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Pimpun Kitpoka, M.D.

Associate Professor, Blood Bank
Faculty of medicine, Ramathibodi Hospital,
Mahidol University.
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Blood Request

TYPE OF BLOOD REQUESTED

]

Choice of blood products

5
e

ot PBRG Packed Red Cell

g2 *LPB Leukocyte poor red blood cell

3. *LPBF Leukocyte poor red blood cell, filtration

o4. * LPBI Leukocyte poor red blood cell,
filtration & irradiation

o5. * SDRF Single donor red cell, filtration

o6. * SDFI Single donor red cell, filtration & irradiation

ni7. "LPPG Pooled leukocyte poor platelet concentrate 4 u

58. “LPPE Pooled leukocyte poor platelet concentrate,
filtration 4 u

ng. * LPPI Pooled leukocyte poor platelet concentrate,
filtration & irradiation 4 u

o 10.* SDP Single donor platelet, closed system

517" SDPF Single donor platelet, filtration

o 12.* SDPI Single donor platelet, filtration & irradiation

o 13.* SDG Single donor granulocyte

o 14.* FFP Fresh Frozen Plasma

515. CRP Cryo Removed Plasma

o 16. CPP Cryoprecipitate

o 17. Fibrin Glue 100 1U/2 ml +set

o 18. Fibrin Glue 250 1U/2 ml +set

o 19. Fibrin Glue 250 1U/5 ml +set

Other preparation

.............................................................................

..........

..........

..........

..........

..........

...............
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Blood Request

Choice of tests

Complete crossmatching at room temperature
37 °C and antiglobulin test

Type and Screen

Autologus blood

Emergency
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BLOOD BANK DEPARTMENT OF PATHOLOGY,

; RAMATHIBODI HOSPITAL
Accreditation No. 4033/50 Tsadinudusraotidulddaruio 4 usdu

CLINICAL INDICATION e Age XTs.
Name Sex o Male o Female
TYPE OF BLOOD REQUESTED Unit H.N. Clinic/Ward __
o1. *PRC Packed Red Cell e Name of Blood Drawer
n2. *LPB Leukocyte poor red blood cell
o3. *LPBF Leukocyte poor red blood cell, filtration o LAB. REQUEST
o4. *LPBI Leukocyte poor red blood cell, o 21.* ABO group
filtration & irradiation e | O22°RA@) & *Rh (Complete typing) ...
o5. * SDRF Single donor red cell, filtration ol o 23.* DCT Direct Coombs test
o 6. * SDFI Single donor red cell, filtration & irradiation By o 0 24.7 ICT Indirect Coombs test
o7. *"LPPC Pooled leukocyte poor platelet concentrate 4u o 25.* Ab. Identification
o8. *LPPF Pooled leukocyte poor platelet concentrate, DONOR : unit number Group
fitration’4'a . | | R e
09. "LPPI Pooled leukocyte poor platelet concentrate,
filtration & irradiation 4 u
o 10.* SDP Single donor platelet, closed system
o 11.* SDPF Single donor platelet, fitration |
o 12.* SDPI Single donor platelet, filtration & irradiation
o 13.* SDG Single donor granulocyte
o 14.* FFP Fresh Frozen Plasma
o15. CRP Cryo Removed Plasma
o 16. CPP Cryoprecipitate

o 17. Fibrin Glue 100 1U/2 mi +set
o 18. Fibrin Glue 250 IU/2 mi +set
o 19. Fibrin Glue 250 IU/5 ml +set
o Other preparation

EMERGENCY REQUEST. | certify that the urgency of
the medical condition of my patient is sufficiently grave to
5 20 * AUTOLOGOUS BLOOD . warrant the use of :

o Initial crossmatched blood (15 min)

o Group specific uncrossmatched blood ( 5 min)

