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Abstract

Aim: Acute upper gastrointestinal bleeding (AUGB) could pose numerous threats to patient s
health and life. Blood transfusion strategy is still controversial whereas its effectiveness
draws considerable scientific interest. Our aim was to evaluate the effectiveness of blood
transfusion in AUGB patients in Albania.
Methods: This cross-sectional study was carried out in Tirana during January 2014-
December 2014 among 92 patients experiencing AUGB (66% males, average age 51 years
old). Laboratory (number of erythrocytes, haemoglobin (Hb) and haematocrit (Hct) level)
and clinical parameters (cardiac frequency, respiratory frequency and arterial pressure) were
measured before and 12 hours after blood transfusion. Patients were divided into three
groups based on number of blood units being transfused.
Results: After the transfusion, mean values of clinical parameters across study groups
were significantly different. Mean number of erythrocytes and mean values of Hb and Hct
increased significantly with the number of blood units being transfused. Transfusion of one
blood unit was almost as effective as the supply of two blood units in terms of clinical
parameters. After transfusion, the laboratory parameters significantly improved in all study
groups but differences across groups remained not significant.
Conclusion: Transfusion of one unit of blood in patients experiencing acute upper
gastrointestinal bleeding might significantly improve their clinical and laboratory parameters.
The transfusion of more than one unit of blood could result in further improvements of
these parameters, but in this case the financial costs should be considered as well.
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haemoglobin.
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Introduction
Acute upper gastrointestinal bleeding represents a
serious emergency condition that requires prompt
intervention to avoid potential complications and save
patient s life (1,2). The clinical manifestations of
patients with acute gastrointestinal bleeding might
include hematemesis, melena, and hematochezia (3-
5). Because of the potential for life threatening blood
loss, severe acute gastrointestinal bleeding might
require the transfusion of red blood cells (RBC) (6).
There is a debate regarding the optimal threshold of
haemoglobin (Hb) for starting the transfusion of red
blood cells in patients with acute GI bleeding (6). The
two prevailing modalities are the restrictive and liberal
transfusion strategies. In restrictive transfusion
strategy the Hb threshold for initiation of red blood
transfusion is <7 g/dL whereas in liberal transfusion
strategy the Hb threshold is <9 g/dL (6,7), even though
the thresholds of Hb, haematocrit (hCT) or other
parameters used to decide upon red blood transfusion
vary quite a lot (8-10). The decision whether
restrictive or liberal strategy is best depends on the
patient s conditions (7). However, restrictive transfusi-
on strategy seems to be safe in most clinical settings
(11) and, in patients with acute gastrointestinal
bleeding it significantly improves outcomes such as
reducing the risk of further bleeding and length of
hospital stay, reducing other serious adverse events
and improving the probability of survival 6 weeks after
the transfusion (6,12). Regardless of patients
conditions, in general the number of red blood units
transfused is lower with restrictive transfusion strategy
(11). The thresholds of Hb for indicating blood
transfusions in patients without active bleeding are
published by the American Association of Blood
Banks (AABB) (13).
A recent cluster randomised feasibility trial comparing
restrictive versus liberal blood transfusion for acute
upper gastrointestinal bleeding suggested that mean
levels of haemoglobin concentration after the
transfusion did not differ significantly between the
study groups (116 g/L for the restrictive strategy
group and 118 g/L for the liberal strategy group) and

also no significant differences in red blood cell units
transfused (14). However, the haemoglobin threshold
for the initiation of blood transfusion in the restrictive
group was <80 g/L whereas for the liberal group was
<100 g/L (14). In this perspective, the increase of Hb
level after the transfusion was higher (in absolute
number) in the restrictive than in liberal group (a mean
increase of 36 units vs. 18 units, respectively) (14).
Usually, transfusion of red blood cells aims to reach
a Hb level of at least 100 g/L or a haematocrit level
of at least 30% (15).
The improvement of Hb and Hct levels is expected
to occur after the administration of RBC units, as this
is the main objective of such a procedure. For
example, a study reported that 24 hours after the
administration of two units of RBCs there was an
increase in Hb level of 22.4 g/L whereas the level of
Hct increased by 6.4% percentage points (16).
In Albania the change in Hb and Hct levels after the
administration of RBCs units in patients suffering
from upper gastrointestinal bleeding is not documen-
ted. In this context, the aim of this study was to
evaluate the effectiveness of blood transfusion in
patient with upper gastrointestinal bleeding based on
the selected clinical and laboratory parameters.

