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1.0 PRINCIPLE/PURPOSE:
1.1 The ETOH method is an in vitro diagnostic test for the quantitative measurement of ethyl alcohol in human serum, plasma and urine on the Dimension Vista® System. Ethyl alcohol test results may be used in the diagnosis and treatment of alcohol intoxication and poisoning.
1.2 Ethanol (ethyl alcohol, alcohol) is the most common toxic substance encountered. Ethanol’s deleterious effects have been linked with birth defects (fetal alcohol syndrome), cardiac conditions, high blood pressure, liver disease and mental deterioration.  The rate of ethanol absorption is dependent on the emptying time of the stomach. Since ethanol distributes evenly throughout the body water, its concentration in blood following a known dose may be estimated indirectly by measuring concentrations in serum, plasma or urine. Ethanol is rapidly metabolized so that a moderate dose will clear from the blood in approximately one hour.1,2,3,4
1.3 The ETOH method is based on an enzymatic reaction. Reagent 1 contains the buffering system. Reagent 2 contains alcohol dehydrogenase (ADH), the coenzyme nicotinamide adenine dinucleotide (NAD), buffer, preservatives, and stabilizers. The ADH catalyzes the oxidation of ethyl alcohol to acetaldehyde. During this reaction, NAD is reduced to NADH. The absorbance due to NADH (and thus the alcohol concentration) is determined using a two-filter (340–383 nm) bichromatic rate technique.

	
	ADH
	

	Ethyl alcohol + NAD+
	
	acetaldehyde + NADH 

	
	
	                      (absorbs at 340 nm)


2.0 PERFORMANCE SPECIFICATIONS:
2.1 Test Conditions:
	Sample Volume
(delivered to the cuvette)
	4 µL

	Reagent 1 Volume
	98 µL

	Reagent 2 Volume
	55 µL

	Temperature
	37.0 °C

	Reaction time
	4 minutes

	Wavelength
	340–383 nm

	Type of Measurement
	Bichromatic Rate 


3.0 SPECIMEN TYPE:
3.1 Recommended specimen type: serum, plasma (sodium heparin, lithium heparin, EDTA, sodium fluoride/potassium oxalate), urine.
3.2 Follow the instructions provided with your specimen collection device for use and processing.8
3.3 Isopropyl alcohol may be used to cleanse the skin. The specimen tube should be completely filled and stored under refrigeration until analyzed.5,6,7 If not analyzed immediately, specimens may be stored tightly closed and refrigerated at 2–8 °C for up to 3 days following collection. After 3 days, specimens should be stored frozen. Repeated freeze-thaw cycles should be avoided. 
3.4 Urine specimens within the pH range of 3.0–11.0 do not require prior adjustment of pH.
4.0 EQUIPMENT AND REAGENTS:
4.1 Reagents:
	Wells
	Form
	Ingredient
	Concentration
	Source

	1–5
	Liquid
	ADH
	900 U/mL
	Yeast

	Reagent 2
	
	NAD
	18 mM
	

	
	
	Tris Buffer
	
	

	8–12
	Liquid
	Buffer Reagent
	
	

	Reagent 1
	
	
	
	


4.1.1 Wells are numbered consecutively from the wide end of the cartridge.
4.1.2 Nominal value per well in a cartridge.

4.2 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: 5 days for wells 1–5, 8–12

4.6 Materials Provided:
ETOH Flex® reagent cartridge, Cat. No. K5022
4.7 Materials Required But Not Provided:

CHEM 3 CAL, Cat. No. KC130

Quality Control Material
5.0 CALIBRATION:

	5.1  Calibration Material
	CHEM 3 CAL, Cat. No. KC130

	5.2  Calibration Scheme
	2 levels, n = 3

	5.3  Units
	(mg/dL x 0.217) = [mmol/L]c

	5.4  Typical Calibration Levels
	Level 1 (Calibrator A): 0 mg/dL [0.0 mmol/L]
Level 2 (Calibrator B): 303 mg/dL [65.8 mmol/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 ethyl alcohol 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 ETOH concentrations are:
	ETOH concentration
	Acceptable SD Maximum

	98 mg/dL [21.3 mmol/L]
	9 mg/dL [1.9 mmol//L]

	241 mg/dL [52.3 mmol/L]
	17 mg/dL [3.7 mmol/L]


NOTE:  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 Precision10
	Material
	Mean
mg/dL [mmol/L]
	Standard Deviation (% CV)

	
	
	Repeatability
	Within-Lab

	Liquichek™
	
	
	

