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Abstract:
Introduction: The demand for organ and tissue transplantation is rapidly growing worldwide. A patient risk in 
organ and tissue transplantation is infectious disease transmission resulting from the use of organs/tissue from 
an infected donor. The risk can be mitigated through infectious disease testing of donors using immunoassays. 
This study demonstrates the suitability of the ADVIA Centaur® CHIV,† aHCV,‡ HBsII, and aHBcT assays for cadaver 
(organ donor) testing. The study verified that the precision, specificity, and sensitivity of ADVIA Centaur 
infectious disease assays are equivalent between cadaver subjects and living patients. 

Objective: To establish the suitability of the ADVIA Centaur CHIV, aHCV, HBsII, and aHBcT assays for cadaver 
testing. 

Methods: Cadaver serum (83 samples) collected within 24 hours of time of death was obtained from a 
commercial vendor. Serum (83 samples) was also drawn from healthy living patients. Three studies were 
performed: a CLSI 20-day precision study testing cadaver serum samples, a specificity study comparing 
83 individual-subject cadaver samples with 83 individual living-patient serum samples, and a sensitivity study in 
which 50 cadaver samples and 50 living-patient samples were spiked with high-titer infectious-disease-positive 
serum to target doses. The sensitivity study used acceptance criteria of ±25% average dose difference for spiked 
living-patient samples vs. spiked cadaver-subject samples as recommended by the guidance in Proposal for the 
Validation of Anti-HIV-1/2 or HIV Ag/Ab Combination Assays, Anti-HCV-Assays, HBsAg and Anti-HBc Assays for 
Use with Cadaveric Samples, Paul-Ehrlich-Institut, 2008. For each study, three reagent lots were evaluated and 
independently assessed against acceptance criteria. 

Results: Precision, specificity, and sensitivity studies all generated results meeting acceptance criteria for all lots 
of all assays evaluated.

Conclusion: The study indicates that the ADVIA Centaur CHIV, aHCV, HBsII, and HBcT assays are acceptable for 
use in routine cadaver (organ donor) testing.

Background:
Patient treatment through the transplantation of cadaver-sourced organ and tissue is rapidly growing 
worldwide. There is potential patient risk in any organ and tissue transplantation due to the possibility of 
infectious disease transmission resulting from the use of organs/tissue from an infected donor. This risk can 
be mitigated through the screening of cadaver donors using immunoassays designed to detect common 
infectious diseases. Immunoassays to be used for cadaver-donor screening must be shown to be suitable 
for this intended use through appropriate performance verification studies using cadaver-sourced serum or 
plasma to demonstrate that performance claims previously established using living-patient specimens are 
also met using cadaver-sourced specimens. The assay performance verification studies summarized below 
demonstrate the suitability of the ADVIA Centaur CHIV,† aHCV,‡ HBsII, and aHBcT assays for cadaver (organ 
donor) testing. The studies verify that the precision, specificity, and sensitivity of ADVIA Centaur infectious 
disease assays are equivalent between cadaver donors and living patients.

Method:

Samples

Cadaver serum samples were obtained from Boca Biolistics (Pompano Beach FL, USA). These samples were 
confirmed by the vendor to have been drawn within 24 hours of time of death. Normal random living-
donor samples for comparison were obtained by NRL (National Serology Reference Laboratory Australia).

Immunoassays

The ADVIA Centaur CHIV,† aHCV,‡ HBsII, and aHBcT assays were tested. Three routinely manufactured 
reagent lots of each assay were evaluated. The assays’ reagent composition and test parameters were not 
altered. The standard calibrators, controls, and master curves were used for results generation. All testing 
was performed on a single ADVIA Centaur XP analyzer located at National Serology Reference Laboratory 
(NRL) Australia, Victoria, Australia.  

Performance verification studies

• Precision: For each assay, a precision study following CLSI EP5-A2: Evaluation of Precision Performance 
of Quantitative Measurement Methods (20 days, two runs per day, two reps per sample) was carried out 
using sample pools prepared from cadaver-donor serum. The pools were spiked with high-titer positive 
serum for each infectious disease analyte to levels consistent with those used previously for precision 
studies performed with pools of living-patient serum. The resulting repeatability and within-lab %CVs (or 
SDs) were evaluated against existing acceptance criteria.

