
ABSTRACT

Objectives: 1. To study transfusion requirements in the De-
partment of Gastroenterology of a Tertiary Referral Hospital, and
their evolution over the last seven years. 2. To analyze risk factors
associated with greater erythrocyte transfusion requirements.

Patients and methods: erythrocyte transfusion requirements
were compared for patients admitted to the  Department of Gas-
troenterology at Hospital Virgen del Rocío, Seville, from 1999 to
2005. Clinical data of interest have been analyzed in order to de-
termine factors associated with greater transfusion requirements.

Results: 1,611 patients with a mean age of 60.45 years
(59.7-61.2) were included in this study; 76.41% were males. Gas-
tric ulcers were the cause of bleeding in 18.4% of cases (with 69%
requiring transfusions); duodenal ulcers caused 22.2% of cases
(with 52.9% requiring transfusions), and portal hypertension
caused 33.6% of cases (with 90.2% requiring transfusions).

Upper and lower gastrointestinal bleeding of unknown origin
requires transfusions in 88.9 and 96.2% of cases, respectively.

A multivariate logistic regression analysis showed that clinical
presentations such as hematemesis (odds ratio = 3.12), hema-
tochezia (odds ratio = 33.17), gastrointestinal hemorrhage of un-
known origin (odds ratio = 6.57), and hemorrhage as a result of
portal hypertension (odds ratio = 3.43) were associated with
greater transfusion requirements for erythrocyte concentrates.

No significant differences were observed between the percent-
ages of patients who received transfusions from 1999 to 2005.

Conclusions: 1. No differences have been observed between
the percentages of patients who received transfusions over the last
seven years at our Department of Gastroenterology. 2. Patients
presenting with hematemesis or hematochezia, in addition to
those with bleeding of unknown origin or from portal hyperten-
sion, are prone to have greater transfusion requirements.
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INTRODUCTION

Gastrointestinal bleeding is a significant cause of mor-
bidity and mortality, and takes up a considerable amount of
health resources (1), including the transfusion of blood
components and more specifically packed erythrocytes. A
secondary demand is increasingly becoming a more com-
plex type of care, and the number of patients is also increas-
ing, factors which require a more rigorous management of
blood banks. Given the frequent shortage of these products,
this factor is even more important.

Packed erythrocyte transfusion is a transitory measure,
since the deficiency regresses unless the cause is treated;
furthermore, treatment must be individualized depending
on factors such as age, symptoms, hemodynamic situa-
tion, and concomitant illnesses (2). As a result, transfu-
sions in patients with severe gastrointestinal bleeding
must be evaluated in a risk/benefit context, without the
current tendencies pointing at a specific value of hemat-
ocrit from which to indicate packed erythrocyte transfu-
sion (3). Furthermore, the fact that actual hemoglobin
values decrease within 24-48 hours due to a dilution ef-
fect must always be taken into account.

Transfusion support is a basic element in the treatment
of acute, persisting gastrointestinal bleeding, which may
present a high mortality rate ranging from 5 to 10% ac-
cording to the various series (1,4), and therefore its use is
a routine in Departments of Gastroenterology in which
such patients are treated. 
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In this study we will evaluate the transfusion require-
ments of a Blood Unit in a tertiary referral hospital and
their evolution over the last seven years. We will also ex-
amine the factors associated to a greater need for packed
erythrocyte transfusion.

PATIENTS AND METHODS

A retrospective study covering the period 1999-2005
was carried out in all patients admitted both for upper and
lower gastrointestinal bleeding with hemodynamic insta-
bility or risk of hemorrhage persistence/recurrence in the
Blood Unit at “Hospital Virgen del Rocio”, Seville (a ter-
tiary referral hospital offering medical assistance to a
population of 735,973 inhabitants, and with a Gastroen-
terology Consultant on duty to carry out early or urgent
endoscopy procedures as needed).

In all cases registration details were taken, including
sex and age upon admittance; personal history of tobacco
and alcohol use (tobacco use being considered the smok-
ing of more than 10 cigarettes/day, and alcohol use the
regular consumption of more than 80 g of alcohol/day for
males and 40 g/day for females). A history of aspirin or
other non-steroidal anti-inflammatory drugs use –in addi-
tion to other oral anticoagulants or platelet inhibitors–
was considered when clearly reflected in the clinical his-
tory by the patient or their family members.

