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LABORATORY PROCEDURE MANUAL


PROCEDURE:  CRE2
PURPOSE: The CRE2 method is an in vitro diagnostic test for the quantitative measurement of creatinine in human serum, plasma, and urine on the Dimension® clinical chemistry system. Creatinine measurements are used in the diagnosis and treatment of certain renal disease, in monitoring renal dialysis, and as a calculation basis for measuring other urine analytes. 
PRINCIPLE:

The creatinine method employs a modification of the kinetic Jaffe reaction. This method has been reported to be less susceptible than conventional methods to interference from non-creatinine, Jaffe-positive compounds.1 Creatinine is generally regarded as the most useful endogenous substance to measure for the assessment of kidney function.1 

In most chronic kidney diseases (CKD), excretion, endocrine and metabolic functions decline altogether. The glomerular filtration rate (GFR) is used to measure the filtering capacity of the kidneys and is widely accepted as the best index of kidney function. There are equations to estimate GFR (eGFRcreat) from serum/plasma creatinine that are applicable for most clinical circumstances for diagnosis, staging and tracking the progression of CKD. For the initial assessment of CKD the recommendation is to report an eGFRcreat in addition to a serum/plasma creatinine result.2
Additionally, eGFRcreat may be utilized for estimating kidney function and to establish effective therapeutic dosing levels of pharmaceuticals. Calculated creatinine clearance (CRCL) values may also be used for drug-dosing levels when limitations for use of eGFRcreat occur.3
The CRE2 method uses a modified kinetic Jaffe technique. In the presence of a strong base such as NaOH, picrate reacts with creatinine to form a red chromophore. The rate of increasing absorbance at 510 nm due to the formation of this chromophore is directly proportional to the creatinine concentration in the sample and is measured using a bichromatic (510, 600 nm) rate technique. Bilirubin is oxidized by potassium ferricyanide4 to prevent interference. 

	
	NaOH
	

	Creatinine + Picrate
	
	Red chromophore (absorbs at 510 nm)


Reagents

	Wellsa
	Form
	Ingredient
	Concentrationb

	1 – 3

 (Reagent 1)
	Liquid
	Lithium Picrate 
	125 mM

	4 – 6 

 (Reagent 2)
	Liquid
	NaOH

K3Fe(CN)6
	2000 mM

2.7 mM


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

b.
 Nominal value per well in a cartridge.

Risk and Safety:

H290, H314  

P280, P301 + P310 + P331, P303 + P361 + P353 + P310, P305 + P351 + P338, P390, P501 
Danger!
May be corrosive to metals. Causes severe skin burns and eye damage.

Wear protective gloves/protective clothing/eye protection/face protection. IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician. Do NOT induce vomiting. IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin with water/shower. Immediately call a POISON CENTER or doctor/physician. IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing. Absorb spillage to prevent material damage. Dispose of contents and container in accordance with all local, regional, and national regulations.
Contains: Sodium hydroxide 

Safety data sheets (MSDS/SDS) available on www.siemens.com/healthcare 
Precautions: Used cuvettes contain human body fluids; handle with appropriate care to avoid skin contact or ingestion.

For in vitro diagnostic use.

Reagent Preparation: All reagents are liquid and ready to use.
STORAGE & STABILITY:
Store at  2 – 8°C 
Expiration: Refer to carton for expiration date of individual unopened reagent cartridges. Sealed cartridge wells on the instrument are stable for 30 days.
Open Well Stability: 3 days for wells 1 – 6 

Specimen Collection and Handling

Recommended specimen types: serum, plasma (lithium heparin) and urine.

Serum and plasma can be collected using recommended procedures for collection of diagnostic blood specimens by venipuncture.5
Follow the instructions provided with your specimen collection device for use and processing.6 

For serum, 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.7
Separated serum and plasma specimens are stable for 24 hours at room temperature, 7 days at 2 – 8°C. For longer storage, specimens may be frozen for up to 3 months at -20°C or colder.8
Urine Creatinine measurements require no special patient preparation for specimen collection. Urine (random or 24 hour) specimens should be free of particulate matter.

Collect random and timed urine specimens using recommended procedures for collection, transportation, and preservation of urine specimens.9 Random or 24 hour urine collections require no preservatives. Specimens previously preserved with 6N HCl or Boric Acid are acceptable.

Urines (random or 24 hour collections) should be stored at 2 – 8°C and analyzed within 4 days. Freeze for longer storage.10
Thawed frozen specimens or urine specimens which are turbid must be clarified by centrifugation prior to testing.

