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Laboratory #5
Fibrinogen
Skills= 12 Points

Objectives:

The student should be able to:

1.  SEQ CHAPTER \h \r 1Perform a fibrinogen on two (2) controls and one (1) patient within ± 2 SD of known values.
2. Properly report results with 95% accuracy.
3. Properly graph quality control results with 100 % accuracy.
4. State the reference range for fibrinogen.
5. Interpret the results of fibrinogen testing.
6. Explain the clinical significance of the Fibrinogen test.
Materials:
1.         SEQ CHAPTER \h \r 112 x 75 test tubes and rack
2.
Pipettes and tips:  100 μL and 200μL Oxford and a 1.0 mL serological in 


increments of 0.1 mL

3.
Pipette tips

4.
Kimwipes or gauze

5.
Timer

6.
Calcium thrombin reagent

7.
Owren's Veronal Buffer

8.
Clotting Time (sec.) vs. Fibrinogen (mg/dL) data table

9.
Controls: Level I(normal) and Level 3(abnormal)
10.
Patient citrated plasma specimen
11.      Instrument (KC-1Delta or Cascade M-4)
References:
1.  SEQ CHAPTER \h \r 1Powers, Lawrence W., Diagnostic Hematology, pp. 485, 490.

2. Brown, B. A., Hematology:  Principles and Procedures, 5th edition, p. 219.

3. Turgeon, Mary Louise, Clinical Hematology Theory and Procedures, First edition, pp. 404-406
4. KC 1 Delta package insert, Sigma Diagnostics.
5. Helena Laboratories Cascade M-4 Operator’s Manual
Clauss Principle for Fibrinogen Quantification:
The basic principle of the Clauss Fibrinogen test is high levels of thrombin are added to diluted plasma and the time it takes for that thrombin to convert fibrinogen to fibrin correlates to the concentration of fibrinogen when compared to a standard curve. 
 SEQ CHAPTER \h \r 1Fibrinogen (I) ADVANCE \u 5  thrombin( IIa)  ADVANCE \d 5

ADVANCE \l 3>ADVANCE \d 0     Fibrin clot (Ia)
The plasma is diluted (usually 1:10 but this may vary if the fibrinogen concentration is very low or very high) to minimize the effect of “inhibitory substances” within the plasma (heparin, elevated levels of FDPs.) The use of a high concentration of thrombin ensures that the clotting times are independent of thrombin concentration over a wide range of fibrinogen levels. 

A calibration curve is constructed using reference plasma (calibrator) of known fibrinogen concentration by preparing a series of dilutions (1:5 –1:40) in buffer to give a range of fibrinogen concentrations.  The clotting time of each of these dilutions is established (using duplicate samples) and the results are plotted on graph paper concentrations in mg/dL on the x-axis, versus the clotting time in seconds on the y-axis. There should be a linear correlation between clotting times in the region of 10-40 seconds.

The test specimen (platelet-poor plasma) is also diluted 1:10 in buffer. Thrombin reagent is added.  The time taken for the clot to form is compared to a calibration curve and the fibrinogen concentration in mg/dL is deduced. The clotting times are inversely proportional to the concentration of fibrinogen in each sample, e.g., a short clot time corresponds to a high concentration of fibrinogen.
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Fibrinogen Reference range: 200-400 mg/dL

Clinical Significance:
 SEQ CHAPTER \h \r 1There are several causes for a deficiency of fibrinogen.  Severe hemorrhaging may result in any case.  Afibrinogenemia (a lack of fibrinogen) or a dysfibrinogenemia (abnormal fibrinogen) may be congenital.  Acquired deficiencies may be due to liver disease, disseminated intravascular coagulation (DIC), or during a therapeutic plasma pheresis procedure.  Elevated fibrinogen levels may be found in pregnancy, following surgery, or in patients in a hypercoagulable state such as with thrombosis.  
NOTES: 

· The linearity range for this lab will be the range between Fibrinogen level associated with 1:5 dilution and the fibrinogen level of the 1:40 dilution
·  SEQ CHAPTER \h \r 1For fibrinogen values out of the linearity range a 1:10 dilution of the plasma will not work and a different dilution must be used.

