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Definition : coagulopathy :

A pathological condition that reduces
the abllity of the blood to coagulate,

resulting in uncontrolled bleeding.

a clotting defect in which bleeding does
not stop in the usual time period.



When our pati enije: |

. We want to stop bl eedi
bleeding patient.

. We may need to transfu

. But transfusion may not have benefit or even
harmful if we do not know about it.



Concern about blood transfusion ¢

One unit of whole blood
Rbc

White cells 1-3 x 10%unit
(1,000,000,000) Concerni blood transfusion as

Platelets at least 7- 8 x 1010 iquid ransplantation

Plasma protein

Organism 1 viruses ?? CMV
HIV (1000- 1 million cpm )/HBV :

mal ari a, Zi ka, D¢

Came from human donors

pharmaceutical-technology/pharmaceutical-biotechnology
/human-blood-proteins.html


http://www.westfalia-separator.com/applications/chemical-
http://www.westfalia-separator.com/applications/chemical-
http://www.westfalia-separator.com/applications/chemical-
http://www.westfalia-separator.com/applications/chemical-
http://www.westfalia-separator.com/applications/chemical-

Question 1

History : 58 years old patients with CA
colon receive red cells blood
transfusion donated by his son. 10
days later, he developed fever, rash
and dyspnea. Clinical course T rash
progress to all over body and he
developed diarrhoea, hepatitis and
pancytopenia not response to any
treatment and finally died of severe
Infection.

What is the most likely diagnosis in
this case ?

a. CA colon advanced
stage

D. Transfusion -
transmitted hepatitis

C. Transfusion-associated
graft versus host
disease

d. Hypersensitivity to
medication that may
present in blood
product



Adverse effect of blood

transfusion E

Hemolysis :non-immune
Volume overload

Iron overload
Hypothermia

Citrate toxicity
Hyperkalemia
Dilution-coagulopathy

Immunomodulation

Foreign antigen i antibody to red cells- hemolysis
acute /delayed/alloimmunization
- white cells i alloimmunization T FNHTR,TRALI
- platelet refractoriness
- plasma protein i allergy (rash 1 mild --- anaphylaxis )

Infectious complication:HIV,HBV,HCV,Dengue,
Blood mal ari a, bacteria etcéééé.

product

Transfusion associated
Graft-versus host disease



" o000
B I O O d d O n at I O n http://Mmww.fivepointsoflife.com/teach-learn/whiat-® ®
are-the-five-points/apheresis-donation o

Whole blood donatio

-

1

1. Bicod is drawn,

2. Blood is separated into
components by a centrifuge
3. Neaded components are
collected into sterile bags, 2
4. Unused components are
retumed o the donor

4

RBC

Apheresis donatio —

https://library.med.utah.edu/WebPath/TUTO
RIAL/BLDBANK/BBAPHER.html




How do we produce blood si2:
p ro d u C t S Post-centrifugation: red cells, buffy co.at.and

1”;‘{ Ql,asma layers

Centrifugation forces i
separate whole blood into "
components on the basis of
differentces in density

Rbc 1.100 k N ...

—= Buffy coat

Plasma —__|

2
Buffy Coat

— Plasma

Whbc © L
monocyte 002 =" [ BASIC METHODOLOGY
lymphocyte 1.072 Centrifugation of the donation
neutrophil 1.082 Tpam

Platelets 1.058 Yy

Plasma 1. 026

Equipment 1 refrigerated
centrifuge




Question 2

When will you transfuse FFP to him
A 67 y-o Chronic liver disease male

need bilateral total knee
replacement which is schedule for a. lToday
tomorrow at 2 pm. b. Tonight

His coagulogram showed i PT 25
sec . aPTT 70 sec. c. Tomorrow at 6 am

d. Tomorrow just to finish
before operation

e. Give free flow FFP in OR



Question 3

Patient with deep vein
thrombosis who receive
heparin 1V drip has lung
hemorrhage.

The laboratory result
showed that aPTT > 180
Sec .

What Is the appropriate
treatment ?

