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Whole Blood Transfusion

• Definitions
• Whole blood (WB) collected in the anticoagulants CPD or CPDA-1 is an 

FDA-approved product when it is appropriately collected, stored and tested 
for transfusion transmitted disease (TTD) by a licensed blood donor center. 
It can be stored for 21 days at 1-6°C in CPD or 35 days at 1-6°C in CPDA-1 
and is designated stored whole blood (SWB) in this CPG.
• SWB retains in vitro hemostatic parameters to an acceptable level during 

approved storage duration;1 however, after the first 2 weeks of storage, 
the hemostatic function of WB may vary and supplementation with fresher 
whole blood units or blood components, especially platelets, may be 
necessary.
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Whole Blood Transfusion

• Definitions
• Fresh whole blood (FWB) refers to WB collected on an emergency 

basis from a “walking blood bank” (WBB). FWB can either be stored 
at room temperature and used within 24 hours of collection (and 
then destroyed if not used) or it can be refrigerated within 8 hours of 
collection, after which point it becomes WBB-SWB. 

• FWB is considered to have full hemostatic function. FWB is collected 
from pre-screened donors when possible, but does not undergo TTD 
testing prior to transfusion; this fact makes it not approvable by the 
FDA.
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Whole Blood Transfusion

•Because FWB presents a higher risk of disease 
transmission, it is reserved for situations in which 

tested blood products are unavailable or ineffective.
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SAFETY:

• The most important safety consideration in transfusing WB is that 
donor red blood cells (RBCs) be compatible with the recipient to avoid 
acute hemolytic transfusion reactions (a.k.a., major mismatch).

• WB from group O donors contains RBCs that are compatible with all 
recipients, but the plasma in group O WB may contain anti-A and anti-
B antibodies that could cause hemolysis in a non-group O recipient 
(a.k.a., minor mismatch).
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SAFETY:

There are two approaches to mitigating this risk: 

• 1) transfuse only group-specific WB (i.e., A to A, B to B, AB to AB and 
O to O), 
• or 
• 2) anti-A and anti-B antibody titers can be measured in group O WB 

and only units containing a low titer of antibody (e.g., <1:256 saline 
dilution, immediate spin method) are designated “low titer O WB” 
(LTOWB) and these are used as “universal WB.”
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SAFETY

• FWB is not FDA-approved and is not intended or indicated for routine 
use. It is NOT appropriate, as a matter of convenience, to use FWB as 
an alternative to more stringently controlled blood products for 
patients who do not have severe, immediately life-threatening 
injuries.
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LTOWB

• LTOWB has been used extensively to resuscitate combat casualties 
and was a standard of care in WWII, and the conflicts in Korea and 
Vietnam.2

• Note that LTOWB may be either SWB or may be collected from pre-
screened O donors in a WBB protocol and thus be considered FWB 
(e.g., the Ranger O Low titer or ROLO protocol).3

• https://prolongedfieldcare.org/2018/03/10/podcast-episode-36-rolo-
to-solo-the-logistics-of-fresh-whole-blood-transfusion/
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LTOWB

• In practice, the only SWB supplied by the Armed Services Blood 

Program (ASBP) to OCONUS locations will be LTOWB due to the 

relatively higher risk of donor-recipient blood group mismatch and 

resulting hemolysis during group-specific WB transfusion, compared 

to the much lower risk of hemolysis with LTOWB.2

• Collecting LTOWB from WBB pre-screened donors is also preferred to 

group-specific transfusion. In short, most WB transfused during 

future contingency operations will be LTOWB, and most of this is likely 

to be SWB. Use of LTOWB is recognized under AABB Standard 5.15.1 

(31st Edition, AABB Standards, in effect beginning 01 April 2018).4
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LTOWB

• It should be noted that anti-A and anti-B titers may vary in group O 
donors. Ideally, WBB donors should be re-titered every 90 days in 
conjunction with TTD testing. 
• However; since availability of titer testing in the deployed setting is 

very limited, every effort should be made to ensure that donors are 
titered at least annually if not prior to each deployment.
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LTOWB

• All WB products (SWB, FWB, and LTOWB) are indicated for the 
resuscitation of massive blood loss. WB, and in particular LTOWB, is 
the preferred resuscitation product for the pre-hospital treatment of 
patients in hemorrhagic shock.5,6
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Advantages of Whole Blood Over Components

