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Laboratory #2
Protime /Prothrombin(PT)
Skills= 15 Points
Objectives:  

The student will be able to:

1.  SEQ CHAPTER \h \r 1Perform the manual prothrombin time on two (2) controls( one normal and one abnormal)  and one (1) patient within + 2SD of known values.
2. Accurately report results with 95% accuracy.
3. Properly graph quality control results with 100% accuracy.
4. State the reference range for prothrombin times.

5. Interpret accurately the results of routine PT testing.

6. Explain the clinical significance of the Prothrombin time.

7. Explain the mechanism of action of Coumadin drugs.

8. Recognize the optimal range for patients on therapeutic anticoagulants.

9. Evaluate patient PT results and suggest possible factor deficiencies.
Materials:

1.   SEQ CHAPTER \h \r 112 x 75 test tubes

2. Oxford pipettes 200 and 100 μl
3. Pipette tips
4. Water bath 37C or Heat block
5. Test tube rack

6. Kimwipes or gauze

7. Stop watch

8. Calcium chloride/tissue thromboplastin (PT reagent)

9. Controls, Level I and III (normal and abnormal)

9.
Patient citrated plasma specimens
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Principle:

 SEQ CHAPTER \h \r 1The PT measures functional activity of the extrinsic and common pathways.  The PT evaluates patients suspected of having an inherited or acquired deficiency in these pathways.  The procedure uses a tissue thromboplastin reagent with CaCl(Calcium Chloride) to provide a one step procedure for evaluating plasma clotting.

 SEQ CHAPTER \h \r 1This test was devised on the assumption that when an optimal amount of calcium and an excess of thromboplastin are added to decalcified plasma, the rate of coagulation depends on the concentration of prothrombin in the plasma.  The prothrombin time is therefore the time required for the plasma to clot after an excess of thromboplastin and an optimal concentration of calcium have been added.  Clot formation can be detected by optical or electromechanical methods, using manual, semiautomated or automated devices.

The normal values for the prothrombin time range from 10.0 to 13.0 seconds.  An elevated prothrombin time may indicate the presence of  vitamin K deficiency, DIC, liver disease, presence of FSP’s or a deficiency in one or more of the following factors:


 SEQ CHAPTER \h \r 1Factor I (Fibrinogen)

Factor II (Prothrombin)


Factor V (Proaccelerin, Labile Factor)

ADVANCE \l 5
Factor VII (Proconvertin, Stable Factor)


Factor X (Stuart-Prower Factor)


Factor XIII (Fibrin Stabilizing Factor)

In addition, inhibitors can cause prolonged PT’s.

 SEQ CHAPTER \h \r 1The prothrombin time is also used to follow the progress of patients treated with Dicumarol (a therapeutic coumarin anticoagulant drug used to inhibit clotting, especially for preventing post-operative thrombosis and pulmonary embolism)

Antithrombotic drugs are being used increasingly and they present some very real hazards to the patient.  If the degree of anticoagulation is insufficient, rethrombosis or embolism can occur.  If there is too much anticoagulation, fatal hemorrhage can take place.  The laboratory is responsible for advising the physician about the level of anticoagulation achieved.  In general, the PT or PTT results of patients on therapeutic anticoagulants should be 1½ to 2½ times normal.  Remember that many labs are also reporting PT results as an INR value for patients on anticoagulant therapy.   We will be using the INR in a later lab.  Two categories of antithrombotic drugs are the coumarins, which act as vitamin K antagonists, and heparin.  Coumarin drugs, such as Dicumarol, are monitored by use of the one-stage prothrombin time test. Coumadin drugs inhibit the recycling of vitamin K which is needed by the Prothrombin group for synthesis.
The reagents necessary for the prothrombin time test are primarily calcium chloride and tissue thromboplastin. Thromboplastin converts prothrombin to thrombin ans supplies a source of phospholipid and tissue factor.  Thromboplastin reagents are prepared from tissue factor suspended in phospholipid. These reagents must be prepared in specific concentrations and purchased commercially. Calcium chloride serves as a cofactor in the coagulation cascade.
A commercial control is tested with each batch of prothrombins.  Each prothrombin control must be prepared before use according to the manufacturers' directions.  Control values and limits will vary with the brand and control used.  Proper use of the control can detect deterioration of the thromboplastin, use of a calcium solution of the wrong concentration, or use of the wrong incubation temperature.  For the purposes of our lab: Level I will be the normal control, whereas Level 2 or 3 will be the abnormal control.
Procedure:
1.  SEQ CHAPTER \h \r 1Reconstitute tissue thromboplastin according to instructions.  Label the thromboplastin with the time, date and initials. The thromboplastin reagent is stabile for 7 days after reconstitution.   Allow to sit 10-15 minutes, then invert gently several times.  Mix well prior to pipetting any of this reagent at any step in this procedure.
2. Pipet  1-2 mls , using a plastic pipet,  of the tissue thromboplastin-calcium chloride reagent ( PT reagent) into  a  12 x 75 mm test tube and place in a 37 incubator. The level of the thromboplastin should not exceed the height of the heat block.

