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Abstract

Abstract

Introduction: Bleeding is the second leading cause of death after
trauma. Initial care of the patient with hemorrhage focuses on restoring
circulating blood volume and reversing coagulopathy. Trauma and
injury can initiate the coagulation cascade. Patients with massive
bleeding should be resuscitated with goal-directed therapy, applying
recent recommendations of goal-directed therapy, massive transfusion
protocols, fixed ratios, markedly impact the outcome.

Obijectives: This review aims to study the physiology of hemostasis
and coagulation cascade, causes, pathophysiology and management of
disorders of hemostasis in critical care unit.

Data sourses: Medline databases (PubMed, Medscape, Science Direct)
and all materials available in the Internet till 2017.

Study Selection: This search presented 150 articles. The articles
studied the causes, pathophysiology and management of disorders of
hemostasis in critical care unit.

Data extraction: If the studies did not fulfill the inclusion criteria, they
were excluded. Study quality assessment included whether ethical
approval was gained, eligibility criteria specified, appropriate controls,
and adequate information and defined assessment measures.

Conclusion: Massive bleeding with coagulopathy and hemorrhagic
shock poses a potential threat to life in numerous clinical settings.
Optimal treatment including the prevention of exsanguination
necessitates a standardized and interdisciplinary approach. Several
studies have shown the importance of massive transfusion protocols
and standardized coagulation algorithms to improve survival of
severely bleeding patients and to avoid secondary complications.

Key words: coagulopathies ICU, hemorrhagic shock
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Introduction

The definition of coagulopathy is “a condition in which
I the blood ability to clot is impaired.” However, for some
clinicians, the term also covers thrombotic states, and
because of the complexity of the hemostatic pathways, the
two conditions can exist simultaneously. Such states are
common in patients in the intensive care unit and require a
clinicopathological approach to ensure that the correct
diagnosis is made and the appropriate treatment administered
(Orfanakis and Deloughery, 2013).

Hemostasis is the process that maintains the integrity
of a closed, high-pressure circulatory system after vascular
damage. Vessel-wall injury and the extravasation of blood
from the circulation rapidly initiate events in the vessel wall
and in blood that seal the breach. Circulating platelets are
recruited to the site of injury, where they become a major
component of the developing thrombus; blood coagulation,
initiated by tissue factor, culminates in the generation of
thrombin and fibrin (White and Newton, 2015).

Bleeding is the second leading cause of death after
trauma. Initial care of the patient with hemorrhage focuses on
restoring circulating blood volume and reversing coagulopathy.
Trauma and injury can initiate the coagulation cascade. Patients
with massive bleeding should be resuscitated with goal-directed
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therapy, applying recent recommendations of goal-directed
therapy, massive transfusion protocols, fixed ratios, markedly
impact the outcome (Paterson and Stein, 2014).

Hemostatic disorder is common in critical ill patient
and may be complex and multifactorial in pathogenesis. As
disorder of hemostasis may complicate a wide range of
medical, surgical and obstetric disorders, definitive diagnosis
and specific therapy can significantly impact the outcome
(Hart and Spannagl, 2014).

Massive bleeding with coagulopathy and hemorrhagic
shock poses a potential threat to life in numerous clinical
settings. Optimal treatment including the prevention of
exsanguination necessitates a standardized and interdisciplinary
approach. Several studies have shown the importance of massive
transfusion protocols and standardized coagulation algorithms to
improve survival of severely bleeding patients and to avoid
secondary complications (Grottke et al., 2013).
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Aim of the Work

The aim of this essay is to study the physiology of hemostasis
and coagulation cascade, causes, pathophysiology and

management of disorders of hemostasis in critical care unit.
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Chapter (1)
Physiology of Hemostasis and
Coagulation Cascade

With the evolution of vertebrates and their pressurized
circulatory system, there had to arise some method to seal the
system if injured; hence, the hemostatic system. Interestingly,
there is nothing quite comparable to the vertebrate hemostatic
system in invertebrate species. In all vertebrates studied, the basic
constituents of the hemostatic system appear to be conserved.

Each element of the hemostatic system occupies a site at
the vertex of an equilateral triangle. This representation
implies that each system constituent interacts with and
influences all other constituents. In the normal resting state,
these interactions conspire to maintain the fluidity of the
blood to ensure survival of the organism. Normally, only at
the site of an injury will the fluidity of the blood be altered
and a blood clot form (figure 1) (Colman et al., 2006).

Coagulation Proteins

Platelets Endothelium

Figure (1): Basic representation of the elements of hemostasis
(Colman et al., 2006)
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Constituents of the hemostatic system:

1- Endothelium:

The endothelium normally promotes blood fluidity,
unless there is an injury. With damage, the normal response
IS to promote coagulation at the wound site while containing
the coagulation response and not allowing it to propagate
beyond this site (figure 2) (Aird, 2005).

Procoagulant Anticoagulant

Figure (2): A stylized view of endothelial functions related to procoagulation and
anticoagulation. The subendothelial matrix, represented by the purple
interlocking lines, is a complex of many materials. The most important
constituents of the subendothelial matrix related to coagulation
function are collagen and vonWillebrand factor (Aird, 2005).

Until recently, the dogma of blood clotting suggested
that the single, major procoagulant function of the
endothelium is to make and express tissue factor with injury.
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