	UOG – REB
	SOP014
	Page 1 of 11


	HHNS Blood Sample Procurement by Venipuncture



	Short Title


	Venipuncture

	Effective Date


	August 3, 2011

	Approved by REB


	August 3, 2011

	Version Number


	Revised January 28, 2011
Revised January 26, 2023



Part I:  Abbreviations
2
Part II:  Introduction
2
Part III: Delegation of Tasks
3
Part IV:  Definitions
3
Part V: General Guidelines
3
Part VI:  Blood Sample Procurement by Venipuncture
4
Appendix I: Standard Order of Blood Draw
8
Appendix II:  References
9



	Part I:  Abbreviations


	List of Abbreviations

	CRF
	Case Report Form

	HHNS
	Department of Human Health & Nutritional Sciences

	PI
	Principal Investigator

	SOP
	Standard Operating Procedure


	Part II:  Introduction


Scope: This document describes the specific procedures that are to be followed by researchers in the Department of Human Health and Nutritional Sciences during execution of the following:

· Biological sample procurement by venipuncture
This document describes the standard procedures to be used for blood sample procurement by venipuncture executed on adults (i.e. participants greater than 18 years of age).  

Background:  This document intends to standardize the manner in which blood sample procurement by venipuncture is executed during the course of the clinical trial.  All HHNS researchers must utilize this SOP, or other relevant and appropriate standardized procedures, when executing blood sample procurement by venipuncture for the clinical trial. All HHNS researchers must be made aware of the relevant SOPs that are to be followed for each and every blood sample procurement by venipuncture during the clinical trial. Standardization is vital in maintaining continuity and consistency which is required to maintain the integrity of all information and data that is collected during the clinical trial.  

Applicability:  The procedures outlined in this document apply to all researchers in HHNS that are in any way involved in the execution of any specific clinical measurements for the clinical trial. For the purposes of this SOP, “clinical trial participants” includes those participants that take part in pre-screening, screening, and/or clinical trial activities.

All HHNS researchers must measure and assess clinical endpoints and parameters according to the schedule of assessments outlined in the finalized clinical trial protocol.  Any divergence from the schedule of assessments must be documented appropriately as protocol violations or deviations. This SOP is the primary source for procedures for the execution of blood sample procurement by venipuncture.  

Responsibility:   Ultimately, it is the non-transferable responsibility of the PI to ensure that the venipuncture procedures are in accordance with this SOP. The execution of these activities may be delegated to a suitably trained and qualified HHNS researcher, however ultimate responsibility for the ethical and scientific conduct of all clinical trials rests with the PI. All researchers are responsible for reporting any deviations to the PI or delegate.

	Part III: Delegation of Tasks


The PI may delegate the execution of blood sample procurement by venipuncture. Only the following HHNS researchers will be permitted to undertake this responsibility:

· HHNS Approved Staff Phlebotomists; and

· HHNS Approved Ph.D. Student Phlebotomists. 
At all times, medical and safety decisions related to the treatment or care of a participant remain the responsibility of the PI.

To be considered trained and qualified, all HHNS Phlebotomists must undergo HHNS-specific training. Documentation of this training should be completed and maintained by the Department and PI, if applicable. 
	Part IV:  Definitions


Schedule of Assessments:  The chart or calendar of scheduled assessments (e.g. blood samples, anthropometric measurements, etc.) for a clinical trial. This outlines when, according to the clinical trial timeline, each measurement/procedure is to be performed. Timepoints are usually expressed with an acceptable window or range of time during which the assessments can be executed without jeopardizing the integrity of the data that is collected. 

Venipuncture:  “The surgical puncture of a vein especially for the withdrawal of blood”1. 
	Part V: General Guidelines


Documentation:  The PI or delegate is responsible for ensuring that the results of the blood sample procurement by venipuncture are recorded onto the appropriate case report form (CRF) page for the appropriate clinical trial participant. All results must be accompanied with the following information:

· Participant identification (i.e. participant number)

· Date of the procedure

· Appropriate units of measurement (if applicable)

Wherever possible, the clinical trial protocol should be used to determine which participant identification information should be used, when the activity should be executed, and the appropriate units of measurement to be used.

