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	Valproic Acid



	Purpose
	This procedure provides instructions for performing the VALPROIC ACID assay on the Siemens Dimension Vista. The VALP method is an in vitro diagnostic test for the quantitative measurement of valproic acid in human serum and plasma.

	Policy Statements
	This procedure applies to all personnel that perform testing on the Siemens Dimension Vista 500® at Children’s Hospitals and Clinics of Minnesota.

	Principle


	The methodology for VALP involves a homogeneous particle enhanced turbidimetric inhibition immunoassay (PETINIA) technique that uses a synthetic particle-valproic acid conjugate (PR) and valproic acid-specific, monoclonal antibody (Ab).  Valproic acid present in the sample competes with the particles for the antibody, thereby decreasing the rate of aggregation. Hence, the rate of aggregation is inversely proportional to the concentration of valproic acid in the sample.  The rate of aggregation is measured using bichromatic turbidimetric readings at 340 nm and 700 nm.  

	Clinical Significance


	Valproic acid measurements may be used in the diagnosis and treatment of valproic acid overdose and in monitoring levels of valproic acid to ensure appropriate therapy. Valproic acid, an anti-convulsant drug, is used alone or with other anticonvulsants in the prophylactic management of simple and complex absence (petit mal) seizures. The drugs may also be used in conjunction with other anticonvulsants in the management of multiple seizure types that include absence seizures. Valproic acid has been considered by some clinicians to be the drug of choice in the management of myoclonic seizures.
Hepatic failure resulting in death may occur; children <2 years of age (especially those on polytherapy, with congenital metabolic disorders, with seizure disorders and mental retardation, or with organic brain disease) are at considerable risk; monitor patients closely for appearance of malaise, loss of seizure control, weakness, facial edema, anorexia, jaundice and vomiting; hepatotoxicity has been reported after 3 days to 6 months of therapy.
Hyperammonemia may occur, even in the absence of liver enzyme abnormalities. Valproic acid may displace phenytoin and diazepam from protein binding sites. Aspirin may displace valproic acid from protein binding sites, which may result in toxicity. Valproic acid may significantly increase phenobarbital serum concentrations in patients receiving phenobarbital or primidone.

	Analyzer
	Dimension Vista 500®, Siemens Healthcare Diagnostics Inc 

	Sunquest Test Codes
	VALP:  Valproic Acid in plasma or serum

	Specimen


	Plasma (lithium heparin) preferred, or serum. Refer to specimen collection procedures.

Patient Preparation: 

Time to peak serum concentration: 

Oral: 1-4 hours
I.V.: At the end of the infusion

Minimum volume: 200 µL preferred, 100 µL minimum,  Actual Test Volume: 3.25μL 
Stability: RT / 2 hours, 2-8 (C / 8 hours, < -20(C for 2 months
Rejection criteria:
Unlabelled specimens.

Collection in the incorrect tube. 

Preparation: 

1. Whole blood specimens should be centrifuged following complete clot formation, according to Specimen Processing procedures prior to analysis.

2. Serum or plasma should be physically separated from cells as soon as possible with a maximum limit of two hours from the time of collection.
3. Lipemic samples should be ultrafuged.
4. Specimens should be free of particulate matter. 

5. Transfer serum or plasma to a properly labeled Siemens SSC nested on a bar-coded pilot tube. Minimum labeling includes sample accession ID, and/ or patient name, medical record number, collection date and time.

	Reagents


	Product Description
Product Code
Stability
VALP Flex® reagent cartridge

All reagents are liquid and ready to use
K4078
Store at: 2 – 8 °C

Unopened: Date on carton.

On-board: Sealed wells on the instrument are stable for 30 days.

Open well stability: 3 days for wells 1-12

DRUG 2 CAL – ready for use

Traceable to United States Pharmacopeia (USP) standards

KC420
Store at: 2 – 8°C

Unopened: Date on carton.

On-board: Once the stopper of the vial is punctured, assigned values are stable for 15 days when stored on board the Vista

Opened: Once the cap is removed, assigned values are stable for 31 days, capped and stored at 2 – 8°C. Do not use this vial on board.


	Risk and Safety
	· Irritant. Contains mixture of 5-chloro-2-methyl-2H-isothiazol-3-one and 2-methyl-2H-isothiazol-3-one (3:1).

· Irritating to eyes and skin.

· May cause sensitization by skin contact.

· Avoid contact with skin.

· Wear suitable gloves.