Previous Tx o No oYes When . o Group O packed red cell uncrossmatched blood (promptly
issue) and direct that the blood bank personnel provides
Type of request o Stat o Today the blood immediately.
o Preoperative o Type & screen (T/S) I accept full responsibility for this request.
Time & Date of Blood to be used I vcvi s i visiin s ssiensn s a s P ARA RS A AASS AR S & S ss Se N amn RS ERS) M.D.
=
[0, L M.D. Examined by © ....ccceiiiiiiiiiiiiiiienccesties e e eae

winog *  unavaeuii 1dTunsiuses 1SO 15189 smdninnas g Honljiin s nauinemaainzumed nisniNaE BN
10000269|
Fo-WI-LAG-001/006 Rev.1 0105/52 F-LAG-017 | Wef. 52
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Complete X-match unit Complete X-match unit
Tanlaitin 2 2las niﬁﬂaioi'm‘!,%'nm
NINLIIAIN Taisnw 3 2lae
A A
Previous Tx o No ERSSnen L
Type of request | o Stat o Today
o Preoperative o Type & screen (T/S)

Time & Date of flood to be used

-------------------------------------------------------------------------

D) e e ) PSR [ CE RNy (SN e e M.D.
\ 4

Nntanie Blood group tay

RBC antibody screening,
Tailavin crossmatched unit

szinnaasnisealalia
4
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| Type and Screen

_ Crossmatched TIS

« ABO typing done done

« Antibody screening done done
if negative —> T/S

crossmatch <— if positive

« Crossmatch « done at RT, 37 °C and

not done

Coomb’ test

+ release blood to be kept appropriate blood are
available in OR kept in blood bank and
available for immediate

release
* 99.9% assurance of safety

o

msdsasramenendInenmsvanadiiladeanndiae : Pimpun Kitpoka,MD. (01/08/65) Slide 6/34 Pimpun  Kitpoka,M.D.




..........

..........

----------

..........

..........

..........

..........

..........

..........

..........

..........

............

TYPE OF BLOOD REQUESTED

o1. *PRC Packed Red Cell

n2. *LPB Leukocyte poor red blood cell

03. *LPBF Leukocyte poor red blood cell, filtration

o4. *LPBI Leukocyte poor red blood cell,
filtration & irradiation

05. * SDRF Single donor red cell, filtration

o6. * SDFI Single donor red cell, filtration & irradiation

n7. *LPPC Pooled leukocyte poor platelet concentrate 4 u

o8. *LPPF Pooled leukocyte poor platelet concentrate,
filtration 4 u

p9. *LPPI Pooled leukocyte poor platelet concentrate,
filtration & irradiation 4 u

o 10.* SDP Single donor platelet, closed system

o 11.* SDPF Single donor platelet, filtration

o 12.* SDPI Single donor platelet, filtration & irradiation

o 13.* SDG Single donor granulocyte

o 14.* FFP Fresh Frozen Plasma

o15. CRP Cryo Removed Plasma

o 16. CPP Cryoprecipitate

o 17. Fibrin Glue 100 1U/2 ml +set

o 18. Fibrin Glue 250 IU/2 ml +set

o 19. Fibrin Glue 250 1U/5 ml +set

o SRR i

D 20 ' AUTOLOGOUS BLOOD ....................................................................
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Surgical Blood Orders

* Procedures usually require transfusions
o Preoperative crossmatched unit ready in OR

o Autologous blood autologous unit in OR

* Procedures rarely require transfusion
Inappropriate for preoperative crossmatch

o Type and screen (T/S)
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Crossmatch to Transfusion Ratio (C:T ratio)

« C: Tratio > 2 : 1 means excessive requests for crossmatches
Request > 2 crossmatched unit, but only 1 unit was transfused

* How to decrease C : T ratio

o establishing a guideline for transfusion or a maximal
surgical blood order schedule (MSBOS) using data

about past blood usuage

o use of Type and screen (T/S), recommended for surgical

procedures which blood usuage is < 0.5 unit
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Maximum Surgical Blood Order Schedule (MSBOS)

