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	SUBJECT:
	BLOOD TO CITRATE VOLUME  


Principle
Dilution errors cause variable results.  The proportion of blood to anticoagulant must be exact.  Patients with a high hematocrit will have prolonged coagulation times because of the higher concentration of citrate in the plasma.  For plasma-based coagulation testing the proportion of blood to the liquid sodium citrate anticoagulant is 9:1. Inadequate filling of the collection device will decrease this ratio.  In samples with an elevated hematocrit, the blood to anticoagulant ratio drops below 9:1 causing excess citrate for the volume of plasma present in the tube.  This leads to excess binding of the calcium present, tending to increase the clotting time.  For patients with hematocrits greater than 55%, the citrate concentration in the collection tube must be adjusted by removing a portion of the volume of sodium citrate.

Clinical Significance
Dilution errors may cause an increase in patient results, which will then impact patient care.  The final citrate concentration in the blood should be adjusted in patients with hematocrit values above 55%.
Policy Scope:

The scope of this policy applies to all Laboratory staff that prepares or performs testing on Laboratory specimens at UnityPoint Methodist.

Specimen
Whole blood collected using a sodium citrate blue top tube.  The sodium citrate volume is adjusted based on the patient hematocrit.
Reagents/Equipment
3.2% Sodium Citrate blue top tube
Tuberculin syringe
Quality Control 
Not applicable.
Procedure
1.
Determine the patient's hematocrit using an EDTA sample or from the sodium citrate tube.  If no EDTA specimen has been sent to the Lab, run the well mixed sodium citrate tube on the XN analyzer and multiply the hematocrit result by 1.1 to determine the hematocrit. 
2.
For patients with hematocrits between 55% and 65%, it is acceptable to remove 0.1 ml of the citrate anticoagulant from the tube and a calculation is not necessary.  For hematocrits below 20%, there is no current data available to support a recommendation for adjusting the citrate concentration.
3.
For patients with hematocrits above 65%, the citrate concentration in the collection tube must be adjusted by removing a portion of the volume of the citrate solution.  To calculate the amount of citrate required to be in the collection tube, use the following formula:

C= (1.85 x 10-3) (100-patient HCT) (V Blood)

Abbreviations: 


C = Volume of citrate remaining in the tube

  


V = Volume of blood to be added (V is 2.7 mL for our blue top tubes)


HCT = Hematocrit of the patient

       Example: 

We use a 3 mL tube with a 2.7 mLdraw volume

HCT = 69%


C = (1.85 x 10-3) (100-69) (2.7 mL)


C = 0.15 mL citrate would remain in the tube.  


0.3 – 0.15 = 0.15 mL citrate should be removed from the tube.
	Sample Correction Chart for 3 mL 2.7 mL fill tubes

	HCT
	mL Citrate Volume Needed
	mL Citrate Volume to Remove

	66
	0.17
	0.13

	67
	0.16
	0.14

	68
	0.16
	0.14

	69
	0.15
	0.15

	70
	0.15
	0.15

	71
	0.14
	0.16

	74
	0.13
	0.17

	77
	0.11
	0.19


5.
Alcohol the top of the blue top tube.  Using sterile technique, remove the appropriate amount of sodium citrate, based on the hematocrit, from the blue top tube with a tuberculin syringe.  Label the sodium citrate tube with the adjusted citrate volume.  Additional tubes may need to be adjusted based on the number of tests ordered. 

6.
Collect the blood specimen directly into the blue top vacutainer tube containing the appropriated 3.2% sodium citrate volume, filling to the fill line on the tube.  Immediately gently mix the blue top tube by three to six complete end over end inversions to assure thorough mixing of the specimen with the anticoagulant.  Specimens for plasma-based coagulation assays can be collected into vacutainer tube or syringe.  When using a syringe for collection, it is important that the blood is added to the tube containing the appropriate volume of anticoagulant within one minute of completion of the draw and the specimen immediately and properly mixed.  If a syringe is used, a small volume syringe (less than or equal to 20 ml) is recommended.  With larger syringes, there is an increased chance that clotting may occur during the collection process.  Specimens for routine coagulation assays must be obtained after first drawing a discard tube to avoid the effect of tissue thromboplastin.  The discard tube should be a nonadditive or coagulation tube.  Allow the correct amount of blood to flow slowly into the blue top tube with the appropriated 3.2% sodium citrate volume.  Fill to the fill line on the tube.  If a double- syringe technique is used, the second syringe should be used for the coagulation specimen.  Blood collection information can be found in Care Coordination Policy P12, Venipuncture Technique. https://uphealth.sharepoint.com/sites/intranet/policies/Peoria/P-12VenipunctureTechnique.doc
7.
Process specimen and perform testing, per protocol.
Reporting Results – Nonapplicable

Procedural Notes

1. When removing sodium citrate do not remove the cap of the blue top tube.

2. If multiple tests ordered, make sure to collect more than one tube.
References
1.
CLSI Guideline “Collection, Transport and Processing of Blood Specimens for Testing Plasma-Based Coagulation Assays and Molecular Hemostasis Assays; Approved Guideline – Fifth Edition, “H21-A5 Vol.28 No 5”.
       I:\Labadmin\CLSI\CLSI Library\H1-A5.pdf
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