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POC.21  Arterial Blood Gas
                                         Using the i-STAT® 1System
INTENDED USE
The i-STAT is a portable clinical analyzer used in conjunction with i-STAT cartridges to obtain definitive quantitative measurements of blood gas parameters utilizing i-STAT cartridges. The disposable cartridge contains all of the system’s components (reagents, sensors, and waste container).
SCOPE

This procedure provides instruction on how to perform blood gas analysis 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 nonwaived 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
The i-STAT® Arterial Blood Gas (G3+) measurements are used in the diagnosis, monitoring, and treatment of respiratory disturbances and metabolic and respiratory-based acid-base disturbances.
pH is measured by direct potentiometry. In the calculation of results for pH, concentration is related to potential through the Nernst equation.

PO2 is measured amperometrically. The oxygen sensor is similar to a conventional Clark electrode. Oxygen permeates through a gas permeable membrane from the blood sample into an internal electrolyte solution where it is reduced at the cathode. The oxygen reduction current is proportional to the dissolved oxygen concentration.

PCO2 is measured by direct potentiometry. In the calculation of results for PCO2, concentration

is related to potential through the Nernst equation.

Calculated Values

When a cartridge includes sensors for both pH and PCO2, bicarbonate (HCO3), total carbon dioxide (TCO2) and base excess (BE) are calculated.1

log HCO3 = pH + log PCO2 – 7.608

BEecf = HCO3 – 24.8 + 16.2 (pH – 7.4)

BEb = (1 - 0.014*Hb) * [ HCO3 - 24.8 + (1.43 * Hb + 7.7) * (pH - 7.4) ]

Anion Gap is calculated in the EC8+ and CHEM8+ cartridges as follows:

Anion Gap (EC8+) = (Na + K) – (Cl + HCO3)

Anion Gap (CHEM8+) = (Na + K) – (Cl + (TCO2 - 1))

The measured TCO2 test method is calibrated to the International Federation of Clinical Chemistry (IFCC) TCO2 reference method1 with an algorithm, based on the Henderson-Hasselbalch equation, which uses pH, PCO2, and ionic strength (Na) measurements.

CLINICAL SIGNIFICANCE

pH is an index of the acidity or alkalinity of the blood with an arterial pH of <7.35 indicating an acidemia and >7.45 alkalemia.

PO2 (partial pressure of oxygen) is a measurement of the tension or pressure of oxygen dissolved in blood. Some causes for decreased values of PO2 include decreased pulmonary ventilation (e.g. airway obstruction or trauma to the brain), impaired gas exchange between alveolar air and pulmonary capillary blood (e.g. bronchitis, emphysema, or pulmonary edema), and alteration in the flow of blood within the heart or lungs (e.g. congenital defects in the heart or shunting of venous blood into the arterial system without oxygenation in the lungs).

PCO2 along with pH is used to assess acid-base balance. PCO2 (partial pressure of carbon dioxide), the respiratory component of acid-base balance, is a measure of the tension or pressure of carbon dioxide dissolved in the blood. PCO2 represents the balance between cellular production of CO2 and ventilator removal of CO2 and a change in PCO2 indicates an alteration in this balance. Causes of primary respiratory acidosis (increase in PCO2) are airway obstruction, sedatives and anesthetics, respiratory distress syndrome, and chronic obstructive pulmonary disease. Causes of primary respiratory alkalosis (decreased PCO2) are hypoxia (resulting in hyperventilation) due to chronic heart failure, edema and neurologic disorders, and mechanical hyperventilation.

HCO3 (bicarbonate), the most abundant buffer in the blood plasma, is an indicator of the buffering capacity of blood. Regulated primarily by the kidneys, HCO3 is the metabolic component of acid-base balance.Causes of primary metabolic acidosis (decrease in HCO3) are ketoacidosis, lactate acidosis (hypoxia), and diarrhea. Causes of primary metabolic alkalosis (increase in HCO3) are vomiting and antacid treatment.

Base excess of the extracellular fluid or standard base excess is defined as the concentration of titratable base minus the concentration of titratable acid when titrating the average intracellular fluid (plasma plus interstitial fluid) to an arterial plasma pH of 7.40 at PCO2 of 40 mmHg at 37°C. Excess concentration of base in the average ECF remains virtually constant during acute changes in the PCO2 and reflects only nonrespiratory component of pH‑disturbances.

