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SUBJECT: POINT OF CARE ANALYSIS OF BLOOD GAS, ELECTROLYTE AND HEMATOCRIT USING I - STAT 
I. Purpose:

To obtain timely and accurate results for the in-vitro measurement of blood gas, electrolyte and hematocrit  analytes in human whole blood.
II. Definition: 

The I-Stat System performs blood analysis when a single-use cartridge filled with a patient’s sample is inserted into a hand-held analyzer or Blood Analysis Module.  The measurement methodologies are electrochemical, using micro-fabricated sensors housed in each cartridge to measure concentrations of Sodium, Potassium, ionized Calcium, pH, PCO2, PO2 and Hematocrit.

III. Policy

Analysis of blood gas, electrolyte and hematocrit  will be performed on the order of a physician.

Blood Gas, Electrolyte, and Hematocrit will be performed on NS 43 & NS83 and Blood Gases only on NS 24 & NS 33.
IV. Responsibilities:
· Registered Nurses

· Respiratory Therapists

· Laboratory Personnel
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V. Procedure/Guidelines:

A.
Sample Type Volume:


Fresh whole blood obtained from skin, venous or arterial puncture (95 uL).

B.
Collection Options:


1. Capillary tubes 

· Without anticoagulant.

· With lithium, sodium or balanced heparin anticoagulant.

2. Evacuated tubes

· Without anticoagulant

· With lithium or sodium heparin anticoagulant.

3. Syringes

· Without anticoagulant.

· Without lithium or sodium heparin anticoagulant

4. Indwelling lines

Aspirate a waste volume 6 times the volume of the catheter and connectors before collecting a sample to ensure it will not be contaminated with flush solution.

5. Test Within  

· 3 minutes for capillary tubes, evacuated tubes or syringes without anticoagulant.

· 10 minutes for evacuated tubes or syringes with anticoagulant (maintain anaerobic conditions.  Tubes and syringes must be well mixed before testing).

6. Analysis Time

· 2 minutes

C.
Equipment and Materials:

1. Equipment

· I-Stat Hand-held analyzer

· Quality Control External Simulator

· Downloader

2. Materials

· I-Stat EG7+  and G3+cartridges
· Aqueous Quality Control

3. Preparation

· A box of cartridges should be at room temperature for one hour prior to use.

· A single cartridge must be at room temperature for five minutes prior to use.

4. Storage

· Main supply of cartridges is stored at 2-8°C in the Chemistry Laboratory, Room A2-452.

· A single box can remain at room temperature for 14 days but never returned to the refrigerator once it has been at room temperature for more than 30 min..

· Cartridges should never be exposed to temperatures above 86°C.  

· Mark calendar on box to reflect two-week room temperature expiration date and check daily.

· Cartridges should remain in pouch until time of use and should not be used after expiration date.
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D.
Routine Maintenance

1. Clean the display screen with a soft dry tissue.  Clean the case using a gauze pad moistened with a mild soap and water, rinse using another gauze pad moistened with water and dry.

2. Decontaminate the analyzer whenever a specimen is spilled onto the analyzer. 

· Use 1:10 solution of household bleach on a gauze pad.

· Squeeze the pad to remove excess solution.

· Rinse with gauze pad moistened with tap water.

3. Replace 9 volt batteries as necessary (A minimum of 250 uses can be expected).

· The analyzer will indicate when replacement is needed with a message on the display screen.

· The battery compartment is accessed through a door on the underside of the analyzer.

E.
Calibration

Calibration is automatically performed; operator intervention is not necessary.

F. Nursing Unit Quality Control

1. Internal

· Simulator QC is automatically performed internally every eight hours or at the time of testing, if analyzer has not been used for more than eight hours.

2. Remedial Action

· If both internal QC fails, the analyzer cannot be used.

Send freshly drawn specimen to Chemistry Lab for analysis.

Notify the Point of Care Coordinator, Mr. Belgrave at X 1036.

The Technical Service Engineer for I-Stat will be contacted.

G.
Laboratory Quality Control:  

External:  
1.  New lot of Cartridge validation will be performed with three levels of controls by 
      the P.O. C. Staff. 
2. Simulator QC performed by P.O.C staff twice a year.  In addition,  

 External Simulator QC will be used when Internal Simulator QC fails.

PERIODIC PROCEDURES:

a.  Calibration Verification:     Performed by Point of care Testing staff twice per year. 

b.  Verification of Newly Received Cartridges:    Each new shipment / Lot of cartridges is  
       verified with 3 liquid controls run by the OPERATORS.   Values outside the acceptable range warrant 
       repetition of control procedure.  If results are still out of acceptable range, Technical Service for I-STAT 
       will be contacted and the cartridges will not be placed in use.
 c.   Proficiency Testing:     College of American Pathologists Survey samples will be 
       distributed by the POC testing staff  to the operators quarterly  to insure continued proficiency.
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d.   Comparison of test results:  Performed by the laboratory twice per year.   A split   sample   

      procedure is used to evaluate the relationship between different methodologies,  
      instruments and testing sites using patient samples.

