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I. Principle

The ADVIA Centaur Testosterone assay is a competitive immunoassay using direct chemiluminescent technology.  Testosterone in the patient sample competes with acridinium ester-labeled hapten in the Lite Reagent for binding with the anti-testosterone sheep monoclonal antibody..  The assay uses Testosterone Releasing Agent to release bound testosterone from the endogenous binding proteins in the sample.

II. Clinical Significance

Testosterone is the major androgen in males and is controlled by luteinizing hormone (LH).  LH is released from the anterior pituitary exerting the primary control on testosterone production and acting directly on the Leydig cells in the testes.  Testosterone stimulates adult maturation of external genitalia and secondary sex organs, and the growth of beard, axillary and pubic hair.  In addition, testosterone has anabolic effects leading to increased linear growth, nitrogen retention, and muscular development.  Clinical evaluation of testosterone, along with LH assists in evaluation of hypogonadal males.  Major causes of lowered testosterone in males include hypogonadotropic hypogonadism, testicular failure, hyperprolactinemia, hypopituitarism, some types of liver and kidney diseases, and critical illness.

Testosterone levels are much lower in females compared to males.  The major sources of testosterone in females are the ovaries, the adrenal glands, and the peripheral conversion of precursors, specifically the conversion of androstenedione to testosterone.  In females, the normal levels of androgens may provide substrate for estrogen production.  Increased serum testosterone levels in females may be indicative of polycystic ovary syndrome and adrenal hyperplasia, among other conditions.  The clinical manifestations of excess testosterone include infertility, hirsutism, amenorrhea, and obesity.

Testosterone may be measured during testosterone replacement therapy.  The drug is given as an injection with peak serum levels obtained in 2-5 days and a long half-life such that baseline levels are achieved in 10-14 days.  The drug may be given as a weekly injection or larger doses once every 2 or 3 weeks.  Recently transdermal testosterone patches have been available requiring new patches every day.  Oral medications are not used due to hepatotoxicity issues.

Testosterone strongly binds to plasma proteins such as sex hormone-binding globulin (SHBG) or testosterone-estradiol-binding globulin (TeBG).  Testosterone also binds with low affinity to cortisol-binding globulins and albumin.  Less than 2.5% of testosterone circulates unbound to plasma proteins.

III. POLICY SCOPE
The scope of this policy applies to all Laboratory staff that prepares or performs testing on laboratory specimens at UnityPoint Methodist.

IV. Specimen
A.  Collect:  One SST, Red or Green top tube (Min: 6 mL) 

B.  Transport:  Spun SST, or 1 mL serum or plasma (Min: 200 ul) at ambient or 2 – 8(C (see stability).  Serum or plasma must be removed from the cells within 2 hours.
C.  Unacceptable Conditions:  gross hemolysis

D. Stability: Ambient: 48  hours; Refrigerated: 7 days .. Tightly cap and refrigerate specimens at 2-8(C if the assay is not completed within  48  hours. If the assay is not completed within 48 hours, freeze samples at -20(C. Freeze samples up to 3 times   and mix thoroughly after thawing.

Sample volume pipetted for the testosterone assay is 20  ul. An additional 40 ul is pipetted if the concentration is >600  ng/dl as the analyzer will automatically perform a x2   dilution.
IV.  Reagents

1. ADVIA Centaur Testosterone ReadyPack primary reagent pack

a. Lite Reagent

10.0  ml acridinium ester-labeled hapten in buffered saline with preservatives. Store at 2-8C until the expiration date on the pack label.  On-system: 18 days.
b. Solid Phase

17   mL Streptavidin – coated latex particles in buffered saline with preservatives.   Store at 2-8C until the expiration date on the pack label. On system: 18 days. 
2.   ADVIA Centaur Testosterone Releasing Agent ReadyPack ancillary reagent pack

        10  ml steroid releasing agent and biotinylated sheep monoclonal anti-testosterone antiblody in buffered saline and preservatives.    Store at 2-8C until the expiration date on the pack label.  On system: 18 days
3.  ADVIA Centaur Multi-Diluent 3 ReadyPack ancillary reagent

5 ml human plasma with sodium azide (0.1%).  Store at 2-8C until the expiration date on the pack label or 28 consecutive days after accessing the ancillary reagent pack.