Anion gap is reported as the difference between the commonly measured cations sodium and potassium and the commonly measured anions chloride and bicarbonate. The size of the gap reflects unmeasured cations and anions and is therefore an analytical gap. Physiologically, a deficit of anions cannot exist. While relatively nonspecific, anion gap is useful for the detection of organic acidosis due to an increase in anions that are difficult to measure. Anion gap can be used to classify metabolic acidosis into high and normal anion gap types. Anion gap may be only slightly increased in diarrhea and renal failure, but elevated (often >25) due to an increase in organic anions in lactic acidosis, ketoacidosis (alcoholic, diabetic, starvation) and uremia, an increase in inorganic anions in uremia, and an increase in anions from drugs such a salicylate and carbenicillin or toxins such as methanol and ethanol.
TCO2 is a measure of carbon dioxide which exists in several states: CO2 in physical solution or loosely bound to proteins, bicarbonate (HCO3) or carbonate (CO3) anions, and carbonic acid (H2CO3). Measurement of TCO2 as part of an electrolyte profile is useful chiefly to evaluate HCO3 concentration. TCO2 and HCO3 are useful in the assessment of acid-base imbalance (along with pH and PCO2) and electrolyte imbalance.

SCOPE

This procedure is intended to be used by I-Stat trained employees to include: Respiratory Therapists, Operating Room Staff like: Certified Registered Nurse Anesthetics (CRNA’s), Perfusionists, Trained physicians, and authorized Laboratory Personnel. The G3+ panel will be used to monitor patients in the OR and ICUs.  The test performed in our I-Stat’s has been classified by CLIA as of moderate complexity. Staff Competency will be documented at the initial training, at 6 month after initial training and annually thereafter. The competency will be measured by performing a Quality Control and 1 patient or unknown (CAP Survey) to prove their technical skills. Theory knowledge will be proved with an on-line test via MTS. They will do and verbalize procedures as described in this Standard Operating Procedure (SOP) through direct observation which will be documented with a checklist by the Technical Consultant or an Ancillary Testing Coordinator. 

SPECIMEN COLLECTION AND HANDLING
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The I-Stat G3+ test can be performed using venous or arterial samples.
Specimen Labeling

The patient is identified by the patient ID bracelet, by asking patient to state their name and SSN, or by identification from a family member or nurse in lieu of asking the patient; if he is unresponsive. Because the specimen is analyzed immediately after collection; tested in the same room where the patient procedure is being performed; tested by one authorized user, and then discarded, there are no requirements for specimen labeling.  In the event the specimen is taken into another procedure room or testing performed by a second authorized user, the specimen container must be labeled with the patient’s full name, full SSN, source, date and time of collection and collector’s initials.

COLLECTION
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If a syringe is used, it should have a 23 gauge needle or larger.  DO NO use excessive force when expelling the blood specimen through the needle.  This may cause hemolysis.

Arterial puncture:  Plain syringe or blood gas syringe with heparin labeled for the assays performed or with the least amount of heparin to prevent clotting (10 IU heparin/mL of blood)

Blood Samples must be collected according to the following procedures to assure the integrity of the fresh whole blood sample.


Syringe sample, from indwelling line:
	NOTE:  The amount of blood required to adequately flush the line until it is free of contaminants is dependent on the amount of solution contained within the line.  A typical heparin lock will require approximately 5 cc to clear the line.  Greater volumes will be required to clear longer lines.  




In-Dwelling Line

Back flush line with sufficient amount of blood to remove intravenous solution, heparin, or medications that may contaminate the sample. Recommendation: three to six times the volume of the catheter, connectors, and needle.  



Arterial/Venous Specimens
For cartridge testing of blood gases, fill a plain syringe or fill a blood gas syringe, labeled for the assays to be performed to the recommended capacity, or use the least amount of liquid heparin anticoagulant that will prevent clotting. Under filling syringes containing liquid heparin will decrease results due to dilution and will decrease ionized calcium results due to binding. 

