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POC.19 Whole Blood Creatinine 
Using the i-STAT® 1System
INTENDED USE
The i-STAT® 1 Analyzer is intended for use with i-STAT cartridges for the in vitro  quantification of various analytes in whole blood.  The testing in the Imaging Service will be as waived testing complexity and definitive for the analyte creatinine from whole blood.  This creatinine result will be used to calculate an EGFR (estimated glomerular filtration rate) as an Imaging Service process prior to procedures using contrast dye.  

SCOPE

This procedure provides instruction on how to perform creatinine test directly from patient blood specimens. 

Complexity:

· This test is authorized for use at the Point of Care (POC), i.e., in patient care settings operating under a CLIA Certificate of Waiver, Certificate of Compliance, or Certificate of Accreditation.

Level of Personnel:

· All testing personnel who are qualified to performed waived testing and who have successfully completed initial training and fulfilled the specific competency requirements for the complexity level of this test.

Testing Sites:

· Clinical sites approved and on file with the Pathology service’s POCT Division.

PRINCIPLE
Creatinine is measured amperometrically. Creatinine is hydrolyzed to creatine in a reaction catalyzed by the enzyme creatinine amidohydrolase. Creatine is then hydrolyzed to sarcosine in a reaction catalyzed by the enzyme creatine amidinohydrolase. The oxidation of sarcosine, catalyzed by the enzyme sarcosine oxidase, produces hydrogen peroxide (H2O2). The liberated hydrogen peroxide is oxidized at the platinum electrode to produce a current which is proportional to the sample creatinine concentration.
                         Creatine Amidohydrolase
Creatinine + H2O ----------------------------( Creatine

                        Creatine Amidinohydrolase
Creatine + H2O --------------------------------( Sarcosine + Urea 
                        Sarcosine Oxidase
Sarcosine + O2 + H2O -----------------------( Glycine + Formaldehyde + H2O2
H2O2 ---------(  O2 + 2H+ +2e—

SPECIMEN REQUIREMENTS

In order to meet the requirements of waived testing, the venous blood must be placed in 

a sodium or lithium heparin anticoagulated evacuated tube, then dispensed to the 

cuvette. The tube must be filled at least to ½ the total tube volume and optimally to the 

black tic mark on the label of the tube.  

For the most accurate results, test samples immediately after draw.  Testing must take
place within 30  minutes.  If testing is not immediate, remix the tube by rolling between 

the palms for 5 seconds each in two different directions, then invert the tube repeatedly
for at least 5 seconds.  

Use the i-STAT Dispensing Tip to place the sample on the cuvette.  

REAGENTS - SUPPLIES - EQUIPMENT
i-STAT® 1 Analyzer
i-STAT® Crea Cartridge


Store cartridges at 2 to 8°C (35-46°F)


Bulk storage in Pathology, room D107 refrigerator


Refrigerated cartridges are stable until manufacturer’s expiration date. 


Room Temperature Storage



Cartridges are stable for 14 days at room temperature.  



Record room temperature expiration date on the outer box.



Keep all cartridges in the box until time of use to protect the inner cuvette 


pack.  
i-STAT® TriControls Level 1 and Level 3  


Store at 2 to 8°C (35-46°F) 

i-STAT® TriControls Calibration Verification Kit


Store at 2 to 8°C (35-46°F) 

i-STAT® Dispensing Tip
Greiner-BioOne Lithium Heparin Vacuette Tube


Stable at room temperature until manufacturer’s expiration date
Luer-LokTM Access Device

CALIBRATION
Calibration of the i-STAT® system is automatically performed as part of the test cycle on each cartridge and does not require any action by the operator. 

QUALITY CONTROL

Performing Internal Electronic Simulator Test
The internal Electronic Simulator test cycle is automatically activated when a cartridge is inserted after the customized interval is reached.  If the analyzer passes the simulator test, the cartridge test cycle proceeds.  If not, the analyzer displays “ELECTRONIC SIMULATOR FAIL”.    The same cartridge can be re-inserted immediately after the FAIL message is displayed.  If the analyzer fails the simulator test again, contact the Ancillary Testing Office at extension 53026 or 53034 for assistance.  

Performing External Electronic Simulator Test

This process will be completed by the Ancillary Testing Coordinator or designee.  The External Electronic Simulator and i-STAT® 1 System Manual will be stored in the Ancillary Testing Office.  

Checking Thermal Probes

This process will be completed by the Ancillary Testing Coordinator or designee and by using the instructions in the i-STAT® 1 System Manual.  Thermal Probes will be checked every six months.  
Performing Liquid QC

Aqueous-based control fluids are used for verifying the integrity of newly received cartridges.  Control fluids, cartridges, and handhelds should be at the same temperature.  Fluid may be used for creatinine quality control testing up to 10 minutes after opening the ampule.  