· Safety data sheets (MSDS/SDS) available on www.siemens.com/diagnostics

	Calibration


	Analytical Measuring Range
3-150 µg/mL
Reference Material:

DRUG 2 CAL (KC420)
Calibration Levels:

Level 1 (Calibrator A): 0 µg/mL
Intermediate levels automatically prepared by the instrument:
20.0, 35.5, 75.0 µg/mL 
Level 5 (Calibrator B): 155.0 µg/mL
Calibration Scheme:

5 levels, n=4
Calibration Frequency:

Every 30 days for any one lot

For each lot of Flex® reagent cartridges

After major maintenance or service, if indicated by quality control results

As indicated in laboratory quality control procedures
Analytical Measuring Range

Verification of Analytical measuring range is met using two calibrators with midpoint dilutions that span the measuring range.


	Quality Control
	Product: BioRad Mulitqual® 1 & 3 Control Levels, contained in Vista vials
Frequency: Two levels each day of use

Stability: Stable until the date on vial when stored at -20 to -50 C protect from light. Thawed and unopened, 7 days at 2 -8 C. 7 days on board the Vista, and 5 days opened and stored at 2 – 8 C

Preparation: Allow the control to stand at 18 – 25 C for 30 minutes until completely thawed. Gently mix the vials until homogeneous to dissolve any precipitate.

Sunquest Control names: Level 1 = C-MQ1, Level 2 = C-MQ3

Acceptable ranges: 

· Ranges are current in Sunquest and the instrument. Refer to the Quality Control in Chemistry procedure for QC exception codes.

· If a control value is outside the confidence interval, the determination must be repeated. If the repeat determination confirms the deviation, a new reference curve should be established.
· Do not release patient results until the cause of deviation has been identified and corrected
· When a new lot of assayed control is received, validate the manufacturer’s insert range by running the new lot in parallel with the current lot, and confirming that the results obtained are within the stated range
· When a new lot of unassayed control is received, verify new ranges by running the new lot in parallel with the current lot 30 times, and calculate a new range using the method mean ( 3 SD. Ranges are current in Sunquest and the instrument. Refer to the Quality Control Procedure for QC exception codes.

	Interferences


	Hemolysis, Icterus & Lipemia (HIL) Index Values: 

H

I

L

-

-

-

Interfering Substances: 

100 µg/mL of structurally similar 5-hydroxy valproic acid exhibited 28% cross-reactivity at a valproic acid concentration of 100 µg/mL
Non-Interfering Substances at VALP levels of 50 µg/mL and 100 µg/mL:

· Hemoglobin of 1000 mg/dL has <10% interference

· Bilirubin (conjugated or unconjugated) of 60 mg/dL has <10% interference

· Lipemia of 3000 mg/dL has <10% interference 

Refer to the product insert for additional information on interfering substances.

	Reference Range
	Therapeutic ranges: 50-100 mcg/mL

Therapeutic valproic acid concentrations vary significantly depending on the individual patient. A therapeutic range of 50 – 100 µg/mL may indicate effective serum concentration for many patients; however, some individuals are best treated at concentrations outside this range. The physician must determine the appropriate therapeutic range for each patient

	Critical Values


	>200 mcg/mL, call result according to Critical Limit Test Value Policy

	Limitations


	The instrument reporting system contains flags and comments to provide the user with information regarding instrument processing errors, instrument status information and potential errors in valproic acid results. Refer to your Dimension Vista® Operator’s Guide for the meaning of report flags and comments. Any report containing flags and/or comments must be resolved prior to reporting.

	Dilutions


	Maximum Dilution:
1:40
Surplus Rack:
Samples with results >150.0 µg/mL reflex to a 1:40 dilution.  (This is a 1:2 dilution of the 1:20 predilution every sample undergoes.)
Limited Rack:
Samples with results >150.0 µg/mL should be repeated as an Add-On Test with a 1:40 dilution.
Manual Dilution:
Do not manually dilute


	Result Reporting


	Results between 3.0 - 150.0 mcg/mL without error messages are released

Valproic acid results less than 3.0 mcg/mL should be reported as less than (<) 3.0 mcg/mL instead of the numerical value.

Valproic acid results greater than 150.0 mcg/mL without error messages are reported following a maximum dilution of 1:40. (This is a 1:2 dilution of the 1:20 predilution every sample undergoes.) 
Valproic acid results greater than 300.0 mcg/mL following a maximum dilution of 1:40 are reported as >300.0 mcg/mL.

	Specimen Storage


	Promptly stopper tested specimen and store upright in specimen rack. Every 8 hours remove specimens to refrigerator/freezer storage. Samples are retained 7 days in specimen storage freezer.
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