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1. TEST INFORMATION

	Assay
	Method/Instrument
	Order Code

	Alkaline Phosphatase
	Dimension ® RxL Max
	ALP


	Synonyms/Abbreviations

	Alk Phos, ALP, ALKP, 

	

	Department

	Chemistry


2. ANALYTICAL PRINCPLE

The Alkaline Phosphatase method is based on a procedure published by Bowers and McComb and more recently reviewed by Rej. This method responds to all ALP isoenzymes in human serum.

Alkaline Phosphatase catalyzes the transphosphorylation of p-nitrophenylphosphate (p-NPP) to p-nitrophenol (p-NP) in the presence of the transphosphorylating buffer, 2-amino-2-methyl-1-propanol (AMP). The reaction is enhanced through the use of magnesium and zinc ions. The change in absorbance at 405 nm due to the formation of p-NP is directly proportional to the ALP activity, since other reactants are present in non-rate limiting quantities and is measured using a bichromatic (405, 510 nm) rate technique.

ALP

p-NPP + AMP
---------------------->
 p-NP + AMP + PO4
pH 10.35 Mg/Zn

3. SPECIMEN REQUIREMENT

3.1
Patient Preparation
	Component
	Special Notations

	Fasting/Special Diets
	N/A

	Specimen Collection and/or Timing
	Normal procedures for collecting and storing serum and plasma may be used for samples to be analyzed by this method.

	Special Collection Procedures
	N/A

	Other
	N/A


3.2
Specimen Type & Handling
	CRITERIA
	

	Type
-Preferred
	Plasma (Heparin)

	
-Other Acceptable
	Serum 

	Collection Container
	Plasma: Green top tube

Serum: Red top tube, Serum separator tube (SST)



	Volume
- Optimum
	1.0 mL

	
- Minimum
	0.5 mL

	Transport Container and Temperature
	Plastic vial, spun barrier tube, green top tube

	Stability & Storage Requirements
	Ambient 20-25(C:
	Serum  – 8 hours
Plasma – 8 hours

	
	Refrigerated 2-8˚C:
	Serum  – 7 days

Plasma – 3 days

	
	Frozen:
	-20(C:
6 months

	Timing Considerations
	N/A

	Unacceptable Specimens  & Actions to Take
	· Anticoagulants other than heparin.  Request another specimen. 

· Gross hemolysis. Request another specimen.

	Compromising Physical

Characteristics
	Gross hemolysis

	Other Considerations
	N/A


4. REAGENTS

Refer to the Material Safety Data Sheet (MSDS) supplied with the reagents for complete safety hazards.  Refer to the section in this procedure covering “SAFETY” for additional information.

           4.1      Reagent Summary

	Reagents
	Instrument
	Supplier &

Catalog Number
	Quantity

(Bottle Size)

	ALP flex® cartridge
	Dimension ® RxL Max
	Siemens  

Cat. No. DF15A
	4 Flex/carton

90 tests/Flex


           4.2      Reagent Preparation and storage

NOTE:  Date and initial all reagents upon opening.  Each container must be labeled with  (1) substance name,  (2) lot number,  (3) date of preparation,  (4) expiration date, (5) initials of tech, (6) any special storage instructions; check for visible signs of degradation.

Refer to the Material Safety Data Sheet (MSDS) for a complete description of hazards.  If a specific hazard is present, it will be noted in this procedure when the hazard is first encountered in a procedural step.
	Reagent
	Alkaline Phosphatase

	Preparation 
	The instrument automatically performs mixing and diluting.

	Storage/Stability

 Stab   Stability
	· Store at 2-8° C

· Reagent is stable until expiration date stamped on the reagent cartridges. 

· Sealed or unhydrated cartridge wells on the instrument are stable for 30 days. 

	
	· Once wells 1-6 have been entered by the instrument, they are stable for 48 hours.

· Once the instrument has entered well 8, it is stable for 30 days.


