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HEMOVIGILANCE

La sécurite transfusionnelle,
c’est une affaire d’équipe !
. 1

7




D (O nsser ) Qo ) ) ja g
Juiil o pmd) JS )2 A4S 25l e GOl (o Cullad 4y
o GuR ok B o el g gl D)) 0
43k 5 e Sl Dl L)) 5 6ol pan shie 4 (p21,8
50 GX ) b Jia) Al al e le g s
Cysa 3 U ead aladl 52358 2l il o o sla sa gl

s Ll dasne j 0 ) adla 0\5‘




e I g ) (gt s J e 1
ol 0 (S

5 oSy g A Gla oy f 5 oA gy
ol e 3 Sy 2 gl 5 o

G0 ) U g s el

Gof 3o vals s Gui ul B

I e@ﬂi




6’ /
S,
!af
Processing Release 5,‘5)




S8l 20> 5 S Lot g0 & 39,5 31 L6 2ylee b,yl35)
Wly SO o

awlgtl Ol 51 4y bas e oo ools Lo 9 4325 9 gy9lo,5- ¥
Ol Sloladl 331 g muorai jolie 4y ks odlel 5y U
Ll duzme g 98 5l 6 sl (sl p3Y

s 9 QLo SO0 (83 G O)lee (gilw wiue - Y
Slee gl Jlo po ol gl amslis

L byl j0 e @y Byl sl - F
1-ABC of Transfusion by Marcela Contreras 2009 page:83 =«

2-Debier J, Noel L, Aullen ], Frette C, Sari F, Mai MP, Cosson A. The French  «
Haemovigilance system:VOX sang 1999; 77(2):77-81



P 0,lo (Kot iV 32 990B il (1999 5 90




($)IR 052 9 (o> s 00,91 58 gl L (o L
Sylbacs! wie g QW\S.}_.\J‘




WHOLE BLOOD

COMPOSITION
OF BLOOD

— Plasma
about 55%

— White blood

cells&Platelets
about 4%

Red blood cells

about 41%

Whole blood After centrifugation




BLOOD PRODUCTS

Packed RBC
FFP
A it Cryoprecipitate
SHESUPTOS Platelet

£ LIvES

It's not just blood,
it's liguid life,
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Whole Blood




WHOLE BLOOD (WB)

One unit of whole blood ~517 mls
Blood 450 mls

Preservatives 63 mls
brings up hemoglobin levels ~ 1 g/dL

1. Red Blood Cells
» Refrigerated up to 42 days BUFFY COAT

« Usually for Hgb < 7g/di WBC & Platelets
= 1 unit should raise Hgb by 1g/dl and Hct by 3%

2. Platelets

» Must be agitated to prevent clumps
* Room temp up to 5 days

3. Plasma

« Contains all coagulation factors
» Lasts up to 1 year frozen

4. Cryoprecipitate

« Precipitate of thawed FFP
« High factor Vil and fibrinogen
* Lasts up to 1 year frozen




WHOLE BLOOD

CPD 21 days

CPDA-1 35 days
1-6 degree centigrade



ADVERSE EFFECTS

Hemolytic Transfusion Reactions
Febrile Non-Hemolytic Reactions

Allergic Reactions ranging from urticaria to
anaphylaxis

Septic Reactions
Transfusion Related Acute Lung Injury (TRALI)
Circulatory Overload

Transfusion Associated Graft Versus Host
Disease

Postransfusion Purpura



WHOLE BLOOD TRANSFUSIONS

Sets containing
170- to 260-micron filters

20- to 40-micron microaggregate
filters unless transfusion is given via a bedside
leukocyte reduction filter.

No other medications or fluids other than normal
saline should be simultaneously given through the
same line without prior consultation with the
medical director of the blood bank.

Patient should be monitored for signs of a
transfusion reaction including vitals pre, during,
and post transfusion.