• Specificity: A population of 50 to 82 individual single-cadaver serum samples was tested in the assays 
along with the corresponding number of living individual-donor serum samples for comparison. Any 
initially reactive samples were repeated in duplicate and the resolved %specificity calculated for each 
population.

• Sensitivity: 50 individual single-cadaver serum samples were tested in the assays along with 50 living 
individual-donor serum samples for comparison. Each sample was separated into multiple aliquots and 
spiked to two analyte levels using high-titer positive serum for each infectious-disease analyte. The dose 
of each population of 50 cadaver samples was averaged and compared to the dose of the corresponding 
population of 50 living-donor samples. The sensitivity study used acceptance criteria of ±25% average 
dose difference for spiked living-patient samples vs. spiked cadaver-subject samples as recommended by 
the guidance in Proposal for the Validation of Anti-HIV-1/2 or HIV Ag/Ab Combination Assays, Anti-HCV-
Assays, HBsAg and Anti-HBc Assays for Use with Cadaveric Samples, Paul-Ehrlich-Institut, 2008.

Results:

Precision

Table 1 summarizes the precision study results. One lot for each assay is shown to highlight sample dose 
levels and acceptance criteria used. For each assay tested, all three lots met acceptance criteria. Some 
negative (0 analyte) samples that had less than 80 reps as a result of zero dose were excluded from 
analysis.

Specificity

Table 2 summarizes the resolved %CV specificity for each reagent lot. Although this is a relatively small 
sample size for specificity calculation, the results show consistent specificity between the cadaver-donor 
and living-patient populations.

Sensitivity

Table 3 summarizes the spiked-sample sensitivity study for all reagent lots. All averaged dose differences 
for spiked living-patient samples vs. spiked cadaver-subject samples met the acceptance criteria of ±25%.

Table 1. Precision (one of three lots presented for each assay).

Assay Sample n
Mean 
Dose

Repeatability Within-lab Precision

SD %CV
Acceptance 

Criteria
Pass/
Fail

SD %CV
Acceptance 

Criteria
Pass/
Fail

CHIV

Negative 80 0.30 0.02 8.4 ≤0.12 (SD) Pass 0.04 14.8 ≤0.15 (SD) Pass

Low positive p24 80 1.16 0.02 1.9 ≤10 (%CV) Pass 0.11 9.4 ≤15 (%CV) Pass

Low positive HIV-2 80 1.59 0.03 1.9 ≤10 (%CV) Pass 0.09 5.4 ≤15 (%CV) Pass

Low positive HIV-1 80 1.80 0.03 1.9 ≤10 (%CV) Pass 0.09 5.3 ≤15 (%CV) Pass

aHBcT

Negative 21 0.10 0.02 19.6 ≤0.05 (SD) Pass 0.02 19.6 ≤0.075 (SD) Pass

Positive near cutoff 80 1.13 0.04 3.7 ≤10 (%CV) Pass 0.08 7.3 ≤15 (%CV) Pass

Low positive 80 2.20 0.07 3.1 ≤10 (%CV) Pass 0.11 4.9 ≤15 (%CV) Pass

Mid positive 80 3.12 0.09 3.0 ≤10 (%CV) Pass 0.13 4.3 ≤15 (%CV) Pass

High positive 80 6.04 0.15 2.5 ≤10 (%CV) Pass 0.26 4.3 ≤15 (%CV) Pass

HBsII

Negative 9 0.16 0.00 0.0 ≤0.06 (SD) Pass 0.00 0.0 ≤0.08 (SD) Pass

Negative near cutoff 80 0.82 0.06 7.4 ≤12 (%CV) Pass 0.07 9.1 ≤15 (%CV) Pass

Low positive 80 1.64 0.10 5.8 ≤12 (%CV) Pass 0.10 5.9 ≤15 (%CV) Pass

Mid positive 80 2.89 0.11 3.9 ≤12 (%CV) Pass 0.13 4.6 ≤15 (%CV) Pass

High positive 80 8.92 0.27 3.0 ≤12 (%CV) Pass 0.29 3.3 ≤15 (%CV) Pass

aHCV

Negative 80 0.08 0.01 11.3 ≤0.08 (SD) Pass 0.03 40.5 ≤0.12 (SD) Pass

Negative near cutoff 80 0.62 0.02 3.2 ≤10 (%CV) Pass 0.05 8.8 ≤15 (%CV) Pass

Low positive 80 1.46 0.05 3.2 ≤10 (%CV) Pass 0.09 6.1 ≤15 (%CV) Pass

Mid positive 80 2.73 0.09 3.2 ≤10 (%CV) Pass 0.17 6.2 ≤15 (%CV) Pass

High positive 80 5.57 0.19 3.4 ≤10 (%CV) Pass 0.35 6.3 ≤15 (%CV) Pass

Table 2. Specificity results (95% confidence interval calculated).