4.ADVIA Centaur TSTII calibrator 



2.0 mL/vial.  After reconstitution, low or high levels of USP-grade estradiol, testosterone, cortisol, and progesterone spiked in charcoal-stropped, defibrinated human plasma with sodium azide (0.1%) and preservatives. Store at 2-8 C and stable until the expiration date on the product.  On system:  6 hours
5.
Probe Wash 1  


25.0 mL/reagent pack store at 2-8C and stable until the expiration date on the product. On system: 14 consecutive days after accessing the ancillary reagent pack.

6.
Probe wash 4


25.0 mL/reagent pack store at 2-8C and stable until the expiration date on the product. On system: 1 month.

7.
Multi-Diluent 3


5.0 ml/reagent pack store at 2-8C and stable until the expiration date on the product.  On system: 28 consecutive days after accessing the ancillary reagent pack.

8.  Wash


1500 mL/pack stable at 2-25C until the expiration date on the product.  On system: 1 month.
Protect reagent packs from all heat and light sources.  Reagent packs loaded on the system are protected from light.   Store unused reagent packs at 2-8C away from heat and light sources.

B.  Precautions
1. Sodium azide can react with copper and lead plumbing to form explosive metal azides. On disposal, flush reagents with a large volume of water to prevent the buildup of azides.
2. Potential biohazard, human and/or other biological source material. Handle as if potentially infectious, according to established good laboratory practices.
3. Do not use kit components beyond expiration date.

4. Causes serious eye irritation.  Causes skin irritation,If in eyes: Rinse cautiously with water for several minutes.  Remove contact lenses, if present and easy to do.  Continue rinsing. 

5. Safety data sheets (MSDS/SDS) availableon www.siemens.com/diagnostics

C.   Loading Reagents
1. Ensure that the system has sufficient primary and ancillary reagent packs. CAUTION: Mix all primary reagent packs by hand before loading them onto the system. Visually inspect the bottom of the reagent pack to ensure that all particles are dispersed and re-suspended.
2. Load the Ready Pack reagent packs in the primary reagent area using the arrows as a placement guide. The system automatically mixes the primary reagent packs to maintain homogenous suspension of the reagents.
3. The Testosterone Releasing Agent is matched to the Solid Phase and Lite Reagent.  Do not mix different lot numbers.
4. Multi-Diluent 3 must be loaded in the ancillary reagent compartment for automatic dilution of an over-range sample.

D.  Onboard stability
1. The ADVIA Centaur TSTII assay reagents are stable unopened until the expiration date on the carton or onboard the system for 18 days.  
2. Discard the primary and ancillary reagent packs at the end of the onboard           stability interval.
V.   Instrumentation/Equipment

The ADVIA CENTAUR system is an automated, immunoassay analyzer that offers optimal productivity and efficiency. No-pause reloading of reagents, samples, and supplies means that the system is always ready to process samples. All assays use direct chemiluminescent technology. Chemiluminescence is a chemical reaction that emits energy in the form of light. When used in combination with immunoassay technology, the light produced by the reaction indicates the amount of analyte in the sample. Direct chemiluminescent reactions directly measure the light energy without the use of added steps or amplifying molecules. The ADVIA Centaur assays use acridinium ester as the chemiluminescent label, since it does not require the addition of a catalyst or substrate.

When the sample start key is pressed, the barcode labels on the sample cups are read, sample is aspirated, reagent is dispensed, and the assay process begins.  Particles are magnetically separated in the cuvette incubation ring. The addition of hydroxyl groups to complete the flash reaction is accomplished by the addition of Reagent 1 & 2; Acid and Base. The chemiluminescent reaction occurs in the luminometer. The photomultiplier tube measures the chemical light reaction that takes place.

There is one (1) main system operation key on the ACS:CENTAUR, the “Sample Start button”.  Pressing this key performs the following actions:

1.  Homes the subsystems.
2. The system starts specimen sampling.
3. If the start button is pressed while the instrument is running, it stops sampling additional specimens, however it continues to process the specimens in the incubation ring.