G.
Procedure – Stepwise

1. Remove cartridge from pouch.

· Avoid touching the contact pads or exerting pressure over the calibrant pack in the center of the cartridge.

2. Direct the dispensing tip or capillary tube containing the blood into the sample well.

3. Dispense the sample until it reaches the fill mark on the cartridge.  Leave some sample in the well.

4. Close the cover over the sample well until it snaps into place. 

· Do not press over the sample well.

5. Insert cartridge into the cartridge door until it clicks into place.

6. Enter operator ID number  four digits
7. Enter patient ID number. Only the financial number. Repeat the process for verification.

8. Press page soft-key to enter additional parameters (if required):

· Choose the number corresponding to the type of sample used when prompted at the Sample Type field.  

· Press the ENTER soft-key to record the blood gas parameters entered.

9. View results shown on the analyzer’s display screen. 
10. Place the analyzer in the IR-link Cradle and Press Menu until “Status and Stored Results” is displayed.

      Results will be downloaded to the Central Data Station after every test by the operator.


DOWNLOADING MUST BE PERFORMED AT LEASE AT THE END OF EACH SHIFT.

11. A Cerner accession number will automatically be generated for each test performed and the test results will be entered into the respective patient’s permanent record.  

12. If any corrections must be made after results have been transmitted or if a problem occurs during downloading, contact the P.O.C. office at X 1036 immediately.

H.
Reference & Reportable Ranges





    UNITS

REF. RANGE

CRITICAL VALUE











LOW

HIGH



Sodium

   mmol/L
              138 --146

120

155



Potassium

   mmol/L
               3.5 ---4.9                       3.0                      6.0


Ionized Calcium
   mmol/L

 1.12--1.32                      0.8                      1.8


pH


    


  7.35---7.45                    7.20                   7.60


pCO2 


   mmHg
            
    35 ---45                        20                       60


 pO2    


   mmHg

   80 ---105                      50                      ------


 Hct.


    %


     38—51                       15                        60
When patient results fall outside the critical range, the resident must be notified.  A freshly drawn blood sample must then be obtained and sent to the lab for repeat analysis.
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I.
Downloading Procedure

1. Test results can be transmitted to the Central Data Station as soon as testing is complete, or test results (up to 50) can be stored in the analyzer for batch transmission.

2. All “stored results: must be downloaded at least once per shift.    

· Place analyzer in the IR Cradle.

· Check that status light is green

3. Do not move the analyzer while the message “TRANSMITTING” is displayed on the screen.  

· During transmission, the IR status light will blink red and green.  

· If transmission is successful, the IR receiver will emit a single high pitched beep.  

· If transmission is not successful, the IR receiver will emit three low-pitched beeps.  

· If transmission is not successful, contact the Point of Care Coordinator.

4. Upon completion of transmission to the Central Data Station, an I-Stat Test order, and a barcode number, will automatically be generated by Cerner Lab Information System.  The test results are then entered and verified automatically by Cerner and will become part of the patient’s permanent record.

J.
Documentation

Complete all required documentation: Physician’s Order, Flow Sheet, and progress note.

K.
Limitations of the Procedure

1. The “>” (greater than sign) indicates that a result falls above the high end of the reportable range.

2. The “<” (less than sign) indicates that a result falls below the low end of the reportable range.

3. The “<>” flag indicates that the calculations for the test are dependent upon another test which has been flagged.

PROCEDURE FOR IMPLEMENTATION AND VALIDATION OF I-STAT INSTRUMENTS
PROCEDURE:
1. PRECISION must be checked and all 3 levels of controls must be used (LOW, NORMAL and HIGH).  Ten (10) replicates measurements must be performed.

2. LINEARITY must be verified.  The five (5) levels of presets values must be run once on each instrument to be place for patient testing.

3. CORRELATION studies must be conducted, comparing results between the current reference instrumentation method used in the Chemistry Laboratory and the new I-STAT meter  to be implemented.  Also CORRELATION must be done between the two types of I-STAT meter when implementation of new instrumentation is considered.  Three (3) samples must be used.

This also must be done twice per year.

CRITERIA:
All studies must be summarized and analyzed.

Precision data will be noted as acceptable if the % coefficient of variation (CV) ≤6% 

except for the PO2 where ∓15% is satisfactory.

Linearity verification must meet the manufacturer’s standard, the slope =1.0 ∓ 0.15 and    

the intercepts ∓20% of the manufacture’s value.

Correlation studies will be acceptable if the measured result between instruments for each specimen is less than 10%.

Meter will only be placed for patient testing after meeting above requirements.

VI. Reason for Revision:

· Changes in regulatory or statutory laws or standards

· System failures/changes

· Institutional/operational changes

VII. Attachments:

None
VIII. References:


I-Stat System User’s Manual.
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