· Access the Control option under Quality Tests in the Administration Menu.  Enter the required information.  
· Immediately before use, shake the ampule vigorously for 5 to 10 seconds to equilibrate the liquid and gas phases.  To shake, hold the ampule at the tip and bottom with forefinger and thumb to minimize increasing the temperature of the solution.  Tap the solution back into the bottom section of the ampule.

· Protect fingers with gauze and using an ampule breaker, snap off the tip of the ampule at the neck.  

· Immediately transfer the solution from the ampule into a syringe and then transfer the solution into a cartridge.

· Immediately seal the cartridge and insert it into a handheld.  NOTE:  Since aqueous based solutions such as control materials lack the buffering capability of whole blood, the transfer process from ampule to cartridge must be more expedient than with a patient sample.  

Target values are printed on a Value Assignment Sheet posted on the APOC website at www.abbottpointofcare.com.  Ensure that the lot number printed on the Value Assignment Sheet matches the lot number on the label of the ampule and that the software version above the target value table matches the software version in the handheld.  

The ranges displayed represent the maximum deviation expected when controls and cartridges are performing properly.  Should results outside these ranges be obtained, refer to the Troubleshooting section that follows the Procedure for Testing Controls in the System Manual.  These Target Values are specific to the i-STAT System.  
CALIBRATION VERIFICATION
Calibration verification is a procedure intended to verify the accuracy of results over the entire measurement range of a test.    Using the i-STAT System for waived testing only and following manufacturer’s recommendations, calibration verification will take place for the following:

· Initial use of the i-STAT System until lot-to-lot variation is proven to be consistent.  Verify the new lot using the Calibration Verification Kit for the first six lot numbers comparing each to the previous lot(s).  Lot to lot variation must be within the evaluation limit of +0.3 mg/dL or 15%, whichever is greater.  

· To verify that results have not been affected by maintenance or repair.  

· Before any new i-STAT System is placed into use.                                           
· To troubleshoot when control values are out-of-range. 
Follow instructions in the System Manual for testing the specimens of all five levels of solution and test in duplicate.  Calibration throughout the reportable range of creatinine is verified if the values fall within the corresponding range in the Value Assignment Sheet. If the values do not fall within the corresponding range in the Value Assignment Sheet, the lot number may not be used until the problem is resolved.  A corrective action form will be filled out documenting actions taken for the resolution of the problem.  If the problem is not resolved, contact iSTAT technical service.
PROCEDURE
Sample Collection
· The acceptable specimen for complying with waived testing regulations requires the use of heparinized whole blood.  The operator will obtain venous blood at the time of placing an I.V. line, BEFORE any I.V. solutions has been attached to the line.  The evacuated tube should be filled to at least half the empty volume and immediately inverted gently at least 10 times to mix with the heparin anticoagulant to prevent clotting.  

· If a patient has an indwelling line, back flush with a sufficient amount of blood to remove intravenous solutions.  Five to six times the volume of the catheter, connectors and needle is recommended.  

· Testing should take place immediately after collection, but no longer than 30 minutes after.  
Cartridge Handling

· Do not remove the cartridge from its protective pouch until it is at room temperature (18-30°C or 64-86° F).  

· Use a cartridge immediately after removing it from its protective pouch.  Prolonged exposure may cause a cartridge to fail a Quality Check.  

· Do not contaminate the contact pads with fingerprints.

· Do not apply pressure to the central area of the label as the calibrant pack inside could burst prematurely.  

· Do not block the air vent as the sample will not flow to the fill mark and the calibrant solution will not flow to the sensors.  

· Do not use a cartridge on which blood or any other fluid has spilled.  Avoid filling cartridges on surfaces that may cause the cartridge to pick up fibers, fluid, or debris that may lodge in the analyzer.  

Filling and Sealing Cartridge

· Place cartridge on a flat surface.

· Direct the tip of the dispensing device into the sample well.

· Dispense sample slowly and steadily until it reaches the fill mark indicated on the cartridge label.  Leave some sample in the sample well.  

· Press the rounded end of the closure until it snaps into place.  Slightly lift finger or thumb and ensure that the cartridge is closed before completely removing finger or thumb from the closure.  
Inserting and Removing the Cartridge from the Analyzer

· Inserting

· Align the cartridge with the contact pads facing up and toward the cartridge port

· Push the cartridge slowly and smoothly into the cartridge port until it clicks into place.

· Removing

· Do not attempt to remove the cartridge while the message “Cartridge Locked” remains on the screen. 

· When the results are displayed, pull the cartridge straight out of the analyzer.  

· Dispose of the cartridge in a container for biohazards.  

Performing Patient Analysis

· Press the On/Off button
· Press 2, for i-STAT Cartridge

· Press SCAN and hold until the operator barcode is read, or manually enter your operator ID

· Press SCAN to enter the patient ID from the wrist band, or manually enter the patient ID

· Repeat patient ID entry to verify correct entry

· Press SCAN and hold to enter the cartridge lot number

· Fill the cartridge according to instructions above in “Filling and Sealing Cartridge”.
· Push the sealed cartridge into the handheld port until it clicks into place. 