Methods
This was a cross-sectional study carried during
January 2014 - December 2014 at the University
Hospital Center Mother Theresa in Tirana, Albania.

Study population
The study involved 92 patients: 61 males (66%) and
31 females (34%) with acute anaemia due to acute
upper gastrointestinal bleeding. The age of the
patients varied from 28 years to 62 years old, with a
mean age of 51 years old. All patients were diagnosed
with upper gastro-intestinal bleeding. No patient
complained of pre-existing cardiovascular or
pulmonary diseases.

Data collection and procedures
All included patients suffering from upper gastro-
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intestinal bleeding were subjected to sclerotherapy. The
procedure resulted successful in all of them. Every
patient was catheterized by a central venous catheter
in order to give the proper amount of crystalloid and
colloid solutions and on the other hand to measure the
central venous pressure (CVP). Every patient had
oxygen supply given by a nasal catheter (4-5l/min).
The following laboratory parameters were evaluated:
number of erythrocytes (Er), haemoglobin (Hb),
haematocrit (HCt). The following clinical parameters
were evaluated: cardiac frequency (fC) and respiratory
frequency (fR), mean arterial pressure (MAP).
All clinical and laboratory parameters were measured
in the moment of admission and again 12 hours after
blood transfusion.
After sclerotherapy the patients did not have active
haemorrhage. Patients were treated with crystalloid,
colloid solutions and blood transfusion. After the
treatment patients were normovolemic.
Based on the number of blood units being received,
patients were divided into three groups:      

Group I = 66 patients: 44 males (66%) and
22 females (34%) = one unit transfused;      

Group II = 18 patients: 12 males (65%) and
6 females (35%) = two units transfused;      

Group III = 8 patients: 5 males (62%) and 3

(38%)  female = three units transfused.

Statistical analysis
For describing the continuous variables included in the
study the measures of central tendency (mean values)
and measures of dispersion (respective standard
deviations) were calculated and reported.
For comparing continuous variables across patients
groups the ANOVA procedure was used.
A p-value of <0.05 was considered as statistically
significant. All analysis was carried out through the
Statistical Package for Social Sciences (SPSS),
version 20.

Results
Table 1 presents the mean values and standard
deviations of laboratory parameters under study
according to study group, before and after the
transfusion of RBCs units.
Mean values of number of erythrocytes, percentage
of Hct and level of Hgb before transfusion were not
statistically different across the three study groups but
after the transfusion these differences were
significant (Table 1). In general, the higher the number
of RBCs units transfused the higher the mean value
of erythrocytes, Hct and Hgb after transfusion.

Table 1. Changes in the laboratory parameters before and after transfusion

Time of 
measurement 

Laboratory 
parameter 

Study group P-
value Group 1 Group 2 Group 3 

Before 
transfusion 

Erythrocytes  
(in millions) 2.47 ± 0.48 * 2.16 ± 0.42 2.30 ± 0.20 >0.05 

 

Haematocrit  
(in %) 

23.0 ± 4.3 20.6 ± 3.9 22.0 ± 2.2 >0.05 

Haemoglobin  
(in g/dL) 

6.44 ± 0.67 6.34 ± 0.33 6.45 ± 0.45 >0.05 

After 
transfusion 

Erythrocytes  
(in millions) 

2.80 ± 0.45 2.84 ± 0.38 3.32 ± 0.35 <0.05 

Haematocrit  
(in %) 

27.0 ± 4.3 27.9 ± 2.8 34.0 ± 2.1 <0.05 

Haemoglobin  
(in g/dL) 

7.40 ± 0.07 7.76 ± 0.40 9.20 ± 1.1 <0.05 

 

* Mean value and standard deviation (in parenthesis).