 Gynecology

AP Repair 1 unit
D&C T/S
Hysterectomy-abdominal T/S
Hysterectomy-radical 2 units

* Obstetrics
2 units

T/S

C-Section hysterectomy
C-section
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2. mifweevltidsadwiy Elective surgery / procedure
ol Uauiidesmuidenldidamuimun wariodunuamaldumidyszsiu weglanLaritu
Fdggerlavjimiduuuaiieadu 8 niansensIuMTYadakaz i snan sannseRnamiAuluss e ld
Favermnuinomaisdsislud
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(5) viiamsiwiniiveaden > 4 Units
22 Sadnuuazdndiumsiidandnisiiian Widedldidan nisiadafssnfanuuy Type &
Screening (T/5) unymsswinAsesldidon stramnemilundasiu
2.3 yngaudnmsissuniguasiivisnlaislisueaiaifiulililunisiade (Preoperative
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MAU | (1) vHAMSHIAAN11ADI901100A | (2) THAMSHIAANDDUABANUL Type & Screening (T/S)

1 Sural nerve biopsy External ventricular drainage

2 Selective nerve root block CSF shunting

3 Carpal tunnel releasing

4 -

5 =

6 -

7 -

8 -

9 A

maatiNN19A K UAIIUNIULAAALaz S NN laa AL N

Maximum Surgical Blood Order Schedule (MSBOS)

29 Neurosurgery
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eyl (3) ¥HamsEsanauaen | (4) ¥HANMSHIAANYBIAA | (5) FHANIHIAANIY AN
< 2 Units 3-4 Units > 4 Units
(T‘lJ‘smgqi‘hmugﬁmﬁaﬂﬁmmﬁam

1 [Brain tumor <3 cm Brain tumor 3-6 cm [Brain tumor > 6 em (4-8 u)

2  [Endoscopic spinal Intracranial hemorrhage IIntracranial aneurysm (8 u)

decompression/diskectomy

3 Spinal tumor <2 cm Degenerative spine fusion > 2 level -

4 [Degenerative spine fusion 1-2 levels High flow bypass =

S [Low-flow bypass - -

6 |Carotid endarterectomy - -

7 [Skull biopsy - -

8 [Stereotactic brain biopsy - -

9 |Temporal lobectomy/lesionectomy - -

10 [Deep brain stimulation - -

maativN19A K UAITNIULRaALaz S NNI9T laRa AL dN

Maximum Surgical Blood Order Schedule (MSBOS)

2923 Neurosurgery
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Advantages of Autologous Blood

* Prevents transfusion-transmitted disease

* Prevents red cell alloimmunization

 Supplements the blood supply

* Provides compatible blood for patients with alloantibodies
or rare blood groups

* Prevents some adverse transfusion reactions
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Predeposit for Scheduled Surgery

%

* 1 unit of whole blood was collected
every 3 days

» last phlebotomy : at least 3 days
before operation

» usually collect each unit 1 week
apart

[ —

CMOsSMATON
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Intraoperative Hemodilution
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Intraoperative Salvage
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| Intraoperative Blood Salvage Program

Prooessed autologous for re-nfusion

. ( . /)
—_ 3
Heparinized saling |
Du | II. - 11 | jr— |
aHumen -
. Saling Washed
- for washing REC
.\-L‘ \._\
\—

Resenvoir

»
hY

\ _—
T Wastepodus olectinbig
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» Cell saver work by suctioning blood

from the surgical field using low levels
of suction to avoid hemolysis,
aspirating fat, amniotic fluid, gastric
fluid, or bone fragments.

Washing the collected blood to remove
debris, and reinfusing the washed RBCs
suspended in saline back to the patient
either continuously or collected in a bag
and reinfused.

It is most useful in cases which a lot of
blood is shed, recommended for
patients lost at least 20% of blood
volume in cardiovascular, orthopedic

_ ‘u'

surgery, liver transplantation.



Il Intraoperative Blood Salvage Program

Contraindication

- If the surgical field is grossly contaminated with bacteria (e.g., bowel
perforation), washing in conjunction with leukoreduction filters reduced
the bacterial load by 99%.

* In cases in which malighant cells might be reinfused from tumor
resection, the risk of metastasis is theoretical. Malignant cells are
typically much larger than blood cells and would be likely to get
trapped in the standard blood filter or leukoreduced filters.

* The greatest risk is the reinfusion of the collected blood. Unwashed
blood may be hemolyzed or contain inflammatory cytokines, which may
contribute to DIC in the recipient.

