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	Procedure 

	This procedure covers the Aspartate Aminotransferase (AST) Chemistry Assay Procedure for use of the Beckman Coulter AU5800.

	1 PURPOSE
1.1 This procedure provides instruction for performing the quantitative determination of Aspartate Aminotransferase activity in human serum on Beckman Coulter AU analyzers.
2 BACKGROUND
2.1 Serum GOT (glutamic oxalacetic transaminase) is an alternate name for this enzyme which is internationally known as AST (aspartate aminotransferase) by the International Federation of Clinical Chemistry (IFCC) standards.
2.2 Serum AST is one of a group of enzymes which catalyzes the interconversion of amino acids and keto acids by transfer of amino groups. Transaminases are widely distributed in body tissues with significant amounts found in the heart and liver. Lesser amounts are also found in skeletal muscles, kidneys, pancreas, spleen, lungs, and brain. Injury to these tissues results in the release of the AST enzyme to general circulation.
3 PRINCIPLE
3.1 This AST procedure utilizes a modification of the methodology recommended by the IFCC. In this method, aspartate aminotransferase (AST) catalyzes the transamination of aspartate and α-oxoglutarate, forming L-glutamate and oxalacetate. In a coupled reaction, the oxalacetate is reduced to L-malate by malate dehydrogenase, while NADH is simultaneously converted to NAD+.The decrease in absorbance due to the consumption of NADH is measured at 340 nm and is proportional to the AST activity in the sample.
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4 INTENDED USE
4.1 In Vitro Diagnostic Use.
4.2 Analyte Specific Reagent.
5 SCOPE
5.1 Following a myocardial infarction, AST in serum begins to increase within 6 to 8 hours of onset of pain, reaching a peak within 18 to 24 hours and falling to normal by the fourth or fifth day. Serum values may increase to 15 to 20 time’s normal levels and the increase is roughly proportional to the degree of tissue damage. Elevated AST levels are also seen in diseases affecting the parenchyma of the liver such as hepatitis and alcohol abuse.
6 DEFINITIONS
6.1 N/A
7 RESPONSIBILITIES
· Only trained personnel are authorized to perform this procedure. Qualified personnel are responsible for the proper execution of this procedure. Under the guidance of the lab director, it is the responsibility of the technical supervisor and/or the lab manager to ensure the proficiency of laboratory personnel performing this test.
7.1 , it is the responsibility of the Laboratory Director to ensure the proficiency of laboratory personnel performing this test.
7.2 Training is documented in the training file of each qualified staff member.
7.3 All patient information is handled in a manner that is compliant with HIPAA guidelines. Refer to http://www.hhs.gov/ocr.hipaa/ and also to Clean Slate’s HIPAA Policy, https://cleanslatecenters.training.reliaslearning.com or equivalent.
7.4 Under the guidance of the Laboratory Direct, the direct review of all quality control, equipment maintenance and reporting of patient results is carried out by the lab manager and/or the technical supervisor.
8 SAFETY
8.1 Standard Precautions
8.1.1 Care should be taken and personal protective equipment is required when handling material of human origin. All biological specimens should be considered potentially infectious.
8.1.2 For up-to-date recommendations on handling biological specimens refer to the CDC website: http://cdc.gov/ncidod/dhqp/pdf/guidelines/Isolation2007.pdf  or CLSI document M29-A3, Protection of Laboratory Workers from Occupationally Acquired Infections. Clinical and Laboratory Standards Institute; Approved Guidelines and or Refer to Clean Slate’s safety policy, https://cleanslatecenters.training.reliaslearning.com or equivalent.
8.2 Computer and Web Portal
8.2.1 Passwords must be assigned only to authorized personnel.
8.2.2 To ensure HIPAA compliance, it is recommended that the computer, printer and printouts be located away from the visibility and access of unauthorized individuals.
9 SPECIMEN REQUIREMENTS
9.1 Serum or heparinized plasma, free from hemolysis, are the recommended specimens. The concentration of AST in red blood cells is 15 times that of normal serum; therefore, hemolysis should be avoided and hemolyzed specimens should be rejected. At CleanSlate, only blood drawn by an acceptable medical technique into a gel barrier collection tube with no anticoagulants should be used for this assay.

