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1. TEST INFORMATION

	Assay
	Method/Instrument
	Order Code

	Mixing Studies
	STA Compact
	COCS


	Synonyms/Abbreviations

	COCS

	

	Department

	Providence Hospital Coagulation


2. ANALYTICAL PRINCIPLE

There are two types of mixing studies: the immediate mix and the incubated mix. In the immediate mix, the aPTT is performed immediately after mixing the patient plasma and normal plasma, without further incubation. Specimens with fast-reacting factor inhibitors will not correct the immediate mix. 

In contrast, specimens with slow-reacting, or time-dependent, factor inhibitors may correct the immediate mix, giving the false impression of a factor deficiency. The majority of factor VIII inhibitors and eight percent of lupus anticoagulants are sufficiently time dependent that they correct the immediate mix. Therefore, it is essential that an incubated mix be performed to diagnose these conditions. In the incubated mix, the aPTT is performed after incubating the mixture of patient plasma and normal plasma for one hour at 37°.

The incubated mixing study is necessary for diagnosing coagulation factor inhibitor.

3. SPECIMEN REQUIREMENTS

3.1
Patient Preparation
	Component
	Special Notations

	Fasting/Special Diets
	None

	Specimen Collection and/or Timing
	Please see APTT SOP.

	Special Collection Procedures
	Please see APTT SOP.

	Other
	NA


3.2
Specimen Type & Handling
	Criteria
	

	Type
-Preferred
	Whole Blood (LB)

	
-Other Acceptable
	Plasma (LB)

	Collection Container
	Light blue top tube (3.2% sodium citrate)

	Volume
- Optimum
	4.5 mL whole blood

2.5 mL plasma

	
- Minimum
	3.0 mL whole blood

1.0 mL plasma

	Transport Container
	Light blue vacutainer or a clean plastic (frozen screw-capped vial for plasma only). See Timing Considerations below.

	Stability & Storage Requirements
	Room Temperature:
	Plasma: 8 hours

Whole Blood: 4 hours

	
	Refrigerated:
	Plasma: 12 hours at 4°C

Whole Blood: 8 hours

	
	Frozen:
	Plasma: Up to 24 hours at -20°C

Whole Blood: Unacceptable

	Timing Considerations
	After collection, whole blood for coagulation studies should be transported to the laboratory within 20 minutes.  If there is a delay in transport, the specimen should be maintained at room temperature and transported as quickly as possible.  Centrifuge with one hour of collection.

	Unacceptable Specimens  & Actions to Take
	Please see APTT SOP.

	Compromising Physical Characteristics
	Please see APTT SOP.

	Other Considerations
	Please see APTT SOP.


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
	Supplier & Catalog Number
	Quantity

	STA PTT A 5
	Diagnostica Stago - 00595
	12 X 5mL

	NERL reagent grade H2O
	NERL Diagnostics - 3650
	 6 X 480 mL

	STA Desorb U
	Diagnostica Stago - 00995
	12 per box

	STA CaCl2 0.025M
	Diagnostica Stago - 00367
	24 X 15 mL

	Cryocheck Pooled Normal Plasma
	Precision Biologic - CCN-40
	81 x 4.0 mL


4.2
Reagent Preparation and Storage

NOTES:  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 
	STA PTT A 5

	Container
	Manufacturer Supplied Vial

	Storage
	2-8 degrees C

	Stability
	Stable until expiration date on the vial

Once reconstituted, remains stable for 24 hours on STA

	Preparation
	Reconstitute the vial with 5 mL of distilled water. Allow the reconstituted reagent to stand at room temperature for 30 minutes.  Swirl the reconstituted reagent gently to obtain a homogenous suspension, and place white perforated cap on the vial.  


	Reagent
	STA CaCl2 0.025M

	Container
	Manufacturer supplied bottle

	Storage
	2-25 degrees C

	Stability
	Unopened: Stable until expiration date on the vial

After opening, stable for 24 hours at 37 degrees C; and 72 hours on the STA compact.

	Preparation 
	No reconstitution required. Allow the reagent to stand at room temperature for 30 minutes.  Do not install either a STA-reducer or a perforated cap on the solution bottle. 


