One hundred percentage recovery would
indicate that ideal stability was achieved, whereas values below 100% would indicate
degradation of the analyte in the sample. ARV-specific results were excluded when the CPL
did not pass proficiency for the specific ARV.

Statistical evaluations

When summarizing the intra- and inter-assay variability across CPLs for an ARV or across
ARVs for a CPL, the median value was chosen due to the small numbers of participating
CPLs per ARV as well as the smaller number of some ARV results. To evaluate associations
between intra- or inter-assay variability and CPL, ARV or concentration level, the Kruskal-
Wallis (KW) test was performed independently for each variable at the 5% level of
significance. For each variable exhibiting statistically significant differences among RPD or
RSD via KW: [1] outcome measures (RPD or RSD) were ranked, [2] a one-way analysis of
variance model (ANOVA) was fit to the ranks, and [3] all pairwise comparisons were
conducted using the Tukey test with 5% family-wise error rate. For lipemia and hemolysis
effects, each CPL and ARV was considered independently, due to potential assay
differences affecting specificity (e.g. each CPL validated and applies a unique method). For
ARV stability testing, results across laboratories were pooled and the median value was
chosen as the final recovery value as the number of values per ARV were limited and their
distribution could therefore not be assessed. Stability test values (or control values) were
excluded from analysis when a laboratory failed proficiency for the analyte of interest. The
KW test was used to compare the medians of the original or control values to the stability
testing values. Analyses were conducted using Minitab 16 Statistical Software (Minitab,
Inc., version 16.1.0).

Results & discussion

Prequalification testing

Prequalification testing provided support for the accurate preparation of PT samples with
one exception. The bulk preparations for the blinded inter-assay precision monitoring did
not include LPV as an analyte. Route cause analysis uncovered a failure to include the
analyte in the final preparation schema and the cause of this failure was found to be a
spreadsheet omission during spreadsheet reorganization. Since all aliquots of PT were
already distributed to vessels for the first of three rounds of testing, a decision to drop LPV
from the inter-assay precision monitoring was made. Remediation included other steps taken
to include LPV in the three testing rounds as PT samples alone (not precision).
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Intra-assay variability

Intra-assay variability is summarized in Table 1. Intra-assay variability, as measured by
RPD between duplicates, ranged from 0.28 to 12.5% with a median RPD of 1.61%.
Tenofovir demonstrated the highest median RPD with a value of 3.38%. CPL 4 had the
highest median RPD with a value of 4.02. Medians values, whether summarized by ARV or
by CPL, were <4%. Neither CPL nor ARV had a significant effect on RPD (KW p=0.204
and 0.529, respectively). Of the 49 calculated RPD, 46 (94%) were <10%. The design of
intra-assay precision monitoring was limited by a PT sample number limit of 5, the need to
vary ARV concentrations of PT samples to test a relevant therapeutic concentration range
during each round, and the PT requirement to maintain blinding. Thus only two samples
were used to test intra-assay variability and intra-assay variability is measured by RPD
rather than RSD. However, a few design factors provide unique strengths: samples were
blinded, not all samples contained duplicate concentrations of all contained ARV, and in
some samples a similar (but not duplicate) concentration was included. For example, while
sample 1 and sample 2 contain duplicate concentrations of ATV, EFV, RGV and TFV,
concentrations of DRV, FTC, and RTV are not identical in these two samples. These results
provide confidence of acceptable and continued precision or reproducibility in the CPL
sample preparation and analysis within an applied, previously validated assay.

Inter-assay variability

Inter-assay variability, as measured by RSD of three replicates at high and low
concentrations across three rounds is shown in Table 2. The range of all RSD was 0.38-
23.3%. The median RSD for all the data collected is 3.69%. The range of RSD for CPL
medians is 2.78-13.5% and the median range for ARV RSD (high or low) is 1.84-5.03%.
Neither level (high vs. low concentration) nor ARV had a significant effect on RSD (p=
0.251 and p=0.521, respectively). However, the individual CPL did have a significant effect
on RSD (p=0.012), and by rank comparison and Tukey test, one CPL was different (greater
RSD) from another CPL (smallest RSD). Ninety eight percentage of inter-assay results
obtained in three consecutive rounds revealed less than 10% variability and only two CPL
showed a value greater than 15% (both for FTC). Both of these higher values are attributable
to a proficiency failure of one or more samples (not within 20% of the target) but not always
failure for the analyte overall. As mentioned in the background section, the effect of ARV
concentrations on inter-laboratory precision measurements have been studied and reported
[3-7]. While some investigators have identified a tendency for lower concentrations to show
more variability, others have reported no statistical differences. Since the “low”
concentration PT samples were intentionally not targeted to the expected trough
concentration so as to maintain a blinded design, the insignificance of the variability of high
versus low concentrations cannot be compared within the same context. But overall, these
blinded measures of inter-assay variation or precision provide support for the continued
inter-assay reproducibility during the analysis of trial specimens conducted over 1 year of
time at CPLs.
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Hemolysis & lipemia