A.   Additional Equipment and Supplies
1.   Reagent Water
2.   Sample cups / tubes
3.   Cuvettes
4.   Sample tips

5.   Reagent 1  (0.5% H2O2; 0.1N HNO3)

6.   Reagent 2  (less than 0.25N. Sodium Hydroxide and surfactant)

7.   ACS:CENTAUR Cleaning Solution

8.   ACS:CENTAUR primary and ancillary reagents.

VI.  Calibration

The ADVIA Centaur system uses a Master Curve and a two-point operator initiated calibration to calibrate assays. The Master Curve is established as part of the manufacturing process for each assay lot number.

The ADVIA Centaur testosterone assay requires a Master Curve calibration when using a new lot number of Lite Reagent and Solid Phase. For each new lot number, use the barcode reader to enter the Master Curve values on the system. The Master Curve Card contains the Master Curve values. Refer to the system operating instructions for more information.

A two-point calibration must be performed at regular, assay specific intervals. Replicates for two calibrators of known value are processed. If the calibrators meet defined validity criteria, the system is adjusted. Refer to the Centaur Operating Procedures for calibration procedure.

A.   Calibration Frequency
    Two-point calibration of the testosterone assay is required:

1. every 28 
2. when changing lot numbers of primary reagent packs
3. when replacing system components
4. when QC results are unacceptable
B.    Calibration Material
The testosterone assay is calibrated with TSTII Calibrator, Low and High. The Low and High Calibrators provided in this kit are matched to the ReadyPack primary  reagent pack.  Do not mix calibrator lots with different lots of reagent packs.

Each calibrator is packaged with a lot-specific Calibrator Assigned Value Card to facilitate entering the calibration values on the system.  Enter the values using the barcode scanner or keyboard.   The Calibrator  Assigned Value Card provided in this kit is matche to the ReadyPack primary reagent pack.  For detailed information about entering calibrator values, refer to the system operating instructions.  
1. Reconstitute each vial with 2.0 ml reagent grade water using a volumetric pipet.
2. Let the calibrator stand for 30  minutes at room temperature allowing the lyophilized material to dissolve. 
3. Gently swirl and invert the vials until homogenous.
4. Each lot of calibrators contains a Calibrator Assigned Value card. Calibrator values may be entered by using the barcode wand or the keyboard. 
5. Affix the Low and High Calibrator barcode labels to the appropriate calibrator sample cups so that the system recognizes the sample as a calibrator.  Carlibrator barcode labels are lot-specific.  Do not use barcode labels from one lot of calibrators with any other lot of calibrators.
6. Gently mix the low and high calibrators and dispense at least 350 uL of each calibrator in the appropriate sample cups.   Avoid bubbles.

7. Refer to the Centaur Operating Procedures for scheduling and running a calibration.

C. Stability / Storage

1. Store at 2-8oC.
2. Lyophilized calibrator stable until expiration date on the vial.
3. Reconstituted calibrator stable 14 days.
4. On board stability 6 hours    
D.   Precautions
1. Do not return any calibrators back into the vials after calibration because evaporation can occur, which may affect performance.
2. Dispose of any calibrator remaining in the sample cups after   6    hours.
3. Do not refill calibrator sample cups when the contents are depleted. If required, dispense fresh calibrators into new cups.

Calibrations are considered valid when:

1. Ratio values for low and high calibrators are within acceptable limits.
2. Quality control performed after calibration meets criteria for acceptability

VII. Quality Control
A. QC product:  BioRad Immunoassay Plus Levels 1, 2, and 3. BioRad, ECS Division, Anaheim,CA

B. Preparation/handling:  Stored frozen.  Allow thawing completely at either room temperature or at 2-8 (C. Stable for 14 days once thawed and 4 days after opening when stored capped at 2-8 (C.
C. Frequency:  All three levels are run once per 24 hours, ideally one level per shift. (1st shift – Lev 1, 2nd shift – Lev 2, 3rd shift – Lev 3).
D. Acceptability Criteria: Acceptability of QC is determined by the lab internal QC policy.  Corrective action for out-of-control QC is outlined in the QC policy and actions taken must be documented in the LIS system.  No patient results may be released until QC results are acceptable.
    
