Thrombin-Activatable Fibrinolysis Inhibitor(TAFI)
Gene Polymorphism In Systemic Sepsis,
Relation To Disseminated Intravascular Coagulation

Submitted For Partial Fulfillment Of Master Degree In
Critical Care Medicine

By

Hassan Mohamed Hassan Al Hossary
M.B.,B.Ch.

Supervised by

Gamal Hamed, MD
Asst. Prof. of Critical Care Medicine

Cairo University

Amal Rizk, MD Nashwa Abed, MD
Asst. Prof. of Clinical Pathology Asst. Prof. of Critical Care Medicine

Critical Care Department Critical Care Department

Cairo University Cairo University

Faculty of Medicine
2008







Acknowledgement
Acknowl edgenent

For ALLAH the merciful, the compassionate, | kneel to express my gratitude
for all the countless gifts | have been offered, including those who gave their hands
to enable me to fulfill thiswork.

No words are sufficient to express my deep appreciation and profound
gratitude to Prof. Dr. Sherif Mokhtar, Professor of Critical Care Medicine, for
offering all his students an inspirational role model, for showing us the excitement
and joy of critical care medicine, for his dedication to education and for his
encouraging attitude and invaluable advice made it possible for any one to overcome
even the most difficult obstacles in preparing the research. | am really honored to
belong to the school of this scientist.

| would like to send my deepest gratitude to Prof. Dr. Hassan Khled,
Professor of Critical Care Medicine and Chief of Critical Care Medicine Department
for her abundant and fruitful encouragement, continuous support to her students, for
her kindness, for her nonstop effort and endless giving to the running the department
in the best way possible so as to maximize its performance.

My true appreciation is to Prof. Dr. Gamal Hamed, Assistant Professor of
Critical Care Medicine for his meticulous supervision, for his kind guidance,
valuable instructions and generous help. The time | worked under his supervision
consolidated my knowlge, refined my experience and made me feel confident as a
research student, because of the freedom he gives his students to express them selves
no matter how inexperienced they might be. Thus, | realy acknowledge that |
consider my self lucky for ingoing the advantage of being supervised by such a great
supervisor.

| am deeply thankful to Prof. Dr. Amal Risk, Assistant professor of Clinical
Pathology in Critical Care Medicine Department for his great help, outstanding
support and active participation, for his sympathy, kindness and constructive advice.

| would like to express my deep sense of gratitude to Prof. Dr. Nashwa Abed,
Assistant professor of Critical Care Medicine who had spared no effort in guiding
me through out the long and tiring task of writing thisthesis.

| wish to thank deeply Mrs. Manal Youssef, Criticdl Care Medicine
Department for her patience and concentration in performing the computer work of
thisthesis.



Acknowledgement
| am greatly indepted to my father, my brothers, my wife and my sweet heart
Mohamed for induring the suffering of being away from whom for along time.

Finally I am so thankful and honored to belong to the critical care medicine
department, the land of imagination, innovation and fruitful research.

Hassan El Hossary



Thrombin-activatable  fibrinolysis  inhibitor (TAFI)  gene
polymorphisms in patients with systemic sepsis ,relation to

disseminated intravascular coagulation.

Abstract
Thrombin-activatable fibrinolysis inhibitor (TAFI) is a recently identified as a potent