With regard to type of hemorrhage, this was classified
as: upper gastrointestinal bleeding (originating between
the upper esophageal sphincter and Treitz's angle) or low-
er gastrointestinal bleeding (from Treitz's angle to the
anal margin). We also evaluated the form of clinical pre-
sentation of the hemorrhage, including hematemesis, me-
lenas, haematochezia or rectorrhagia, in addition to the
hemodynamic situation of the patient, which was defined
as stable when the following criteria were fulfilled: sys-
tolic arterial pressure higher than 100 mmHg, heart rate
lower than 100 beats/minute, no changes to arterial pres-
sure and heart rate following orthostatism, no clinical
signs of peripheral hypoperfusion, and diuresis exceeding
30 ml/h; and as hemodynamic instability when two or
more of the following criteria were fulfilled: systolic ar-
terial pressure lower than 100 mmHg, heart rate higher
than 100 beats/minute, clinical signs of peripheral hypop-
erfusion, and significant changes in arterial pressure and
heart rate following orthostatism.

The etiology of upper gastrointestinal bleeding was
recorded as follows: duodenal ulcer, gastric ulcer, Mal-
lory-Weiss, hemorrhage from portal hypertension
(PHT), upper gastrointestinal bleeding (UGIB) of un-
known origin, etc.; lower gastrointestinal bleeding was
classified according to its etiology as follows: divertic-
ular disease, angiodysplasia, lower gastrointestinal
bleeding (LGIB) of unknown origin, and other. Fur-
thermore, all cases in which some type of therapeutic
endoscopy was carried out (injection of substances,

electrocoagulation, treatment with argon plasma, etc.)
were recorded.

The evolution of patients was classified as: a) favor-
able: in cases where there was no evidence of new
episodes of external hemorrhage, the hemodynamic situ-
ation was maintained stable, and there were no decreases
in hematocrit; b) hemorrhagic recurrence: within 48
hours if the need for fluid perfusion exceeded 1,000 ml/h
in order to maintain hemodynamic stability, or if there
was a decrease of at least 7 points of hematocrit accom-
panied by "fresh melena", or new episodes of hemateme-
sis or rectorrhagia. From the third day on it was consid-
ered recurrent when new episodes of external
hemorrhage occurred. In the event of hemorrhagic recur-
rence the cases in which there was a second endoscopic
therapy were recorded; c) need for surgical treatment;
and d) patient recovery.

The total number of days in which the patient re-
mained in the Blood Unit were counted, in addition to the
total number of packed erythrocytes used for transfusion
during the patient's stay. The decision to give a transfu-
sion was individualized for each patient; however, in gen-
eral, it was considered in patients with no concomitant
pathologies when the hematocrit value was below 24% or
hemoglobin values were below 7-8 g/dl.

Statistical study: several quantitative and qualitative
variables were included, expressed as an average or per-
centage respectively, with 95% confidence intervals. In
the logistic regression analysis (Tables II and III), vari-
able predictors of clinical interest were included, consid-
ering blood transfusion (yes/no) as a dependent variable.
The ANOVA test 1 factor was carried out (Tables IV and
V) in order to compare transfusion requirements accord-
ing to the different years in the study and the various eti-
ologies of gastrointestinal hemorrhage, respectively. Sta-
tistical significance was declared for p < 0.05. The
statistical analysis was carried out with the SPSS 12 soft-
ware program.

RESULTS

During the period 1999-2005, 1,611 patients admitted
to the Blood Unit, Department of Gastroenterology,
“Hospital Virgen del Rocío”, Seville, Spain, were includ-
ed in this study –76.41% were males (74.3-78.5) and
23.59% were females (21.4-25.8), with a mean age of
60.45 ± 15.59 years (59.7-61.2). A total of 4,027 packed
erythrocyte transfusions were given over this period, with
an average of 2.4 (1.9-2.8) per patient.

Table I shows the general characteristics of all patients
in the sample with regard to their history, form of presen-
tation, and etiologic diagnosis; it should be pointed out
that 36.70% were patients with a history of alcohol use
and 34.5% had a prior treatment with non-steroidal anti-
inflammatory drugs; gastroduodenal ulcers were the
cause of 40.60% of hospital admissions (18.40% were
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gastric ulcers and 22.20% were duodenal ulcers), and he-
morrhage from portal hypertension was the cause in
33.60% of cases. Therefore, both etiologies together
make up three quarters of admissions to the Blood Unit.