Sample Labelling:  All biological samples that are procured and handled by HHNS researchers should be labelled with the following information:
· Participant identification (i.e. participant number)

· Clinical Trial Identification (i.e. study name)

· Sample identification (i.e. plasma, serum)

Wherever possible, the clinical trial protocol should be used to determine appropriate identifiers and management details to be included on the sample label.  

Initial Steps:

Prior to executing any measurement, there are initial steps that must be performed.

1. The PI or delegate must ensure that all equipment is prepared (e.g. plugged in), easily accessible, in good condition, and clean. This should be verified immediately before the procedure(s) is/are executed. The equipment must be cleaned appropriately (e.g. with 20% household bleach, Lysol wipes or Accel disinfectant) immediately following completion of the procedure.

2. The PI or delegate must identify themselves and disclose their position/affiliation with HHNS. 

3. The PI or delegate must ensure that all measurements or assessments are performed in privacy. Privacy curtains in sampling bay should be pulled closed and/or doors should be closed.

4. The PI or delegate must identify the participant and ensure that the appropriate identifiers (i.e. participant number) are recorded on the appropriate CRF page where the measurement(s) will be recorded.  

5. The procedure(s) must be fully explained to the participant and the PI or delegate must ensure that the participant is comfortable with the procedure(s).

6. All blood sample procurement by venipuncture must be executed according to the procedure and the schedule of assessments outlined in the protocol and recorded onto the appropriate CRF page for the appropriate clinical trial participants. The following procedures for blood sample procurement by venipuncture should be implemented by an HHNS Approved Staff Phlebotomist or HHNS Approved Ph.D. Student Phlebotomist.

	Part VI:  Blood Sample Procurement by Venipuncture


The analysis of biological samples can provide researchers with information about general body system function, organ function, and/or the levels of both endogenous and exogenous substances in the body.  Prior to the commencement of any study related activities involving biohazardous materials, the researchers must obtain Biohazard Containment Approval from the University of Guelph Biosafety Committee (BSC) through the Environmental Health and Safety Department.  

General Safety Precautions:

All biological samples should be regarded as potentially infectious and biohazardous materials and should be handled taking universal precautions.  

While handling any blood sample, HHNS researchers must wear the following:

1. Nitrile gloves (or appropriate substitute)

2. Laboratory coat

3. Closed-toe, non-canvas shoes and long pants

Laboratory coats must not be worn outside of the Biohazard Laboratory (CL2).  The Biohazard Laboratory and/or sampling bays must be equipped with an appropriate biohazard disposal container (i.e. plastic bin lined with a puncture-proof yellow or orange biohazard bag) and a biohazardous materials sharps container. For further information on the University of Guelph’s biohazardous materials policy, please refer to the University of Guelph Biosafety Policy (available on the Environmental Health and Safety website, Online: https://www.uoguelph.ca/hr/hr-services/welcome-environmental-health-safety).
Venipuncture:  This task may only be delegated to an HHNS Approved Staff Phlebotomist or HHNS Approved Ph.D. Student Phlebotomist who has received additional HHNS competency training and approval.

Blood samples may only be drawn from the following approved sites, listed in the order of preference
:

1. Antecubital area of the arm

2. Back of hand or side of wrist

Blood samples will NOT be collected from the following sites12:

1. Arm or hand from the side of a mastectomy

2. Limbs with indwelling artificial access devices (other than I.V.)

3. Fistulas, shunts, arterial lines, or locks

4. Arteries, femoral vein, varicose veins, or the palmar region of the wrist

Blood may only be drawn in approved HHNS locations containing all required equipment.  Prior to procurement, the phlebotomist will ensure that the following equipment and supplies are easily accessible:

· Biohazardous materials sharps container

· Phlebotomy draw chair or medical bed with pillow with disposable pillow cover
· Phlebotomy supplies tray
· Required Vacutainer® blood collection tubes 