5. CALIBRATORS/STANDARDS

5.1
Calibrators/Standards Used

	Verifier
	Instrument
	Supplier & Catalog Number

	Enzyme Verifier Level 1,2,3
	Dimension®
	Dade Behring Cat. No. DC 19


     
5.2       Verifier Preparation and Storage

NOTE:    Date and initial all calibrators upon opening.  Each container must be labeled with  (1) substance name,  (2) lot number,  (3) date of preparation,  (4) expiration date, (5) initials of tech (6) any special storage instructions; check for visible signs of degradation. 

	Storage
	Store at 2-8° C

	Stability
	Unreconstituted stable until expiration date stamped on the box.

Assigned values are stable for 8 hours after reconstitution.

	Preparation
	1. Remove vials from refrigerator and thaw at room temperature for 10 to 15 minutes.

2. Add 2.00 ± 0.02 ml purified water. The water should be at room temperature.

3. Replace stopper, and let stand for 5 minutes. Do not invert.

4. Swirl vials gently for 30 seconds, then gently invert20times.

5. Let vials stand for 10 minutes, and then gently invert 10 times.

6. Let vial stand for additional 15 minutes. Then invert 10 times and swirl gently.

7. Use immediately or refrigerate at 2-8◦ C for future use.


5.2 Calibration Parameter                                                   

	Criteria
	Special Notations

	Reference Material
	Purified human albumin or secondary calibrators such as Total Protein/Albumin

	Assay Range
	11 – 1000 U/L

	Suggested Calibration Level
	60, 440, 830 U/L

	Frequency
	· Every new reagent cartridge lot. 

· Every 3 months for any one lot

· When major maintenance is performed on the analyzer.

· When control data indicates a significant shift in assay.

	Calibration Scheme
	Three levels in triplicate

	Assigned Coefficients
	C0  –6.000

C1     5.540


5.3 Calibration Procedure

	1. From Operating Menu


press F5:Process Control


press F1: Calibration


Enter Password


press F2: SETUP and RUN

	2. Select the test method to be calibrated - if lot number is incorrect  

      Press F1: Other Lot

	3. Enter all information on screen

	4. Press F8: QC yes/no to change to yes

	5. Press F4: Assign cups

      If additional methods need to be calibrated, select the method.

	6. Press F7: Load/run

	7. Load cups into assigned position

	8. Press F4: RUN


5.4
Tolerance Limits

	IF
	THEN…

	If results fall within assay specifications, and QC values are within acceptable limits
	Proceed with analysis

	If result falls outside assay specifications, or QC values are out of acceptable limits.
	Troubleshoot the assay and/or instrument and repeat calibration


6. QUALITY CONTROL

6.1
Controls Used 
	Controls
	Supplier

	Unassayed Bio-Rad

Serum Chemistry Controls Level 1, 2 
	Bio-Rad Laboratories Cat # 690 X



            6.2 
Control Preparations and Storage

NOTE:    Date and initial all controls upon opening.  Each container should be labeled with  (1) substance name,  (2) lot number,  (3) date of preparation,  (4) expiration date, (5) initials of tech, and (6) any special storage instructions; check for visible signs of degradation.

	Criteria
	Special Notations

	Preparation
	· Refer to the control insert sheet for preparation, storage, and handling instructions.

· Allow the control to thaw completely at room temperature (2-8(C).  Do not use a warming device.   

· Swirl gently as necessary to ensure homogeneity before use. DO NOT mix by inversion

	Storage/Stability
	Open controls are stable for 10 days at 2-8(C. Unopened controls are stable until the expiration date at -20 to -70oC.


            6.3        Frequency
All levels of QC must be tested once every 24 hours. All QC run on a shift must be attached to the Run Summary sheet with all appropriate documentation. See QC procedure in the RxL Max Procedure Manual for QC schedule. 

6.4
Tolerance Limits
	Step
	Action

	1
	Acceptable ranges for QC are posted near each instrument and are programmed into the instrument Quality Control software system.

	2
	Rejection criteria: 

For all Rejection criteria see SOP PHQ.020. Runs where QC rules are violated will be rejected. It is the technologists’ responsibility to evaluate the Westgard Rules 

	3
	Corrective Action:

· All rejected runs must be effectively addressed through corrective action. Patient samples in failed analytical runs must be reanalyzed and documented.

· Corrective action documentation must include the following rule, the root cause of the problem, steps taken to correct the problem, how patient samples were handled, the resolution, and the date and initials of the person recording the information.