VIII. Procedure
A. Computer order #: TESTTA -

B. Prepare the sample container for each sample, ensuring that a barcode label is affixed.

C. Use the appropriately coded sample racks for the type of sample tube to be used:

1. Position 1 – aliquot tube (blue screw cap) 
2. Position 2 – primary sample tube
3. Position 3 – sample cup (Siemens)
D. Load each sample tube into a rack, ensuring that the barcode is visible through the slot in the rack.

E. Before placing samples on the system, ensure that samples have the following characteristics:  Samples are free of fibrin or other particulate matter.  Samples are free of bubbles.
F. Place the rack(s) in the entry queue.

G. Press ’START’ only if the system is not currently ‘In Process’. The analyzer will read the barcode label and run the appropriate tests via the Cerner interface.

H. For the testosterone assay, the system automatically performs the following steps:

1. dispenses   20  ul of sample and 90    ul of Releasing Agent into a cuvette. 
2. dispenses 50 ul of Lite Reagent and  150 ul of Solid Phase and incubates for 3.75 minutes at 37oC.
3. separates, aspirates, and washes the cuvettes with Wash 1 .
4. dispenses 300 ul each of Acid Reagent and Base Reagent to initiate the chemiluminescent reaction.
5. reports results.

IX.   Reporting Results

A.   Calculations
The system automatically reports serum testosterone results in ng/dl. For detailed information about how the system calculates results, refer to the system operating instructions.

B.  Limitations of Procedure

Assay range (AMR): 7  – 600  ng/dL
Results less than 7  should be reported out as <7   ng/dL

(Manufacturer stated AMR is 7 -1500 ng/dL)
Automatic dilution:

The system is programmed to perform an automatic

repeat with a x2    dilution for patient samples reading

>600 ng/ml. If a repeat test is required, the system

automatically schedules and performs the repeat test.

No operator intervention is required, as the sample

racks are held in the in process queue until results are 

completed.
Manual dilution: 

If a patient sample is still above assay range on the

automatic x  2   dilution, or an overdilution has occurred

(no result reported for the dilution), a manual dilution must be prepared using Multi-Diluent 3. A manual dilution up to x 10  may be prepared using multi-diluent 3. Load the diluted sample in the sample rack. Enter dilution factor. Reassay. Resulting readout is corrected for dilution.

C.  Reference Ranges

Male

 180 – 740  ng/dl
Female:  Premenopause  9.01 - 47.94 ng/dL


    Postmenopause  7 – 45.62 ng/dL

Testosterone-Pediatric males and females by age
	Males
	ng/dL
	Females
	ng/dL

	 2 – 10
	7.00 – 29.44
	2 – 10
	7.00 – 117.76

	  11
	7.00 – 353.00
	11 – 15
	7.00 – 38.92

	12
	7.00 – 562.42
	16 - 21
	15.06 – 42.41

	13
	8.19 – 582.87

	14
	20.35 – 777.38

	15
	127.21 – 849.36

	16 - 21
	113.19 – 882.10


Testosterone – Pediatric males and females by Tanner Stage

	Tanner
	

	Males
	ng/dL

	Tanner Stage 1
	7.00 – 47.43

	Tanner Stage 2
	7.00 – 174.42

	Tanner Stage 3
	10.54 – 802.75

	Tanner Stage 4
	63.89 – 736.20

	Tanner Stage 5
	55.69 – 897.40


	Tanner
	

	Females
	ng/dL

	Tanner Stage 1
	7.00 – 89.56

	Tanner Stage 2
	7.00 – 38.29

	Tanner Stage 3
	7.00 – 33.86

	Tanner Stage 4
	7.00 – 38.72

	Tanner Stage 5
	10.83 – 50.08


Free Testosterone- Pediatric males and females: No reference range has been established for this age group for this Free Testosterone assay.