· Vacutainer® needles (safety engineered)

· Vacutainer® holders (single –use)

· Tourniquet

· Alcohol swabs

· Nitrile gloves (or appropriate substitute)

· Gauze, bandages, and medical tape

The phlebotomist will ensure that the expiration date of the Vacutainer® blood collection tubes has not been exceeded.  The safety seal of the Vacutainer® needle will also be verified before proceeding with the blood draw.  The phlebotomist should execute the blood draw from the antecubital area of the arm following the standard order of draw (Appendix I: Standard Order of Blood Draw) using the following procedure 
:

1. Wash hands with soap and water. Ensure that all parts of both hands are adequately cleaned including between fingers, sides of hands, and the palmar region of the wrist.  

2. Verify that the identity of the participant matches the Vacutainer® blood collection tube labels (i.e. participant number, clinical trial identification).  

3. Remove the Vacutainer® needle sheath and dispose. Insert the Vacutainer® needle into the Vacutainer® holder.  

4. Instruct the participant to rest their elbow on the phlebotomy draw arm rest or on the pillow. Assess the veins in the antecubital area and identify a suitable vein. If necessary, assess the veins in both arms to ensure that the most appropriate vein is selected. The tourniquet may be applied to better visualize the veins. The vein should be gently palpated with the index finger to ensure that the vein has a healthy elasticity (bouncy) and to ensure that no valves or scar tissue (hard tissue) is present at the selected site of puncture.

5. Apply the tourniquet about 10 cm above the selected site of puncture. If the veins are not easily visible, the following techniques can be used to bring the veins closer to the skin’s surface:

a. While wearing the tourniquet, ask the participant to make a fist and pump the fist open and closed repeatedly.

b. Remove the tourniquet. Ask the participant to hang their arm down at their side for a few minutes.  

c. Remove the tourniquet. Apply a warm compress to the area for a few minutes.  

d. Remove the tourniquet. Ask the participant to drink water and try the blood draw again in 20-30 minutes.   

e. Reapply the tourniquet and wear gloves.  

6. Clean the area of the selected vein that will be punctured with an alcohol swab.  Swab in a circular motion starting with the most inner circle being at the selected site of puncture and moving out in larger and larger concentric circles (i.e. from cleanest to least clean). Allow 30 seconds for the alcohol to evaporate, otherwise the blood sample may be compromised and/or the needle puncture will sting if alcohol is still present.

7. Remove Vacutainer® needle shield and dispose. Inspect the Vacutainer® needle tip to ensure that there are no barbs.

8. Stabilize the selected vein by applying manual traction a few centimetres below the insertion site while swiftly puncturing the skin with the bevel side of the needle facing upwards. The needle should be inserted at a 15-20° angle and the bevel should be inserted completely into the vein to avoid haematoma formation.

9. Stabilize the Vacutainer® holder and needle while inserting the Vacutainer® blood collection tube into the body of the Vacutainer® holder. Apply pressure such that the rubber stopper of the Vacutainer® blood collection tube is punctured. Allow the blood to flow until the vacuum has disappeared completely (i.e. the flow stops). Remove the filled Vacutainer® blood collection tube and repeat with the next Vacutainer® blood collection tube according to the order of draw, if applicable. 

10. Remove the tourniquet when the last tube to be drawn has been inserted into the body of the Vacutainer® holder.

11. While the needle is still inserted, cover the puncture site with the sterile gauze.  Apply gentle pressure over the gauze to the puncture site and swiftly remove/retract the needle. Immediately dispose of needle in approved sharps container.

12. Apply pressure to puncture site for at least 1 minute. After 1 minute, inspect the puncture site for haematoma formation or excessive bleeding. In the event of haematoma formation or excessive bleeding, apply pressure for a few more minutes and re-inspect the puncture site. Apply tape over gauze or apply bandage.