· All failures must be investigated further, prior to reporting of any patient results.  Courses of action might include:
a. rerun the control

b. reconstitute a new control and rerun

c. change reagents

d. recalibrate instrument

	4
	All QC run on each shift must be attached to the run summary sheet. Shift      Lead tech will review and document all corrected reports on corrective report log
	 

	5
	Review of QC

· Weekly and Monthly QC must be reviewed by the supervisor or designee on a weekly and monthly basis. If the SD’s or CV’s are greater than established ranges, investigate the cause for the imprecision and document implementation of corrective actions.

· Monthly QC must be presented to Medical Director or designee for review and signature.

· Monthly QC SD’s and CV’s are sent to Bio-Rad for peer group review.


6.5
Review Patient Data
Technologists must review patient results print out for error messages, unusual patterns, trends or distributions before releasing them. For error messages refer to your Dimension® system manual.

6.6
Documentation

Refer to Quest Diagnostics records management program for record retention requirements.

             6.7     Quality Assurance Program
· Refer to corporate and local polices and procedures for other quality assurance activities applicable to this procedure.
· Each new lot number of reagent must be tested with external control materials and/or previously analyzed samples.  Performance of the new lot must be equivalent to the previous lot and must be document on the Parallel check Book.
· All persons performing this assay must complete training and reviewed annually for competency, the result are documented on file.
· This procedure must be incorporated into the departmental competency assessment program.
· The laboratory participates in CAP proficiency testing. 

7. EQUIPMENT and SUPPLIES        

7.1    Assay Platform            

        

Dimension® RxL Max

7.2 Equipment

· Refrigerator 

· Freezer .

7.3
Supplies
· Calibrated Pipettes

· Plastic serum tubes and serum cups

· Dimension Enzyme Diluent, Dade Behring Cat# 790035901 10 X10 mL
8. PROCEDURE

NOTE:   For all procedures involving specimens, buttoned lab coats, gloves, and face protections are required minimum personal protective equipment.  Report all accidents to your supervisor.

The package insert for a new lot of kits must be reviewed for any changes before the kit is used. 

8.1 
Test Steps

	  Step
	Action

	1
	For loading samples refer to loading samples section of the RxL Max Procedure Manual.

	2
	Sampling, reagent delivery, mixing, and processing and printing of results are automatically performed by the Dimension® system.  For details of this processing, refer to your Dimension® system manual.


9. CALCULATION
This instrument automatically calculates and prints the concentration of ALKP in U/L.
10. REPORTING RESULTS AND REPEAT PROCEDURE

10.1
Interpretation



None required.
10.2     Rounding

No rounding is necessary.  Instrument reports results to one decimal point.

10.3    Unit of Measurement

ALP: U/L

10.4    Clinically Reportable Range (CRR)

	Alkaline Phosphatase
  11-20,000 U/L


10.5   Repeat criteria and resulting

	IF the result is …
	THEN…

	            (1000
	On Board Automated Dilution
Repeat the test on the instrument using the dilution protocol established for that instrument. *No multiplication is necessary.  

	          > 2300
	Manual Dilution 
Should be repeated after diluting the sample

with Enzyme diluent. Enter dilution factor and reassay. 

Resulting read-out is corrected for dilution.


*NOTE:
Repeat testing results must agree within 5% unless the original value exceeds linearity. If the specimen is QNS for repeat testing report the original value.
11. EXPECTED VALUES

11.1     Reference Range

	Test 
	                                   Range

	Alkaline Phosphatase 
	                                  50 – 136 U/L


11.2     Priority 1, 2 & 3 Limits

Refer to the Critical Value Policy and Procedure.
.

12. CLINICAL SIGNIFICANCE

Alkaline Phosphatase levels are of interest in the diagnosis of both physiological and pathological conditions such as; hepatobiliary disorders and bone disease associated with increased osteoblastic activity.  Liver Alkaline Phosphatase activity increases in the blood early in liver disease, before most liver tests show abnormalities.  Moderate elevations of Alkaline Phosphatase may be seen in several conditions that do not involve the liver or bone.  Among these are Hodgkin’s disease, congestive heart failure, ulcerative colitis, regional enteritis, and intra-abdominal bacterial infections.  Elevations are also observed during the third trimester of pregnancy.