· For extremely high fibrinogen levels, a 1:20 dilution of the plasma is used for the procedure.  However, due to the change in dilution, the result read off of the fibrinogen data table must be multiplied by a factor of 2 (since our 1:20 dilution is 2 times the 1:10 dilution).

· For extremely low fibrinogen levels (<46 mg/dL) a 1:5 dilution of the plasma is used for the procedure.  The result read off of the data table must then be divided by a factor of 2
· The Fibrinogen test is performed at 37˚C, but the Thrombin is maintained at room temperature.

· Duplicate clotting time results must be within ± 0.5 seconds of each other or the test should be repeated in duplicate again.
Quality Control:
· Quality control materials (normal/Level 1 and abnormal/Level 3) with established control limits should be run. NCCLS recommends controls are tested at the beginning of each testing day, followed by testing during each subsequent shift or with each batch of assays.  
· Additionally, quality controls should be performed with any part or reagent change as well as noticeable shifts or trends in the QC data.  
· Adherence to good laboratory practice and careful following of the recommended procedures will result in clinically accurate and reproducible results. 
· Once reagents and controls are reconstituted, put a time, today’s date, expiration date and technologist initial on the bottle.
Cascade M-4 Standard Curve Procedure:

1. Allow all reagents to equilibrate to room temperature.

2. Prepare 1:5, 1:10, 1:20, 1:30 and 1:40 dilutions of Fibrinogen Calibrator using Owren’s Veronal Buffer as follows:
	Reagent
	1:5
	1:10
	1:20
	1:30
	1:40

	Buffer in mL
	0.8 
	0.9 
	1.9 
	2.9 
	3.9 

	Calibrator in mL
	0.2
	0.1
	0.1
	0.1
	0.1


3. Run duplicate determinations on each dilution of the fibrinogen calibrator as follows:
a. From original screen: Press <Std>
b. Run Standard: Press <Enter>

c. Select test type:

Press <Fib> then <ENTER>

d. Delete old standard? No Yes

Select Yes by pressing the <→> key

Enter user ID [     ] (If prompted) 
using the number keys and press <ENTER>

e. Enter Lot Number using number keys and press <Enter>

f. Enter Reference Value from Fibrinogen Kit for undiluted calibrator by pressing <Del> and removing old value , using number keys, and press <ENTER>

Select dilution: 1:5

Press <ENTER>

**Repeat for each dilution and press <→> to select dilutions for 1:10, 1:20, 1:30, and 1:40**

g. Run specimens in duplicate for each calibrator dilution as outlined in the Cascade M-4 Test procedure steps 2i-2n found below.
h. Continue to run dilution? No   [Yes]

Press <Enter>
i. Plot the clotting times on the Fibrinogen Standard Curve found below.
Cascade M-4 Test Procedure:
1. Dilute patient plasma and controls 1:10 with Owren’s Veronal Buffer (1 part specimen and 9 parts buffer)

2. Test patient and control dilutions in duplicate in the following manner.

a. Turn on instrument and allow system to initialize.

b. Keep Thrombin Reagent at room temperature

c. The screen will read “Test Menu: Select: Run Tests →”  Press <ENTER>

d. The instrument is set to run each sample in duplicate.  The next screen will read “Duplicate all same patient ID?”  Select NO and press <ENTER>

e. Select channels to be run by pressing <1> for channels 1 and 2 or press <3> for channels 3 and 4 to be run in duplicate.  Then press <ENTER>

f. Enter Patient ID or control ID

g. Select FIB as test type

h. Put cuvette in optics chamber and close lid

i. Pipette 200 µL of diluted specimens into the cuvette and press lid (beep sounds)

j. Discard tip

k. Mix Thrombin reagent

l. When prompted, add 100 µL of Thrombin Reagent, press lid (beep sounds)

m. Discard tip
n. Remove cuvette(s) and press “Enter” for next test.
KC-1 Standard Curve Procedure:

1. Prepare dilutions as described in the Cascade M-4 standard curve procedure. Refer to chart.

2. Continue to the KC-1 procedure below, starting at step 4. Each dilution of the fibrinogen calibrator should be ran in duplicate.
3. Once all fibrinogen calibrators have been run, calculate the mean time for each reference dilution. Plot the calibration curve on graph paper. This curve is used to interpret the fibrinogen results for the controls and patient samples.
KC-1 Test Procedure:
1.   Allow thrombin to warm to room temperature, at least 15 minutes.

