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Indications of Blood Therapy

®» Low O2 carrying capacity (LOCC)
» LOCC & low blood volume
®» Bleeding due to coagulopathy




BLOOD PRODUCTS

=» Blood-cell products
@whole blood
@Red blood cells
@leukocyte-poor (reduced) red cells
@washed red blood cells
@random-donor platelets concentrates

asinﬂle-donor platelets concentrates [human
leukocyte antigens(HLA)-matched platelets]

@irradiated blood products (red blood cells and
platelets concentrates)- after exposure to 25 Gy

@Pediatric bag(RBC)




BLOOD PRODUCTS

Blood-plasma products
Fresh Frozen Plasma (FFP)
Cryoprecipitate
Cryopoor plasma (CPP)




Blood bags







Whole Blood

o 450ml +/- 10%

 63ml CPDA-1

o Hct=36-44%

» Stored at 2-6 °C for 35 days

e Contains Normal Levels of
WBC and PLT




Whole Blood

 Transfuse same group as patient
(ABO & Rh)

e 1 unit: increase Hb level about
1g/dL (10g/L)& Hct by 3%.
e Use blood transfusion set




WHOLE BLOOD
TRANSFUSION-Indications

®» Acute hypovolemia (hemorrhagic shock)
» Massive transfusion (>4-5 L/24hr )
® Exchange transfusion in infants




Contraindications of Whole Blood

® Congestive heart failure
®» Chronic anemia




Blood product preparation

M

‘ Platelet
i | Rich Plasma

ATS™LPL
(holder not shown*)




Blood product preparation




Red blood cells

Prepared by removing 200-250ml
of plasma from a unit of W.B.

200-300 ml
Hct= 65-80%
Stored at 2-6 °C for 35 days

Do not contain functional
platelets or granulocytes

Have the same O2 carrying
capacity as W.B




Red blood cells

Injection up to 4 h’s
Adult rate: 150-300 ml/h
Child. rate :2-5ml/kg/h

1 unit: increase Hb level about
1g/dL (10g/L)& Hct by 3%.

In child. 8-10ml/kg increase Hb
level about 2g/dL (10g/L)& Hct
by 6%.

Consider age, symptoms, Hb
level, underl. Dis., acute/chronic,
other alternatives




Red blood cells-indications

» Anemia in patient with normal blood volume

» Acute blood loss >15% blood volume

®» Pre/ Post operative (Hb<9 & blood loss>500ml)
» Hb<7 in ill patient

®» Thalassemia, sickle cell anemia

®» Neonate Exchange transfusion

» Neonate&Pediatric transfusion

®» Hb<8 Iin patient with acute coronary syndrome







Washed red blood cells - indications

« Severe allergic reactions — 3 times
 IgA deficient patients — 5 times
 Attention: after washing

e Decrease protein to 98%

e Decrease WBC to 85%

e Decrease RBC 10% to 20%

o Stored at 2-6 °C for 24hr




leukocyte-poor (reduced) red cells

« Contains : at least 85% of original
red cells

e WBC < 5x10°

 to prevent or avoid nonhemolytic
febrile reactions (FNHTR) due to
antibodies to white cells and platelets
In the recipients exposed to previous
transfusions or pregnancies

e Reduce rate of HLA
alloimmunization among
hematology-oncology patients

e to minimize transmission of viral
disease such as CMV




»

Leukoreduction
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Leukocyte Reduction

Filters (maintains closed -
system)




Irradiated red blood cells

e Gamma Irradiation 2500 rad

 Increase potassium level —
expired date 28 days

« Changes WBC DNA




Transfusion-Associated Graft

versus Host Disease

e Incidence: Rare
e Mechanism:

+ Viable donor T-lymphocytes engraft in recipient and
mount an immune response against recipient fissues

@ /Signs & Symptoms
o Erythroderma
« Maculopapular rash
« Anorexia
o Nausea & vomiting
e Diarrhea
o Hepatitis
« Pancytopenia
s Fever




s Signihicantly increasedinsk

Who is at risk for TA-GVHD and
needs irradiated blood products?

Congenital immunodeficiency *
syndromes

Bone marrow transplantation
(allo & auto)

Transfusions from blood

relatives

Intrautenne Transfusions *
HLA-matched platelet *
transfusions/blood .
components -

Hodgkin's disease

Fatients treated with purine
analogues ¢
.

o Minimally increased nsk

Acute leukemia
MNon-Hodgkin's lymphoma
Sohd tumors treated with

Intensive
chemotherapy/radiation

Exchange transfusion
Fremature neonates

Meonates on ECMO
Sold organ transplant recipient

® Percewved, but no reported nsk

Healthy newborns
FPatients with AIDS




Mechanism of Engraftment in
Normal Recipients

« HILA homozygous

donor Donor Recipient
* HLA heterozygous Different
recipient All | Al ALl A2
» Shared haplotype 6ol | az i [ s
Same

# e | B Do

16



Irradiation of Blood Components

Ex BAD-SURE®" OPERATOR: DATE:
o> osmovoaron. (NN 1RRADIATED
ISP TECHNOLOGIES INC. LOT NO: EXP:

BEFORE IRRADIATION

= RAD-SURE"™ OPERATOR: DATE:
ISP TECHNOLOGIES INC. LOT NO: EXP:

AFTER IRRADIATION @ 25 Gy




[K+] mEqL

s0
&0

50
40
30
20
10

Q

[K+] during storage

Irradiation

1 3 5 7 @ MM 13N15171921 2325272931 3335373941
Red cell product age (days)




BLOOD LOSS- signs, symptoms and indication

for transfusion
Volume Lost Clinical signs Preparation of choice
mL % of Total
Blood \ol.