WHOLE BLOOD

ABO Rh compatible
1U 1gr/dl Hb
Transfusion set

Indications

Massive transfusion
Exchange transfusion
Autologous transfusion

Contraindications
CHF
Chronic Anemia



PACKED RBC

PRBC transfusion

 Packed RBC

— Anticoagulant— CPDA / CPD
— Volume — 150-200ml

— Shelf life — 21-42 days

(depending on the anticoagulant)

— HCT - 60-80%




Total Volume of Packed Red Blood Cells

Red Blood Cells
Hematocrit 0.50-0.70
Hemoglobin: 40g / unit
(thus, 160-200g/L)

Weird Soup of
added preservatives
and metabolic by-
products of starving
red blood cells

Potassium:
20 mmol/L

Sodium:
150 mmol/L

Adenine
170mg/L

Mannitol
5.3¢g/L

Dextrose 9g per L, or 0.9% wiv;
That makes... 49 mmol/L

The non-cellular contents Packed Red Blood Cells

CATIONS ANIONS
Bicarbonate:
E 11mmol/L
Lactate:
9 mmol/L
Chloride
150 mmol/L
pH of 6.79

One might surmise the total osmolality is 340mmol/L




PACKED RBC INDICATION

Acute blood loss > 15%
Symptomatic anemia

Hb <9 and surgery with > 500 ml bleeding
Hb <7 1in critical care setting

Hb < 8 1n coronary artery disease



" Washed Red Blood Cells |

Indications

* Multiple transfused patients with recurrent febrile
reactions

¢ Urticarial reactions
® Anaphylactic reactions
* IgA deficiency with IgA antibodies

» Patients with T activated cells by infections who
require transfusion.




WASHED RBC
Manually washed (24-hour shelf life)

Closed, automated system in which the red cells
are sequentially washed to remove most of the
plasma (<0.5 g residual plasma per unit)
resuspended in 100 mL SAG-M

(shelf Iife 14 days)



LEUKOREDUCED RBC(CSs:




ADVANTAGE OF USING LEUKOREDUCED
RBCs:

May prevent febrile nonhemolytic reaction (FNH)

Decreases likelihood of HLLA alloommunization in
recipient.

Reduces the danger of transmitting
cytomegalovirus (CMV) because CMV resides
within the cytoplasm of white blood cells.



LEUKOREDUCED RBC(CSs:

Storage: at1-6 C.

The expiration date depends upon the method of
preparation and the type of packed RBCs.

Quality Control:
RBCs Leukocytes Reduced should contain
<5x10° residual leukocytes

retain 85% of original red cells must be
retained.



LEUKOREDUCED RBC




IRRADIATED RED CELLS

Irradiated red cells are indicated for patients at
risk of transfusion-associated graft-versus-host

disease (TA-GVHD ).

The component must be irradiated by gamma or

X-rayss®Within 14 dayswt donation and it then has
a shdlf life of 14 days frgm irradiation.




Irradiation of Blood Components

Patients at greatest risk are:

— severely immunosuppressed,

— immunocompromised,

— receive blood donated by relatives, or

— fetuses receiving intrauterine transfusions

Irradiation inactivates lymphocytes, leaving platelets,
RBCs and granulocytes relatively undamaged.
Must be labeled "irradiated".

Expiration date of Red Blood Cell donor unit changes to
28 days.

May be transfused to "normal” patients if not used by
intended recipient.




Fresh Frozen Plasma
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Fresh frozen plasma

Indication

1. Actively bleeding and multiple
coagulation factor deficiency

2.Liver Diseases

3.DIC

4.Coagulopathy in massive transfusion

51I1P

6. Von Willebrand disease

IVIéﬁﬁ:inehach




FFP

10 to 15 mL/kg of FFP
reversal of the vitamin K-dependent factors
II, VII, IX, and X.

in a life-threatening situation 4 units of FFP
should be considered a starting dose.



FFP INDICATIONS

severe liver disease

disseminated intravascular coagulation
vitamin K depletion

plasma exchange 1n those with TTP
hemolytic-uremic syndrome

It 1s not appropriate for volume expansion or

enhancement of wound healing



FRESH FROZEN PLASMA:

FFP contains approximately 11U per ml of each
clotting factor,

frozen at —18°C or colder
frozen shelf-life of 1 year.
thaw at 30-37°C , which takes 20—30 minutes

Thawed FFP should be transfused immediately,
or stored at 1-6°C for up to 24 hour



FFP

Sets containing
170- to 260-micron filters
Cross match not needed but 1so group or AB
200-300 ml 1n adult
60-120 ml in children
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~ What is cryoprecipitate

« Aconcenirae of cold and nsoluble high-molecular-weigh
plasma projens.