Assay Lot
Living-patient Population Cadaver-donor Population

Specificity 95% CI Specificity 95% CI

CHIV

1 82/82 = 100.0% (95.5–100.0%) 81/82 = 98.8% (93.4–99.8%)

2 82/82 = 100.0% (95.5–100.0%) 80/82 = 97.6% (91.5–99.3%)

3 81/81 = 100.0% (95.5–100.0%) 82/82 = 100.0% (95.5–100.0%)

aHBcT

1 81/81 = 100.0% (95.5–100.0%) 78/78 = 100.0% (95.3–100.0%)

2 81/81 = 100.0% (95.5–100.0%) 78/78 = 100.0% (95.3–100.0%)

3 81/81 = 100.0% (95.5–100.0%) 78/78 = 100.0% (95.3–100.0%)

HBsII

1 82/82 = 100.0% (95.5–100.0%) 81/82 = 98.8% (93.4–99.8%)

2 82/82 = 100.0% (95.5–100.0%) 81/82 = 98.8% (93.4–99.8%)

3 49/50 = 98.0% (89.5–99.6%) 50/50 = 100.0% (92.9–100.0%)

aHCV

1 82/82 = 100.0% (95.5–100.0%) 81/82 = 98.8% (93.4–99.8%)

2 82/82 = 100.0% (95.5–100.0%) 81/82 = 98.8% (93.4–99.8%)

3 82/82 = 100.0% (95.5–100.0%) 82/82 = 100.0% (95.5–100.0%)

*Products with cadaveric claims are under development and not available for sale. Product availability may vary from country to country and is subject to 
varying regulatory requirements.
†Assay developed, manufactured, and sold by Siemens Healthcare Diagnostics Inc. for Ortho Clinical Diagnostics, Inc. and Grifols Diagnostic Solutions Inc.
‡Outside the U.S., the assay is developed, manufactured, and sold by Siemens Healthcare Diagnostics Inc. for Ortho Clinical Diagnostics, Inc. and Grifols 
Diagnostic Solutions Inc.

1Siemens Healthcare Diagnostics Inc., Tarrytown, NY, U.S.
2Siemens Healthcare Diagnostics Inc., Walpole, MA, U.S.
3National Serology Reference Laboratory (NRL) Australia, Victoria, Australia
4Siemens Healthcare Pty Ltd., Victoria, Australia
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Table 3. Sensitivity results. 

Assay Lot

Cadaver-donor Population Living-patient Population Acceptance Criteria: ±25%

Low-positive 
Dose

High-positive 
Dose

Low-positive 
Dose

High-positive 
Dose

% Difference, 
Low Positive

% Difference, 
High Positive

CHIV

1 3.390 8.480 3.396 8.480 –0.175 –0.004

2 3.527 8.918 3.670 8.946 –3.877 –0.310

3 3.697 8.712 3.622 8.774 2.070 –0.708

aHBcT

1 5.359 7.653 5.267 7.743 1.758 –1.162

2 5.858 7.761 5.682 7.927 3.104 –2.092

3 5.672 7.540 5.574 7.647 1.754 –1.397

HBsII

1 3.423 8.775 3.209 9.342 6.676 –6.065

2 3.123 8.473 3.207 9.339 –2.638 –9.268

3 2.823 8.670 3.024 8.593 –6.634 0.889

aHCV

1 3.604 9.764 3.843 10.187 –6.234 –4.157

2 3.518 9.816 3.664 10.182 –3.984 –3.600

3 3.942 10.590 4.216 10.800 –6.485 –1.943

 

Conclusions:
The immunoassay performance verification studies summarized above indicate that the ADVIA Centaur 
CHIV, aHCV, HBsII, and aHBcT assays meet acceptance criteria for precision, specificity, and sensitivity using 
cadaver donor-sourced specimens and are acceptable for use in routine cadaver (organ donor) testing.


