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1.0 PRINCIPLE/PURPOSE:

1.1 The VALP method is an in vitro diagnostic test for the quantitative measurement of valproic acid in human serum and plasma on the Dimension Vista® System. 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.
1.2 Valproic acid is an anti-convulsant drug 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 which include absence seizures. Valproic acid has been considered by some clinicians to be the drug of choice in the management of myoclonic seizures.1,2
1.3 The methodology for VALP is based on a homogeneous particle enhanced turbidimetric inhibition immunoassay (PETINIA) technique which uses a synthetic particle valproic acid conjugate (PR) and monoclonal valproic acid specific antibody (Ab). Valproic acid present in the sample competes with valproic acid on the particles for available 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. 
	Valproic acid + PR + Ab
	
	PR-Ab complex + Valproic acid -Ab

	
	
	(scatters light at 340 nm)


2.0 PERFORMANCE SPECIFICATIONS:

2.1 Test Conditions:

	Sample Volume
(delivered to the cuvette)
	3.25 µL

	Particle Reagent Volume
	25.0 µL

	Buffer Volume
	50.1 µL

	Antibody Volume
	25.0 µL

	Temperature
	37.0 °C

	Reaction Time
	7.2 minutes

	Wavelength
	340 and 700 nm

	Type of Measurement
	Turbidimetric Rate


3.0 SPECIMEN TYPE:

3.1 Recommended specimen types: serum or plasma (lithium heparin).
3.2 Serum and plasma can be collected using recommended procedures for collection of diagnostic blood specimens by venipuncture.3
3.3 Follow the instructions provided with your specimen collection device for use and processing.5
3.4 Each laboratory must determine its appropriate sample timing/collection protocol.
3.5 Complete clot formation should take place before centrifugation. 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.4 Specimens should be free of particulate matter.
4.0 EQUIPMENT AND REAGENTS:

4.1 Reagents:

	Wells
	Form
	Ingredient
	Concentration
	Source

	1 – 4
	Liquid
	Particle Reagent
	5.0 g/L
	

	5 – 8
	Liquid
	Buffer
	145.9 mM
	

	9 – 12
	Liquid
	Antibody
	0.023 g/L
	Mouse, monoclonal





4.1.1
Wells are numbered consecutively from the wide end of the cartridge.



4.1.2
Nominal value per well in a cartridge.



4.1.3
Antibody titer and conjugate activity may vary from lot to lot.



4.1.4
Contain buffers, stabilizers and preservatives.
4.2
Reagent Preparation: All reagents are liquid and ready to use.
4.3
Store at:  2 – 8 °C
4.4
Expiration: Refer to carton for expiration date of individual unopened reagent cartridges. Sealed wells on the instrument are stable for 30 days.
4.5
Open Well Stability: 3 days for wells 1 – 12
4.6
Materials Provided:
VALP Flex® reagent cartridge, Cat. No. K4078
4.7
Materials Required But Not Provided:

DRUG 2 CAL, Cat. No. KC420
Quality Control Materials

5.0 CALIBRATION:

	5.1  Calibration Material
	DRUG 2 CAL, Cat. No. KC420

	5.2  Calibration Scheme
	5 levels, n=4

	5.3  Units
	µg/mL [µmol/L]e
(µg/mL x 6.934)=[µmol/L]

	5.4  Typical Calibration Levels
	Level 1 (Calibrator A): 0 µg/mL [0.0 µmol/L]
Intermediate level/levels automatically prepared by the instrument: 20.0, 35.5, 75.0 µg/mL [138.6, 246.1, 519.8µmol/L]
Level 5 (Calibrator B): 155.0 µg/mL [1074.2 µmol/L]

	5.5  Calibration Frequency
	Every 30 days for any one lot
Calibration interval may be extended based on acceptable verification of calibration.

	5.6  A new calibration is required:


	• For each new lot of Flex® reagent cartridges

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

•As indicated in laboratory quality control procedures 

•When required by government regulations




Note:  Système International d’Unités [SI units] are in brackets.

6.0 PROCEDURE:

6.1 Sampling, reagent delivery, mixing, and processing are automatically performed by the Dimension Vista® System. For details of this processing, refer to your Dimension Vista® Operator’s Guide.
7.0 QUALITY CONTROL:

7.1 At least once each day of use, analyze two levels of a Quality Control (QC) material with known valproic acid concentrations. Follow your laboratory internal QC procedures if the results obtained are outside acceptable limits.
8.0 INTERFERENCES/CROSS-REACTIONS:

8.1 Maximum Observed Repeatability:  The expected maximum observed standard deviations for repeatability (within-run precision) using n=5 replicates at the following valproic acid concentrations are:
	VALP concentration
	Acceptable SD Maximum

	40 µg/mL [277.4 µmol/L]
	4.8 µg/mL [33.3 µmol/L]

	79 µg/mL [548 µmol/L]
	9.4 µg/mL [65.2 µmol/L]


8.1.1
A system malfunction may exist if the acceptable SD maximum is exceeded.

8.2 Specific Performance Characteristics:  The following data represent typical performance for the Dimension Vista® System.
8.2.1 Precision7
	Material
	Mean
µg/mL [µmol/L]
	              Standard Deviation (% CV)

	
	
	Repeatability
	Within-Lab

	Liquichek™ Immunoassay Plus Control

	    Level 1
	34.9 [242.0]
	1.1 [7.6] (3)
	1.3 [9.0] (4)

	    Level 2
	70.8 [490.9]
	2.2 [15.3] (3)
	3.0 [20.8] (4)

	    Level 3
	115.3 [799.5]
	7.8 [54.1] (7)
	8.8 [61.0] (8)


8.2.2 CLSI/NCCLS EP5-A2 was used. During each day of testing, two separate runs, with two test samples, for each test material, were analyzed for 20 days.