* Precpitates when frozen plasma s siowty thawed at 1-6°C.

« Contains the {oliowing biocd diofting protens:
o Fbrnogen
Facior VIl

Facyor Xl
o Yon Willebrand facikor
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Components of Cryoprecipitate
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CRYO Preparation

i Ex
e EAE
Wil g, X | u
L e

_- Thaw ---
Fibronectin  Fibrinogen

FFP Cryo
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Table 3.6 Cryoprecipitate

Mumber of
donors

Mean
volume
(mL}

Fibrinogen

(mao/pack)

Factor
Villc
([U/pack)

storage

Shelf life

Cryoprecipitate
packs

.1

43

496 (specification
=140)

105 (specification
=70

<2570

36 months (use within
4 hours of thawing, do
not refrigerate)

Cryoprecipitate
pools

5

189

1552 (specification
=700)

454 (specification
=350)

=—2a"'C

36 months (use within
4 hours of thawing, do
not refrigerate)



Platelets

(Thrombocytes)

ACTIVATION ==

Fibrin
>

Platelet Activated Platelet

Damaged Blood Vessel Wall
Red Blood Cells

Platelet

Fibrin

Activated Platelets Blood Clot

Injury

'~

Platelets Attach to the Platelets Release Fibrin and
Blood Vessel Wall Seal the Blood Vessel Wall




PLATELET TRANSFUSION

Types

o Isolation from a unit of
Random donated blood (RDP)
(50-60ml)

o Apheresis from a donor (SDP)
(150-300ml)

o 1 SDP ~ 4-6 RDP



http://www.google.co.in/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMIwO357OWjxwIViMcUCh0ylAqc&url=http://www.oneblood.org/learn/donation-methods/platelet-donation.stml&ei=pF3LVcCLG4iPU7KoquAJ&psig=AFQjCNG15hXYnEQUoSm9W56GQ1-5IIeyQw&ust=1439477540657507
http://www.google.co.in/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMI-4DnnuWjxwIVA8AUCh0OkAH3&url=http://www.cbcc.us/blog/1841-the-sticky-truth-about-platelets&ei=AF3LVfuAIoOAU46ghrgP&psig=AFQjCNGCMLdQlhrIiLQBqFmlWwequ7KRfA&ust=1439477376686546

PLATELET TRANSFUSION

Indications

<50000/mm? and bleeding

g
<50000/mm? and invasive procedur == =

-~ ‘L"'if e
<20000/mm?3 and with risk factors ‘
<10000/mm? without risk factors

Storage : Room temperature under constant agitation

Shelf life: 5 days


http://www.google.co.in/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMIg8vNxP6jxwIVhrcUCh11uQrW&url=http://www.fanem.com.br/product/78/platelet-agitator-2540&ei=hnfLVYPwK4bvUvXyqrAN&psig=AFQjCNHbdEpHKUi-CkYec7pxjavEJfrbwQ&ust=1439484166907658

PLATELETS

Group O platelets should 1deally only be given to
ogroup O recipients.

RhD negative platelet concentrates should be
given to RhD negative patients where possible

especlally to RhD negative women of child-
bearing potential.

When RhD-1incompatible platelets have to be
gilven, administration of anti-D immunoglobulin
may prevent immunisation



PLATELETPRESERVATION

Temperature
22-24° C (controlled temperature)

Continuous gentle agitation

pH > 6.0.
Plastic Bag
Platelets stored in PVC bags shelf life of 3 days.

New plastic bags m (Baxter's PL 732)
maintain pH and functions up to about 7 days




Table 3.3 Platelets from apheresis donation

Number of donors per
pack

Mean volume (mL)

Mean platelets (x10” per
unit)

Anticoagulant
storage

Shelf life

199

280 (range 165-510)

Acid citrate dextrose
20247 with agitation

5 days (7 days if bacterial
screening)



Review > Curr Opin Hematol. 2001 Nov;8(6):392-6. doi: 10.1097/00062752-200111000-00013.