2.  Prepare controls and patient plasma by making a 1:10 dilution. Place 100 µL of control to 900 µL of Owren’s Buffer into a plastic tube. Mix gently. Store refrigerated until ready to use.

3. Place cuvettes in incubation wells.

4. Pipette 200 µl diluted sample into the bottom of each cuvette. Sample should be pipette into the bottom of the cuvette opposite the ball without touching either side or the bottom of the cuvette.
5. Discard tip.

6. Select FIB as the measuring mode (touch button <2>,then  <4>)

7. The incubation time starts to count down. The incubation time is set for 60-180 seconds. 

a. If the incubation needs to be changed, the technologist can adjust the incubation time within 4 seconds after countdown begins. (Set to new incubation time using (<3>+<2>). To re-start incubation time use (<2>).

8. Closely spaced warning beeps will begin when there is 20 seconds incubation time remaining and will continue at 5-second intervals until the incubation time is complete. Just prior to the end of the incubation, aspirate 100 µL of thrombin reagent into pipette tip.  When incubation ends and START is displayed, press <3>.  With the P/M in the display, dispense 100 µl thrombin reagent into the cuvette, towards the right of the ball. Simultaneously press <4>.

a. If a “TIMEOUT” appears in the display, timer should be reset. To reset the timer, press and hold button <4>. Press button <2>.

9. The timer stops automatically when clotting begins and the ball is pulled from the steady position.  Record results, including measurement units of seconds.

10. Remove cuvette from the test well and discard into a biohazard container.  Position the next sample containing cuvette in the test well.

11. Press button <2> to proceed to the next sample. Repeat steps 5-11. The averaged result is then used to read the actual fibrinogen concentration in mg/dL off the fibrinogen data table.  It is this value that is reported out as the final result.
FIBRINOGEN STANDARD   CURVE[image: image2.emf]




Student Name:_______________

Lab # 5: Fibrinogen

12 pts.
Standard Curve Results
	Dilution
	Run 1
	Run 2
	Average
	Fibrinogen 

Concentration

	1:5
	
	
	
	

	1:10
	
	
	
	

	1:20
	
	
	
	

	1:30
	
	
	
	

	1:40
	
	
	
	


Student Name:__________________
Control and Patient Results
**Chart Quality Control results on graph

** Include measurement units
	Fibrinogen
	Name-ID#
	Run 1
	Run 2
	Run 3
	Clotting Time (Avg)
	Fibrinogen Concentration
	Within Reference Range?

	Normal control
	
	
	
	
	
	
	

	Abnormal control
	
	
	
	
	
	
	

	Patient
	
	
	
	
	
	
	


Name___________________

   Date____________________

Lab #5: Fibrinogen

Study Questions

Points= 14
1.   SEQ CHAPTER \h \r 1

 SEQ CHAPTER \h \r 1What dilution of plasma is usually used for fibrinogens?(1pt)
a. How is this dilution prepared? (1pt)

b.  What diluent is used? (1pt)

c.  What should be done if the patient's fibrinogen level is above linearity for the standard curve you are using? (1pt)

d.  What should be done if the patient's fibrinogen level is below linearity for the standard curve you are using? (1pt)

e.  Is the control diluted? (1pt)

2.   SEQ CHAPTER \h \r 1If the fibrinogen procedure you perform results in a large number of seconds   for the clot to form, what do you expect the actual fibrinogen concentration in mg/dL to be, high or low? (1 pt)
3. What reagent is added to the diluted plasma in the fibrinogen procedure? (1 pt)
4. What is the reference range for fibrinogen? (1 pt)

5. List at least three (3) causes of a decreased fibrinogen. (1.5 pts)
6.  SEQ CHAPTER \h \r 1List at least three (3) causes for an increased fibrinogen.(1.5 pts)

7.   At what temperature are fibrinogens performed?(0.5 pts)

8. How closely should duplicate results agree in order to be acceptable?(0.5 pts)

9.  SEQ CHAPTER \h \r 1Using the fibrinogen data table created during your lab procedure, what is the final fibrinogen concentration of a patient with the following results(1 pt)



Clotting times:
10.3 sec






11.7 sec






10.1 sec
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