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Purpose: This study aimed at looking into the demand and utilization of blood and blood
components at a tertiary teaching hospital in Ethiopia.

Methods: A cross-sectional study was conducted from June 1, 2018 to August 31, 2018 at
St Paul’s Hospital Millennium Medical College. Data on the types of blood products
requested, indication for transfusion, availability of blood products and the utilization of
different blood components, were collected by a structured questionnaire. Data were entered
into SPSS version 20.1 and presented as frequency and percentage.

Results: Blood and blood components were requested for 819 patients during the study
period. Blood group O RhD positive was the commonest blood group (BG) accounting for
292 (35.7%) of the study participants followed by blood group A RhD positive 259 (31.7%).
Physicians requested 3290 units of blood and blood components for transfusion; however,
only 1840 (55.9%) were available and transfused. Of the 1840 transfused blood and blood
components, 771 (42%) were packed RBC, 460 (25%) platelet, 352 (19%) fresh frozen
plasma, and 257 (14%) whole blood. Postpartum hemorrhage was the commonest indication
of blood transfusion in obstetrics, while severe anemia was the leading emergency situation
in pediatrics and internal medicine departments. Abdominal trauma was the leading indica-
tion of blood transfusion in the department of surgery.

Conclusion: This study finds a serious shortage of blood during emergency hours that may
have a significant impact on patient survival. The hospital, in collaboration with the national
blood bank, should devise a mechanism to alleviate the shortage.

Keywords: blood transfusion, transfusion demand, indication for transfusion, shortage of

blood for transfusion, blood group

Background

Blood and blood component transfusions are an important part of medical care that
saves millions of lives every year. Someone in the world requires blood every second
for surgery, trauma, severe anemia, or pregnancy difficulties. Timely access to safe
blood transfusion is a life-saving measure in many of these clinical conditions and can
also prevent serious illness in these patients.' There is a marked difference across the
world regarding blood utilization. In well developed countries, blood components are
being utilized for supporting advanced procedures, like cardiovascular surgeries, neu-
rosurgeries, complicated trauma, and transplantation. But in low- and middle-income
countries the lion's share is used to fix problems related with obstetric emergencies,

severe anemia resulted from malaria, or malnutrition.'
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A reliable supply of safe blood units is a well-
recognized factor that assists effective health-care delivery
around the world, and crucial for saving life in a variety of
clinical circumstances. From the emergency room patient
with an acute hemorrhage to the obstetric patient with
antepartum/postpartum hemorrhage or the under-five
youngster with anemic heart failure, prompt treatment is
essential.” It is also an apparent fact that as health systems
expand and diagnostic and treatment options increase, the
need for blood continues to rise internationally.

Paradoxically, despite a markedly inadequate blood
supply in many countries, transfusions are sometimes
given unnecessarily when the availability and use of sim-
pler, less expensive treatments would provide equal or
greater benefit. Not only does this put patient at risk of
potentially catastrophic transfusion responses, but also
widens the supply—demand gap and leads to blood and
blood product shortages for patients who truly need
them.! Blood and its components are a very important
scarce resource and hence should be used in a justifiable
manner.*>

Many blood transfusion rules and practices in Sub-
Saharan Africa (SSA) are based on shaky or nonexistent
evidence. Because its environment, consumers, and structures
are completely different, SSA cannot extrapolate from
research findings from advanced countries® There are
a scarcity of studies on blood and blood component utilization
in Ethiopia in general, and in our college in particular. Hence,
the aim of this study is to describe the common indications,
type and number of requested and availability of blood and
blood components in the four major departments of St Paul’s
Hospital Millennium Medical College (SPHMMC).

Patients and Methods

A cross-sectional study was conducted from June 1,
2018 to August 31, 2018 at St Paul’s Hospital
Millennium Medical College. The hospital is a tertiary
teaching hospital and is located in Addis Ababa, the
capital city of Ethiopia. The hospital has more than 20
clinical and basic science departments. The main hospi-
tal complex only accommodates the four departments;
surgery, internal medicine, obstetrics and gynecology,
pediatrics and child health, The other clinical depart-
ments are located in different building complexes, they
include neurosurgery, orthopedics, otolaryngology, max-
illofacial, ophthalmology, psychiatry and others.
Therefore the study only included the four major depart-

ments which mainly utilize the central laboratory and

blood bank. The blood bank in the hospital receives
and stores blood, as a transitional hub, from the national
blood bank and distributes the stored blood to the dif-
ferent departments on request.

Data on the requesting department, indication for trans-
fusion, blood group, whether the request is for emergency
or elective procedures and types of blood component
requested, the number of requested bloods and available
blood for transfusion were collected by a structured ques-
tionnaire every day, from the hospital blood bank blood
transfusion registration book, department blood transfu-
sion book, and medical records of the patient.

Ethical clearance was obtained from the Institutional
Review Board of SPHMMC prior to data collection. All
participants provided an informed consent to participate in
the study in accordance with the Declaration of Helsinki.

Data was collected by trained surgery residents. Data
was entered into statistical package for social science
study software (SPSS) version 20.1. Categorical data are
presented as frequency and percentage.

Result

Blood and blood components were requested for 819
patients during the study period. The blood group distribu-
tion of the 819 patients during the study period revealed
that blood group O RhD positive 292 (35.7%) was the
commonest followed by A RhD positive 259 (31.7%) as
described in Table 1.

During the study period 3290 units of blood and blood
components were requested and 1840 (55.9%) were trans-
fused. Of the 1840 transfused blood and blood components
771 (42%) were packed RBC, 460 (25%) platelet, 352
(19%) fresh frozen plasma and 257 (14%) whole blood.