Single donor versus pooled random donor platelet
concentrates

PMMNess 1,5 A Campbell-Lee

Affiliations + expand
PMID: 11604581 DOI: 10.1097/00062752-200111000-00013

Abstract

Both platelet concentrates (PC) derived from whole blood or single donor platelets (SDP) obtained
from a single donor by apheresis are indicated to treat acute hemorrhage secondary to
thrombocytopenia or to provide prophylaxis from hemorrhage in patients with bone marrow aplasia.
Currently platelet transfusion therapy is limited by several concerns, including the consequences of
alloimmunization in chronically transfused patients and septic reactions caused by bacterial
contamination. There is debate about which platelet product should be used; many transfusion
services favor the primary use of PC, whereas others favor SDP. This review will discuss five areas that
should be considered when considering the use of SDP or PC: (1) the impact on infectious
complications, (2) transfusion reaction rate, (3) leukodepletion, (4) reduction of transfusion frequency
in patients with bone marrow suppression and, (5) the treatment and prevention of alloimmunization.
The authors believe that SDP offers major advantages over PC for most of these issues, particularly
when improved patient care is given primary emphasis.




ABO & Rh ¢ 55l clolenll s

A A,O A,AB
B B,O B,AB
AB A,B,AB,O AB
0] (0] A,B,AB,O
Rh- POSITIVE |Rh-POSITIVE, N/A
Rh-NEGATIVE
Rh-NEGATIVE | Rh-NEGATIVE* N/A

Handbook of Transfusion Medicine. D.Hillyer. 2001




The potential of
HUMAN BLOOD

I| l

* Whole *
Blood

Donation

N

Red Blood Cells Fresh Frozen Plasma | Concentrate of Platelets Cryoprecipitate
To increase the amount To correct a deficiency To treat or prevent To treat fibrinogen
of red blood cells after in coagulation factors bleeding due deficiencies:
trauma or surgery or to or to treat shock due to lowplatelet levels.
treat severe anemia. to plasma loss from burns To correct functional
or massive bleeding. platenet problems

S TORAGE PERI OD

42 days in the refrigerator 1 year in the freezer 5 days at room temperature 1 year in the freezer
or 10 years in the freezer




Banking Blood: Components

COMPONENT

VOLUME (mL)

CONTENT

CLINICAL
RESPONSE

200-250

Cryoprecipitate 10-15

Plasma proteins,
coagulation factors,

Proteins C& S,
Antithrombin Ill

Fibrinogen, Factor
VIIl, vWF

A\ Coagulation
factors

approximately
2%.

Mostly used for
low fibrinogen or

hemophilia
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Bacterial contamination

AHTR

FNHTR

TRALI

Other Causes
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Clinical Guide To Transfusion ; Canadian Blood Service
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When did the fever present?

Immediately/at start of transfusion:
Bacterial contamination
Concomitant clinical

factors

-

During or at the end of the transfusion:

*FNHTR
Bacterial contamination
Acute hemolytic
TRALI
Concomitant clinical

Several hours after transfusion:
FNHTR
Bacterial contamination
TRALI

Concomitant clinical
factors

AN




Did the patient develop fever?

Yes ) / No
Acute hemolytic ] Allergic
FNHTR Anaphylactic
TRALI Hemolytic,
Bacterial contamination FNHTR or
(Sepsis) TRALI

VAN

How high did the temperature rise?

<2°C =>20°C
Consider:s ‘\ / \
Acute hemolytic Typically seen in
F'EII'HRLRLI Bacterial contamination
Bacterial contamination (Sepsis)
Concomitant clinical factors

J o\ Y,
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TRALI
TACO
Anaphylaxis
Other Causes
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-Bradykinin mediatedHypotension
-Sepsis
-AHTR
-TRALI

-Other Causes
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Pooled RDP* :1/700 D e O
1Unit of RBC:1/31,000
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DELAYED TRANSFUSION REACTIONS

Delayed hemolytic reactions

Days to weeks  1/10000

Kidd, Duffy, Kell and MNS systems
IVIG single dose



GRAFT-VERSUS-HOST DISEASE (GVHD)

T cell reaction

Rare

Mortal

8- 10 days after transfusion

Irradiated blood products 1s the best prevention
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