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Abstraet

Abstract

Background: Anemia is a very common disease in critically ill patients.
Approximately 29% of patients have lower than normal hemoglobin levels
when admitted to an ICU, and about 95% develop anemia within 3 days of
admission. Aim of the Work: The purpose of this study was to evaluate the
effects of restrictive and liberal red blood cell transfusion strategies on
mortality and morbidity in critically ill patients. And as a result, recommend
the more beneficial and the less deleterious strategy for critically ill patients.
Patients and Methods: This clinical interventional study was carried out at
Intensive Care Unit, Benha Teaching Hospital, Egypt, during a period from
July 2017 to November 2017. This study was approved by Ethical Committee
of Faculty of Medicine, Ain Shams University, including the informed
consents which were obtained from either the patient or the closest family
member. Results: Mortality rates in ICU were 16 % and 20% in group A and
B respectively, 24% and 28% within 60 ds respectively. There were lower
mortality rates with group A but with no statistically significant difference
between groups according to mortality during ICU Stay and Mortality within
60 days. Conclusion: Comparison between the effect of restrictive and liberal
strategies of blood transfusion on mortality and morbidity in critically ill
patients showed no significant differences. Restrictive strategy is at least as
effective to liberal strategy in critically ill patients. Blood transfusion may be
hazardous and cost-effective. Recommendations: Anemia is associated with
adverse clinical outcomes. However, randomized clinical trials are required to
establish if transfusion is beneficial or harmful in anemic patients. A
restrictive transfusion strategy should be recommended within the well-
studied patient populations and clinical conditions, and the clinicians must
continue to use their experience and bedside clinical judgment to advocate the
best management for their patients.

Key words: blood transfusion, ICU
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Introduction

The World Health Organization (WHQO) defines anemia as
I hemoglobin (Hb) less than 13 gm/dl in men and 12 gm/dl in
women. It is known that anemia is very common in critically ill
patients; 65% of critically ill patients have Hb level < 12 gm/dl at
time of admission to the ICU and a mean admission Hb level of
11.3 gm/dl (Corwin et al, 2004).

As a result of this, 14.7 to 33% of patients admitted to
ICUs are transfused with RBCs during their stay and 90% of
transfusions are administered to non-bleeding patients with a
mean of 5 units of RBC per transfused patient. The mean
pre-transfusion Hb level in ICU patients is reported to be
around 7.7-8.2 gm/dl (Westbrook et al, 2010).

Anemia may result in insufficient oxygen delivery
(DO,) to vital organs and tissues if DO, drops below a
critical DO,. While clinical studies suggest that increasing
hemoglobin level via transfusion increases DO,, studies also
show that measures of tissue oxygenation either decrease or
do not change (Casutt et al, 2011).

Some studies have identified RBC transfusion as a risk
factor for mortality in critical care patients in general (Leal-
Noval et al, 2013). However other studies reported that RBC
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transfusion was associated with a decreased risk of in-
hospital death in ICU patients (Park et al, 2012).

This makes it is essential to specify an appropriate
risk/benefit ratio for the transfusion. This is because it is also not
permissible to subject the patient to an intervention whose
effectiveness has not been documented in terms of reduced
mortality or morbidity (Perkins and Busch, 2013).
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Aim of the Work

The purpose of this study is to evaluate the effects of
I restrictive and liberal red blood cell transfusion strategies on
mortality and morbidity in critically ill patients. And as a result,
recommend the more beneficial and the less deleterious strategy
for critically ill patients.
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Chapter 1
Erythropoiesis

rythropoiesis is a dynamic multistep process where

erythroid progenitors differentiate to produce mature
enucleated RBC. Hematopoietic stem cells, residing in the bone
marrow (BM) niche, generate committed erythroid progenitors,
which can be further functionally defined in colony assays in
vitro (Eaves, 2015).

The early stage burst forming unit erythroid (BFU-E)
generate large erythroid colonies and progress to late stage
colony forming unit erythroid (CFU-E), characterized by smaller
erythroid colonies. This process occurs with a concomitant
decrease in proliferative capacity and increase in erythropoietin
(EPO) sensitivity, noted by the appearance of erythropoietin
receptors (EPOR) on the cell surface (Tsiftsoglou et al, 2009).
As erythropoiesis progresses, morphologically recognizable
precursors emerge by successive mitoses (Migliaccio, 2010).

The earliest recognizable erythroblast is the
proerythroblast, which undergoes cytoplasmic maturation and
nuclear changes to generate basophilic, polychromatophilic and
orthrochromatic erythroblasts. Finally, the latter extrude their
nuclei to become reticulocytes and, ultimately, mature RBC,
which circulate in the blood stream until senescence.
Maturation of erythroblasts is marked by progressive
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