• SWB and FWB provide FFP:RBC:PLTs in a physiologic ratio and return 
to the bleeding patient what has been lost.
• It should be noted that the 1:1:1 ratio of blood components 

(platelets: plasma:RBC) recommended for damage control 
resuscitation does not faithfully reconstitute WB. The 1:1:1 ratio 
yields a dilute blood mixture with a hematocrit of 29%,13 a platelet 
count of approximately 90,000/µL, and coagulation factors diluted to 
approximately 62% of WB concentrations due to the presence of 
anticoagulants and red cell additive solution.
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Advantages of Whole Blood

• WB delivers all needed elements of blood in only one product, which 
only requires refrigeration for storage. 
• In contrast, component therapy requires multiple products and 

storage modalities (refrigeration, freezing and generally room 
temperature storage with agitation for platelets – though platelets 
can also be refrigerated), greatly increasing workload and complexity 
for clinical teams.
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Advantages of Whole Blood

• FWB has no loss of the labile clotting factors or platelet activity that is 
often associated with storage, has close to physiological hematocrit 
and has no red blood cell “storage lesion”. Storage lesion describes 
the degradation of the RBC involving loss of membrane 
plasticity,11,12 diphosphoglycerate, adenosine triphosphate, nitric 
oxide, and other factors leading to potentially reduced delivery of 
oxygen to tissues and contribution to a variety of pathophysiologic 
processes.16

RODOLFO RIVAS PA-C 16



Considerations in Choosing SWB or FWB

• There are risks associated with the use of FWB, including but not 
limited to increased risk of transfusion-transmitted infections (e.g., 
HIV, hepatitis B/C, syphilis), and an increased risk of clerical errors 
leading to major mismatch when ABO-identical WB is provided, due 
to the potentially chaotic conditions during which FWB is requested.
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Considerations in Choosing SWB or FWB

• Additionally, field conditions are inherently unsanitary and are 
presumed to increase the risk of bacterial contamination of the 
blood. 
• Recent history with approximately 10,000 FWB transfusions to U.S. 

personnel during OIF/OEF have resulted in one Hepatitis C (HCV), one 
Human T-Lymphocyte Virus (HTLV) seroconversion, and one fatal case 
of transfusion-associated graft-versus host disease that was 
potentially due to a FWB transfusion.4
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Determining Blood Type

• Eldon cards provide a simple method to determine blood type when a 
lab is not readily available.
• This video provides more in-depth information on the following 

topics:
• What the Eldon card package includes
• How to complete the Eldon card
• How to use the Eldon sticks
• How to interpret the blood-type card
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Perform FWB Collection

1. Clean donor’s arm with povidone-iodine, chlorohexidine, or other 
appropriate antiseptic agent for 1 minute at least 3 inches in diameter 
from the anticipated site of the venipuncture.
Tip: Scrub the area in a random pattern for 30 seconds, and then with a 
new swab cleans the area in an outward concentric circle pattern. If 
using Iodine allow the area to dry completely before performing 
venipuncture.
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Continued

2. Donor blood should only be collected from an arm vein into an in-
date, intact, commercial single unit whole blood collection bag. The bag 
is 600ml capacity and contains 63ml of CPD or CPDA-1 anticoagulant 
and is intended to collect 450mL of blood x 10%.

DO NOT OVERFILL THE BAG AS OVERFILLING COULD LEAD TO 
CLOTTING.
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Continued

3. Place a constricting band around the donors arm or use a blood pressure cuff inflated to 
40-60mmHg.

4. Place a hemostat or pinch the line approximately 6 inches from the needle BEFORE 
removing the needle cap.

• Failure to clamp or pinch the line before removing the needle cap could allow air to enter 
the line and prevent the proper negative pressure in the bag and keep it from filling 
appropriately.

• Do not use blood from an incompletely filled bag faster than the time needed to infuse a 
completely filled bag, because this would result in a higher likelihood of citrate toxicity. 