13. Gently invert the Vacutainer® blood collection, as necessary, to fully mix any additives and store appropriately until processing/analysis is performed (refer to Appendix I for required number of inversions for each blood tube type).

14. Remove gloves and discard in biohazardous waste containers. Disinfect work area with 20% household bleach, and tidy work area.

15. When full, biohazardous waste containers will be sealed and placed in the Medical Waste Management Bin (room 382, ANNU, building #70) for removal and incineration by EHS approved medical waste management company (e.g. Daniels Inc.).
	Appendix I: Standard Order of Blood Draw


When procuring blood samples, the Vacutainer® blood collection tubes must be drawn in a specific sequence. This is to minimize sample cross contamination of additives and sterile specimens. Vacutainer® blood collection tubes must be allowed to fill completely to ensure that the ratio of blood to additive is correct to ensure accurate testing and analysis. Inversion should be performed on all Vacutainer® blood collection tubes that have an additive to mix the additive with the blood. The general order of blood draw is as follows
:

1. blood-culture tubes,

2. non-additive tubes,

3. additive tubes (in the following order):

a. sodium citrate tube

b. gel separator tube

c. heparin tube

d. EDTA tube, and 

e. oxalate/fluoride tube.

The standard order of blood draw for venipuncture is outlined in below (Table 1)
.  Depending on the supplier, the tube colours may change. To avoid inaccurate test results, the colour of tube and the type of additive in each tube should be verified. 

	Table 1 - Standard Order of Blood Draw (Venipuncture)

	Order of Draw
	Stopper Colour
	Additive
	No. of Inversions
	Comments

	1
	Clear
	None
	Not required
	Tube used only as a DISCARD tube.

	2
	Blood Culture Bottle
	Bacterial Growth Medium and Activated Charcoal
	Invert gently to mix
	Blood cultures must be drawn before other blood work.

	3
	Yellow
	Sodium Polyanethol Sulfonate (SPS)
	8-10
	Tubes used for Mycobacteria (AFB) culture.

	4
	Royal Blue
	None
	Not required
	Tube used for copper and zinc.

	5
	Red GLASS
	None
	Not required
	Tube used for serum tests, which cannot be collected in SST tubes (e.g. tissue typing tests).

	6
	Light Blue
	Sodium Citrate Anticoagulant
	3-4
	Tube used mainly for PT (INR), PTT, and other coagulation tests.

	7
	Black GLASS
	Sodium Citrate Anticoagulant
	3-4
	Tube used for ESR only.

	8
	Red
	Gel Separator and Clot Activator
	5
	Tube used for serum tests which cannot be collected in SST tubes (e.g. tissue typing tests).

	9
	Gold
	Gel Separator and Clot Activator
	5
	a.k.a. “SST” (serum separator tube).  After centrifugation, the gel separates the clot and serum. Usually used for chemistry tests.

	10
	Dark Green GLASS 

(w/ rubber stopper)
	Sodium Heparin Anticoagulant 
	8-10
	Tube mainly used for trace elements.

	11
	Dark Green
	Sodium Heparin Anticoagulant
	8-10
	Tube manly used for amino acids and cytogenetic tests.

	12
	Light Green (Mint)
	Lithium Heparin Anticoagulant and Gel Separator
	8-10
	a.k.a. “PST” (plasma separator tubes).  After centrifugation, the gel separates the blood cells and plasma.  Tube mainly used for chemistry tests.

	13
	Royal Blue 
(w/ lavender band on label)
	EDTA Anticoagulant
	8-10
	Tube used for lead.

	14
	Lavender/Dark Pink
	EDTA Anticoagulant
	8-10
	Tube mainly used for CBC, pre-transfusion testing, Hemoglobin A1C, Red Cell Folate, and anti-rejection drugs.

	15
	Pale Yellow
	Acid Citrate Dextrose Solution ‘A’ (ACDA)
	8-10
	Tube used for Flow Cytometry testing.

	16
	Grey
	Sodium Fluoride and Potassium Oxalate Anticoagulant
	8-10
	Tube used for lactate.
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