13. PROCEDURE NOTES

FDA Status: Approved

Validated Test Modifications: None

14. LIMITATIONS OF METHOD

14.1 Analytical Measurement Range (AMR)

	 Assay Range:
11-1000 U/L


14.2 Precision
	                                                                                   Standard Deviation (% CV)                                                                                                   

	Material
	Mean U/L
	Within-run
	Between-day

	Moni-Trol®

	 Level 1
	79
	1.1 (1.4)
	2.5 (3.1)

	 Level 2
	           379
	                     2.4 (0.6)
	7.1 (1.9)


Moni-Trol® is a registered trademark of Dade International Inc., Deerfield, IL 60015.

  14.3 Correlation
	                                                Regression Statistics

	Comparative method
	Slope
	Intercept
	Correlation Coefficient
	  n

	ALK P method on the aca® discrete clinical analyzer
	1.01
	2.2
	0.997
	  74



14.4 Interfering Substances

The following substances have no measurable effect on the ALP method at the concentrations indicated: 


Acetaminophen
200µg/mL
[1.3 mmol/L]d

Ampicillin
20µg/mL

[57 µmol/L]


Bilirubin
20mg/dL

[342 µmol/L]


Diazepam
20µg/dL 

[70 µmol/L]


Digoxin
20ng/mL 
[25.6 nmol/L]


Ethanol
800mg/dL
[174 mmol/L]


Gentamicin
16µg/mL
[
29.4 µmol/L]


Hemoglobin
500mg/dL 
[0.31 mmol/L] (monomer)


Lithium heparin
280U/mL
[280000 U/L]e

Lipemia
600mg/dL
[6.86 mmol/L] triglyceride

Nortriptyline
1000ng/mL
[3797 nmol/L]


Phenobarbital
80µg/mL

[344 µmol/L]


Phenytoin
30µg/mL

[119 µmol/L]


Potassium Oxalate 
500mg/dL
[5 g/L]


Salicylate
100mg/dL
[7.24 mmol/L]


Sodium Fluoride
400mg/dL
[4 g/L]e


Theophylline
100µg/mL
[555 µmol/L]

•
EDTA when present at 200 mg/dL [2 g/L]e depresses the ALP results by 80 U/L at 80 U/L of Alkaline Phosphatase activity.

•
Corvac® and SST® collection tubes do not affect the ALP method.

•
Sodium citrate of 30 mg/dL [116 mmol/L] increases the ALP activity by 25 U/L at a concentration of 55 U/L.

•
Each laboratory should determine the acceptability of its own blood collection tubes and serum separation products. Variations in these products may exist between manufacturers and, at times, from lot to lot.

•   Système International d’Unités (S. I. Units) are in brackets.

•   Concentration normally found in blood collection tubes.

14.5
Clinical Sensitivity/Specificity/Predictive Values

                            Refer to “Interfering Substance” in section 14.4

15. SAFETY

You, the employee, have direct responsibility to avoid injury and illness at work.  Nearly all harmful exposures to infectious substances and chemicals, and other injuries, can be avoided with effective training and consistent safe work practices.

Become familiar with the Environmental, Health and Safety (EHS) Manual to the learn requirements on working safely and protecting the environment from harm.  Although lab work typically focuses on the hazards of working with specimens and chemicals, we must also control other important hazards.

· Slips, trips, and falls cause many serious injuries.  Please ensure that spills are cleaned quickly (to avoid slippery floors) and that you can see and avoid obstacles in your path.

· Ergonomic injuries result from performing tasks with too much repetition, force, or awkward position.  Ergonomic injuries include strains and back injuries.  Learn about ergonomic hazards and how to prevent this type of injury.

· Scratches, lacerations, and needlesticks can result in serious health consequences.  Attempt to find ways to eliminate your risk when working with sharp materials.

· Warnings of other specific hazards are noted in this procedure.  Please comply with the requirements to reduce your risk of injury."

Report all accidents and injuries to your supervisor or the Environmental, Health and Safety Coordinator.
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