Calculated PDs between control and specificity samples are shown in Tables 3 & 4. The
control sample was scored for proficiency (< + 20% of final target) whereas the test sample
was not. Hemolyzed sample results are summarized in Table 3. For results of hemolyzed
samples, most values (87%) exhibited PD from the lab control value below 10% (in absolute
value). EFV, FTC, LPV and NVP were the ARVs where differences were largest. Of 105
results for lipemic samples, 15 (14%) differed more than 10% from control samples. Results
are summarized in Table 4. Please note that with the exception of NVP, two specificity
concentration values were available for each ARV and the CPL number was noted as
outside the 10% PD window only when both values showed this difference. Reported
lipemic results for DRV, RGV, TFV, and NVP from a single CPL accounted for seven of
the 15 results (not shown). Some of the chromatographic methods employed by CPLs for
ARV testing employ detection methods less specific than that of tandem mass spectrometry
such as single quadrupole detection or ultraviolet detection. In addition, the expense and
availability of some isotopic internal standards can be prohibitive for those CPLs using
tandem mass spectrometry due to budgeting limitations. Therefore, testing for the effect of
common specimen abnormalities on these chromatographic assays is important. Patients
receiving HIV-1 protease inhibitors, or who have other concomitant diseases such as
diabetes, may develop higher levels of triglycerides causing study samples obtained to be
lipemic. Hemolysis can occur during sample collection, handling and processing or in
patients co-infected with hepatitis C virus receiving ribavirin. These and other plasma
abnormalities commonly found in HIV infected and HIV co-infected patients may cause
matrix effects in the chromatographic sample preparation or detection processes. In clinical
laboratory method validation, these types of abnormalities are tested [18] and more recently,
as previously mentioned, this is been a focus for method validation requirements in the
EMEA [8]. Many of the bioanalytical methods employed by the CPLs have been validated
using the FDA 2001 guidance prior to the wide-spread discussion of these two particular
specimen anomalies. Therefore, it was decided that results for these included specimens
would not be scored at first introduction, but rather serve as a tool for method remediation as
needed with no specific target range for acceptance. Overall, hemolysis and lipemia had
little effect on the accuracy of the reported ARV values with the exception of lipemic
samples tested by one CPL for multiple ARVs. For this CPL, and the CPLs where some
ARVs may have been consistently affected, the inclusion of abnormal samples was helpful
in defining specificity issues of the employed bioanalytical method. CPQA was able to alert
these CPLs of potential specificity issues and provide recommendations for investigation
and/or remediation. Future examples of possible specificity testing may include plasma with
total protein content less than the normal range, drug metabolite presence, icterus which can
occur in patients receiving ATV, or elevated hepatic enzymes such as those that increase in
co-infection with hepatitis C. It should be noted, however, that it is important to include a
control sample when testing for specificity failures. Placing control samples within the
normal PT testing samples is efficient and effective, since blinding can be maintained by
varying placement. This approach is limited since the specimens were not derived from
patients receiving ARVs and therefore do not take into account dilution or addition of ARV
from hemolysis of red cells as well as patient-specific lipemic conditions.
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Ten laboratories participated in stability testing for select ARVs and results were determined
for five ARVs. Of the 98 stability results displayed in Table 5, five results were excluded
due to inaccuracy as defined by PT failure (<80% ARV sample concentrations within
+20%) or identified as outliers by the Grubbs test. The recovery results (using medians) for
all five ARV exhibit 297% recovery for 70% of the stability samples tested and range
overall from 88% to 102% recovery. DRV was shown to be stable for 2.58 years in plasma
stored at —70+7°C. FTC, NFV, RGV and TFV were shown to be stable under the same
conditions for 3.50-3.58 years. The KW test results comparing individual original results to
stability test results indicated there were no significant differences over time. Across all
ARVs, 65% of the median ARV stability results exhibited =97% recovery. This finding is
not unexpected, as multiple CPL measures should minimize overall bias, and therefore,
provide a better test of stability results. Since the laboratories testing the stability samples
also tested the round PT sample for the same analytes, stability results from CPL failing
proficiency were excluded and therefore stability results were qualified as accurate by PT.
The stability testing was not intended to replace the regulatory guidance recommendations
for stability testing, but to supplement existing laboratory data and allow support for the
analysis of clinical samples after long-term storage at —70°C. Four limitations in this
stability testing approach are noted. First, successful stability is not derived against freshly
prepared samples. This can be altered in the future stability testing procedures using fresh
PT samples as controls, however “fresh” would require an assumption of up to three months
of stability given the processes of the PT program itself (e.g., preparation, prequalification,
shipments and allowance of time for CPL testing). Laboratories would still need to provide
analyte stability in-house according to its applicable regulatory guidance. Second, the
availability of ARV in the CPQA PT program or validated methods at CPLs to test newer
ARV drugs is limited. ARVs that have not yet been added by the CPQA PT program include
elvitegravir, rilpivirine, and cobicistat; ARVs that did not yet meet criteria for this stability
testing approach include etravirine and maraviroc.” Stability testing of these agents will be
considered in future panel designs. Third, although ARV stability was tested in human
plasma, the specimens were not derived from patients receiving ARVs and therefore do not
take into account conversion of metabolites as well as patient-specific and trial-specific
stability. Lastly, other long-term environmental storage conditions ought to be considered
for resource-limited settings, such as —20°C storage.

