Variables

» Cardiac Index - pH

- MAP - SvO,

- Temperature + Sa0,

- Sweep Rate * PaCO,

- FiO, » PaO,

* Hemoglobin + HCO;

* Invos (Right) + Oxygen Consumption
* Invos (Left) + Oxygen Delivery

- SVR - Oxygen Extraction Ratio



Oxygen Extraction Ratio (O,ER)

. Index ofi global oxygenation

' Measure off ine fraclionaliissue upiiake
OiF OXygeniirromsine bloodalaisirie
Microcircllaiioniievel




Data Analysis

* Iiranstiusion datla separated info: S groups
DaAsed 0N blood age

S Grouprii P9 rdays old
S GrolprZil GRSz 6raaysiold

S Grolprsisz9r=sg 2z daysiold
S Mltiple, concurrenis iransiilisions; ol same
age Pounrzd as' same eveni

different ages coun‘red as same event but

categorized by oldest unit
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Oxygen Delivery (DO,)
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Hemoglobin
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Oxygen Consumption (VO,)
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Venous Oxygen Saturation
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Mean Arterial Pressure
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Points of Interest

. Nofticeable and consistent: dififierences
Deiiween fine fnree groups;ofi biood

S Oxygenexiraciionileasitinioldesirblood
=V enousisaiiiraifion greaiesifis ol desirblooa
- Jl'f'f)(lJl\/ Siiggesilis d¢cr'9a:}ad e{o)i | 1/ Jif old




Limitations

- Observaiional siudy.

2 CannoiliIsolaiie sierageresionvariaw|estio
defernmine catse ana erfect;

[

- Limified power o7 cerfainivariaples due 10
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Future Direction

.

Coniiinue to colleci  and analyze data

(8

Daia analysis o snow  siatisiical
Sighricance

S Compuiie cnangesiinioxygenaiionivarianles
. Correlate aaial o oulicomes

)| P) -

" Compare washed RBCs o unwashea REC's

among other DMS users




1o Wash or No#t
o Wash



A comparative study of reducing the extracellular potassium
concentration in red blood cells by washing and by reduction of

additive solution
248 THANSFUSION Volums 47, Fobroary 2007

Ila Bansal, Beverly W Calhoun, Cherilyn Joseph, Mohammad Pothiauweala, and Beverly W Baron

. . ey
0.0006). Washing, however, was siqnificanily betar cedure, AS reduction, results in reduction of K* in pRBC
then AS reducion in reducing K- In siored pRBC= comparable to that achisved by washing, we compared
[P = 0L0E). the K= keveds in blood units subjected to both methads,

CONCLUSIINS: Washing pRECS results In very low
lovels of K*. A% reducton also significanty reduces K-

levels. Salaction of tha method of K- reduction will ABBREVIATION: pRECs~ packed red biood cell untts

depend on the siingency of K- reduction neaded, the From the Department of Pathology (Blood Bank), The Univer.
time consiraints, and the avaliablity of fadifes and sity of Chicagn, Chicagn, Binots.

Sial for washing. Address reprive requests fo: Beverly Bamn, M1, Blood Bank,

MCoo07, Eoom TWDE, The University of Chicagn Hospltals,
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ORIGINAL PAPER 0k LI 1473 DRE S DR

Washing of stored red blood cells by an autotransfusion device
before transfusion

‘Frzz lacrarz ded ggrassiyg)
Slginificanily pzedyczel

REGROSITOIICARESISTANGENMPrOVEW
REC degezeeriog eduaeiry pzelyczel

Dziopmdniliry aned Frzz rlgo
inechanged

Receved: 17 April 2005 Conclushon Washing 5I:-|:||:|:|:|. blood before tansfusion may be of beneht, becanse the
revised 30 Avgust 2006, waste products are effectively removed from the stored BB

orrented B September 2006, Key words: agdregation, awtotmansfusion device, deformability, BBCs, tmnsfusion,
publizhat onfine 17 Deceovber 7006 washing.




Table 3. The Difersnces of Blood Varlablas In Unprocessed PRBCS In © Group and Processaed PRBCS In P Group
Hematocnt (%) Laciate (mmaolL) Blood Glucose (mmoll) Potassium (mmolL) Base ExXcess (mmobl)

C group : 10.5 + 2.1 172 £ 2. 15.5 —28.4

5
P group 5.7 3.2 + 0.8* 9. . 73+ 28

4.
3

2
i)

=
=

Comparng with C group.
*p < 0.01.




To Wash or Not To Wash?

> Reseancn, nas, demonsinrated:
SDecreased o assiumuload
- Nzepzaszel Jucrgr'» Joetel
- Tepzasze] g 'Jnu'i‘of'r'ii‘
SWITHINEHENGEISINGERIZEAl RSy STEn]
4 RAONOEERBCSRAREAWASHECRPIIOTING
IransiusioninFcases uiilZzingrAJA
= EXceptions emergeni; need jor RBCS

* Negatives to this practice?