500 10 None; No transfusion or crystalloid solution

1000 20 tachycardia crystalloid solution or colloids or RBC
If necesssary

1500 30 drop in BP crystalloid solution plus colloids plus
RBC or blood if available

2000 40 shock crystalloid solution plus colloids plus

RBC or blood if available




Patient and donor RBC selection by
ABO and Rh type

Patient Donor
A AL O
B B, O
AB A, B, AB, O
O O
Rh(+) Rh(+), Rh(-)

Rh(-) Rh(-)




RBC Changes during storage

Increase K
Increase Free Hb
Decrease ATP
Decrease 2,3DPG
Decrease pH




INDICATION OF FRESH BLOOD

Neonate Exchange transfusion
Neonate transfusion
Thalassemia

Intra uterian transfusion
Hyperkalemic patients
Massive transfusion




To Transfuse or not to Transfuse?

Acute Blood Loss Anaemia (Hb <10g/dl)

Contact Blood Bank
4400
Bleep xxx

Immediate
Transfusion

et gency
Group O negatrve

‘Group -Specific’

ABOHN matched only.
15 min avalabilty

Full

Crossmatch
4 o men srmlabaty

o 1 in A Jom ind Cd2

B rbox - Moosoft Out B} sporiten or Rad

-

Tramsfuse,
1¢ cwakast

f
Hb <7g/dl
bt -
afler

Are there timely correctable
causes?

‘

|

B Microsoft PosserPorit




FRESH FROZEN PLASMA (FFP)




Blood product preparation

| | Platelet
Il Rich Plasma

ATS™LPL
(holder not shown®) - |

<%




Fresh Frozen Plasma (FFP)

»  prepared by removing plasma from W.B within 8h of collection.
. 200-250ml
v Stored at —30°C or below for 2vears/ -20 to -25 °C for lyear
. Contams :
Water, carbohydrates, fats. mmerals
albumin, clotting factors(all labile & stable clotting £x).
immmoglobulin.  antithrombm

*  Eachunit of FFP mcreases the level of each clotting fx by
2-3% m adults.




Fresh Frozen Plasma (FFP)-Indications

o Coagulopathy due to multiple factor deficiencies

 Corrections of known congenital or acquired coagulation
factor deficiencies(e.g., factors 11, V, VII, X, XI, or XII) in
patients with hemorrhage

» Urgent reversal of warfarin effect

« Treatment of microvascular hemorrhage in the presence of
prolonged PT, aPTT (> 1.5 x normal)

« Treatment of microvascular bleeding following massive blood
transfusion when timely reporting of laboratory test result is
not available

» Plasma exchange for TTP




Fresh Frozen Plasma (FFP)-Contraindications

Plasma should not be used:
as a volume expander or as a nutritional supplement

as albumin supplementation
for correction of hypogammaglobulinemia

for treatment of hemophilia or von Willebrand disease or
other congenital procoagulant and antcoagulant factor
deficiency where wirally mactivated or recombinant factor
concentrates are preferred




Fresh Frozen Plasma (FFP)

* Thaw at 37 °C & use within 4 h _
if not used keep at 2-6 *Cfor 24 h
* transfusion rate: adults= 200-300mlh or 4ml'min
child = 60-120mlh
* Transfuse by filter (170-260 micron)




Patient and donor plasma selection by ABO

AB

i Y
&, l E
b T
Recipient 2 Donor
O OAEAB
A A AB
B B.AB
AB AB




CRYOPREGIPITATE &GPP




CEYOPRECIPITATE:

Cryoprecipitate

Vol= 15ml

The cold-insoluble portion of plasma that
remains after FFPhas been thawed at 1-6 ° C
Use as soon as prepared / freeze

Stored at -30°C or below for 2years /

-20 to -25 °C for lyear




CEYOPRECIPITATE:

Cryoprecipitate

Thaw at 37°C. kept max. 6 h. at room temp.
Factor VIII decrease: 1%t h. 10%

dh. 20%
6h. 30%
hence for Factor VIII replacement use within 4 h.

of thawmg
Transfusion rate: Sml/min




CEYOPRECIPITATE:

Cryoprecipitate

Contains:
Factor VIIIIC =280-120U
Factor VIIIVWF = 70-80 U

Factor XIII =40-60 U
Fibrinogen = 150-250 mg
Fibronectin = 30-60mg

About 10-15ml of plasma

Dose: 1U/ 5-10kg m hypofibrinogenemia




CEYOPRECIPITATE:

Cryoprecipitate-Indications

*  von Willebrand's disease (ff concentrate not available)
*  Hemophilia A (f concentrate not available)

*  Factor XIII def.