9.2 Specimens should be collected in such a way as to avoid hemolysis.
9.3 The specimen should be allowed to clot fully and the serum separated by centrifugation within two hours.
9.4 If the analysis is delayed, the serum sample is to be refrigerated or frozen. AST in serum is stable for 1 day when stored at room temperature (15-25·C) or for four weeks when refrigerated (2-8·C) and 1 year when frozen (-20·C).
9.5 Criteria for Unacceptable Specimens
9.5.1 Unlabeled specimens- there must be an ID link between the test order and the specimen container. Unlabeled specimens cannot be accepted.
9.5.2 [bookmark: _Hlk9494405]All specimens are examined for correct identification when accessioned and processed or rejected if it does not have two matching patient identifiers.
9.5.3 Leaking/improperly closed tubes cannot be accepted.
9.5.4 Insufficient quantity (less than 0.3mL serum) or specimen containers that are “empty” or have improper storage cannot be accepted.
10 MATERIALS & EQUIPMENT
10.1 AU5800 Beckman Coulter Analyzer
10.2 Beckman Coulter Aspartate Aminotransferase Reagent Catalog # OSR6609
10.3 Lyophilized Chemistry Calibrators 1 & 2 (Cat # DR0070).
10.4 MAS Chemtrak Liquid Assayed Chemistry Control Levels 1 & 3.
10.5 AU routine cleaning solutions.
10.6 AU5800 Sample Racks and Containers.

11 REAGENTS 
11.1 Preparation
11.1.1 The AST Reagents are ready for use. No preparation is required.
11.2 Storage and Stability
11.2.1 Opened reagents are stable for 30 days when stored in the refrigerator compartment of the analyzer. 
11.2.2 Unopened reagents are stable until the expiration date printed on the label when stored at 2-8·C.
11.3 Indications of Deterioration
11.3.1 Visible signs of microbial growth, turbidity or precipitate, or any change in reagent color may indicate degradation and warrant discontinuance of use.
12 CALIBRATIONS & CONTROLS
12.1 Calibration
12.1.1 Calibration of this AST procedure is based upon the theoretical extinction coefficient of NADH, which has a molar absorptivity of 4960 at 340/380 nm. On the AU480 it is based on experimental determination of the molar absorptivity at 340/660nm.
12.1.2 Calibration verification should be performed every 6 months using commercially available standers.
12.2 Controls
12.2.1 During operation of the Beckman Coulter AU analyzer, at least two levels of quality control material will be tested at a minimum of once a day. Quality control is poured fresh each day.
12.2.2 Quality Control Material is frozen at -15 to -250C. Thaw refrigerated at 2 – 80C for at least 24hrs. Once removed from the freezer for use, it can be stored refrigerated at 2 – 80C.for up to one week.
12.2.3 In addition, controls should be performed:
a. After calibration 
b. With each new lot of reagent
c. After specific maintenance or troubleshooting steps described in the appropriate Beckman Coulter AU analyzer User Guide/Instructions For Use (IFU). 
13 PROCEDURE(S)
13.1 Specimen Receipt: The test(s) have been previously ordered at the point of collection through the EMR and populated into LabDaq. Specimens are received into the main lab already spun and labeled.
13.1.1 Specimens are scanned into LabDaq and received.
13.1.2 Flag hemolyzed specimens by including a note in the LabDaq. 
13.1.3 Specimens are uncapped and placed into sample racks.
13.2 Specimen Processing
13.2.1 A sample rack is placed on the rack feeder of the AU5800 by the operator.
13.2.2 The operator presses Start.
13.2.3 The rack is moved to the barcode reader where sample programming is determined.
13.2.4 The rack is moved to the sample aspiration position.
13.2.5 The reagent probe, working with the reagent syringe, delivers R1 reagent into a cuvette.
13.2.6 An R1 mix bar mixes the reagent in the cuvette.
13.2.7 The photometer starts taking readings,
13.2.8 The sample probe, working with the sample syringe, aspirates and dispenses sample into the cuvette in the cuvette wheel.
13.2.9 A sample mix bar mixes the sample and the reagent. The photometer continues to take readings.
13.2.10 The reagent probe, working with the reagent syringe, delivers the R2 reagent into the cuvette.
13.2.11 An R2 mix bar mixes the reaction mixture.
13.2.12 The photometer continues to rate reaction readings.
13.2.13 The cuvette is washed, rinsed and dried by the wash nozzle probes using water/wash solution.
13.2.14 When the sample is no longer needed the rack is moved to the rack collection area.
13.2.15 All tests performed in a cuvette on the AU5800 will have a total of 28 read points (represented by P0 through P27). The readings will be used in calculating a result that is specific to that particular assay.
14 REFERENCE INTERVAL OF PATIENT RESULTS
14.1 Linearity
14.1.1 The Aspartate Aminotransferase (AST) assay is linear from 3 to 1,000 U/L as stated in the IFU.
14.1.2 For values within the linear range ( ≥ 3 U/L and  ≤ 1,000 U/L) results is reported as such. 
14.1.3 For values below the linear range < 3 U/L, repeat analysis will be performed and when:
a. Consistent, results reported as < 3 U/L. 
b. In range, report value.
14.1.4 For values above the linear range > 1,000 U/L, dilutions will be performed followed by repeat analysis. 
a. Diluent: diH2O (same source as blank) 
b. Analyzer will perform a 1:3 auto dilution and value auto correction.
1. For auto corrected values ≤ 3,000 U/L results will be reported as such.
14.1.5 For auto corrected values > 3,000 U/L, report as > 3,000 U/L.
14.1.6 
14.2 Critical Values
14.2.1 The critical values for AST are any result greater or equal to 1000 U/L. 
14.2.2 Please refer to Clean Slate Critical Value Policy for instructions on reporting critical values.
15 CALCULATIONS
15.1 N/A
16 INTREPTATION OF RESULTS
16.1 Interpreting Results 
16.1.1 Expected normal results for AST in adults is 10-35 U/L. Expected results may vary with age, sex, diet, and geographical location. 
17 REPORTING
17.1 Report Transmission
17.1.1 Patient test results uploaded into LABDAQ are reviewed by designated personnel and released for transmission into EMR chart via interface; results within the normal are transmitted to EMR via Auto-verification. 
18 LIMITATIONS
18.1 Test results with analyzer “flags” consistent with erroneous analysis will be investigated according to the Beckman AU5800 user manual and only reported once the flag or flags are resolved.  
18.2 The clinical interpretation of test results should be evaluated in the context of the patient’s medical history and other diagnostic laboratory results.
18.3 Results may not be informative if the specimen quality is inadequate.
18.4 Hemolyzed specimens must be evaluated based on the hemolysis index determined by the analyzer.
18.4.1 Specimens with no hemolysis index: Report value.
18.4.2 Specimens with a hemolysis index + or ++: Report value with a “slight hemolysis” comment.
18.4.3 Specimens with a hemolysis index +++ or higher: Report “test not performed” with “Hemolyzed specimen” comment.
18.5 Results of studies show that the following substances interfere with this AST assay (The criteria for no significant interference is recovery within 10% of the initial value):
	Bilirubin:
	No significant interference up to 40 mg/dL Bilirubin

