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ABSTRACT

R e e A Blood transfusion is crucial for many patients, but excessive requests
may lead to resource wastage and increased healthcare costs. This study assessed blood
consumption across different departments of Ganjavian Hospital, Dezful, in 2023.

This descriptive cross-sectional study analyzed blood request forms
from hospitalized patients archived in the hospital’s blood bank. The number and type of cross-
matched and transfused blood units were recorded, and Transfusion Index (TI) and
Crossmatch-to-Transfusion Ratio (C/T) were calculated for each department. Tl = Total units
transfused +~ Number of patients cross-matched, C/T Ratio = Total units cross-matched + Total
units transfused.

A total of 11,763 blood requests and 18,563 packed red blood cell (PRBC) units were
recorded. Female patients received 57.8% of transfused blood, while male patients accounted for
42.2%. Patients over 40 years old comprised 51% of all requests, compared to only 9% for those
under 20 years. In total, 64.4% of the requested units were transfused. The C/T ratio was below 2.5
in most departments but exceeded the optimal threshold in Orthopedics (3.39), Male Surgery (5.25),
and Neurosurgery (3.32). The Tl was above 0.5 in most departments but lower in these three
departments. The overall hospital values were C/T =1.94 and Tl = 1.1.

m Most departments had optimal transfusion indices, but excessive blood requests were
observed in Orthopedics, Male Surgery, and Neurosurgery. Implementing targeted blood request

Received: 17 Mar 2025 protocols in departments with high C/T ratios may significantly reduce unnecessary cross-matching
and cost burden. Variability in transfusion practices among physicians may contribute to inefficient
Accepted: 17 July 2025 utilization. Therefore, developing and implementing a hospital-wide MSBOS and regular audits

may reduce unnecessary cross-matching and improve blood utilization efficiency.

Blood transfusion, Packed red blood cells, Transfusion index (TI), Crossmatch-to-
transfusion ratio (C/T).
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Introduction

Blood is a valuable and scarce resource that

B relies on human donations, making its precise

and rational use essential. In many countries,

the demand for blood transfusions exceeds the

supply. According to the World Health Organization,

14.5% of developing countries supply less than half of the

blood needed to meet their populations' transfusion needs.

Blood and blood product transfusions remain significant
therapeutic resources.

With advancements in science and the implementation of
legal regulations, the blood transfusion process has
achieved high levels of safety in recent years. However,
potential risks still exist. Excessive blood consumption is a
widespread issue in hospitals, often resulting in an uneven
distribution of blood products, increased costs, and a
higher workload for blood banks. This high demand is
frequently driven by concerns about timely access to blood
during surgery or a lack of standardized patterns for
requesting blood. Surgeons and physicians often request
cross-matching as a habitual or routine procedure, leading
to a tendency in emergency and surgical departments to
request more units than necessary.

Blood transfusions should be reserved for cases where
alternative methods cannot manage the condition.
Numerous studies have shown that monitoring blood
product transfusions can reduce the amount of blood used
and prevent unnecessary transfusions. Using strategies
such as gathering blood bank data, providing regular
training, and adhering to minimum blood request
guidelines in surgeries can help prevent unnecessary cross-
matches. By implementing efficient strategies to reduce
blood wastage, healthcare service quality can improve, and
blood resources can be used more optimally.

The crossmatched-to-transfused blood unit ratio is a
critical parameter for assessing blood transfusion needs in
surgical procedures. Introduced by Boral and Henry in
1975, this ratio is a measure of the accuracy of blood usage
predictions; the closer it is to one, the better the physician's
prediction. A ratio greater than 2.5 indicates excessive
requests and wastage, showing that fewer than 40% of
crossmatched units are used for transfusion. Another
essential metric is the blood transfusion index, which
represents the number of transfused units per crossmatched
patient, with values of 0.5 and above indicating optimal
blood utilization.

Given the challenges associated with efficient blood use
and the high rate of blood wastage identified in various
studies, this study aims to evaluate blood consumption by
determining and calculating the blood transfusion index
and crossmatched-to-transfused blood unit ratio at
Ganjavian Hospital, Dezful, in 2023. Data on the
requesting departments as well as patient age and gender

were collected. The results offer insights for improving
blood transfusion practices at hospital and present potential
methods for reviewing the blood request and consumption
process to reduce costs and blood wastage, lessen the
workload on blood banks, and, if necessary, implement
programs for improved blood utilization.

Methods

This descriptive cross-sectional study examined blood
request forms of inpatients archived in the blood bank
archives at Ganjavian Hospital, during the year 2023. With
an emphasis on protecting patient confidentiality, we
extracted the necessary data including the requesting
department, the number and type of crossmatched units,
the number of transfused units, and patient demographics
(age and gender). Major thalassemia patients who regularly
receive blood transfusions were excluded from the study.
Descriptive statistics (frequency, percentage, mean) and
blood transfusion indices (TI), along with the crossmatch-
to-transfusion ratio (C/T), were calculated using GraphPad
Prism version 8.3. The frequency of blood consumption
was determined for each hospital department.

Results

In this study, blood request forms from 11,763 patients in
Ganjavian Hospital, Dezful, in 2022 were analyzed to
evaluate blood consumption efficiency. Data on 18,563
packed red blood cell (PRBC) units were collected and
recorded, of which 7,827 units (42.2%) were used for male
patients and 10,736 units (57.8%) for female patients. The
highest blood request rate was observed in patients over 40
years old, accounting for 9,468 units (51%), while the lowest
was in patients under 20 years old, with 1,670 units (9%).
Out of the total 18,563 requested units, 11,962 (64.4%) were
transfused. The Crossmatch-to-Transfusion Ratio (C/T) was
below 2.5 in all departments except for Male Surgery,
Orthopedics, and Neurosurgery. The C/T ratio was 1.08 in
the Emergency Department, 1.03 in Hematology, 1.19 in
CCU and Post-CCU, 1.23 in ICU, 1.17 in Internal Medicine,
1.36 in Pediatrics, 1.17 in LDR, and 1.21 in General Surgery.
However, this ratio was significantly higher in Orthopedics
(3.39), Male Surgery (5.25), and Neurosurgery (3.32). The
Transfusion Index (TI) was above 0.5 in all departments
except for Orthopedics, Male Surgery, and Neurosurgery.
The Tl was 1.20 in the Emergency Department, 1.32 in
Hematology, 1.43 in CCU and Post-CCU, 1.95in ICU, 1.75
in Internal Medicine, 0.79 in Pediatrics, 1.38 in LDR, and
0.96 in General Surgery. However, it was lower in
Orthopedics (0.47), Male Surgery (0.29), and Neurosurgery
(0.39). Overall, the hospital's C/T ratio was calculated as
1.94, and the Tl was 1.1.
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Conclusion

Most departments had optimal transfusion indices, but
excessive blood requests were observed in Orthopedics,
Male Surgery, and Neurosurgery. Implementing targeted
blood request protocols in departments with high C/T ratios
may significantly reduce unnecessary crossmatching and
cost burden.
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