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So you made a blood

donation... ONE UNIT OF
WHOLE BLOOD

What happens nexte CAN SAVE THREE
LIVES!

Kristin Butler, MPH, MLS (ASCP)cM
Clinical Laboratory Personnel Committee
Spring 2021

AFTER YOU DONATE : What happens to your blood
BLOOD, IT TAKES r—-“ after you donate it222

ABOUT 2 TO 3 DAYS lf - Objectives:

FOR YOUR DONATION " 1. Discuss the components that can be prepared

TO BE AVAILABLE FOR | & g from whole blood.

2. Evaluate various laboratory methods used to

TRANSFUSION TO A = ;‘_~ prepare components for transfusion use.
- 3. Recognize collection and storage issues for
PATIENT IN NEED. = EE;’ various blood components.
E——
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+ Separated
through
centrifugation

« Centrifugal forces
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Whole blood components
45% cells, 55% plasma

glLJesgfe%rtl;n Teodth @ Red blood White Platelets Plasma
e iBi G A b cells (RBC) blood cells - Cellular - Fluid portion
e - Transport O, (WBC) fragments that
and CO, - Protect the form clots
body from
diseases
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Whole blood components
45% cells, 55% plasma
pRBC Plasma Platelets Granulocytes
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Oh! The places your blood will go!
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Leukocyte reduction fiter
Go for a spin at 3500 rom!

Remember, o O
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sterile
system —
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Plasma
expression
is next

https://weareblood.org/blog
/blood-go-donate/

What is plasma expression?

Lever is pressed
upwards

Expresses plasma
off the red cells

Through tubing
info another bag
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What's in the bags? Anticoagulants and Preservatives
Anticoagulants, preservatives, nutrients Sodium citrate | Binds calcium and prevents coagulation
* ACD-A (Acid-citrate-dexirose A)
« CPD (Citrate, phosphate, dextrose) Citric acid Creates acidic environment to slow down
» CP2D (Citrate, phosphate, dextrose, dextrose) glycolysis that occurs through cell metabolism
« CPDA-1 (Citrate, ph hate, d ) i . .
c (Citrate, phosphate, dextrose, adenine) Dextrose Provides source of sugar for cell metabolism
« Additive solution AS-1 — Adsol L
« Additive solution AS-3 - Nutricel Phosphate  Buffer to maintain pH
« Additive solution AS-5 — Optisol
« Additive solution AS-7 — SOLX Adenine Maintains ATP levels during cell metabolism
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Anticoagulant solutions & shelf life Blood cells need food too!
« After plasmais
Solution shelf life g’ggsessed off the
ACDA 2 GlevE « Nutritional additives
CPD 21 days are added to the
CP2D 21 days bags
CPDA-1 35 days Solution Name | Shelf life
AS-1 Adsol 42 days
AS-3 Nutricel 42 days
AS-5 Optisol 42 days
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Those WBC have got to gol!

* Leukoreduction

« Utilize gravity to drain blood through
special filter

« Filter “catches” white blood cells

« All the RBCs continue downward
into a new bag
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» Microscopic fiber network fraps

- Packed RBC unit (pRBC) 'é%%lzoccﬂgﬁ WBC (7-15 ym)

e EE— *RBC (5-7 uym) pass through

Filter O

lovme removal of \eukocyles lrom h\ood 1 Bmmed Mater Res. 1991 Dec 25112' 1459-¢ B
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Leukoreduced N ol g Why do we need to remove WBC?
PRBCs « SAFETY!l!
*» Takes about 15 - 30

minutes

* pRBCs then placedin
walk-in cooler at 1-6°C
to await infectious
disease test results

csle /
| https://weareblood.org/blog/blood-go-donate/

Prevents febrile non-hemolytic transfusion reaction by
~eliminating accumulation of inflammatory cytokines

Reduces risk of HLA-alloimmunization
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m, where white blood

ARC Director of Manufacturing Edward Roberts Jr. ds
cells are filtered out of bags of red blood cells at the Dedham Mass., facility. (concordmonnor com)

And now, back to our
plasma...

« Platelet-rich plasma

« Another centrifuge spin, = 3500 rom
for 10 minutes

* Another expression step to
separate plasma from platelets
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Time for a deep freeze

* Plasma then frozen at -18°C
» Can be stored frozen for up 1 year

» Once thawed, must be fransfused
within 24 hours

* FFP: Fresh Frozen Plasma, within 8 hrs
* FP24: Frozen Plasma, within 24 hrs

Now, where'd those platelets go?

« Sampled for bacterial testing

» Weighed and counted;

« Must contain certain amount of plts
« Finally placed on agitator

« Stored at room temperature

« Shelf life of 5 days
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Anti-HIV
o ShETRERE SIf Donor blood testing ATIEAETECISE
platelets Anti-HTLV
q Anti-Hepatitis B core antigen
* Must be kepftin
constant m%fion ABQ/Rh and . Hepatitis B surface antigen
p antibody screening "
« To prevent clumping Hepatitis B DNA
« Monitored closely for o Hepatitis C RNA
contamination .FDA Ilg:ense.d fests for HIV1 RNA
infectious disease e N STRIA
Antigens, antibodies A/Ag to syphili
nucleic acids Ab to Trypanosoma <.:ru21
Ab to cytomegalovirus
Babesia DNA
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What happens if disease testing on

donor blood is positive?