 

P-value according to the ANOVA procedure.
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Time of 
measurement 

Clinical 
parameter 

Study group 
P-value 

Group 1 Group 2 Group 3 

Before 
transfusion 

Cardiac  
Frequency 

120 ±4.6 * 122.5 ± 7.5 124.7 ± 4.4 >0.05 

 

Respiratory 
frequency 

29.9 ± 2.5 31.4 ± 1.7 31.4 ± 1.8 >0.05 

Mean Arterial 
Pressure 

82.4 ± 6.3 83.2 ± 8.2 82.1 ± 5.6 >0.05 

After 
transfusion 

Cardiac  
Frequency 

98.7 ± 4.2 96.8 ± 8.1 94.0 ± 4.3 >0.05 

Respiratory 
frequency 

17.5 ± 1.5 18.6 ± 1.1 19.3 ± 0.5 >0.05 

Mean Arterial 
Pressure 

83.1 ± 6.4 85.0 ± 5.7 85.0 ± 7.8 >0.05 

 

* Mean value and standard deviation (in parenthesis).

 

P-value according to the ANOVA procedure

Mortality in the three groups of patients included
in this study was zero.

Discussion
The current study is an effort to contribute to the
definition of transfusion effects based on the certain
clinical and laboratory indicators. The clinical and
laboratory evaluation was carried out 12 hours
after the transfusion in order to acquire the most
real values for the effectiveness of the treatment.
Our study showed that the mean increase of the
number of red cells after this interval in the patients
belonging to the first group was about 430.000, the
increase of haematocrit level was about 4 percentage
points and the increase of haemoglobin level in this
group was approximately 0.9 g/dl (Table 1).
Failure to achieve the expected laboratory para-
meters after transfusion of one unit of RBCs
should orient us toward the possibility of an
unidentified haemorrhage. These situations demand
a change in the treatment strategy for these

Table 2 presents the mean values and standard
deviations of clinical parameters under study
according to study group, before and after the
transfusion of RBCs units.
It can be noted that the mean values of cardiac

frequency, respiratory frequency and mean arterial
pressure were not significantly different across
study groups both before and after the transfusion
of RBC units (Table 2).

Table 2. Changes in the clinical parameters before and after transfusion

patients, and the identification and domination of
the haemorrhage source becomes a priority, since
it can be a threat to the life of the patient and make
the transfusion therapy ineffective.
After the transfusion the laboratory parameters of
the second and third group of patients showed
statistically significant increases in comparison with
the patients of the first group. This might be an
indication that the transfusion of two or more units
of blood could be more effective and helpful to the
patients. Meanwhile, clinical parameters improve
in all the three groups of patients after the transfu-
sion of RBC units compared to before-transfusion
values (Table 2) but no significant differences were
observed between groups before and after
transfusion. As a result, the clinical effects are
similar, independently of the number of the blood
units transfused.
Patients suffering from acute anaemia face a high
life-risk. Therefore the substitute treatment with
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blood and liquids should be very accurate and
decided upon in a very short time. The consensus
conferences on the blood transfusion problem have
set the laboratory parameters which serve as limits
for starting transfusion. The current guideline for
red blood cell transfusion derives from recommen-
dations of the WHO published in 2003 (17) and
AABB published in 2012 (13). ABB guidelines
strongly recommend adhering to a restrictive tran-
sfusion strategy when the Hb level is 7-8 g/dl in
hospitalized, stable patients (13). In patients with
pre-existing cardiovascular disease, the transfusion
should be considered for patients with symptoms
and Hb level <8 g/dl (13). The AABB does not
make recommendations for or against liberal or
restrictive transfusion threshold for hospitalized,
hemodynamically stable patients with an acute
coronary syndrome, but it suggests that transfusion
decisions be influenced by symptoms as well as Hb
concentration (13).
There is still a controversy regarding the safest and
most cost-efficient strategy for treating patients
suffering from acute anaemia (6). In this perspec-
tive two issues might be of interest: the optimal
number of RBCs units to be transfused and the
cost of blood transfusion compared to alternative
therapy.