FFP
cryoprecipitate
wait for heparin to
metabolite

reverse heparin with
protamine sulfate

recombinant factor
Vila
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Fresh frozen Plasma s
|
FFP contain all coagulation factors (> 0.7 IU/ml) and
plasma proteins and is free of red cells , platelets and
leukocytes
Indication
Patient with
multiple factor deficiencies(liver disease, DIC, dilutional coagulopathy)
bleeding

will undergo an invasive procedure
congenital factor deficiencies - no factor concentrate available
reversal of Warfarin effect in patient who are bleeding or need surgery.
replacement solution for plasma exchange in TTP
Do not use for reversal of Heparin



Blood product: plasma and platelets = ¥ABy

Jumbo plasma

Fresh frozen
plasma

Cryo-remove
plasma

Plasma contain all coagulation 500 ml|
factors and F VIII> 0.7 IU/ml

Plasma contain all coagulation 230 ml
factors and F VIII> 0.7 IU/ml

Plasma after removal of 200 ml
cryoprecipitate

1071 20 mi/kg
10-20 ml/kg
NA

AL

1-2 bags
2-5 bags

Use for TTP

Plasma
exchange




Dosage -
£ |

Patient | Donor group
10-20 of ml. of FFP/kg body weight group
: : : 1st 2"d choice
each unit should be infusion completely choice
within 4 hours(recommend-2 hours) or 5 5 B AorB
10-20 mi/kg/hr ’
Transfuse via blood filter A A AB
B B AB
AB AB | -
é’uui‘m?m%’u

| FFP, Cryoprecipitate

|
|
=

i

% Do not transfuse overnight
- There is some short half-life
coagulation factor !!

Maximum effect
immediate after transfusion




Half-life of coagulation factors

factor level % recovery half life
I 100-150 50 3-6 days(S)
I 40 % 40-80 2-5 days(S)
V 15-25% 80 15-36 hours(U)
Vi 5-10% 70-80 2-7 hours(S)
Vlll:c 10-40% 60-80 8-12 hours(U)
IX 10-40% 40-50 18-24 hours(S)
X 10-20% 50 1.5-2 days(S)
XI 15-30% 90-100 3-4 days(S)
protein C 2-8 hours
protein S 7-72 hours
Antithrombin [ll 24 hours

Dynamic condition !!
Splenomegaly, low platelet , DIC Monitor clinical outcome, PT,PTT, Platelet count
fibrinogen



Precaution
|

Maximum therapeutic effect T immediate
after transfusion

. Be careful about volume overload!
. Side effect 1 allergy, volume overload

~ Outcome
may vary , bleeding always i dynamic
Monitoring of outcome T adjust transfusion need



What Is cryoprecipitate ? :
FFP ---- cold thaw at 4 C
There Is precipitation of
factor VIII
vWF
fibrinogen
filbronectin
factor XIlI

Remove majority of plasma



Cryoprecipitate

. Volume ~ 20 ml
fibrinogen ~ 200 mg

Factor VIII:C ~ 100 |U

von Wi | | e b faatard 6 s
Factor XIlI

Storage at -20 C for 1 year

Indication

Source of factor VIII:C
replacement when factor

VIII:C concentrate is not
available

fibrinogen defect (qualitative
and quantitative)

other complexes deficiency
states like DIC

Factor Xl deficiency

Source of von Willebrand
factor

Source of fibrinogen for
fibrin glue



Cryoprecipitate dose

Factor VIl replacement  Raise fibrinogen
(not treatment of choice)

Cryo 2 unit / BW 10 kg

Factor VIII 1 1U/kg raise fibrinogen 100 mg/d|

raise factor VIl 2 %
1 bag of cryo T 100 IU F VI
e.g. BW 50 kg need FVIII 40 %

Give Factor VIII 1000 IU =
10 bag Cryo
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Use within 6 hours after thaw and
should be infuse as soon as possible
Do not refrigerate again after pooling.