8.2.3 Liquichek™ is a trademark of Bio-Rad Laboratories, Irvine, CA 92618, USA.

8.3
Method Comparison:8
	8.3.1  Regression Statistics:

	Comparative Method
	Slope
	Intercept
µg/mL [µmol/L]
	Correlation 
Coefficient
	n

	Dimension® RxL System
	1.02
	1.5 [10.4]
	0.996
	102


8.3.2 CLSI/NCCLS EP9-A2 was used. The method used to fit the linear regression line was ordinary least squares.
8.3.3 The range of 102 values in the correlation study was 3.8–144.8 µg/mL [26.3 – 1004.0 µmol/L].

8.4 Specificity:

8.4.2 HIL Interference:  VALP was evaluated for interference according to CLSI/NCCLS EP7-A2.6 Bias is the difference in the results between the control sample (without the interferent) and the test sample (contains the interferent) expressed in percent. Bias exceeding 10% is considered interference.

	Substance Tested
	Substance Concentration
	Valproic Acid
µg/mL [µmol/L]
	Bias* %

	Hemoglobin (hemolysate)
	Hemoglobin (monomer) 
1000 mg/dL [0.62 mmol/L]
	56 [388]
	< 10

	Bilirubin (unconjugated)
	60 mg/dL [1026 µmol/L]
	56 [388]
	< 10

	Bilirubin (conjugated)
	60 mg/dL [1026 µmol/L]
	56 [388]
	< 10

	Lipemia (Intralipid®)
	3000 mg/dL [33.9 mmol/L]
	56 [388]
	< 10


8.4.3
Intralipid® is a registered trademark of Fresenius Kabi AG, Bad Homburg, Germany.
* NOTE:  Analyte results should not be corrected based on this bias.
8.5 Non Interfering Substances:  The following substances do not interfere with the VALP method when present in serum and plasma in the amounts indicated. Inaccuracies (biases) due to these substances are less than 10% at VALP level of 56 µg/mL [388 µmol/L].
	Substance
	Test Concentration
	SI Units

	Acetaminophen
	0.025 mg/dL 
	1.66 µmol/L

	Amikacin
	15 mg/dL 
	256 µmol/L

	Ampicillin
	5.3 mg/dL 
	152 µmol/L

	Ascorbic Acid 
	5 mg/dL 
	227 µmol/L

	Caffeine
	6 mg/dL 
	308 µmol/L

	Carbamazepine
	3 mg/dL 
	127 µmol/L

	Chloramphenicol
	5 mg/dL 
	155 µmol/L

	Chlordiazepoxide
	1 mg/dL
	33.3 µmol/L

	Chlorpromazine
	0.2 mg/dL 
	6.27 µmol/L

	Cholesterol
	500 mg/dL
	12.9 mmol/L

	Cimetidine
	2 mg/dL 
	79.2 µmol/L

	Creatinine
	30 mg/dL
	2652 µmol/L

	Dextran 40
	6000 mg/dL
	1500 µmol/L

	Diazepam
	0.5 mg/dL 
	17.6 µmol/L

	Digoxin
	5 ng/mL
	6.15 nmol/L

	Erythromycin
	6 mg/dL 
	81.6 µmol/L

	Ethanol
	400 mg/dL
	86.8 mmol/L

	Ethosuximide
	25 mg/dL 
	1770 µmol/L

	Furosemide
	6 mg/dL 
	181 µmol/L

	Gentamicin
	12 mg/dL
	251 µmol/L

	Heparin
	3 U/mL
	3000 U/L

	Ibuprofen
	50 mg/dL 
	2425 µmol/L

	Immunoglobulin G (IgG)
	5 g/dL
	50 g/L

	Lidocaine
	1.2 mg/dL 
	51.2 µmol/L

	Lithium
	2.3 mg/dL 
	3.2 mmol/L

	Nicotine
	0.1 mg/dL
	6.2 µmol/L

	Penicillin G
	25 U/mL 
	25000 U/L

	Pentobarbital
	8 mg/dL 
	354 µmol/L

	Phenobarbital
	10 mg/dL
	431 µmol/L

	Phenytoin
	5 mg/dL 
	198 µmol/L

	Primidone
	4 mg/dL 
	183 µmol/L

	Propoxyphene
	0.2 mg/dL
	4.91 µmol/L

	Protein: Albumin
	6 g/dL
	60 g/L

	Protein: Total 
	12 g/dL
	120 g/L

	Salicylic Acid
	60 mg/dL
	4.34 mmol/L

	Theophylline
	4 mg/dL
	222 µmol/L

	Triglycerides
	3000 mg/dL
	33.9 mmol/L

	Urea
	500 mg/dL
	83.3 mmol/L

	Uric Acid
	20 mg/dL
	 1190 µmol/L


‡ The following substances do not interfere with the VALP method when present in serum and plasma at the concentrations indicated. Inaccuracy (bias) due to these substances is less than 10% at a VALP level of 50 µg/mL and 100 µg/mL [346 µmol/L and 693 µmol/L].
	Compound
	Concentration
	SI Units