	Ethanol/Ammonia Control
	
	
	

	   Level 1
	42 [9.1]
	1.0 [0.2] (2.5)
	1.4 [0.3] (3.3)

	   Level 2
	106 [22.9]
	2.1 [0.5] (2.0)
	2.7 [0.6] (2.6)

	   Level 3
	270 [58.6]
	4.0 [0.9] (1.5)
	5.6 [1.2] (2.1)

	Serum Pool
	107 [23.2]
	2.1 [0.5] (2.0)
	3.1 [0.7] (2.9)

	Plasma Pool
	273 [59.2]
	8.0 [1.7] (2.9)
	8.5 [1.8] (3.1)

	Urine Pool
	102 [22.1]
	2.0 [0.4] (2.0)
	2.5 [0.5] (2.5)


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:11
	Regression Statistics

	Comparative Method
	Slope
	Intercept
mg/dL [mmol/L]
	Correlation
Coefficient
	N


	Dimension® RxL System
   Serum
	1.06
	-0.9 [-0.2]
	0.999
	117

	Roche/Hitachi 717


   Urine
	1.08
	-0.8 [-0.2]
	0.999
	50


8.3.1 CLSI/NCCLS EP9-A2 was used. The method used to fit the linear regression line was ordinary least squares.
8.3.2 The range of serum ethyl alcohol values in the correlation study was 9 – 299 mg/dL [2.0 – 64.9 mmol/L].\
8.3.3 The range of urine ethyl alcohol values in the correlation study was 4 – 298 mg/dL [0.9 – 64.6 mmol/L].

8.4 Specificity:

8.4.1 HIL Interference:  The ETOH method was evaluated for interference according to CLSI/NCCLS EP7-A2.12 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
	Ethyl Alcohol 
mg/dL [mmol/L]
	Bias* 
%

	Hemoglobin (hemolysate)
	Hemoglobin (monomer)
1000 mg/dL [0.62 mmol/L]
	92 [20.0]
	< 10

	Bilirubin (unconjugated)
	80 mg/dL [1368 µmol/L]
	96 [20.8]
	< 10

	Bilirubin (conjugated)
	80 mg/dL [1368 µmol/L]
	95 [20.7]
	< 10

	Lipemia (Intralipid®)
	3000 mg/dL [33.9 mmol/L]
	101 [21.9]
	< 10


NOTE:  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 ETOH method when present in serum at the concentrations indicated. Inaccuracies (biases) due to these substances are less than 10% at ethanol concentrations of 100 mg/dL [21.7 mmol/L].
	Substance
	Test Concentration
	SI Units