• Note:citrate toxicity is rare with a single transfused unit, and careful monitoring of blood 
calcium levels should be in place during massive transfusion protocols. 
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Continued

• 4. Perform Venipuncture
a) With the line clamped with a hemostat 6 inches from the needle, remove

the needle cap and inspect for barbs or other defects.
b) Pull the skin taut below the venipuncture site (do not touch your 

sterilized area around the target vein) and insert the needle at a 30-45 
degree angle. 

c) Insert about ½ inch of the needle into the vein. You may not see a “flash” 
in the line until you release the clamp from the tubing. 

d) You may release the clamp to check for flow but only if the needle tip is
still inside the vein / under the skin. If you release the clamp outside of 
the skin you will lose the negative pressure in the collection bag making 
the blood collection much more difficult and cause incomplete filling of 
the bag.                                                                                                                     
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Continued

5. Place the collection bag below the level of the donor’s heart and release 
the clamp / pinch in the tubing to allow the blood to begin to collect in the 
bag.

a) Consider removing the constricting band or BP cuff to prevent stasis. If
the blood flow is slow, leave the constricting band / BP cuff in place 
longer. But do not leave it on longer than 3 minutes at a time to prevent 
stasis / hemolysis.

b) Tape the needle down at the hub and tape the tubing to the arm to 
prevent it from being pulled out.

c) Begin gently rocking the bag as soon as blood starts to enter the
collection bag. This will ensure adequate mixture of the blood and 
anticoagulant to prevent clotting. Keep the bag off the ground and 
insulate the bag if possible to keep it as warm as possible.
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Continued

6. Remove about 450mL of blood from the donor (Enough so the bag is 
almost full) Overfilling the bag may cause clotting. A trip scale should be 
used for accuracy. Measure 450 +/- 50g plus weight of the blood bag.
Alternatively, a 9.5 inch piece of 550 cord can be used to estimate when the 
blood bag is adequately filled. With the bag laying on a flat surface place the 
9.5 inch piece of cord under the bag and wrap it around the width of the 
bag. When you are able to bring the ends of the cord together to the point 
where they will just barely meet without compressing or lifting the bag, the 
bag is adequately filled.

If at a fixed facility a blood trip scale can be constructed with a 
counterweight of 585g. The counterweight can be approximated by adding 
450ml of fluid to a blood bag and tying off the collection tubing.
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Continued

7. Once the bag is adequately filled clamp the line with a hemostat 
near the collection bag and remove the needle. Then double knot the 
collection line between the hemostat and the blood bag and cut 
between the knots.
8. If appropriate for the tactical situation you may infuse 500ml
hextend in to the donor for volume replacement.
9. Donor should lie down during collection because of the risk of 
syncope.
10. Donor should take food and drink immediately after donation.
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Continued

11. Donor must wait 56 days between donations.

Make no attempt to bank blood. Collected blood should be transfused 
immediately, and must be used within 24 hours. Unused blood may be 
reinfused into the donor, but must be discarded after 24 hours. Do not 
attempt to reinfuse blood into the donor unless the collection bag has been 
completely filled or it may lead to citrate toxicity.

DO NOT RE-INFUSE BLOOD INTO THE DONOR IF YOU ARE IN DOUBT ABOUT 
THE IDENTITY OF THE DONOR. THE DONOR MUST SIGN THE BAG UPON 
COLLECTION AND YOU AND THE DONOR MUST CONFIRM THE SIGNATURE 
PRIOR TO REINFUSION. IF ANY DOUBT, THROW IT OUT!
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Continued

12. If necessary, confirm blood types using the EldonCard blood typing
kit. Unless you have recent laboratory confirmation of blood 
group/type, confirmation using an EldonCard is HIGHLY recommended.

13. If you are performing a whole blood transfusion and there is any 
doubt about the ABO typing, consider performing a whole blood cross-
match test if possible.
Refer to whole blood cross-match procedure to check for agglutination.
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9.5 inch paracord 
technique

Note that the cord is overlapping 
indicating that the bag is not 

sufficiently full.
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9.5 inch paracord 
technique

• Note that the ends of the cord are just 
barely touching indicating that the bag is 
adequately filled.
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Beaded Cable 
Tie Method
• Obtain a beaded cable tie that is

approximately 11-12 inches long.

• Mark the cable tie at the 6.5 inch 
mark.