	Reagent
	STA Desorb U

	Container
	Manufacturer supplied vial

	Storage
	2-8 degrees C

	Stability
	Stable until expiration date indicated on the box label

	Preparation 
	Ready for use


	Reagent
	NERL reagent grade H2O

	Container
	Manufacturer supplied bottle

	Storage
	Room temperature

	Stability
	Stable for 30 days after opening

	Preparation 
	Ready for use


	Reagent
	Cryocheck Pooled Normal Plasma

	Container
	Manufacturer supplied bottle

	Storage
	-20 to -70 deg C

	Stability
	Stable for 30 days after opening

	Preparation 
	Ready for use


5. CALIBRATORS/STANDARDS 

   Please see APTT SOP.

6. QUALITY CONTROL

6.1
Controls Used 
	Controls
	Supplier and Catalog Number

	STA Coag Control N + ABN
	Diagnostica Stago- 00676 (N + ABN kit)


6.2
Control Preparation 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.

	Control
	 STA Coag Control N + ABN

	Preparation
	Reconstitute each vial with exactly 1.0 mL NERL reagent grade water. Allow the reconstituted to stand at room temperature for 30 minutes.  Swirl gently

	Storage/Stability
	The reagents in unopened vials are stable until the expiration date indicated on the box label, when stored at 2-8 degrees C.  Once reconstituted, the controls are stable for 8 hours on the instrument.


6.3 Frequency

Please See APTT SOP.

6.4 Tolerance Limits

6.4.1 The established QC ranges are lot specific, and are in the STA QC file. 
6.4.2 The STA Compact monitors all control ranges automatically.  If any control exceeds + 2 SD, the instrument will audibly and visually alarm the operators. The 1-2s rule will be used for “rejection”.  If one QC result in the run exceeds 2 SD, run will be considered unacceptable.  In this case, the technologist must rerun the QC before running any patient sample  
6.4.3 Rejected runs must be effectively addressed by corrective action.  Steps taken in response to QC failures must be documented.  Patient samples in failed analytical runs must be reanalyzed.  
6.4.3.1 Troubleshooting QC.  If QC fails, take the following steps: 
· Ensure that you are using the correct control lot number and the correct reagent lot number. 
· Rerun the control using freshly prepared control material. 
· If these steps fail to resolve the problem, attempt to run the assay on another analyzer.
· If QC is still unacceptable, immediately contact your supervisor.
6.4.4 Corrective action documentation must include the following: QC rule(s) violated, the root cause of the problem, steps taken to correct the problem, how patient samples were handled, potential patient impact and the date and initials of the person recording the information.  
6.5
Review Patient Data
Review patient results for unusual patterns, trends or distributions in patient results, such as an unusually high percentage of abnormal results.
6.5 Documentation 

6.5.1 Control results are automatically filed in the STA Compact QC file. All results for a 24 hour period are reduced to a mean value, which is used in statistical analysis, and plotted on Levy-Jennings charts.

6.5.2 To print all QC data points, perform the following procedure prior to midnight. From the main menu under CALIB/CONTROl select QUALITY CONTROL.  Cursor to the APTT test and press enter to view the Levy-Jennings chart. Press F1 to view the results in tabular form.  Press F6 then enter to print the individual values under current controls.  Press ESC to exit back to the graph.  Press F2 or F3 to view other levels and continue with F1 to view the result list. 

6.5.3 Refer to Record Retention SOP for record retention requirements, found in the Administrative Manual.
6.6 Review of QC

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

6.6.2 Monthly QC must be presented to Medical Director for review and signature.

6.7
Quality Assurance Program

6.7.1 Refer to corporate and local polices and procedures for other quality assurance activities applicable to this procedure.
6.7.2 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 in the parallel check book.
6.7.3 All persons performing this assay must complete training and reviewed annually for competency, the result are documented on file.
6.7.4 This procedure must be incorporated into the departmental competency assessment program.
6.7.5 The laboratory participates in CAP proficiency testing.

7. EQUIPMENT and SUPPLIES

7.1
Assay Platform
STA Compact

7.2
Equipment
Centrifuge capable of producing platelet poor plasma
Water bath

7.3
Supplies
Calibrated Pipettes

Pipette Tips

Cuvette Rolls

8. PROCEDURE

NOTE:   For all procedures involving specimens, buttoned lab coats, gloves, and face protection 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
	Instrument Set-up Protocol

	1.
	Perform Daily Maintenance:

Please See APTT SOP 

	2. 
	For more details on Instrument set-up consult the operator’s manual


	8.2
	Specimen / Reagent Preparation

	1.
	Please See APTT SOP

	2.
	For more details on specimen/reagent preparation, consult the operator’s manual


	8.3
	Test Run

	1.
	 Please See APTT SOP

	2.
	All patient results are displayed on the TEST PANEL screen and automatically print out and transmit to the LIS if selected.