Take Home Messages

After 15 days of storage:

2,3 DPG, ATP, and RBC survivability
decreases

Clinical significance is inconclusive based
on current studies

The Electronic Perfusion Record may
assist in elucidating these differences

The age of donor RBC's has an effect on
oxygenation variables



Autotransfusion and More

John Rivera AMSECT PBMT Exam

Reno, Nevada April 27, 2010



Autotransfusion

Autotransfusion Is the collection of
blood or blood products derived from

a patient’s own circulation (autologous
blood) which is collected or shed from a
wound or body cavity prior to, during or

following surgery for later reinfusion to the
patient



Why Autotransfusion?

Reduced supply of allogeneic blood
Reduces risk of infection

Negates the risk of the iImmune
phenomenon

Religious considerations



Why Autotransfusion?

Immediate availability

Conserves allogeneic blood for
real emergencies

Eliminates blood bank clerical errors

Is truly cost effective



Autotransfusion Triggers

Anticipated blood loss is equal to or greater than
1000 ml

Procedures where 2 units of blood are routinely
cross matched

Procedures where 20% of the patients are
routinely transfused

Emergency procedures
Patients with rare blood types or incompatibilities

Patients with religious objections to allogeneic
blood components



History of Autotransfusion

1970’s: Dr. Klebenoff developed an
autotransfusion system,
N\ ultimately marketed by
\ ¥ Bentley. Air embolism and
, S disseminated intravascular
/‘ ) ' coagulation (DIC) events
S \ 2 led to its removal from the
/ /i U.S. market.




TOTRANSFUSION

General Principles

e




Blood Components

 Plasma
— Water
— Proteins
— Electrolytes
Plasma- 55% . .
- water - L|p|dS
- proteins
i T  Formed
Elements
Formed Elements - 45%
: Slelciltgeéiils _ RBC
- Fanelers — White Cells

— Platelets



Principles of Autotransfusion

Density of Blood Components:
Plasma 1.025 - 1.029 gm/cc
Leukocytes 1.065 - 1.09 gm/cc

Erythrocytes 1.089 - 1.097 gm/cc



Principles of Autotransfusion

Centrifugal force separates these
components relative to their respective
densities. The higher density components
will move farther from the axis of rotation
than those of lower density.



ANTICOAGULANT

LINE COLLECTION

RESERVOIR

L, SUCTION
\, LINE

M2

HOLDING
"~ BAG




Autotransfusion System Components

Suction tip
Suction/Anticoagulant line
Anticoagulant solution
Filtered Collection Reservoir

Centrifuge bowl and disposable tubing set
(tubing, bowl, holding bag and waste bag)

Saline wash solution bags — 500 and 1000
ml

Blood transfer bags



Principles of Autotransfusion

Before commencing to salvage blood:

Prime autotransfusion circuit with
100 - 200 ml of anticoagulant solution

o 30,000 units of heparin per 1000 ml 0.9% Normal saline or
citrate based anticoagulant (ACD-A)

o Anticoagulation ratio is 15 ml of anticoagulant per 100 ml
blood collected

Suction should be maintained at approximately 80 -
150 mm/Hg. (No more than 200 mm/Hg is
recommended under normal circumstances and
minimize aspirated air)



Anticoagulation

Heparinized saline - 30,000 units of heparin per
1000 ml 0.9% Normal saline or 15,000 units of
heparin per 500 ml Normal saline

Heparin complexes with Antithrombin [l (ATIII)

Heparin should not be used on ATIII deficient
atients or ?atlen_ts rone to Heparin Induced
hrombocytopenia (HIT)

ACD-A inhibits the earI[\)/_ steps in the clotting

cascade by chelating (binding) Calcium

Do not use ACD-A on patients with impaired liver

function

ACD-A comes pre-mixed in 500 ml bags

Do not aspirate blood mixed with Ringers Lactate
Irrigation solutions when using citrate based
anticoagulants



Principles of Autotransfusion

Whenever you empty the reservoir always
re-prime it with at least 100 ml of
anticoagulant solution

During collection keep the anticoagulant
running at 13 -15 ml per 100 ml of collected
blood (1 part anticoagulant to 7 parts blood)

Same anticoagulant ratio for post operative
salvage



Principles of Autotransfusion with
Latham and Baylor Bowl Devices

Once sufficient volume has been collected in the
blood collection reservoir, select FILL on the
device to commence filling the bowl/separation
container with blood

When the red blood cells approach the middle of
the bowl shoulder on the 225 or 250 ml bowl, the
level sensor will detect a full bowl

Use the appropriate WASH program based upon
the need or urgency to return fluid volume to the
patient



Latham Bowl Processing

Blood Enters inlet
port

Travels down the fill
straw

Centrifugation
caused the blood to
move to the edge of
the bowl




Latham Bowl Processing

Blood components
separate vertically
according to density




Latham Bowl Processing

Encroaching red cells
push plasma,
solutions and effluent
upwards to the outlet
port