This testing should only be performed on males and females   2  years of age or older.   For testing on  children less than 2 years of age, please order alternate method:  Testosterone (LC/MS) for  children, ARUP 0081058.
D.   Reporting

1.  Analytical measurement range (AMR):  7  - 600 ng/dl
2. Clinical reportable range (CRR):  7  –  12,000  ng/dl. 

a. Report results less than 7  as “< 7  ng/dl”.
b. Autodilute of x 2  is up to 1200   ng/dl
c. Manual dilution of x10 and then autodilute of x 2  is up to 12,000   ng/dl
 Specificity 
The ADVIA Centaur TSTII assay shows high specificity for testosterone.  The following compounds were tested with total testosterone concentrations targeted at 0 ng/dL and 300 ng/dL.  Percent change is calculated as:


Percent cross-reactivity = (corrected assay value/ amount of compound spiked) x100

The following results were obtained

Cross-reactant
Cross-reactant Concentration
Maximum Observed Cross-reactivity






(ng/mL)


(%)

5-Androstene-3B, 17B-diol

1000



-0.167

Androstenedione


100



1.397


Androsterone



1000



-0.026


Canrenone



180



0.066

Canrenone



500



0.005

Canrenone



1000



0.008

Corticosterone



1000



0.014

Cortisol



1000



0.022

Cyproterone



100



0.128

Danazol



1000



-0.121


11-Deoxycortisol


1000



0.002

Dexamethasone


1000



0.006

DHEA




1000



-0.042

Cross-reactant
Cross-reactant Concentration
Maximum Observed Cross-reactivity






(ng/mL)


(%)

DHEAs



50000



0.001


5a-Dihydrostestosterone

100



-1.410


17B-Estradiol



1000



-0.267
Estrone



100



-0.009

Ethisterone



1000



0.446

11B-Hydroxytestosterone

100



15.469

11-Keto-testosterone


1000



1.766

Nandrolone decanoate

1000



NA

Norgestrel



1000



0.145

Oxymetholone



100



-0.576

Prednisolone



1000



0.093

Prednisone



1000



0.011

Progesterone



1000



0.014

Spironolactone


80



0.105

Spironolactone


1000



0.011

Testosterone propionate

100



2.946

7a-Thiomethyl spironolactone
400



0.001

7a-Thiomethyl spironolactone
1000



-0.002

Detection Capability


The limit of blank (LoB), limit of detection (LoD), and the limit of quantitation (LoQ) were

determined as described in CLSI protocol EP17-A2.19 The ADVIA Centaur TSTII assay has an LoB

of 2.50 ng/dL (0.09 nmol/L), an LoD of 5.00 ng/dL (0.17 nmol/L), and an LoQ of 7.00 ng/dL

(0.24 nmol/L).

The LoB is defined as the highest measurement result that is likely to be observed for a blank

sample. The LoD is defined as the lowest concentration of testosterone that can be detected

with 95% probability. The LoQ is defined as the lowest concentration of testosterone that can

be detected at a total CV of 20%.




Precision

The ADVIA Centaur TSTII assay is designed to meet the following repeatability and within-lab precision requirements:

Testosterone Level




Design Requirements





Repeatability (Within-Run)

Within-Lab (Total Precision)

(ng/dL)


(nmol/L)

%CV


%CV





>/= 15.00-20.00
>/= 0.52-0.69

</=18.0

</=20%

>20.00-1000.00
>0.69-34.70

</=8.0


</=10%

>1000.00

>34.70


</=11.0

</=12%


Precision was evaluated according to the CLSI protocol EP05-A3.  Six samples were assayed twice a day in replicates of 2, for 20 days (n-80 replicates per sample) using the ADVIA Centaur TSTII assay.  The following results were obtained:






Precision


Within-Lab






(within-run)_


(total precision)




Mean

SD
SD


SD
SD

Serum Sample
(ng/dL)
  (nmol/L)
(ng/dL)  (nmol/L)   %CV
(ng/dL)
 (nmol/L) %CV
Female Specimen
10.58
0.37