	Acetaminophen
	20.0 mg/dL
	1324 µmol/L

	Amikacin
	8.0 mg/dL
	137 µmol/L

	Ampicillin
	5.3 mg/dL
	152 µmol/L

	Ascorbic Acid 
	6.0 mg/dL
	342 µmol/L

	Caffeine
	6.0 mg/dL
	308 µmol/L

	Carbamezepine
	3.0 mg/dL
	127 µmol/L

	Chloramphenicol
	5.0 mg/dL 
	155 µmol/L

	Chlordiazepoxide
	1.0 mg/dL
	33.3 µmol/L

	Chlorpromazine
	0.20 mg/dL
	6.27 µmol/L

	Cholesterol 
	503 mg/dL
	13 mmol/L

	Cimetidine
	2.0 mg/dL
	79.2 µmol/L

	Creatinine
	30 mg/dL
	2.7 mmol/L

	Dextran 40
	6000 mg/dL
	1500 µmol/L

	Diazepam
	0.51 mg/dL
	18.0 µmol/L

	Digoxin
	6.1 ng/mL
	7.8 nmol/L

	Erythromycin
	6.0 mg/dL
	81.6 µmol/L

	Ethosuximide
	25.0 mg/dL
	1770 µmol/L

	Furosemide
	6.0 mg/dL
	181 µmol/L

	Gentamicin
	1.0 mg/dL
	21 µmol/L

	Heparin
	3.0 U/mL
	3000 U/L

	Ibuprofen
	50 mg/dL
	2425 µmol/L

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

	Lactate Dehydrogenase
	237,500 U/L
	237,500 U/L

	Lactate
	901 mg/dL
	100 mmol/L

	Lidocaine
	1.2 mg/dL
	51.2 µmol/L

	Lithium
	2.2 mg/dL 
	3.2 mmol/L

	Mannitol
	500 mg/dL
	27.4 mmol/L

	Nicotine
	0.10 mg/dL
	6.2 µmol/L

	Penicillin G
	25 U/mL
	25000 U/L

	Pentobarbital
	8.0 mg/dL
	354 µmol/L

	Phenobarbital
	10.0 mg/dL
	431 µmol/L

	Phenytoin
	5.0 mg/dL
	198 µmol/L

	Primidone
	4.0 mg/dL
	183 µmol/L

	Propoxyphene
	0.16 mg/dL
	4.91 µmol/L

	Protein (Albumin)
	6.0 g/dL
	60 g/L

	Protein (Total)
	12.0 g/dL
	120 g/L

	Salicylic Acid
	60 mg/dL
	4.34 mmol/L

	Theophylline
	4.0 mg/dL
	222 µmol/L

	Triglycerides
	3000 mg/dL
	33.9 mmol/L

	Urea
	500 mg/dL
	83 mmol/L

	Uric acid
	20 mg/dL
	1.2 mmol/L

	Valproic Acid
	50 mg/dL
	3467 µmol/L


8.6 Urine:  The following substances do not interfere with the ETOH method when present in urine at the concentrations indicated. Inaccuracies (biases) due to these substances are less than 10% at ethanol  concentrations of 100 mg/dL [21.7 mmol/L].
	Substance
	Test Concentration
	SI Units

	Acetone 
	1.0 g/dL
	1.72 mol/L

	Ascorbic acid
	1.5 g/dL
	45.4 µmol/L

	Bilirubin 
	2.0 mg/dL
	34.2 µmol/L

	Creatinine
	0.5 g/dL
	440 mmol/L

	Gamma globulin 
	0.5 g/dL
	5.0 g/L

	Glucose
	2 g/dL
	0.11 mol/L

	Hemoglobin 
	115 mg/dL
	1.15 g/L

	Human serum albumin 
	0.5 g/dL
	5.0 g/L

	Oxalic acid
	0.1 g/dL
	110 mmol/L

	Riboflavin 
	7.5 mg/dL
	2.0 mmol/L

	Sodium chloride
	6.0 g/dL
	10.3 mol/L

	Urea
	6.0 g/dL
	10.0 mol/L

	Boric acid
	1% w/v
	162 mmol/L

	Sodium azide
	1% w/v
	154 mmol/L


8.7 Cross-reactivity:  The following substances were evaluated for cross-reactivity with the ETOH method when present in serum containing 100 mg/dL [21.7 mmol/L] of ethanol in the amounts indicated. The percent cross-reactivity was calculated as follows:
	% Cross-reactivity =
	[measured analyte] – [control analyte]
	 x 100

	
	[substance added]
	


	Substance
	mg/dL [mmol/L]
	% Cross-reactivity

	Acetaldehyde 
	2000 [454]
	0.1

	Acetone
	2000 [344]
	0.1

	n-Butanol 
	500 [67.5]
	1.9

	Ethylene Glycol
	2000 [322]
	0.0

	Isopropanol
	2000 [332]
	0.4

	Methanol
	2000 [624]
	0.0

	n-Propanol 
	47 [7.8]
	17.3

	Propylene Glycol
	2000 [263]
	0.0


8.8 Analytical Sensitivity: 3 mg/dL [0.7 mmol/L]
8.8.1 The analytical sensitivity represents the lowest concentration of ethanol 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 mg/dL [0 mmol/L]) CHEM 3 CAL.
9.0 CALCULATING RESULTS:
9.1 Results: The instrument calculates the concentration of ethyl alcohol in mg/dL [mmol/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): 3–300 mg/dL [0.7–65.1 mmol/L]   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.

9.3.1 Samples with results in excess of 300 mg/dL [65.1 mmol/L] should be repeated on dilution.

9.4 Manual Dilution: Dilute with 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 and urine. Refer to your Dimension Vista™ Operator’s Guide.
9.5.1 Samples with results less than 3 mg/dL [0.7 mmol/L] will be reported as “less than 3 mg/dL [0.7 mmol/L]” by the instrument.
10.0 REFERENCE INTERVALS:
10.1 Expected Values:   The pharmacological response to blood alcohol levels may vary from individual to individual. The fatal concentration has been reported to be greater than 400 mg/dL [86.8 mmol/L].9
11.0 CRITICAL INTERVALS:
11.1 N/A

12.0 LABORATORY INTERPRETATION OF RESULTS:

12.1
N/A
13.0 SAFETY PRECAUTIONS:
13.1 Precautions:  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 ethyl alcohol 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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