» Possibility of introducing an air embolism that can get lodged in lung
vessels if the bag is not properly vented.

[}

Berg M. and Justison G. Transfusion 2013;53:1888-1893 ) )
. - e . . . Pimpun Kitpoka,M.D.
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Red Blood Cell (RBC) Component Availability for
Emergency Transfusion

Availability Principle Immunohaematologic Risks

Group O RBCs* 0-5 minutes Hemolytic transfusion reaction resulting from
patient’s red cell alloantibody

ABO identical 10-15 Hemolytic transfusion reaction resulting from
uncrossmatched RBCs minutes ABO-incompatible transfusion or other
alloantibody present in the patient
Crossmatched RBCs 40-60 Hemolytic transfusion reaction resulting from
minutes ABO incompatible transfusion

*D-negative for females of childbearing potential and for others known to have anti-D or to have been exposed to
D-positive red cells

Transfusion Therapy: Clinical Principle and Practice . .
. - s . . . Pimpun Kitpoka,M.D.
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Complete crossmatching

EMERGENCY REQUEST. | certify that the urgency of

the medical condition of my patient is sufficiently grave to

warrant the use of :

o Initial crossmatched blood (15 min)

o Group specific uncrossmatched blood ( 5 min)

o Group O packed red cell uncrossmatched blood (promptly
issue) and direct that the blood bank personnel provides
the blood immediately.

| accept full responsibility for this request.
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Emergency Request

* Initial crossmatched blood (30 min)
* Group specific uncrossmatched blood (5 min)

* Group O red cell uncrossmatched blood (promptly issue)
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ABO Identical

Compatible / Incompatible

. . . Pimpun Kitpoka,M.D.
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Blood Transfusion in Emergency Situation

Whole blood : Only ABO - Ildentical
Blood component : ABO - Identical

or ABO - Compatible
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Red Cell Compatibility

Patient Group Compatible Donor Groups

A A 0O

B B,O
AB AB,A,B,0
o o

msdsasramenendInenmsvenadiladaundiae : Pimpun Kitpoka,MD. (01/08/65) Slide 25/34 Pimpun Kitpoka,M.D. 6



Plasma and Platelet Compatibility

Compatible Donor Groups

Patient Group for PlasmalCryoprecipitate
A A,AB
B B,AB
AB AB
0 O,A, B,AB

* Cryoprecipitate may be given without regard to ABO type, if necessary
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Massive Blood Transfusion

E. Guerado. EurJ Trauma Emerg Surg;2016,42(3) 283-295
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IV Acute Blood Loss / Approach to RBC Transfusion

- Keep the platelet > 50x10° /L by administering platelet concentrate.

« Maintain PT and APTT ratios less than 1.5 times the control value by giving
fresh frozen plasma (FFP).

» Fibrinogen in the from of cryoprecipitate can be giving if fibrinogen levels
are low, to maintain fibrinogen concentration > 1.0 g/L

« Coagulation problems occur in patients with extensive bleeding
o Loss of haemostatic factor;
o Consumption in clot formation;
o Dilution with blood component and volume expanders;

Bleeding in trauma and surgery
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Principles of management of massive blood loss

Replace and maintain oxygen-carrying capacity by:
Maintaining blood volume
Optimizing PCV > 20 %

Maintain hemostasis by:
Platelet count > 50 x 10°/L
INR and APTT ratios < 1.5
Fibrinogen > 1.0 g/L

Avoid metabolic disturbances
Hypocalcemia
Hyperkalaemia
Acid-base disturbances
Hypothermia

Treat the cause of the blood loss
'y

Bleeding in trauma and SU9ery. owasiladiaursiae - Pimpun Kitpoka,MD. (01/08/65) Slide 29/34 Pimpun  Kitpoka,M.D. 6



| Massive Transfusion Protocol

BLOOD BANK DEPARTMENT OF PATHOLOGY,
RAMATHIBODI HOSPITAL

Accreditation No. 4033/50 Tlsafioudussaoialadaauio 4 usiu
CLINICAL INDICATION Oute Age e
Name Sex © Male o Female
TYPE OF BLOOD REQUESTED Unit H.N. Clinicward
o1 *PRC Packed Red Cell Name of Blood Drawer

o2 *LPB Leukocyte poor red blood cell

o3. *LPBF Leukocyte poor red blood cell, filtration LAB. REQUEST
o4, *LPBI Leukocyte poor red blood cell, o 21.* ABO group

filtration & irradiation o22*RhD) ... o*Rh(Completetyping)
o5. * SDRF Single donor red cell, filtration o 23.* DCT Direct Coombs test