3.  Pipet 100 µL or .1 mL of normal control(Level  1) into each of 3 test tubes.

4. Allow at least one (1) minute for the control to reach 37C.

5. Pipet 200  µL or .2 mLof PT reagent into the tube containing the control.  Start the stop watch simultaneously.

6. Mix the tube and leave in the heat block for a minimum of 7-8 seconds.  Then remove, wipe the exterior, tilt back and forth gently until a visible clot is formed.  As the clot forms, the mixture will gelatinize and may turn cloudy.

7. Stop the stop watch immediately when the clot begins to form and record the time in seconds.  Carry out 1 significant figure passed the decimal point.  For example, if your result is 12.23 seconds, report  as 12.2 seconds.
8. Repeat the procedure for the second run of normal control.  Record the time.
9. If the results from run 1 and run 2 are within +  1 second from each other, average the two  results and report with appropriate units.  For manual PT, results should match within 1.0 second (if result is less than 20 seconds).  Results over 20 seconds should match within 2.0 seconds.

10.  If results are not within required limits,  a third run should be performed and average the two that match within acceptable limits.  Be sure and cross out any values you are not using for the final calculation.  Include measurement unit of seconds on report sheet.
11. Chart QC results on graphs posted in the lab.
12. Repeat steps 3-10 for the abnormal control( Level 3), as well as the patient sample.

Quality Control:
1.  SEQ CHAPTER \h \r 1Controls: Level 1 ( normal) and Level 3(abnormal)
2. Adherence to good laboratory practice and careful following of the recommended procedures will result in clinically accurate and reproducible results.
3. Once reagents and controls are reconstituted, put a time, date and initial on the bottle.
4. Controls should be ran once per shift or with each change of reagent.
5. Controls should be logged into either an LIS ( Laboratory Information system) or on graph paper to detect shifts and trends in quality control values.
6. Stability of controls once reconstituted is 8 hours.

Sources of Error/Troubleshooting:

 SEQ CHAPTER \h \r 1
1. Associated with specimen

a. Inappropropriate ratio of anticoagulant to blood

b. Failure to correct citrate volume if hematocrit > 55%
c. Clotted, hemolyzed or lipemic samples

d. Lack of PPP

e. Delay in testing or processing

f. Inappropriate storage

2.  Associated with storage

a. Incorrect preparation of reagents

b. Failure to properly store reagents

c. Use of reagents beyond reconstituted stability time or expiration date

d. Contaminated reagents

3.  Associated with procedure

a. Incorrect temperature

b. Incorrect incubation times

c. Incorrect volumes of sample, reagents or both

Prothrombin Time Results
Name_____________________

Date_______________________
Points= 12

**Chart Quality Control results on graph 


     ** Include measurement units  
	PT
	Name and ID#
	Run 1
	Run 2
	Run 3
	Final Result
	Within Reference Range?

	Normal control
	
	
	
	
	
	

	Abnormal control
	
	
	
	
	
	

	Patient
	
	
	
	
	
	


Name___________________
   Date____________________
Lab # 2: Protime

Study Questions

Points= 15
1. What coagulation factor deficiencies can be detected using the prothrombin time as a  
                                        screening test? (3 pts)

2. What is the reference range for Protimes? (1 pt)
3. What therapeutic anticoagulant is monitored using the PT?  Explain how it works. (2 pts)
4. If a patient is on therapeutic anticoagulant, how many times normal do we want the PT 
                                        to be? (1 pt).

5.  What reagent(s) are utilized in performing the PT? Explain the purpose of each reagent used.  (2 pts)
6. Does the PT more accurately monitor deficiencies in the intrinsic or the extrinsic pathway? What initiates this pathway? (1 pts)
7. Name the factor which, if deficient will cause a prolonged PT but will not affect the PTT. (1 pt).
8.   For a normal prothrombin time, all these factors are required in adequate concentrations  EXCEPT (circle one ) ( 1 pt)
a. Factor I

b. Factor II

c. Factor V

d. Factor VII

e. Factor VIII

9.  Name three  potential sources of error that can occur in the PT test. (3 points)
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