Table II shows that the presentation of the hemorrhag-
ic episode as hematochezia was associated to a greater
transfusion risk and higher transfusion requirements
(odds ratio = 33.17), followed by hematemesis (odds ra-
tio = 3.12).

With regard to transfusion requirements in accordance
with the etiology of hemorrhage 69% of patients with
gastric ulcer required transfusions (63.4-74.2), as did
52.9% with duodenal ulcer (47.6-58.2), 90.2% with por-
tal hypertension (87.3-95.2), 88.9% with upper gastroin-

testinal bleeding of unknown origin (69.7-97.1), and
96.2% with lower gastrointestinal bleeding of unknown
origin (85.9-99.3). The multivariate logistic regression
analysis of these results in table III confirmed that indeed
gastrointestinal bleeding of unknown origin and hemor-
rhage from portal hypertension are independently associ-
ated with greater transfusion requirements.

Table IV shows the average packed erythrocytes per
patient throughout the study period, in addition to the
percentage of patients who required a transfusion, ob-
serving no significant differences throughout the period
1999-2005. No differences were observed throughout the
period 1999-2005 in the percentage of patients undergo-
ing anticoagulation therapy who required transfusions,
with their respective figures as follows: 8.3% (5-13.4),
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Table I. Sample general characteristics (n = 1,611)

Variables Mean 95% CI

A. General information
Age (years) 60.45 59.7-61.2
Males (%) 76.41 74.3-78.5
Tobacco use (%) 26.70 24.6-28.9
Alcohol use (%) 36.70 34.3-39.1
Prior treatment with NSAIDs (%) 34.5 32.6-37.3
Treated with anticoagulants (%) 7.1 6.0-8.6

B. Clinical presentation of hemorrhage
Hematemesis (%) 50.22 47.8-52.7
Melenas (%) 53.88 51.4-56.3
Rectorrhagia (%) 13.70 12.0-15.5
Hematochezia (%) 2.60 1.9-3.5  

C. Etiologic diagnosis
Gastric ulcer (%) 18.40 16.6-20.4 
Duodenal ulcer (%) 22.20 20.2-24.3
Mallory-Weiss (%) 5.00 4.0-6.30
Angiodysplasia (%) 1.60 1.0-2.30
Portal hypertension (%) 33.60 31.3-36.0
Diverticulosis (%) 3.60 2.8-4.70 
UGIB of unknown origin (%) 1.70 1.1-2.20
LGIB of unknown origin (%) 3.30 2.5-4.30
Other (%) 10.70 9.4-12.5

T: treatment; NSAIDs: non-steroidal anti-inflammatory drugs. UGIB: upper gas-
trointestinal bleeding. LGIB: lower gastrointestinal bleeding.

Table II. Link between the presentation forms of
gastrointestinal bleeding and transfusion risk. Multivariate

logistic regression analysis (n = 1,611)

Variables Odds ratio 95% CI p

Age 1.01 1.01-1.02 < 0.001

Sex (male/female) 0.67 0.50-0.90 < 0.001

Hematemesis 3.12 2.21-4.22 < 0.001

Melenas 1.59 1.10-2.29 < 0.014

Hematochezia 33.17 4.48-250 < 0.001

Rectorrhagia 1.39 0.84-2.31 NS

Corrected with consumption of alcohol and tobacco, prior treatment with anti-
coagulants, and non-steroidal anti-inflammatory drugs.

Table III. Link between the etiological diagnosis of
gastrointestinal bleeding and transfusion risk. Multivariate

logistic regression analysis (n = 1,611)

Variables Odds ratio 95% CI p

Age 1.01 1.00-1.02 < 0.05

Sex (male/female) 0.70 0.51-0.95 < 0.03

Gastric ulcer 0.65 0.25-1.70 NS

Duodenal ulcer 0.34 0.13-0.89 NS

Portal hypertension 3.43 1.30-9.08 < 0.02

Diverticulosis 0.30 0.11-0.86 < 0.03

Angiodysplasia 0.65 0.18-2.33 NS

UGIB of unknown origin 2.40 0.52-11.01 < 0.02

LGIB of unknown origin 6.57 1.22-35.42 < 0.01  

Mallory-Weiss 0.34 0.12-0.096 NS

Other 0.24 0.09-0.62 < 0.04

Corrected with consumption of alcohol and tobacco, prior treatment with anti-
coagulants, and non-steroidal anti-inflammatory drugs.