oo conis

« Blood products will not be used for transfusion purposes
« Donor will be notified via letter

« Donors also have responsibility to call blood center if they
feel their donated products should not be used

{ LifeShare Donor Hotline: 800-259-7233

ONE UNIT OF
WHOLE BLOOD

CAN SAVE THREE
LIVES!
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After all that
hard work...
* pRBC: 42 days
* FFP: 1 year
* FFP, thawed: 24 hrs

« Platelets: 5 days

Focked Red blood
cells (oRBC

* Transfused to increase O,
carrying capacity of blood

+ Patients with symptomatic
anemia or loss of RBC mass

« Resulting hematocrit (Hct) of 1
unit should be 70-80%

* One transfused unit should
increase Hgb by 1 g/dL and Hct
by 3%
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pPRBC modification Irradiated pRBC

IRRADIATED FROZEN WASHED o

[ ; N " Washed | = FAD-SURE wreaaon onre

vf”gi’(% _with saline asopvocaon [ 1RRADIATED |

[ © o - 107 N0 P,

Prevenfs g|ycero| Removes ISP TECHNOLOGIES INC.
L S y plcsmq BEFORE IRRADIATION

o UG | ‘Rare types, _-M T vosune omme__oee___ Changes expiroti_on_ date of_ u.nit

suppressed neonates, Prevents Ll -mmwm 28 days from irradiation or original
patients military \qllergic xns 1SP TECHNOLOGIES INC.  Lorue o (whichever comes first)

AFTER IRRADIATION @ 25 Gy

33

Frozen pRBC

* Must have 40% glycerol

* Frozen at or below -65°C

« 10-year expiration

« Pediatric units routinely
frozen

» Autologous donors may
have to pay for storage
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Deglycerolized and
washed pRBC

« Glycerol must be removed
« Repetitive washing with normal saline

* Also removes >98% of plasma
proteins and other metabolites

« Useful for patients with history of IgA
deficiency or allergic reactions




Plasma

* RBC-free

« Contains coag
factors

« Used for patients
who are actively
bleeding or who
have multiple
coag deficiencies

Platelets (plt

+ Used to correct low plt
count

» For bleeding conditions,
plt disorders

* Residual plasma to
maintain pH

» Possible residual RBCs
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Other components
made from plasma

« Cryoprecipitated AHF

« Coag factor concentrates
« Immunoglobulins

« Albumin

=

Granulocytes (grannies)

« Typically collected via apheresis

« Severely immunosuppressed patients

« Severe neutropenia with
documented sepsis

« Clinical infections not responding to
antibiofics

» Neonates with severe neutropenia
and infections

» Must be irradiated to prevent TA-
GVHD
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Goals of
safe

blood
supply

3 goals that provide
appropriate collection and
storage conditions for blood
and blood components:

1)Maintain viability and
function of components

2)Prevent physical changes
harmful fo components

3)Minimize bacterial
proliferation
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Let’s think about
our whole blood
donation...

« RBC lifespan = 120 days

* Whole blood contains
RBC of various ages

« Old RBC undergo
apoptosis

« Stored RBCs maintain

metabolic activity

h
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Major biochemicals of RBCs

» Constituents must be kept in balance fo maintain
cellularintegrity
»pH (hydrogen ion concentration)
»Adenosine triphosphate (ATP)
»Glucose
»>2,3 diphosphoglycerate (2,3 DPG)

Effects of storage on pRBCs

pH K*
2,3-DPG NH;
ATP Free Hgb

« RBC storage lesions: the biochemical and biomechanical
changes that happen to RBCs upon storage

« Patients most affected by biochemical changes are
newborns and MTP recipients
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Effects of storage on other products The blood demand
« Platelets are fragile and susceptible to membrane changes, What is needed everyday
cell death, and bacterial contamination in the US?2
« WBCs are fragile and break down readily * 36,000 units of RBC
- Release cytokines and enzymes + 10,000 units of plasma
« Accelerate RBC and platelet death + 7,000 units of platelets
« Can cause TR
' heat labi Every 2 seconds, someone in US needs transfusion
+ Factors V and Vil are heat labile »Cancer, anemia, organ tfransplant, surgery, accidents/trauma
« Bacteria cannot be stopped
p: to-donate/how-blood-donations-help/blood-needs-blood-supply.htmi
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And did you know...¢2

Do you know who receives
the red cells you donate?

1in 4 people will Less than 37% of . e
receive a the US population  Only ~3% donate WhOSG I|fe Cancer o Lo
transfusion in their is eligible to regularly can you U il
ifeti donate I 7
savee Sy 1] ool
Ouber 13
- Meaca]4
The blood type About 21 million Coniors Aecder Viima
ggg ?ré?]rs?&?on most often blood products L
P T 3 Uit requested by are transfused ale 3
hospitalsis type O every year
os: blood-donati o ds-blood-supplyhiml Grant County Health District, www.granthealth.org
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Geaux donatel

STORYor BLOOD

And that is .
The STOI’Y Of www.lifeshare.org

your blood
donation!

www.thebloodcenter.org

www.redcrossblood.org
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Kristin Butler, MPH, MLS (ASCP)cM
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http://www.lifeshare.org/
http://www.thebloodcenter.org/
http://www.redcrossblood.org/