· Wait for the test to complete.  

· Review results

· Print results and send to the laboratory at the end of each day

Reference Ranges

	Test
	Reference Ranges
	Reportable Ranges

Analytical Measurable Range  (AMR)
	Critical Ranges

	
	
	
	

	CREA (males)
	0.7 – 1.30 mg/dL
	0.2 – 15.0 mg/dL
	                   N/A  

	CREA (females)
	0.6 – 1.1 mg/dL
	0.2 – 15.0 mg/dL
	                   N/A      

	
	
	
	                            


INTERPRETATION: 
This is the same as the Pathology Laboratory plasma creatinine because the i-STAT System test for creatinine measures creatinine amount-of-substance concentration in the plasma fraction of whole blood.  The whole blood creatinine has been correlated to the plasma creatinine at acceptable upon initial instrument setup and at regular acceptable intervals.  The results will be entered in the lab report section of the patient electronic medical record (EMR) via the RALS-Web3 interface.
REPORTING OF RESULTS

Radiology tech will calculate the EGFR as an Imaging Service process.  Only the whole blood creatinine will be reported in the laboratory results.  The creatinine results are auto-documented using RALS-Web 3. Values <0.2 mg/dL or >15.0 mg/dL are outside of reportable range.  The test must be validated by the testing personnel by repeat testing, comparison testing with a plasma creatinine by the laboratory or previously recorded results to verify reproducibility.  This validation should follow nursing protocols for patient care.
LIMITATIONS OF PROCEDURE

Refer to the System Manual for a complete list of substances that are known to interfere with the i-STAT Creatinine assay.
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PROCEDURAL NOTES:  NA
MAINTENANCE

Very little routine maintenance is required for the i-STAT System.  Clean and/or decontaminate as needed.    

· Make sure the analyzer stays dry.  If liquids enter the electronics compartment, the battery compartment, or the cartridge port, the analyzer may be damaged.

· Clean the display screen with lintless tissue or alcohol pad when dirty.  Before use, squeeze the excess liquid from the pad.

· To decontaminate the i-STAT System, wipe the surface with Super Sani-Cloth disposable wipes or 10% bleach solution.
· Exercise universal safety precautions at all times when handling the analyzer, cartridges, and peripherals to prevent exposure to blood-borne pathogens.  
· The analyzer is NOT designed to be sterilized or autoclaved by any method.

· Dispose of cuvettes in biohazard trash.  

UPDATING THE SOFWARE
The i-STAT 1 System is designed to eliminate operator influence on delivered results.  Due to continuous manufacturing process improvements, it is necessary to update standardization values from time to time to maintain long-term consistency of performance.  These updates are equivalent to manually adjusting calibration on a traditional laboratory analyzer.  

New CLEW software is delivered twice a year to re-establish these standardization values and incorporate refinements to the internal quality  monitoring system.  

New JAMS application software allows the i-STAT 1 Handheld to recognize any newly launched cartridge types and to perform any newly launched features.  

For instructions on updating the i-STAT 1 Handheld, refer to the Technical Bulletin directly following section 18 in the System Manual.  
TROUBLESHOOTING
When the analyzer detects a potential or real problem before the test cycle is initiated or at any time during the test cycle, a Quality Check Code number, the type of problem, and the step to be taken will be displayed.  

Contact the Ancillary Testing Office at extension 53026 or 53034 for assistance.  Please provide the code number to assist in resolving the problem.  A loaner i-STAT Handheld will be available for use.    
RELATED DOCUMENTS:NA
REFERENCES
i-STAT®1 System Manual, Abbott Point of Care, Revision

i-STAT® Technical Bulletin Instructions for updating i-STAT®1Handheld Software, Art:  731335-00A

i-STAT® Technical Bulletin Instructions for updating i-STAT®1Handheld Software, Art:  

731336-00A

Cartridge and Test Information, Art:  714258-00N  Rev. Date:  22-May-12

Creatinine/Crea, Art:  714183-00U

i-STAT® Technical Bulletin Calibration Verification and the iSTAT System, Art:  715209-00E

College of American Pathologists All Common Checklist.
College of American Pathologists Point-of-Care-Testing Checklist.
McPherson MD MSc, R; Pincus MD PhD, M. 2017. Henry’s Clinical Diagnosis and Management of by Laboratory Methods 23rd Edition. Pages 481-508. St Louis, MO: Elsevier Inc. 

Digital Copy link: https://www.clinicalkey.com/#!/browse/book/3-s2.0-C20130143425
Use standard biohazard precautions when collecting any blood specimen.  Wear gloves during specimen collection and while testing.  Dispose of needles in appropriate puncture resistant containers.  
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