inhibitor of fibrinolysis. TAFI is activated by the thrombin-thrombomodulin complex
and activated TAFI suppresses fibrinolysis by remova of carboxy-terminal lysine
(and arginine) residues from partly degraded fibrin polymers, preventing the binding
of the fibrinolytic components Plasminogen and tissue-type Plasminogen activator to
fibrin. Recently TAFI was identified as a link between coagulation and fibrinolysis, as
TAFI can be activated by thrombin and once activated potently attenuates fibrinolysis,
The plasma TAFI concentration is amost entirely genetically determined, on the
bases of this one would predict that DNA polymorphisms that increase TAFI activity
would deteriorate the outcome of sepsis and DIC. We investigated whether plasma
TAFI levels and polymorphisms located in the TAFI gene could constitute in the
pathogenesis and prognosis of sepsis and DIC in 40 patients suffering from sepsis of
different etiology admitted the to the Intensive Care Unit of the Cairo University and
16 normal control persons . Their baseline characteristics were similar., There was
increased TAFI antigen levels in all patients however no significant difference
between Patients with sepsis, severe sepsis and septic shock regarding their TAFI
antigen levels [median/interquartile range (IQR) 205/35.3, 234.8/50.3, and
221.6+49.5nmol/l, respectively, p=0.543],and also DIC patients .The TAFI 325 lle
genotype (of more antifibrinolytic activity was found in all patients on the contrary

all the control person had TAFI 147 Alaof less antifibrinolytic activity .

In conclusion: The TAFI 325 Ile gene polymorphism and plasma activity was
significantly high in patients with sepsis and in those with organ failure, suggesting
that TAFI may play an important role in the mechanism of organ failure in DIC-
associated sepsis.

Keyword : TAFI fibrinolysis, sepsis, DIC,thrombin ,TAFI polymorphism,MODS.
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Introduction

Introduction

epsis is the leading cause of mortality in non icdodic intensive

care units?. Sepsis is generally considered to results from

excessive activation of hasinflammatory defense mechanisms.
These mechanisms include the release of cytokindstlam activation of
plasma protein cascade systems such as the commilenwntact phase,

coagulation and fibrinolytic systems.

The development of multiple organ dysfunction symike [MODS]is a
frequent complication of sepsis and associated pothr outcome. Though the
pathogenesis of MODS is not well understood, caagn activation is

suggested to be critically involvéd® ¥,

Plasminogen activator inhibitor type -1 (PAI-1)csnsidered the main
cause for the down regulation of fibrinolysis dgrirsepsis other anti-

fibirinolytc pathways may contribute to this as wel

Recently thrombin activatable fibrinak/s inhibitor [TAFI]or
procarboxypeptidase B or U, a new zymogene wastifaal as a potent
inhibitor of fibrinolysis ©®.Since activation of TAFI by thrombin is an
inefficient process, large amounts of thrombin aeguired (”,which are

generated upon thrombin mediated activation of Xl

Thrombomodulin considerably potentiates the atibmaof TAFI by
thrombin®® By removing carboxy-terminal lysine and arginiesidues from
fibrin, activated TAFI [TAFla] decreases tissue plasrgen activator (tPA)

dependent activation of plasminogen and inducebitign of fibrinolysis®.



Introduction

Although there are currently no data on TAFI leviissepsis, but
considering to its biochemical activity, TAFI can pestulated to contribute

substantially to the inhibition of fibrinolysis Bepsis.

Recently TAFI was identified as a link between cdagon and
fibrinolysis ™2, as TAFI can be activated by thrombin and oncevaietil
potently attenuates fibrinolysiS;® on the bases of this one would predict that
DNA polymorphisms that increase TAFI activity wouldeteriorate the

outcome of sepsi§?

Therefore ,we will study the prevalence of Thr32%limorphism in the
TAFI gene ,which is associated with increased TARdbibty and activity in
40 patients with Sepsis and relation to dissemthatavascular coagulation

[DIC], in comparison with 16 normal healthy voluete

TAFI antigen levels are in part dependent on geret/**® Three
naturally occurring single nucleotide polymorphisifSNPs] have been
described in the coding region of the TAFI gene . Ta¥adhose results in
amino acid substitutions, one at position 505A/6uteng in the amino acid
substitution Thr 147AI&9 the other at position 1040C/T leading to the
substitution Thr325lle™” This latter SNP is of particular interest as the
presence of the lle residue increases the stabdgylting in enhanced activity
of TAFla and consequently in an increased antififilsitic potential *”

Because death in severe sepsis is due to multidieglame, caused in

part by thrombotic occlusion of the microvasculatur