0.90
0.03

8.5
1.33
0.05
  12.6
Patient Pool 1

26.45
0.92

1.41
0.05

5.3
2.07
0.07
  7.8

Patient pool 2

81.78
2.84

2.49
0.09

3.0
4.27
0.15
  5.3

Patient pool 3

311.97
10.83

12.37
0.43

4.0
16.54
0.57
  5.3

Patient pool 4

768.74
26.68

23.81
0.83

3.1
41.71
1.45
  5.4

Patient pool 5

1127.07  39.11

54.15
1.88

4.9
77.67
2.70
  6.9

Control 1

226.34
7.85

7.11
0.25

3.1
10.91
0.35
  4.5

Control 2

578.19
20.06

19.28
0.67

3.3
34.53
1.20
  6.0

Control 3

735.72
25.53

24.61
0.85

3.3
44.43
1.54
  6.0

Assay results obtained at individual  laboratories may vary from the data presented.
Method Comparison

The ADVIA Centaur TSTII assay is designed to have a correlation coefficient ≥ 0.95 when

compared to an isotope dilution-liquid chromatography-tandem mass spectrometry

(ID-LC-MS/MS) testosterone method (Centers for Disease Control and Prevention Hormone

Standardization Program (CDC HoSt) Testosterone Reference Measurement Procedure). Typical

data obtained showed 0.98.

For 128 samples in the range of 8.60–1394.00 ng/dL (0.30–48.37 nmol/L), the relationship

between the ADVIA Centaur TSTII assay (y) and the ID-LC-MS/MS (x) is described using

Passing-Bablok regression:22

ADVIA Centaur TSTII = 0.97 (ID-LC-MS/MS) + 1.94 ng/dL (0.07 nmol/L), r = 0.98*

* The correlation coefficient was obtained from ordinary least squares regression.

An additional method comparison study was performed against the Dimension Vista Total

Testosterone assay with 117 serum samples (56 samples from adults and 61 samples from

pediatrics) ranging from 8.00–825.00 ng/dL. An analysis was also performed with the

61 samples from pediatric subjects (27 females aged 7–18 and 34 males aged 9–18) ranging

from 8.00–732.00 ng/dL. The analyses were performed using Weighted Deming regression.

The regression equations from the analyses are:

Adult and pediatric specimens

ADVIA Centaur TSTII = 1.01(Dimension Vista TST) + 0.99 ng/dL (r = 0.99)

Pediatric specimens

ADVIA Centaur TSTII = 1.04(Dimension Vista TST) + 0.22 ng/dL (r = 0.99)

The correlation of the assay may vary depending on the study design, comparable method, and sample population.  Assay results obtained at individual laboratories may vary from the data presented.
Specimen Collection Comparison

The ADVIA Centaur TSTII assay was evaluated using different specimen matrices and tube

collection types. A specimen collection study was performed using a minimum of 50 matched

specimens drawn in different tube types including serum red top, serum separator tube,

plasma separator tube, dipotassium EDTA, lithium heparin, and sodium heparin.

Testosterone values ranged from 8.50–1195.55 ng/dL (0.29–41.49 nmol/L). Linear regression

analysis was performed using the following tube types:

• serum (x) vs. serum separator tube (y1)

• serum (x) vs. plasma separator tube (y2)

• serum (x) vs. dipotassium EDTA (y3)

• serum (x) vs. lithium heparin (y4)

• serum (x) vs. sodium heparin (y5)

No significant difference between tube types was observed. The following results were

obtained:








Intercept
Tube Types



Slope

(ng/dL)

(nmol/L)
r

Serum vs. serum separator tube

0.98

3.76

0.13

0.991

Serum vs. plasma separator tube
0.94

3.56

0.12

0.993

Serum vs. dipotassium EDTA

0.97

-1.61

-0.06

0.994

Serum vs. lithium heparin

0.95

4.50

0.16

0.996


Serum vs. sodium heparin 

0.94

2.85

0.10

0.996
Interferences
Potential interference in the ADVIA Centaur TSTII assay from hemoglobin, triglycerides, and

bilirubin is designed to be ≤ 10%. Interfering substances at the levels indicated in the table

below were tested as described in CLSI Document EP07-A2 21 using the ADVIA Centaur TSTII

assay.
Specimens that are….



