Plasma: Transfuse it, Fractionate it or
Forget it?
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In 1904 Paul Morawitz proposed:
a model of coagulation

thrombokinase

Prothrombin ——ZsThrombin

thrombin

Fibrinogen—Fibrin

Morawitz, P. Beitradge zur Kenntniss der Blutgerinnung Dtsch Arch
Klin Med 1904,;79:1-28.




different things, and it all went down hill from there:=:=

fibrinogen

prothrombin

accelerator (AC-) globulin
Antihemophiliac Factor
Antihemophilic Factor B
Antihemophilic Globulin (AHG)
Antihemophilic Globulin A
Autoprothrombin |
Autoprothrombin Il
Autoprothrombin Il

Beta cothromboplastin
Christmas Factor

Contact Factor
Cothromboplastin

Facteur Antihemophilique A
Fibrin Stabilizing Factor
Thromboplastic Plasma Component
Thromboplastinogen
Hageman Factor
Hemophilia A factor
Hemophilia B Factor

Hemophilia C factor

Labile Factor

Laki-Lorand Factor

Pavlovsky Factor

Plasma Thromboplastic Factor
Plasma Thromboplastic Factor A
Plasma Thromboplastin Antecedent (PTA)
Plasma Thromboplastin Component
HESEL

Platelet Cofactor

Proaccelerin

Proconvertin

Prothrombokinase
Protransglutamidase

Prower Factor

Robbins Factor

Serum Factor

Serum Prothrombin Conversion Accelerator

(SPCA)

Stable Factor

Stuart Factor
Stuart-Prower Factor
Thrombokatalysin
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Why do hemop'h;i_]i bleed?
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The CoagulationfEascade
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Cell-based ey Peri nent&l teels|

monocytes (TF)
platelets

prothrombin

inhibitors

antithrombin 3000
TFPI 3nM
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Cell-based con@ep. al model -

Hemostasis occurs on two surfaces:
TF bearlng ceIIs an@l plltt@f@;&s
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+Vila _ Vlla
Va

TF-Bearing Cell

HEhmaR sV ORrEEANCE]FBASECNY 00 EINGINH EMOSIASISE
arone rliaereosites, §5:958-65, 2001
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\ Platelets Adhere & Are Partially
\Actlvated at Slte of Injury.
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Hemophllla Is a Failure of Platelet
Surface Thrombln Generation
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Our coagulation lab tests do'not
predict hemostasis /7 vivo! ‘
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The result of the PT or aPTT is NOIT the
same thing as hemostatic adequacy. of
the patient.

An abnormal result does not necessarily:
mean an increased risk of bleeding, and
a "normal” result dees'not mean
bleeding will not occur
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The tests are also good for
directing transfusmn»terap
for a bleedlng patlent
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New evidence suggests that RBC_?
have a role in hemostasis, teo™

Clot contraction: compression of erythrocytes into tightly

packed polyhedra and redistribution of platelets and fibrin

Douglas B. Cines', Tatiana Lebedeva', Chandrasekaran Nagaswami?, Vincent Hayes?, Walter Massefski?, Rustem I. Litvinov2, Lubica
uova3,’, Thomas J. Lowery?, and John W. Weisel?
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Increasing RBC in the cIdt
decreases the porocity

Table 1. Hydrogen/deuterium exchange rates

Hematocrit Exchange time*

0%-4% <10 st

2%-10% 2-3 min
2-10 min

3F% 10 min

42% =20 ming

*Approximate time to half the initial signal.
TThis value is limited by the time necessary to do the experiment; in reality, it is

likely to ba millisaconds.
$Results were variable (sometimes many hours).
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FXIII not only stabilizes fib'r'in, =
but helps keep RCB in the clot

Downloaded September 10, 2014 from The Journal of Clinical Investigation. doi:10.1172/JCI75386.
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RESEARCH ARTICLE The Journal of Clinical Investigation

Factor XllI activity mediates red blood cell retention

in venous thrombi

Maria M. Aleman,' James R. Byrnes,' Jian-Guo Wang,' Reginald Tran,? Wilbur A. Lam,? Jorge Di Paola,? Nigel Mackman,**
Jay L. Degen,® Matthew |. Flick,® and Alisa S. Wolberg'#
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Blood component therfapy

not always stop the-bleed|n

0 % The goal of transfusion IS to\?"é‘store ﬂhxe
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To maintain hemostasisa
sufficiently stable clot must™
be formed '

Primary hemostasis via platelet plug

Stabilized by a meshwork of fibrin due to
platelet surface thrombin generation

Final clot must resist mechanical and

enzymatic disruption until-healing occurs




Fibrin assembly can be'arace”
against plasmin degradation

Lateral Aggregation
and Fber Formation

Fibrinolysis
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Do any of our lab tests tell us
when local fibrinolysis is
winning the race?

No - we probably have to guess

Our lab tests only tell us about
the conditions of the blood

components
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- The whole idea is to get a
\stable platel t/fibrin clof
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Fibrin clot structure & stability:
depend on the amount/rate of
thrombin generated and thes
amount of fibrinogen
incorporated

Higher levels of each give more
structurally: stable clots




More thrombin gi |v a°m@__e
tightly packed cIot =

—

.

o —
=
o

DX e a

nM Thrombin



We can enhance-thr@mb|o

‘.»«

\ generation by:
| ¢ Replacmg deficient faCtOI‘S‘G)I‘ plateletu

A

ny Should return thrombin generatlon to nerma

m 0 Mlght not be\enough \ N
<> Admlnlst'rgﬁtlon\@f\rFVIIa or Prothrembln

LN

Complex?@oncentrates\‘.'

| ‘1
f 4 I\{Igt% %I”n't the%e are oﬂ%bel Js

L AT
I paients

III




e g

. We can increase fibrinogen with:
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Take-home messages in=—
hemostaslis =

¢ The cascade model helps us
Interpret the PT and aPTT tests

+ Common lab tests can help |dent|fy
a cause of bleeding and guide

transfusion therapy, but don't tell us
whether a given patient will bleed or®

not 141

W\

¢+ A cell-based model gives us insight
Into hemostatic mechanisms 1n Vive:
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