Take time for pooling



Question 4

Nurse ask you where
she should keep the
pool of 20 units

cryoprecipitate . Your
answer is ..

a. transfuse to patient
Immediately

b. keep in refrigerator at
Ward

c. return to blood bank to be
stored in shaker

d. return to blood bank to
store in monitor refrigerator

e. keep frozen to preserve
fibrinogen and thaw later



Blood product: plasma and platelets = ¥ABy

A
-

Jumbo plasma Plasma contain all coagulation 500 ml 107 20 ml/kg 1-2 bags
factorsand F VIII> 0.7 IU/ml

Fresh frozen Plasma contain all coagulation 230 ml 10-20 ml/kg 2-5 bags

plasma factors and F VIII> 0.7 IU/ml

Cryo-remove Plasma after removal of 200 ml NA Use for TTP

plasma CryopreCIpltate Plasma

exchange
Cryoprecipitate  Very few plasma, FVIII 100 20 mi BW 10 kg/2 bag 8 -10 bags

IU/bag, F XIII, vWEF, fibrinogen
200 mg

Any group




Question 5

20 years old Hemophilia A
patient come to ER
because he has muscle
pain after play football.
His weight is 50 kilogram.
His right thigh was painful
and 20 cm bigger than
left thigh

What will you give him to
treat muscle pain?

a. Analgesic

b.

Observe and
conservative treatment

. Give cryoprecipitate 13

units

. Give Factor VI

concentrate 25 1U/kg



Plasma products
overall viral safety nets

A robust set of safety measures under

Regulatory Authorities supervision

Epidemiological

Donor’s Donation Mini-pool Viral reduction ’

surveillance screening testing NAT testing treatments

From : Thierry Burnouf, P, Plasma fractionation:

Technical and organisational points to consider
IPFA workshop Indonesia 2017



Treatment of coagulopathy

Hereditary coagulation defect :

Hemophilia A

Hemophilia B

Von Willebrand
Disease type Il,llI

Other Factor

deficiency
1LV, VIILIX, X, X

Factor VIII concentrate or
r FVIII

Factor |X concentrate or r
FIX

DDAVP
Factor VIII concentrate
with high vVWF

VWF concentrate

Plasma 1 prefer pathogen

Inactivation /PCC (not for
F V deficiency)

F VIII 11U/kg raise

factor VIII 2 % ,
T4, 8-12 hours

F IX 11U/kg raise F IX
1%, T,,12-24 hours



Massive transfusion

Definition :
Transfusion > total blood volume within 24 hours
Transfusion > 4 units RBC within one hour

Transfusion > 50 % total blood volume within 3
hours

Definition i amount of blood transfuse over a period of time 1
indicate of uncontrolled major hemorrhage

Raymer JM et al. Surg Clin North Am 2012



000
00
n n n :.
Breaking vicious cycle
Hemorrahge . Control hemorrhage
. Use possible
% % resuscitation products
Coagulopathy Resuscitation . Pl‘event hypOtheI’mia
. Prevent hemodilution
@ P @ ., Treat coagulopathy
and

hypothermia

Massive transfusion — may associated with hemostatic and
metabolic complications



: : 0000
Management of massive transfusion eeco
o000
A0
o . Coagulation factors 15%
Clinical and Hypovolaemic Loss of Coagulation Fibrinogen 1. {Ig.‘L
Laboratory shock (30% loss  75%red factors 30% Platelets 100 x 10° I ;Tai ‘;:;;;1’35‘ l'!z
Parameters of BV) ealls P’I‘IAPTT1 SxN PT/APTT>15xN DICE

! : '

Crystallold
Callnid ‘H“l““””"”l"”””""” ”""“”“"|||IIII|||u|.....

d”l”“ Packed Red Cells

Fresh Frozen Plasma
andlor
Cryoprecipitate

0 0.5 1.0 15 2.0
Blood Velumes Replaced

Blood Product Administration

Alternatives
g, PCC

Fresh whale bload
Pharmacological
agents

From Erber WN Massive blood transfusion elective surgical setting,
Transfusion apheresis Science 2002;27



Massive transfusion e

Previous approach / practice

Crystalloid/RBC tx

4

Lab evidenced of coagulopathy
plt< 50 K, PT,aPTT > 1.5
Poor Outcome

ﬁbrinogen <100 mg/dl— Dilutional coagulopathy !!

Abdominal compartment syndrome
@ Increase fibrinolysis

Transfuse platelet/ FFP/CRYO



New pathophysiology

Meil3ner, A. et al. Transfusion Medicine and Hemotherapy, 2012