Mix blood and anticoagulant by rolling syringe between palms for at least 5 seconds and then inverting the syringe repeatedly for at least 5 seconds. For blood gas testing, avoid or remove immediately any air drawn into syringe to maintain anaerobic conditions.

Suitable Specimens for G3+:
· Only fresh whole blood collected in a plastic syringe without anticoagulant. Test immediately. 
· Fill syringes for correct blood-to-heparin ratio.  Test within 10 minutes of collection.
· Sample requirement is 40 µl of fresh whole blood (venous or arterial) without clot activators, or serum separators collected in a plastic syringe properly
· The collection device cannot contain clot activators or serum separators.

· The sample should be immediately dispensed into the sample well of a test cartridge.
· If a repeat measurement is needed, sample can be retested.  If 10 minutes or more have elapsed, a fresh sample must be obtained.
Criteria For Specimen Rejection 
· Evidence of clotting 

· Specimens collected in vacuum tubes with anticoagulant other than lithium or sodium heparin
· Syringe for pH, PCO2, and PO2 with air bubbles in sample

· Incompletely filled vacuum tube for the measurement of ionized calcium or PCO2
· Other sample types such as urine, CSF, and pleural fluid 

Precautions: Avoid the Following Circumstances 
· Drawing a specimen from an arm with an I.V. 

· Stasis (tourniquet left on longer than one minute before venipuncture) 

· Extra muscle activity (fist pumping) 

· Hemolysis (alcohol left over puncture site, or a traumatic draw) 

· Icing before filling cartridge 

· Time delays before filling cartridge
· Exposing the sample to air when measuring pH, PCO2, and PO2
REAGENTS - SUPPLIES - EQUIPMENT
i-STAT® 1 Analyzer
i-STAT® G3+ Cartridge


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


Bulk storage in Pathology, room D120 refrigerator

Cartridges are sealed in individual pouches.  Store the main supply of cartridges at a temperature between 2 to 8°C (35 to 46°F). Do not allow cartridges to freeze.   Cartridges may be stored at room temperature (18 to 30°C or 64 to 86°F) for 2 months.   When cartridges are removed from the refrigerator, write the room temperature expiration date on the cartridge/box which is 2 months from opened date. Cartridges should not be returned to the refrigerator once they have been at room temperature, and should not be exposed to temperatures above 30°C (86°F).   If the pouch has been punctured, the cartridge should not be used. Cartridges should remain in pouches until time of use.  Do not use after the labeled expiration date. 
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) 

Contents

A single-use disposable cartridge contains microfabricated sensors, a calibrant solution, fluidics system, and a waste chamber. Sensors for analysis of pH, PCO2, PO2, sodium, potassium, chloride, ionized calcium, glucose, lactate, creatinine, urea nitrogen (BUN) and hematocrit are available in a variety of panel configurations.   A whole blood sample of approximately 1 to 3 drops is dispensed into the cartridge sample well and the sample well is sealed.
QUALITY CONTROL 

Liquid quality control is performed monthly on each analyzer using i-STAT TriControls Level 1 and Level 3.   Quality control is due on the first Wednesday of every month. All testing personnel must perform quality control on a rotating basis. If quality control is not performed, the instrument will lock-out users until QC is performed.

i-STAT TriControls

Stored refrigerated at 2 to 8°C (35° to 46°F). Do not use after expiration date on the box and ampules.

Procedure for testing cartridges with I-STAT Controls

1. Prior to use, allow one vial each of Level 1 and Level 3 controls to stand at room temperature for a minimum of 30 minutes.

2. Mix the control vial for 10 seconds or 10 shakes. 

3. Tap the top of the vial to dislodge any fluid in the top of the vial.

4. Wearing gloves and using gauze, snap the top of the vial.

5. Use a plastic pipette, syringe, or capillary tube without anticoagulant to transfer the solution to the cartridge. DO NOT REMOVE AIR BUBBLES FROM SYRINGE.

6. Dispense solution in the cartridge.

7. Immediately seal the cartridge and insert it into a handheld.  Results must fall within the expected ranges published in the Value Assignment Sheets.  The i-STAT analyzer is programmed to automatically determine if the results are within the published quality control ranges and flag quality control results as PASS or FAIL.  If results are within the expected ranges, use the cartridges as needed.  If quality control results FAIL, contact the Ancillary Testing Coordinator.
8. Quality control is performed on each new lot number, each new shipment, and   monthly on each analyzer.

