POTASSIUM PROCEDURE FOR ALINITY
PRINCIPLE
Potassium is the major intracellular cation. The concentration of potassium in the erythrocytes is approximately 23 times the concentration in plasma, therefore, only non-hemolyzed samples may be used. Decreased levels of extracellular potassium are characterized by weakness in the muscles, irritability, paralysis, accelerated heartbeat, and cardiac arrest. This may be caused by a poor intake of potassium in the diet, by a redistribution of extracellular potassium, and by an increased loss of body fluids rich in potassium. Abnormally elevated levels of potassium produce mental confusion, general weakness, numbness, flaccid paralysis in the extremities, a slowed heartrate, and cardiac arrest. Causes of increased potassium levels may be linked to inappropriate IV therapy, dehydration, shock, diabetic ketoacidosis, and severe burns.
Methodology: Ion Selective electrode, diluted (Indirect ISE)
SCOPE
The Alinity C System ICT (Integrated Chip Technology) is used for the quantitation of sodium, potassium and chloride in human serum or plasma on the Alinity C analyzer performed in the Texas Health Allen laboratory.
SAFETY
Bloodborne Pathogen Risk – high
Chemical Risk – low
PPE Required – lab coats, gloves, splash shields (goggles, face shields, counter-mounted shields)

1. Do not use components beyond the expiration date.
2. Do not mix materials from different kit lot numbers.
3. This product requires the handling of human specimens. It is recommended that all human sourced materials are considered potentially infectious and be handled in accordance with OSHA Standard on Bloodborne Pathogens. 

SPECIMEN REQUIRMENTS

Serum and plasma are acceptable specimens. 

Serum: Use serum with or without gel barrier collected by standard venipuncture techniques in plastic tubes. Ensure complete clot formation has taken place prior to centrifugation. Separate from red blood cells as soon after collection as possible.

Plasma: Use plasma with or without gel barrier. Acceptable anticoagulants: lithium heparin. Separate from red blood cells as soon after collection as possible.

For potassium, a 3+ or greater hemolyzed sample must not be used. These samples are to be cancelled as hemolyzed, the call to the caregiver documented in LIS, and a new order placed as RC (Recollect).
SPECIMEN STORAGE STABILITY

20-25C is good for 7 days
2-8C is good for 7 days
-20C is good for 1 year

Note: Allow specimens to reach room temperature prior to testing. Stored specimens must be mixed prior to testing and recentrifuged if they contain particulate matter.

Note: Multiple myeloma and lipid samples are known to give low results on diluted ISE systems due to the high level of proteins/lipids present in the sample.

REAGENT HANDLING

1. Upon receipt, place reagent cartridge in an upright position before use to allow bubbles that may have formed to dissipate.
2. If a reagent cartridge is dropped, place in an upright position for 8 hours before use.
3. Do not invert reagent cartridges prior to use.
4. Reagents are susceptible to the formation of foam and bubbles. Bubbles may interfere with the detection of the reagent level in the cartridge and cause insufficient reagent aspiration that may adversely affect results.

REAGENT STORAGE 

1.  Unopened ICT Diluent, ICT Reference Fluid, and ICT Cleaning fluid are stable till the expiration date when stored at 15-30C.
2. ICT Diluent stability is 30 days if reagent is uncapped and onboard or until the expiration date on the bottle when stored at 15-30C.
3. ICT Reference solution is stable 90 days if reagent is onboard the instrument or until the expiration date on the bottle when stored at 15-30C.
4. ICT Cleaning fluid which has been prepared is stable on-board the instrument for 14 days or 12 tests (whichever comes first) OR at 2-8C when kept tightly capped.
5. ICT Calibrator: Unopened at 15-30C until expiration date on the bottle. Opened at 2-8C for 7 days. Onboard stability for 6 days (144 hours).
Note: Reagent on board stability is determined by the instrument when the reagent is put into use and stored electronically. The instrument flags the user with information about expiration dates and will not perform testing beyond the reagent’s on-board expiration date.

No reagents will be used beyond the expiration date.

MAINTENANCE

Perform daily or as needed maintenance. Refer to Alinity System Operations Manual. Daily, weekly, monthly, and quarterly maintenance operations and instructions are described in the online manual.

CALIBRATION


Calibration is stable for approximately 24 hours and calibration is required with each new lot number of reagent. Verify calibration with at least two levels of controls. If control results are not within acceptable ranges, recalibration may be necessary.

To order a calibration select CREATE ORDER from the home screen, then select CALIBRATION from the tabs along the top. Enter the rack number in the rack field and the position number in the position field. In the Assays section, select the assays to be ordered and select ADD ORDER tab along the bottom of the screen. 

Calibration may be necessary in the following conditions:
1. Out of range control values
2. Significant shift or trend in Quality Control (QC) values
3. A bulk solution is placed into service
4. Any dispense system component is replaced
5. Any c-side maintenance procedure is performed

CALIBRATION VERIFICATION

Calibration is validated by running 2 levels of QC after each calibration. If QC values are acceptable, the calibration is considered valid and patients can be run.

QUALITY CONTROL

Material: BioRad Unassayed Chemistry Control, levels 1 and 2.

Storage and Stability: Unassayed Chemistry Control - Stable until the expiration date printed on the bottle when stored at -20C. Once thawed, the control is stable for 15 days at 2-8C, except for bilirubin for 6 days at 2-8C. Thaw the control bottle at room temperature (18-25C) until completely thawed. DO NOT THAW CONTROLS IN THE FRIDGE. Swirl gently to ensure homogeneity. Use immediately or refrigerate.

Frequency: 2 levels of Unassayed QC are to be run every 8 hours. 

Interpretation and Troubleshooting: If QC results do not meet the acceptance criteria, patient values may be suspect. Review QC results and acceptance criteria following a change of reagent or calibrator lot.

PROCEDURE

1. Ensure that sufficient reagent is on board and that it is calibrated.
2. Verify sample integrity, sufficient volume, and approved sample type.
3. Load sample into appropriate rack and lane on the Alinity.

RESULT REPORTING

AMR:
CRR:
Critical:

If a value exceeds the low end of the CRR, report as <
If a value exceeds the upper end of the CRR, report as >
Dilution protocol – none

PROCEDURE LIMITATIONS

Specimens for potassium displaying a 3-4+ hemolysis may yield falsely increased results.

If the sample is 2+ hemolyzed, a comment is attached: “Analytic interference by hemolysis (2+) may yield a false elevation of the result by as much as 9%.

A comment is attached for all specimens with a 2+ or greater lipemia grading: “Analytic interference by lipemia may yield a false decrease in the result.” Refer to the HIL procedure for further information on reporting potassium with positive indices.

If collected in a non-separated collection tube the sample must be less than 2 hours old or the serum/plasma must be removed from the red cells in that time.

Multiple myeloma samples are known to give low results on diluted ISE systems due to the high level of protein in the sample.

For a complete listing of interferences, refer to the manufacturer’s package insert. If interferences are present in the sample and could affect results, the sample may need to be rejected. Consult with lab lead, lab director, or medical director for further guidance as needed.

REFERENCES

ABBOTT ICT package insert

ABBOTT ICT Calibrator Package Insert