Conclusion

By including investigational samples in proficiency testing rounds, these samples were
analyzed with routine or control PT samples, and provided valuable laboratory performance
information. The CPQA PT program assured that intra-assay and inter-assay precision or
variability continue meet <15% acceptability criteria after method validation (albeit with
fewer sample number), when performing assays for clinical protocols. In addition, the
specificity of these methods when lipemia or hemolysis was present was also confirmed for
most methods and allowed CPQA to communicate with specific CPLs as to potential
specificity issues. Lastly, while stability is most often defined through internal mechanisms,
the CPQA stability testing approach offered a shared, robust system of stability testing to

Bioanalysis. Author manuscript; available in PMC 2015 August 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

DiFrancesco et al.

Page 10

multiple laboratories quantifying ARVs in plasma specimens stored frozen for 2.5-3.6

years.

Future perspective

“Added-value” PT designs will continue to be offered by the CPQA program, as an
efficient, economic approach to assure high quality data is obtained within NIAID HIV
pharmacology research. As new drugs, including drugs given to treat tuberculosis and
hepatitis or common comorbidities, are added to the NIAID network agenda and protocols,
the need to follow FDA and in-country method validation guidance will remain essential.
For the CPQA PT program it will be critical to continue to test and monitor the accuracy and
inter-laboratory variability of drug result measurements, the continued CPL precision (intra-
and inter-assay) of the bioanalytical methods used, analyte stability in specimens, and the
effect of known or newly discovered endogenous substances on the results. A future
improvement or proof of concept for the stability testing approach could include freshly
prepared controls. Some specificity testing goals could also become part of the scored
proficiency testing program. As participating labs have demonstrated proficiency and the
CPQA “added-value” PT designs have proven to be of meaningful, this approach will
optimize the value future proficiency testing.
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Proficiency testing

The Clinical
Pharmacology
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Clinical
Pharmacology
Laboratories

“Value added”

Test of accuracy for specific analytes measured by a laboratory; the
Clinical Laboratory Improvement Act (CLIA) requires laboratories
to show proficiency of their testing methods for purposes of
maintaining licensure

Maintains a multifaceted approach to supporting the quality of HIV
clinical research conducted by various trial networks. Two
laboratory aspects are bioanalytical method validation and
proficiency testing

Provide bioanalytical support for multiple Clinical Trial Networks
such as the AIDS Clinical Trial network (ACTG), the International
Pediatric, Maternal, and Adolescent AIDS Clinical Trial network
(IMPAACT), the HIV Prevention Trial Network (HPTN) and the
Microbicides Trial Network (MTN)

Can be incorporated by purposely designing PT samples to also
assess measures other than accuracy or by including non-PT
samples for voluntary testing
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Blinding Term used in proficiency testing that indicates that the true or
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Figure 1.
Adding more value to proficiency testing rounds.
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