• Place the cable tie around the 
collection bag prior to filling with 
blood with the clasp at the 
previously marked area.

• This technique has been shown to
have more accurate fill volumes 
and ease of use.
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6.5 inch Beaded Cable Tie Method.
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Cable Tie Method
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Administer Blood

1. Ensure compatibility of the recipient.
2. Patient’s with a history of allergies or an allergic transfusion 

reaction, prophylactically give Benadryl 25-50mg IV, IM, or PO 
through a separate IV line. Do not mix blood and antihistamines in 
the same IV line.

3. In patients with a history of febrile transfusion reaction, you may 
give 1 g of Tylenol PO, PR, or IV prophylactically before the 
transfusion.
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Administer Blood

4. Prepare the blood and the blood administrations set.

USE ONLY ADMINISTRATION SETS SPECIFICALLY DESIGNED FOR THE 
ADMINISTRATION OF BLOOD AND BLOOD COMPONENTS. THESE SETS 
HAVE FILTERS TO KEEP SMALL BLOOD CLOTS FROM GOING INTO YOUR 
PATIENT. 
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Administer 
Blood
• Close clamp(s) on the tubing.
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Administer Blood

• Aseptically uncap and insert the spike into the 
blood port and hang the blood at the same level 
as the Normal Saline bag.
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Administer Blood

• The administration line may be primed with the 
blood or with NS. Ensure that there are no large 
air bubbles in the administration line.
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Administer Blood

• Patients receiving blood or blood components should have 2 IV or IO sites 
in the event of complications or emergencies.
• Large bore IV’s will have better flow rates for blood products and reduce /

prevent hemolysis of the cells.
• Close the roller clamp to the NS and open the roller clamp to the blood. If 

the clamp to the NS is not closed the blood will flow into the NS IV bag.
• If using PRBC the viscosity is higher, especially if the PRBC are cold and 

using an inline blood warmer, which may cause difficulty with delivery 
through long tubing sets and filters. Allowing 300mL of NS to back fill into 
the PRBC will improve flow. Whole blood does not usually require dilution 
for effective delivery.
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Administer Blood

• Using the main roller clamp set the flow rate to deliver approximately 
10-30mL of blood over the first 15 minutes.
• Monitor the vital signs every 5 minutes for the first 15 minutes and

observe the casualty for indications of an adverse reaction to the 
blood transfusion.
• If you suspect an adverse reaction to the blood transfusion,

immediately stop the transfusion.
• If after the first 15 minutes no adverse reactions are suspected and 

the vital signs are stable, open the main roller clamp or set at the 
desired flow rate. You may bolus or pressure infuse the blood or PRBC 
at this time.
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Administer Blood

• Monitor and evaluate the patient throughout the procedure.
• Monitor vital signs every 15 minutes.
• Compare the vital signs with previous and baseline vital signs.
• Observe for symptoms that may indicate adverse reaction to the 

blood transfusion.
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Administer Blood
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Discontinue

Discontinue the 
blood infusion when 
the patient’s vital 
signs have stabilized 
or the transfusion is 
finished.

Close

Close the clamp to 
the blood and open 
the clamp to the NS.

Flush

Flush the tubing with 
approximately 50mL 
of NS to deliver the 
residual blood in the 
tubing.

Blood

After the residual 
blood or PRBCs have 
been delivered run 
the NS at a TKO rate 
or hang another 
solution as needed.

Vitals

Take another set of 
vital signs at the 
completion of the 
transfusion and 
continue to monitor 
until evacuation.

Document

Document the 
procedure, you must 
document any blood 
or blood product 
infusion to include 
the number, 
component type, 
blood type of units 
infused on the 
casualty card, and 
send this with the 
patient to the MTF.
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TCCC

• Massive Hemorrhage
• Airway
• Respirations
• Circulation
• Head Injury / Hypothermia
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TCCC / Circulation

• This instructional video focuses on the Circulation phase of Tactical 
Field Care. This video will provide knowledge on:

• How to determine if a casualty is in shock and if IV access is necessary

• How to recognize symptoms of shock in a casualty

• Intravenous and intraosseous routes, indications and techniques

• Tranexamic acid (TXA) use and administration

• Types of fluids for resuscitation including blood and blood products

• How to avoid over-resuscitation
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