6. * SDFI Single donor red cell, filtration & irradiation 0 24." ICT Indirect Coombs test

n7. *LPPC Pooled leukocyte poor platelet concentrate 4 u 0 25." Ab. Identification

o 8. *LPPF Pooled leukocyte poor platelet concentrate, DONOR : unit number Group
filtration 4 u

o9. *LPPI Pooled leukocyte poor platelet concentrate,
filtration & irradiation 4 u

o 10.* SDP Single donor platelet, closed system

o 11.* SDPF Single donor platelet, filtration

o 12.* SDPI Single donor platelet, filtration & irradiation

o 13.* SDG Single donor granulocyte

o 14.* FFP Fresh Frozen Plasma

o 15. CRP Cryo Removed Plasma..

o 16. CPP Cryoprecipitate = & T sfus

217, Fibrin Giue 100 102 mi sset | |_J Massive Blood T mmﬁff‘__

o 18. Fibrin Glue 250 1U/2 mi +set D Massive Blood Transl'lu_l_.fégp

o 19. Fibrin Glue 250 1U/5 ml +set

o Other preparation L1} Massive Blood Tra

s

——

package 1

e et

PacKifie s

nsfiigion [Package 3 |
~———"EMERGENCY REQUEST. | certify that the urgency of
the medical condition of my patient is sufficiently grave to

220 * AUTOLOGOUS BLOOD warrant the use of :
o Initial crossmatched blood (15 min)
o Group specific uncrossmatched blood ( 5 min)

Previous Tx o No oYes When | o Group O packed red cell uncrossmatched blood (promptly
issue) and direct that the blood bank personnel provides
Type of request o Stat o Today the blood immediately.
o Preoperative o Type & screen (T/S) | accept full responsibility for this request.
Time & Date of Blood to be used S R s M.D.
Orderby : ........... ....M.D. Examined by : ......
winons * dunanadoui WTunsiuie 1SO 15189 ndninnasg Yol fiRnm mainemaainnumd nssns e isugy
10000264
Fo-WELAG-001/006 Rev. 1 010852 F-LAG-017 | M4, 5,
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| Massive Transfusion Protocol

Laboratory turn around time (min)*

Package | Blood Component

Initial Group specific Group O
crossmatch uncrossmatch Uncrossmatch

1.1 PRC gr. O fasiziiangdihananli PRC gr. O
Aadlaan stand by EpTA+Cloted Blood ( 6 cc.)
Blwgiivdann 5
ER %52 OR
1.2 PRC 3 units Gasiziiandhanawln
PRCgr.O 5
1
1.3 PRC 3 uints 510152960 ABO blood group 310

Qo o 1 kg o
Usziaianagionay 2 a5
daslnzidaadihuianasauay

vy 15 10
NI

. . "
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I Massive Transfusion Protocol

Laboratory turn around time (min)*

Initial Group specific Group©O
crossmatch uncrossmatch Uncrossmatch

Package | Blood Component

PRC 6 units fasanzidangihafianedauninu
whAula 15 10
FEP 2 units 30
2 Thawed Plasma
LPPC 1 set or lunmzmaumnaulaiin
SDP 1 unit

analallamaiianmuals
10
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Il Massive Transfusion Protocol

Laboratory turn around time (min)*

Initial Group specific GroupO
crossmatch uncrossmatch Uncrossmatch

Package | Blood Component

PRC 6 units Aauazidangiefianeaauany
A ula 15 10
FFP 2 units 30
Thawed Plasma
LPPC 1 set or Tunmzaauaau
3 SDP 1 unit . e R
ana=ldlamunnium 10
Cryoprecipitate 40

10 units
Thawed and pooled
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Thank you
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