* Cong /acquired fibnnogen def

. remic bleeding (DDAVP prefered)

. fibrin ghue




PLATELET PRODUCTION & STORAGE




PLATELET:

Random donor Platelets




PLATELET:

Random donor Platelets




PLATELET:

Random donor Platelets

» =5 5x1010 platelet in 50-70ml of plasma
« Each unit of plt. expected to increase 5000-10000 plt.




Apheresis
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PLATELET:

Single donor platelet

Plateletphresis

=3x10l} platelet m 300ml of plasma

Stored at 20-24°C m shaker mcubator

Eachunit of plateletphresis vt mcrease plt. 30000-60000.

(1 U random plt expected to increase S000-10000 plt)
Equals 6 random platelet

Decrease donor exposure(safety)
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PLATELET:

Pooled leukoreduced platelet

* S-6brandom platelet pooled in a close system
* Stored at 20-24°C for 3 days
* Benefit: leukoreduced

* Imphcation:
- prevent alloimmunization
- to munimize transmission of viral disease such as CMV




PLATELET:

Platelet transfusion-indication

* Prophvlaxis m otherwise healthy man

» Treatment of patient on Chemotherapy

» Treatment of patient with fever, mfection or anftiplatelet
therapy

» Treatment of patient with mucosal bleedmg

» Treatment of surgical patient

* Bleeding m patients with thrombocytopenia or functional
platelet abnormality

+ After massive transfusion(RBC) and thrombocytopenia
» Cardiac surgery with extracorporeal circulation




TABLE 24-3. Transfusion Guidelines for Platelets in Neonates and Older Children®1°

With Thrombocytopenia

I,

1. Platelet count <10,000/uL with failure of platelet production.

2. Platelet count <30,000/pL in neonate with failure of platelet production.

3. Platelet count <50,000/uL in stable premature infant:

a. With active bleeding, or

b. Before an invasive procedure, with failure of platelet production.

4. Platelet count <100,000/pL in sick premature infant:

a. With active bleeding, or

b. Before an invasive procedure in patient with DIC.

Without Thrombocytopenia

1. Active bleeding in association with qualitative platelet defect.

2. Unexplained excessive bleeding in a patient undergoing cardiopulmonary bypass.

3. Patient undergoing ECMO with:

a. A platelet count of <100,000/pL, or

b. Higher platelet counts and bleeding.

DIC = disseminated intravascular coagulation; ECMO = éxtrado_rporeal membrane oxyger@tion.




PLATELET:

* Thrombocytopenia
* <210.000 n wncomplicated patents
« 20000 & febrile or septic
* 50,000 f bleeding or undergoing major surgery
« <100.000 for newrosurgery or ophthalmologic procedures

+ Thrombocytopathy
* Congenital defects
* Drugs (ASA, Plavix)
* BExternal agents (cardiac bypass or ECMO)




PLATELET:

Contraindications

« TTP/HUS
* Heparin-induced thrombocytopena

(HIT)

 [TP (relative contraindication)




PLATELET:

Dosage:

* Adult dose: 1 random platelet wnt’ 10 kg wt.
(one dose=5 or more umts of random platelets)

* Child 5-10mlkg mcreases platelet count by 50000-
100000




Causes of PLT refractoriness

 Nonimmune(80%) Immune(20%)

e Fever HLA Antibodies

o Sepsis ABO mismatch

e Splenomegaly HPA Antibodies

« —DPIC Drug dependent autoantibodies
e GVHD

e Drug(Amphotricin-Vancomycin)
e Hemorrhage

 Prolonged platelet storage

e \eno-occlusive disease




PLATELET:

Response evaluation to platelet transfusion:

»  (P1-P0)x BSA (m)
CCl =

no. Platelet transfused * 1011

*Cotrected count mcrement



»

Platelet count

Platelet transfusion increment

40 Expected
30
Platelet
given
20 Non-immune
10
HLA / Immune Refractory
T Time ‘
One hour Platelet products:
post-count HLA Matched -

Platelet cross matched
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PLATELET:

Moditied Platelet Unaits
&

* Leukocyte-reduced platelets

* Irrachated

ﬂ =
. 1
.1
-




Rights of Transfusion
Administration

8 RIGHTS:
B Product
& Patient
M Dose

M Time

M Reason
M Site
Documentation
B Response

Ll | TVERSITY
e | HEALTH 3YSTEM



L ———
ATTENTION

* The most logical approach to
reducing the risk of transtusion
is only to use blood when it is
strictly clinically necessary and

thereis no alternative
* Ref=ABC of transfusion
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