	8.4
	Special Handling

	1.
	Please See APTT SOP.


	8.5
	Mixing Studies

	1.
	Mixing Studies is done by; Mixing equal volumes of patient plasma and Cryocheck Pooled Normal Plasma then repeat the aPTT on the mixture. Do the dilution as follow 

1:1 dilution = mix 500 uL (0.5ml) patient plasma  with 500 uL (0.5 ml) of  Cryocheck Pooled Normal Plasma.
Make sure the mixture is well mixed before testing.

	2.
	In a small tube, pipette equal volumes of STA- Coag ABN control and Cryocheck Pooled Normal Plasma.

	3.
	In another small tube, pipette equal volumes of patient plasma and Cryocheck Pooled Normal Plasma and Incubate at 37º for 1 hour.

	4. 
	Mix the tubes carefully, and transfer the incubated sample to labeled aspiration cups.  

	5.
	Load the control and patient samples into the sample drawer using the procedure defined in section 8.2 above. 

Note: PT incubated study is never performed.


9. CALCULATIONS

 None.

10. REPORTING RESULTS AND REPEAT CRITERIA

10.1 Interpretation of Data 

Mixing Studies:  If the addition of Cryocheck Pooled Normal Plasma causes a correction of an elevated APTT toward the normal range, a factor deficiency is indicated. Specific factor assays may be indicated.  No correction may indicate the presence of an inhibitor.

Correction is defined as a 1:1 mixture result within the reference range. (Less than or equal to 11.5 sec)      

10.2
Rounding 

N/A

10.3
Units of Measure


Please see APTT SOP.

10.4
Clinically Reportable Range (CRR)

 N/A

10.5 Repeat Criteria and Resulting

	IF the APTT result is …
	THEN…

	APTT is Normal
	STOP

	APTT is Abnormal 
	Order Mixing study




Reporting Mixing Studies: 


Enter results on the Labweb (TACTI) screen by using the code MIXR Enter results in screen as follows:



Mixing Study Results



Baseline Coagulation Studies

PT   (enter patients results) secs.








APTT (enter patients results) secs.



Mixing Studies:



Mixed 1:1 Dil with normal plasma
APTT (enter patients results) secs.



Mixed 1:1 Dil with normal plasma


Incubated at 37oC for 1 Hour  
APTT (enter patients results) secs.

11. EXPECTED VALUES

11.1
Reference Ranges

N/A

11.2
Priority 1, 2 & 3 Results

Refer to the Critical Value Policy and Procedure

12. CLINICAL SIGNIFICANCE 

The mixing study is a common coagulation test used to distinguish between a coagulation factor deficiency, such as factor VIII deficiency, and a factor inhibitor such as.  

Congenital Deficiencies:

· If the PT is normal, the following factors may be deficient:  VIII, IX, XI, and XII.

· If all of these factors are normal, a consider deficiency in prekalikrein (Fletcher factor) or HMW Kininogen (Fitzgerald factor).

Acquired Deficiencies and Abnormal Conditions

· Liver disease

· DIC

· Circulating anticoagulants, such as Lupus Anticoagulant

Therapeutic Monitoring:

· During heparin or oral anticoagulant therapy

· Treatment with thrombin inhibitors

· Note:  Platelet counts should be followed to ensure rapid diagnosis that if heparin-induced thrombocytopenia develops. 

13. PROCEDURE NOTES

FDA Status: Approved

Validated Test Modifications: None

14. LIMITATIONS OF METHOD

14.1
Analytical Measurement Range (AMR)

N/A
14.2
Precision

	

	Intra-Assay Reproducibility
	Inter-Assay Reproducibility

	
	Sample 1
	Sample 2
	Sample 3
	Sample 4

	N
	21
	21
	10
	10

	Mean
	30.8
	52.7
	31.6
	54.7

	SD
	0.20
	0.53
	0.44
	1.46

	CV
	0.7
	1.0
	1.4
	2.7


14.3
Interfering Substances

Please see APTT SOP

14.4
Clinical Sensitivity/Specificity/Predictive Values


Please see APTT SOP. 

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.
16. RELATED DOCUMENTS

Providence Hospital Laboratory Panic Value Standard Operating Procedure

STA Compact Operator’s Manual

Current Package Insert
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