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. If the repeated QC is still outside the acceptable range, the analyzer 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.

Performing Internal Electronic Simulator Test
The performance of each handheld analyzer in the i-STAT System is automatically verified using an internal Electronic Simulator every 8 hours of use.  The Electronic Simulator simulates two levels of electrical signals that stress the analyzer’s cartridge signal detection function both below and above measurement ranges.  

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 Internal QC

The i-STAT has a lock-out in place to automatically run the internal electronic QC every 8 hours of patient testing. The analyzer will not proceed with patient testing if the internal QC does not pass. Internal QC is stored in RALS. Any QC failure and corrective action taken is recorded on the corrective action form. 

Proficiency Testing

Proficiency testing will be performed three times per year using samples obtained from the College of American Pathologists (CAP).  Testing will be performed by personnel who routinely perform patient testing.  Comparison of results with any other testing site prior to submission to the CAP and referral of PT specimens to outside institutions is prohibited.  

Proficiency testing will be used as a system to compare the accuracy of the testing procedure and the proficiency of the users with other laboratories.  All iSTAT instruments will be tested with the CAP survey material and results reported.  

All authorized operators regularly using the iSTAT instrument will complete testing of the CAP survey.  Survey samples will be rotated among staff as evenly as possible with consideration to patient workload at the time.  

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. 

AMR VERIFICATION  

Joint Commission requires the verification of the analytical measurement range.
i-STAT TriControls Calibration Verification is a 5-point linearity matrix that is used to verify instrument linearity semiannually.  

CALIBRATION/VERIFICATION/LINEARITY 

VERIFICATION/CORRELATION OF INSTRUMENT/METHOD ASSESSMENT
· When more than one instrument/method is used to test a given analyte, correlation will be performed against each instrument/method twice a year.

· CAP surveys or patient samples will be used for comparison.

· Instrument verifications are performed twice a year using matrix appropriate materials. 

· Calibration/verification/linearity samples are tested in duplicate and acceptability criteria are defined for each analyte.

· When results fail, a corrective action form is filled out.  Affected lot numbers cannot be used for patient testing until errors are resolved.

· If repeat calibration/verification fails, contact technical support.

Calibration/verification/linearity is a procedure intended to validate instrument performance according to manufacturer expectations. Using the i-STAT System for nonwaived testing and following manufacturer’s recommendations, calibration/verification/linearity will take place for the following:

· Before any new i-STAT System is placed into use.                                          

· At changes of reagent lots upon 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 major maintenance or repair.  

· To troubleshoot when control values are out-of-range or reflect an unusual trend or shift.

· As recommended by manufacturer

· At least every six months

Calibration/linearity is performed semiannually by testing all five levels of i-STAT TriControls Calibration Verification material in duplicate.   Target values are obtained by printing the appropriate Value Assignment sheet posted on the Abbott Point of Care website at www.abbottpointofcare.com If any result is outside of the published range, the calibration verification should be repeated.  If the repeat calibration is still outside the acceptable range, troubleshooting is required. 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.

If calibration/verification/linearity data are within the acceptance criteria, the AMR has been verified. 

REFERENCE RANGES

	Test
	Reference Ranges
	Reportable Ranges

Analytical Measurable Range  (AMR)
	Critical Ranges

	
	
	
	Low                                High

	pH
	7.350 – 7.450
	6.50 – 8.20
	< 7.250                    -      > 7.600

	pCO2
	35.00 – 45.00 mmHg
	5 – 800 mmHg
	< 25.00 mmHg       -      > 60.00mmHg

	pO2
	80.0 – 100.0 mmHg
	5 – 800 mmHg
	< 50.0 mmHg         -           N/A 

	TCO2
	24.0 – 30.0 mmol/L
	5 – 50 mmol/L
	< 10.0 mmol/L      -      > 42.0mmol/L

	HCO3
	20.0 – 26.0 mmol/L
	20.0 – 26.0 mmol/L
	                             N/A  

	BE
	-2.5 – 2.5 mmol/L
	-30  -  +30 mmol/L
	                             N/A

	sO2
	92% – 100%
	N/A
	                             N/A 


PROCEDURE
 Start Up 
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PATIENT TESTING