Table IV. Average amount of packed erythrocytes per
patient/year and percentage of patients who received

transfusions each year

Year Erythrocyte cells Patients who received F p
transfusions

(average + 95% CI) (percentage + 95% CI)

1999 2.2 (1.9-2.4) 69.4 (62.3-75.7)

2000 2.5 (2.2-2.8) 71.4 (64.6-77.3)

2001 2.3 (2-2.5) 71 (64.1-77.1)

2002 2.2 (1.9-2.4) 68.4 (61.9-74.4) 1,093 ns

2003 2.5 (2.2-2.8) 70.5 (64.4-75.9)

2004 2.6 (2.3-2.8) 70.8 (64.8-76.1)

2005 2.5 (2.2-2.8) 67.4 (61.4-72.9)

F: test of homogeneity of variance in a single factor ANOVA test.
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7.9% (6.2-11.5), 8% (4.8-12.9), 6.2% (3.6-10.4), 7.5%
(4.7-11.6), 7.3% (4.6-11.4), 9.2% (6.1-13.4), p = ns.

Finally, Table V sorts patients according to their re-
quirements of packed erythrocytes, and it was again con-
firmed that hemorrhage of unknown origin and those
caused by portal hypertension required a greater number
of bags when compared to other etiologies.

DISCUSSION

Gastrointestinal bleeding is a pathology that has a sig-
nificant impact on medical care services and expenditure.
One of the main aims when treating patients with upper
or lower gastrointestinal bleeding is to treat hypovolemia
resulting from loss of blood. In all cases of gastrointesti-
nal bleeding some form of anemia occurs (to a lesser or
greater extent), which may require packed erythrocyte
transfusion in order to increase the capacity to transport
oxygen (5), but not as a replacement of plasma volume
(crystalloid and colloid systems are used in these cases).
There is extensive controversy with regard to the estab-
lishment of a transfusion threshold, especially when it
has been shown that transfusion is a risk factor for shock
in case of poor patient outcome from adverse immuno-
logical consequences (6).

Consequently, while studies carried out on humans rec-
ommended maintaining hemoglobin over 10 g/dl for resus-
citation following hemorrhagic shock (7), the American
Society of Anesthesiologists (8) now recommends a value
of hemoglobin exceeding 6 g/dl, while the EU Health Insti-
tute (9) recommends a value exceeding 7 g/dl. 

Therefore, it can be concluded that a patient would never
receive a transfusion in cases where hemoglobin exceeds
10 g/dl, and then transfusion would occur in all cases with
hemoglobin below 6 g/dl. We would establish a threshold
value for hemoglobin ranging between 7-8 g/dl, depending

on the characteristics of each specific case (speed of blood
loss, state of cardiovascular reserve, pathology in another
organ or vital system, injury causing the bleeding, etc.).

In our broad series of patients, the clinical presenta-
tion of hemorrhage as hematochezia or hematemesis was
linked to greater transfusion requirements. This was due
to the fact that these are linked to a larger volume of
blood loss with hemodynamic repercussion, and thus the
presence of isolated melenas is a predictive sign of mas-
sive hemorrhage in 5-10% of cases, compared to 21% of
patients with red hematemesis and 30% with hema-
tochezia (10,11). Therefore, considering the basic infor-
mation of the form of clinical presentation regarding he-
morrhage included in the patient's medical record we can
initially classify the patient as having mild or serious he-
morrhage, and take the required measures in each case
(emergency endoscopy, blood volume replacement, re-
serve and transfusion of packed erythrocytes, etc.).

In the majority of patients with gastrointestinal bleed-
ing the origin of the bleeding is identified using conven-
tional diagnostic tests (gastroscopy and colonoscopy).
Nevertheless, in 5% of cases, as in our study, bleeding
persisted without being diagnosed by these methods,
what is known as gastrointestinal bleeding of unknown
origin (12,13). However, if an isolated study does not
find differences with regard to number of days that a pa-
tient is hospitalized, transfusion requirements, need for
surgery, and prognosis compared to other causes of hem-
orrhage (14), the majority of authors agree that the man-
agement and treatment of these diseases is usually prob-
lematic and takes up a significant quantity of healthcare
resources, including multiple transfusions and cases
where patients need admission (12,13). This was reflect-
ed in our study, in which the entity was associated to a
greater need for transfusion. The explanation for this may
be due to the fact that most injuries leading to gastroin-
testinal bleeding of unknown origin are located in the
small intestine (13), an area that cannot be reached by
conventional endoscopy; in other pathologies, endoscop-
ic treatment has been shown to decrease the volume of
persistent and recurring hemorrhage, and therefore trans-
fusion requirements (15); it requires tests for its diagno-
sis, including arteriography, videocapsule, or radiological
examinations of the small intestine.