The purpose of specimen handling and storage information is to provide guidance to users; however, users may validate their own procedures for handling and storing patient samples.
PROCEDURE:
Materials Provided

CRE2 Flex® reagent cartridge, Cat. No. DF33B
Materials Required But Not Provided

CHEM I Calibrator, Cat. No. DC18C

Quality Control Materials

Test Steps

Samplingc, reagent delivery, mixing, and processing are automatically performed by the Dimension® clinical chemistry system. For details of this processing, refer to your Dimension® Operator’s Guide.

c.
The sample container must contain sufficient quantity to accommodate the sample volume plus dead volume. Precise container filling is not required.

Test Conditions

	Sample Volume
(delivered to the cuvette)
	20 µL

	Reagent 1 Volume
	74 µL

	Reagent 2 Volume
	18 µL

	Diluent Volume
	258 µL

	Temperature
	37°C

	Reaction Time 
(reagent 1 to final read)
	2.0 minutes

	Wavelength
	510 nm and 600 nm 

	Type of Measurement
	Bichromatic rate


Calibration

	Assay Range for serum and plasma
	0.15 – 20.00 mg/dL [13 – 1768 µmol/L]d

	Assay Range for urine
	13.00 – 400.00 mg/dL [442 – 35360 µmol/L]

	Calibration Material
	Dimension® CHEM I CAL, Cat. No. DC18C

	Calibration Scheme
	Three levels (n = 3)

	Units
	mg/dL [µmol/L] 

	Conversion Factor
	(mg/dL x 88.4) = [µmol/L]

	Decimal places
	2 for mg/dL and 0 for [µmol/L]

	Typical Calibration Levels
	Level 1: 0.00 mg/dL [0 µmol/L] 

Level 2: 11.00 mg/dL [972 µmol/L]

Level 3: 22.00 mg/dL [1945 µmol/L]

	Calibration Frequency 
	Every 90 days for any one lot

	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

	Assigned Coefficients 
	C0   -0.3866

C1   0.0823


d.
Système International d’Unités [SI Units] are in brackets.
Back-up Testing : 

Refer to  Brown Clinic Backup Policy

CONTROLS:

At least once daily run solutions at two levels of a quality control material with known concentrations.

For further details, refer to your Dimension® system manual. The result obtained should fall within limits defined by the day-to-day variability of the system as measured in the user’s laboratory. If the results fall outside the laboratory’s acceptable limits, follow the procedure in the quality control policy.

Results of this test should always be interpreted in conjunction with the patient’s medical history, clinical presentation and other findings. 

Serum and Plasma

Analytical Measurement Range (AMR): 0.15 – 20.00 mg/dL [13 – 1768 µmol/L]

Urine

Analytical Measurement Range (AMR): 13.00 – 400.00 mg/dL [442 – 35360 µmol/L]

•
Automated Urine Dilution (AUD): The automated urine dilution sample volume is 15 µL. Urine samples are automatically diluted 1:20 with the Dimension® System water (1 part urine sample and 19 parts water) resulting in an analytical measurement range of 13.00 – 400.00 mg/dL [442 – 35360 µmol/L].

The serum, plasma, and urine AMRs are the ranges 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.

Serum and plasma samples with results in excess of 20.00 mg/dL [1768 µmol/L] are reported as “Above Assay Range” and should be repeated on dilution.

•
Autodilution (AD): The autodilute sample volume is 10 µL and recommended dilution factor is 1:2 for serum and plasma. This extends the serum and plasma reportable range to 40 mg/dL [3536 µmol/L]. Refer to your Dimension® Operator’s Guide. 

Urine samples with results in excess of 400.00 mg/dL [35360 µmol/L] are reported as “Above Assay Range” and should be repeated on dilution. 
•
Autodilution (AD): Autodilution is not available for urine samples.

•
Manual Dilution: Urine samples can be manually diluted with Reagent grade water to obtain results within the analytical measurement range. The recommended dilution factor is 1:2. This extends the urine reportable range to 800.0 mg/dL [70720 µmol/L]. Enter dilution factor on the instrument. Reassay. Resulting readout is corrected for dilution.

Serum and plasma samples with results less than 0.15 mg/dL [13 µmol/L] will produce an instrument flag “below assay range” and should be reported as “less than 0.15 mg/dL [13 µmol/L]”.

Urine samples with results less than 13.00 will produce an instrument flag “below assay range” and should be reported as “less than 13.00 mg/dL.

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 CRE2 results. Refer to your Dimension® Operator’s Guide for the meaning of report flags and comments. Any creatinine result containing flags and/or comments should be addressed according to your laboratory’s procedure manual.

Expected Values:

Serum and Plasma: 0.6-1.3 mg/dL

Urine: 29-287 mg/dL
Each laboratory should establish its own expected values for CRE2 as performed on the Dimension® clinical chemistry system.
Reference: CRE2 Flex® reagent cartridge insert sheet PN 10872080 Issue Date 2016-12-15 Rev. B
Origination Date:

Date of Implementation: 
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