Specimens will be analyzed immediately after collection.  Only fresh whole blood collected in plastic syringes or tubes with anticoagulant may be used for the G3+ test. If samples are collected in plastic tubes, use a plastic syringe to transfer sample to the testing device. Testing must be performed on the i-STAT System with no delays

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, if necessary.
· Press SCAN and hold to enter the cartridge lot number  

· Unwrap the cartridge, touching only the sides of the cartridge 

· 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. Ensure that analyzer is kept on a flat surface during testing. Do not attempt to remove the cartridge while the message “Cartridge Locked” remains on the screen.
· Wait for the test to complete.  

· Review results

· Follow the screen prompt and remove the cartridge.  Discard the cartridge in a bio-hazard bag.

· Place i-Stat into downloader/recharger to transmit data to VISTA/CPRS.
Shutdown
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 to turn off Handheld.
REPORTING OF RESULTS

Results are automatically reported in CPRS (with appropriate reference ranges when applicable) when the analyzer is returned to its base for downloading. The operator performing the test is responsible for proper evaluation, documentation of results, and treatment necessary for the patient.  The results will be entered in the lab report section of the patient electronic medical record (EMR) via the RALS-Web3 interface.

Reference Ranges are listed below:
Reference Ranges
	Test
	Reference Ranges

(Arterial)
	Reference Ranges
(Venous)
	Reportable Ranges

Analytical Measurable Range  (AMR)

	
	
	
	

	pH
	7.350 – 7.450
	7.31 - 7.41
	6.50 – 8.20

	pCO2
	35.00 – 45.00 mmHg
	
	5 – 800 mmHg

	pO2
	80.0 – 100.0 mmHg
	41 - 51 mmHg
	5 – 800 mmHg

	TCO2
	24.0 – 30.0 mmol/L
	24 - 29 mmol/L
	5 – 50 mmol/L

	HCO3
	20.0 – 26.0 mmol/L
	
	20.0 – 26.0 mmol/L

	BE
	
	
	-30  -  +30

	sO2
	85% – 100%
	N/A
	N/A


INTERPRETATION OF RESULTS

Interpretation of results is at the discretion of the operator performing the testing and based upon accepted published data.  Absolute results are used to assess the clinical condition of the patient. Normal ranges will be reported with results.  Results outside of normal ranges will be indicated with a “Hi” or “Lo” flag. The “Hi” or “Lo” flag indicates the result is a critical value.  The authorized operator is responsible for proper evaluation, documentation of results, and treatment necessary for the patient. 
Critical Results 
1. Critical results are test results that fall outside high and low critical limits that define the boundaries of life-threatening values for a test. Critical results represent an emergency condition and must be reported immediately to the patient’s attending physician or nurse taking care of the patient and documented using Critical ABG Template. All critical results must be validated by repeat testing, comparison testing performed by the main laboratory, or comparison with the patient's symptoms and previously recorded results. Critical results are not immediately transferred into the patient’s chart when placed on the base unit.  Critical results will be marked as flagged and will not download until reviewed by the Ancillary Testing Coordinator or designee. Documentation in CPRS on the ABG critical result template must occur within 4 hours after provider notification.
	Test
	Critical Ranges
	Reference Ranges

	
	Low                                High
	

	pH
	< 7.250                    -      > 7.600
	7.350 – 7.450

	pCO2
	< 25.00 mmHg       -      > 60.00mmHg
	35.00 – 45.00 mmHg

	pO2
	< 50.0 mmHg         -           N/A 
	80.0 – 100.0 mmHg

	TCO2
	< 10.0 mmol/L      -      > 42.0mmol/L
	24.0 – 30.0 mmol/L

	HCO3
	                             N/A  
	20.0 – 26.0 mmol/L

	BE
	                             N/A
	

	sO2
	                             N/A 
	85% – 100%


Suppressed Results

There are three conditions under which the i-STAT System will not display results:

1. Results outside the System’s reportable ranges are flagged with a < or >, indicating that the result is below the lower limit or above the upper limit of the reportable range respectively.  (See the table of Reportable Ranges.)  The < > flag indicates that the results for this test were dependent on the result of a test flagged as either > or <.