Is one unit of blood always sufficient?
Results of the current study showed that transfu-
sion of one unit of blood was sufficient to improve
both the laboratory parameters and the clinical
ones, and 92.5% of them didn t need a second
transfusion. For the five patients (7.5%) whose
clinical improvement was not satisfactory, the
transfusion of one unit of blood provided time to
evaluate the need for a second transfusion. There-
fore, the transfusion of one unit of blood does not
always optimize the clinical situation of the patients,
but in most of the cases it is sufficient.
This might come as a result of the high tolerance
that the human organism has towards low levels
of haemoglobin (18). Blood transfusions aim to

improve oxygen supply to tissues (19). All the
patients included in our study experienced profound
anaemia or circulatory shock, implying a critical
impairment of tissue oxygenation. If the patient is
normovolemic a normal Hb concentration is not
critical for adequate tissue oxygenation (19). In our
study all patients were firstly treated with crystalloid
and colloid solutions and blood transfusion until CVP
was in normal ranges. This engaged compensatory
mechanisms such as the increase of cardiac input
and oxygen extraction, decrease of haematocrit
and reduction of blood viscosity (19). As a
consequence, venous return to the heart and left
ventricular preload increase, while systemic vascu-
lar resistance and thus left ventricular afterload
decrease, resulting again in increase of left
ventricular performance and cardiac output (20).
The decrease of haematocrit will ultimately lead
to a decrease of oxygen delivery to tissues but
body s oxygen demand can still be met (19) since
oxygen transporting capacity is several times
greater than the demand in calm conditions (17).
This can explain the similar clinical effects achieved
after blood transfusion in the three groups of
patients. Also this could be due to the restoration
of the plasma volume through liquids, which not
only improves the cardiac debit and increases the
amount of oxygen dissolved in plasma, but at the
same time lowers the blood viscosity, resulting in
considerable improvement of perfusion and tissue
oxygenation (20).
Mortality in three groups of the patients included
in this study was 0. It may be result of the small
number and the young age of patients included in
the study. A literature review suggested that tran-
sfusion strategy does not affect mortality measures
(21).

The cost of blood transfusion
According to the data given by the National Centre
of Blood Transfusion in Tirana, one unit of blood
costs $75, a figure that is much higher if compared
to the therapy with solutions. Obviously the
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increase of the number of RBC units transfused is
accompanied by a considerable increase of costs
and therefore the most cost-effective strategy to
treat acute anaemia patients is by transfusing one
unit of blood.
The decision for transfusion is taken after a precise
evaluation of both laboratory and especially the
clinical parameters (17). After the transfusion of the
first unit of blood, the parameters are evaluated
again. Only then the decision for a second possible
transfusion is taken. However this procedure has not
been always followed in the patients included of our
study. Often the decision for blood transfusion, or
about the number of RBCs to be transfused, is taken
without evaluating the clinical parameters or without
re-evaluating these parameters after the transfusion
of the first unit of blood.

Conclusions
Based on the findings of this study, the transfusion
of one unit of blood in the patients suffering from
acute anaemia results in improvement of clinical
parameters (mean number of RBCs, mean level of
Hb and Hct), as well as decrease of cardiac and
respiratory frequency. On the other hand, the
transfusion of two or three units of blood in these
patients is accompanied by considerable further
improvement of laboratory parameters (as well as
financial costs) compared to the transfusion of one
unit of blood. Finally, no significant differences were
observed between study groups before and after
transfusion regarding clinical parameters. However,
the transfusion of two or more blood units implies
considerable economic costs and should be carefully
assessed against potential additional benefits.
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