	Dextran 75
	2500 mg/dL
	333 µmol/L

	Heparin (Porcine)
	8 IU/mL
	8000 IU/L

	Rheumatoid factor
	750 IU/mL
	750 IU/mL


8.6 Cross-reactivity ‡
8.6.1 The following structurally related compounds exhibited cross-reactivity at a valproic acid concentration of 100 µg/mL [693 µmol/L]:

	
	Concentration

	Substance
	µg/mL [µmol/L]
	% Cross-reactivity

	3 -keto valproic acid
	
100 [633]
	< 5

	3- hydroxy valproic acid
	
100 [625]
	< 8

	4-hydroxy valproic acid
	
100 [625]
	< 8

	2-propyl glutaric acid
	
500 [2874]
	< 8

	5-hydroxy valproic acid
	
100 [625]
	28

	4-ene valproic acid*
*Metabolite not present in plasma
	
100 [704]
	47


8.7 Recovery ‡
8.7.1 Known amounts of VALP were added to human serum and plasma samples with concentrations of VALP at 27.5, 55.0, 
110 and 165 µg/mL [191, 382, 764 and 1146 µmol/L]. The sample concentrations were measured and the calculated 
percent recovery ranged from 93.4% – 105.1% with a mean recovery of 99.02%.


% Recovery
   = 
  Value obtained - Baseline x 100


Amount Added

8.8 Analytical Sensitivity:

8.8.1 The analytical sensitivity is 3.0 µg/mL [20.8 µmol/L]. It represents the lowest concentration of valproic acid that can be distinguished from zero. This sensitivity is defined as the mean value (n=20) plus two standard deviations of the level 1 
(0 µg/mL) [µmol/L] DRUG 2 Calibrator.

8.8.2 ‡ The Dimension Vista® VALP method (REF K4078) and the Dimension® VALP (REF DF78) method utilize the same reagents under equivalent reaction conditions. Interfering substances, Cross-reactivity and Recovery were tested using Dimension® VALP (REF DF78) and the results are representative of both methods.

9.0 CALCULATING RESULTS:

9.1 Results: The instrument calculates the concentration of VALP in µg/mL [µmol/L] using the calculation scheme described in your Dimension Vista® Operator’s Guide.
9.2 Results of this test should always be interpreted in conjunction with the patient’s medical history, clinical presentation and other findings.
9.3 Analytical Measurement Range (AMR): 3.0 – 150 µg/mL [20.8 – 1040 µmol/L]
9.3.1 This is the range of analyte values that can be measured directly from the specimen without any dilution or pretreatment that is not part of the usual analytical process and is equivalent to the assay range.
9.3.2 Samples with results in excess of 150 µg/mL [1040 µmol/L] should be repeated on dilution.
9.4 Manual Dilution: Dilute with Level 1 (0 µg/mL) of DRUG 2 Calibrator, drug-free serum, or Reagent grade water to obtain results within reportable range. Enter dilution factor on the instrument. Reassay. Resulting readout is corrected for dilution.
9.5 Autodilution (AD): The autodilute sample volume is 50 µL (dilution factor = 4) for serum/plasma. Refer to your Dimension Vista® Operator’s Guide.

9.5.1 Samples with results less than 3.0 µg/mL [20.8 µmol/L] will be reported as “less than 3.0 µg/mL [20.8 µmol/L]” by the instrument.
10.0 REFERENCE INTERVALS:
10.1 350 – 700 μmol/L

11.0 CRITICAL INTERVALS:

11.1
N/A
12.0 LABORATORY INTERPRETATION OF RESULTS:

12.1
N/A
13.0 SAFETY PRECAUTIONS:

13.1 Risk and safety:
13.1.1 Irritant. Contains a mixture of 5-chloro-2-methyl-2H-isothiazol -3-one and 2-methyl-2H-isothiazol-3-one (3:1).
13.1.2 May cause sensitization by skin contact.
13.1.3 Avoid contact with skin.
13.1.4 Wear suitable gloves.
13.1.5 Safety data sheets (MSDS/SDS) available on www.siemens.com/diagnostics
13.2 Precautions:
13.2.1 Used cuvettes contain human body fluids; handle with appropriate care to avoid skin contact or ingestion.

13.2.2 For in vitro diagnostic use.

14.0 POTENTIAL SOURCES OF VARIABILITY:

14.1 Limitations of Procedure:  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 should be addressed according to your laboratory’s procedure manual and not reported.
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