Demonstrate </= 10% change in result up to…..

Hemolyzed




500 mg/dL of hemoglobin

Lipemic





1000 mg/dL of triglycerides

Icteric





15 mg/dL of conjugated bilirubin

Icteric





20 mg/dL of unconjugated bilirubin

Specimens that contain…..


Demonstrate </= 10% change in results up to….

Biotin





30 ng/mL of biotin

Cholesterol




500 mg/dL of cholesterol

Rheumatoid Factor



200 IU/mL of rheumatoid sample
Samples with biotin concentrations > 30 ng/mL will cause erroneous results. Specimens that

contain 40 ng/mL of biotin demonstrate a 14.6% change in results.

Samples with conjugated bilirubin concentrations > 15 mg/dL will cause erroneous results.

Specimens that contain 20 mg/dL of conjugated bilirubin demonstrate a -14.4% change in

results.

Samples with unconjugated bilirubin concentrations > 20 mg/dL will cause erroneous results.

Specimens that contain 30 mg/dL of unconjugated bilirubin demonstrate a 20.1% change in

results.

Assay results obtained at individual laboratories may vary from the data presented.
Linearity

Linearity was evaluated using a sample that contained a high level of testosterone, which was

mixed in various proportions with a sample at low level of testosterone. The resulting sample

mixtures (11 combinations) were assayed for testosterone.

The ADVIA Centaur TSTII assay is linear from 7.00–1500.00 ng/dL (0.24–52.05 nmol/L).
Dilution Recovery

Five serum samples in the range of 1520.24–1715.58 ng/dL (52.75–59.53 nmol/L) of

testosterone were diluted 1:2 with ADVIA Centaur Multi-Diluent 3, and assayed for recovery.

The recoveries ranged from 93.9%–114.2%, with a mean of 106.6%.




Observed

Expected

Recovery

Sample

Dilution

(ng/dL) 
(nmol/L)
(ng/dL)
(nmol/L)
(%)

1

1:2

1581.78 54.89

1684.06 58.44

93.9

2

1:2

1757.54 60.99

1636.02  56.77

107.4

3

1:2

1730.52  60.05

1520.24  52.75

113.8

4

1:2

1825.78  63.35

1598.78  55.48

114.2

5

1:2

1782.64  61.86

1715.58  59.53

103.9

Mean









106.6
Standardization

The ADVIA Centaur TSTII assay is standardized using internal standards made from USP-grade

testosterone, which are traceable to isotope dilution-liquid chromatography-tandem mass

spectrometry (ID-LC-MS/MS) (Centers for Disease Control and Prevention Hormone

Standardization Program (CDC HoSt) Testosterone Reference Measurement Procedure). The

ID-LC-MS/MS is traceable to the primary testosterone standard National Measurement Institute
X   Procedural Notes/Problem-Solving Tips

A.  Heterophilic antibodies in human serum can react with reagent immunoglobulins, interfering with in vitro immunoassays. Patients routinely exposed to animals or animal serum products can be prone to this interference and anomalous values may be observed. Additional information may be required for diagnosis. 

Samples with conjugated bilirubin concentrations >15 mg/dL will cause erroneous results.  Samples with unconjugated bilirubin concentrations >20 mg/dL will cause erroneous results.
B. If it is anticipated that the Centaur  XP will be inoperable for an extended time, samples will be referred out to ARUP lab.
C. Samples from patients routinely receiving high-dose biotin therapy may show falsely elevated results.  Additional information may be required for diagnosis.

D. A strong interaction with Nandrolone decanoate,, 11 B-hydroxytestosterone, and 11-keto-testosterone was found.   Do not use samples from patients receiving these compounds. 

With the advent of new steroid-based medications (analogues) with similar chemical structures to testosterone, there is the possibility of cross-reactivity and falsely elevated results.   For diagnostic purposes, the results should always be assessed in conjunction with the patient’s medical history, clinical examination, and other findings.   It the testosterone results are inconsistent with clinical evidence, additional testing is suggested to confirm the result.  
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