Action: 

Analyze the specimen again using another cartridge or send specimen(s) to the laboratory for analysis, if necessary.

2. If stars (***) are displayed instead of a result, it means that a test failed internal quality checks.
Action: 

Analyze the specimen again using another cartridge. If the result is suppressed again, send specimen(s) to the laboratory for analysis. 

3. A Quality Check message will be reported instead of results if the handheld detects a problem with the sample, calibrant solution, sensors, or mechanical or electrical functions of the handheld during the test cycle.

Action: 
Take the action displayed with the message that identifies the problem. Contact the Ancillary Testing Coordinator for assistance.
TRANSMITTING INFORMATION
2. All meters should be returned to the base unit upon completion of quality control and patient testing.  

3. Place the meter back in the base unit and verify that the screen displays “Communication in Progress” message.  This verifies patient results are transmitting to the computer network server and information from the RALSWeb3 database is being returned to the meter. 
4. Do not move analyzer while the message “Communication in Progress” is displayed.

5.  Results will transmit to the data management system.  The results will be entered automatically in the lab report section of the patient electronic medical record (EMR) via the RALS-Web3 interface.
LIMITATIONS OF PROCEDURE

The i-STAT G3+ test is to be used with fresh venous or arterial whole blood samples. Poor technique in sample collection may also compromise the results. Samples drawn from insufficiently flushed catheters or from traumatic venipunctures may be contaminated with interfering substances. Samples should be collected into plastic syringes or tubes. 
Samples from patients who have been exposed to animals or who have received therapeutic or diagnostic procedures employing immunoglobulins or reagents derived from immunoglobulins may contain antibodies, e.g., HAMA or other heterophile antibodies, which may interfere with immunoassays and produce erroneous results. The generation of potentially interfering antibodies in response to bacterial infections has been reported. While this product contains reagents that minimize the effect of these interferents and QC algorithms designed to detect their effects, the possibility of interference causing erroneous results should be evaluated carefully in cases where there are inconsistencies in the clinical information.

The analyzer should remain on a level surface with the display facing up during testing. A level surface includes running the handheld in the downloader/recharger.
The frequency of suppressed results is affected by atmospheric pressure. Suppressed result rates may increase with higher elevations (decreased barometric pressure) and may become persistent if testing is performed at more than 7500 feet above sea level. Where unavailability of results is unacceptable, i-STAT recommends having an alternate test method available.

Hematocrits in the range of 0-65% PCV have been demonstrated not to affect results. Samples with hematocrit levels above this range have demonstrated increases in the test imprecision and quality check codes.

Interferences 
An interferent is a substance which, if present at significant levels in the blood specimen being analyzed, will produce an error in the result of the analyte being measured.  Refer to the table below: 
	ANALYTE
	INTERFERENT
	INTERFERENT CONCENTRATION
	EFFECT ON ANALYTE RESULT

	PCO2


	Propofol (Diprovan®)

Thiopental Sodium
	
	For patients administered propofol or

thiopental sodium, APOC recommends the

use of G3+, CG4+, CG8+, EG6+, and

EG7+ cartridges, which are free from

clinically significant interference at all

relevant therapeutic doses. APOC does not

recommend the use of EC8+ cartridges for

patients receiving propofol or thiopental

sodium.


PROCEDURAL NOTES  NA
MAINTENANCE

Routine maintenance other than cleaning is not 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.
· Inspect and clean the cuvette opening as required.  Remove residual dried blood or other foreign matter using an alcohol wipe or a swab moistened with 10% bleach.  Wipe instrument with a water dampened cloth to remove bleach from the plastic surfaces.  Use Super Sani-Cloth disposable wipes to clean and disinfect areas contaminated with blood.  DO NOT use solvents or strong cleaning solutions as they may damage the instrument's plastic components.

· 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 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.    

Alternative Procedure

Should the i-STAT System become inoperable for any reason, specimens should be collected and submitted to the laboratory for testing. 
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College of American Pathologists All Common Checklist
College of American Pathologists Point-of-Care-Testing Checklist
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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