	Lipemia:
	No significant interference up to 300 mg/dL Intralipid*

	Pyruvate:
	No significant interference up to 1 mmol/L Pyruvate


18.6 For additional information on interfering substances, Refer to the Beckman Coulter IFU for AST.

19 TROUBLESHOOTING
19.1 Notify Laboratory Manager.
19.2 [bookmark: _Hlk8026437]See the Beckman Coulter AU 5800 Operators’ Manual or go online to the following link: https://www.beckmancoulter.com/en/products/chemistry/au5800#/training
· AU Calculated Parameter Configuration
· AU Routine Cleaning Solutions
· AU5800 Competency Checklist
· AU5800 Sample Racks and Containers
· AU5800 Every Other and Weekly Efficiency Job Aid
· AU5800 Every Other Week and Weekly Maintenance Job Aids
· AU5800 In-Lab Training Manual
· AU5800 Job Aid Booklet
· AU5800 Monthly Maintenance
· AU5800 Test Configuration
· AU5800 Quick Start Guide
· AU5800 Sample Processing Overview
· AU5800 Software Overview
· AU Systemic Approach to Troubleshooting
· AU5800 Daily Startup
· Tips for Working with your Service Representative
19.3 Call Technical Support (800)-628-7152, system ID #AU5800.  ID 57095589 and 
SN # 2018124306

20 PERFORMANCE CHARACTERISTICS
REFER TO THE BECKMAN COULTER IFU FOR ALBUMIN AND VALIDATIONS STUDIES CONDUCTED BY CLEANSLATE.



	[bookmark: _Hlk525813919]REFERENCES:
	· Refer to Beckman Coulter Operating Procedure, CHEM.SOP-001
· Clean Slate’s HIPAA Policy
· Clean Slate’s, Safety Policy
· Clean Slate’s Critical Value Policy
· Beckman Coulter IFU for AST, March 2018
· [bookmark: bibBAOSR6X_3041254]CAP Laboratory General Checklist.
· [bookmark: bibBAOSR6X_3091272]International Federation of Clinical Chemistry. Clin Chem; 23: 887, 1977.
· [bookmark: bibBAOSR6X_3091273]Wilkinson, J.H., The Principles and Practice of Diagnostic Enzymology, Year Book Medical, 1976.
· [bookmark: bibBAOSR6X_3091265]Tietz, N.W. (ed), Textbook of Clinical Chemistry, 2nd Edition, W.B. Saunders, 1994.
· [bookmark: bibBAOSR6X_3091274]Saris, N.E., Clin Chem, 24: 720 - 721, 1987.
· [bookmark: bibBAOSR6X_3091223]Beckman Coulter Inc. data on samples collected from 200 blood donors in North Texas.
· [bookmark: bibBAOSR6X_3091243]CLSI/NCCLS, Interference Testing in Clinical Chemistry EP7-P, 1986.
· [bookmark: bibBAOSR6X_3091275]Young, D.S., Effects of Drugs on Clinical Laboratory Results, 5th Edition, AACC Press, 2000.
· [bookmark: bibBAOSR6X_3091227]Data is on file for specific AU analyzers.
· [bookmark: bibBAOSR6X_3091244]CLSI/NCCLS Evaluation Protocol, EP5-T2, 1992.
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