Double-balloon enteroscopy is a new technique de-
scribed by Yamamoto et al. (16) that facilitates the study
of the complete small intestine, simultaneously diagnos-
ing and treating all injuries found. In a recent study in-
cluding 137 patients in whom a double-balloon en-
teroscopy was carried out, injuries were found in 109
patients (79%) and the most frequent findings were arteri-
ovenous malformations, which were treated with plasma
argon (17). Therefore, this technique is a useful method
that can decrease persistent bleeding in these injuries and
–as a result– decrease transfusion requirements, a factor
that needs to be demonstrated in future randomized, con-
trolled studies (18).
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Table V. Transfusion requirements (packed erythrocyte
bags) in descending order for the various etiological forms

of gastrointestinal bleeding (n = 1,121)

Variables Mean 95% CI F p

UGIB of unknown origin 5.50 3.7-7.3

LGIB of unknown origin 4.56 3.9-5.3

Portal hypertension 3.99 3.8-4.2

Gastric ulcer 2.85 2.7-3.0

Diverticulosis 2.84 2.2-3.5 23.87 < 0.001

Other 2.71 2.4 -3.0

Mallory-Weiss 2.66 2.4-2.9

Duodenal ulcer 2.63 2.4-2.8

Angiodysplasia 2.58 2.1-3.0

F: test of homogeneity of variance in a single factor ANOVA test; UGIB: upper
gastrointestinal bleeding; LGIB: lower gastrointestinal bleeding.

09. OR 0901 GARRIDO  3/11/06  12:29  Página 763



Following gastrointestinal bleeding of unknown ori-
gin, hemorrhages due to portal hypertension are another
significant cause of health resource usage in our area,
and therefore of packed erythrocyte transfusion require-
ments. This results from significant blood losses in
these hemorrhage episodes, with hemodynamic reper-
cussions and frequent coagulopathy linked to hepatocel-
lular failure; in fact, even though over the last two
decades the survival rate of these patients has substan-
tially improved following an episode of variceal hemor-
rhage, mortality rates are still high (around 20%) (19).
Current guidelines recommend avoiding overtransfu-
sion and maintaining hemoglobin levels around 8 g/dl
or a hematocrit of 24% (20); this is based on experimen-
tal studies, which indicate that an excessive blood re-
placement leads to an increase in portal pressure
through a rebound effect, and prevents reflex visceral
vasoconstriction, which produces a spontaneous inter-
ruption of hemorrhage, thus reducing portal-collateral
blood flow and portal pressure (21).

In our area the most frequent etiology of cirrhosis is
excessive alcohol use; the World Health Organization
places alcohol as the third cause of disability in the West-
ern World (22). For this reason, the early identification of
a hazardous drinker (23) can contribute to stopping the
progression of hepatic diseases towards cirrhosis, and
thus may decrease the risk of hemorrhage from portal hy-
pertension, transmission requirements, admissions, and
mortality in these patients (24).

The recombinant active factor VII in patients with
gastrointestinal hemorrhage and associated coagulopa-
thy promotes the formation of a fibrin clot in places
where there is vascular damage or injury. It also forms
a complex with the tissue factor exposed, and acts on
activated platelets (25). A study has recently been pub-
lished on the use of rFVIIa in upper gastrointestinal he-
morrhage from esophagogastric varices, with favorable
results (26), in addition to hemorrhage from other eti-
ologies (27). Therefore, further studies are required to
definitely confirm that the rVIIa factor can play an im-
portant role in reducing transfusion requirements and in
obtaining adequate hemostasis in patients with acute
gastrointestinal bleeding, in addition to studying the
cost-benefit ratio, as this treatment involves a very high
cost.

With regard to hemorrhage from gastroduodenal ulcer,
there is no doubt that H. pylori eradication –an adequate
prophylaxis to prevent injuries following the ingestion of
aspirin or other non-steriodal anti-inflammatory drugs–
has helped, together with the development of therapeutic
endoscopy, to decrease the incidence and number of com-
plications (28,29).

Thus, during the last 7 years and then at present there
is still a significant demand for hemoderivatives when
treating patients requiring transfusions, and therefore ef-
forts should be directed at preventing these complications
and optimizing resources.
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