Blood component utilization by the different depart-
ments has shown that the obstetrics and gynecology
department leads utilization of whole blood/packed RBC
than any other department accounting for 338 units

Table | Blood Group Distribution Among Patients for Whom
Blood Transfusion Requested, 2018

Blood Rhesus Factor (RhD) Status
Group - .

Positive N (%) | Negative N (%) | Total N (%)
(@) 292 (35.7) 334 325 (39.7)
A 259 (31.7) 12 (1.4) 271 (33.1)
B 156 (19.1) 14 (1.7) 170 (20.8)
AB 50 (6.1) 3 (0.4) 53 (6.5)
Total 757 (92.5) 62 (7.5) 819 (100)
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(37.7%), while internal medicine was the leading depart-
ment in platelet and FFP utilization accounting for 231
(50.8%) and 128 (36.1%) of the components respectively
as shown in Figure 1. Packed RBC and whole blood were
interchangeably used during the study period.

Emergency Conditions Requiring
Blood Transfusion

A total of 823 units (80%) were used for emergency
conditions whereas 205 units (20%) were used for perio-
perative stabilization of elective gynecological and surgi-
cal conditions. The emergency indications and availability
of whole blood and/or packed RBC were discussed sepa-
rately for each department herein.

Department of Obstetrics and
Gynecology

The availability of requested blood for transfusion was
238/456 (52.2%) in obstetric emergency and 86/181
(47.5%) in emergency gynecological conditions. Of
the 238 units transfused in the obstetrics unit postpar-
tum hemorrhage (PPH) was the leading indication 70
(29.4%) followed by severe anemia 66 (27.7%). While
in the gynecology unit gestational trophoblastic disease
(GTD) was the leading indication of transfusion 24
(27.9%) followed by incomplete abortion 20 (23.3%)
(Table 2).

Department of Pediatrics and Child Health
In the department of pediatrics severe anemia was the
leading indication of blood transfusion followed by con-
gestive heart failure (CHF), while neonatal hyperbilirubi-
nemia and severe anemia were the leading indication for
blood transfusion in neonatal intensive care unit (NICU).
The availability of blood for transfusion was 72/95
(75.8%) in the pediatric ward and OPD, while 91/93
(93.7%) in the NICU as shown in (Table 3).

Department of Internal Medicine

The amount of blood requested in the department of internal
medicine was again far from the amount available for trans-
fusion; 240/388 (61.9%) in the medical ward and 41/66
(62.1%) in the adult Intensive care unit (ICU). Anemia and
upper gastrointestinal bleeding were the commonest indica-
tions for transfusion in the medical ward and emergency unit,
while coagulopathy and disseminated intravascular coagula-
tion were the leading indications for transfusion in the adult
ICU (Table 4).

Department of Surgery

A total of 87 units of blood was requested on emergency
time for 30 patients during the study period, however only
52 units of blood were available and transfused making the
availability 59.8%. Abdominal trauma and small bowel

obstruction were the leading indications for blood

60.0% -
50.2%
50.0% -
40.0% - 37.7% 36.4% m Packed RBC or
31.8% Whole Blood
30.0% 29.2%
o 1% 25.3% Platelet
19.3%
18.2%
2 . 0, -
0.0% 14.9%
Fresh Frozen
10.0% - 3% 6.5% Plasma
0.0% n T T T 1
Obestetrics and Surgery Internal Pediatrics And
Gynacology Medicine Child Health
Figure | Blood and blood component utilization by each department, 2018.
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Table 2 Common Diagnosis Requiring Whole Blood or Packed Red Blood Cell Transfusion on Emergency Basis in the Different Units

of Obstetrics and Gynecology Department, 2018

Diagnosis Number of Patients Units Requested Units Available and Transfused
Obstetric emergencies Postpartum hemorrhage (PPH) 44 130 70
Severe anemia 38 134 66
Anti-partum hemorrhage (APH) 18 59 39
Sever preeclampsia 16 64 29
Uterine rupture 8 26 21
Others 9 52 21
Subtotal 133 456 238
Gynecologic emergencies Gestational trophoblastic disease (GTD) 14 37 24
Incomplete abortion 22 48 20
Ectopic pregnancy 13 36 16
Abnormal uterine bleeding (AUB) 4 24 7
Intraabdominal collection 3 I 5
Others 10 25 14
Subtotal 66 181 86
Total obstetrics and gynecology emergencies 169 637 324

Table 3 Common Indications That Required Whole Blood or Packed RBC Transfusion in the Different Units of Department of

Pediatrics and Child Health, 2018

Diagnosis Number of Number of Number of Units Available
Patients Units Requested and Transfused
Pediatrics ward and outpatient Severe anemia 32 51 39
department (OPD) Congestive heart failure | 5 21 17
(CHF)
Hematologic malignancy | 4 9 5
Septic shock 3 6 4
Bicytopenia | 2 2
Others 4 6 5
Subtotal 49 95 72
Neonatal intensive care unit Neonatal 19 23 23
(NICU) hyperbilirubinemia
Severe anemia 20 20 22
Hemolytic disease of the | 8 18 15
new born
Neonatal sepsis 3 3 3
Preterm 3 3 3
Others 5 6
Subtotal 58 73 71
Total transfusions in pediatrics and child health department 107 168 143

transfusion in the department of surgery on an emergency
basis (Table 5).

Discussion

The current study revealed a severe scarcity of blood for
transfusion for emergency and critical care. Blood and blood
component shortages are a prevalent fact in third world

countries where ignorance and misconception hinder adequate
voluntary blood donation.” Lack of blood for emergency
transfusions was mentioned as a major, but poorly quantified
and under-researched cause of maternal deaths in Sub-Saharan
Africa.® This was implied in our study too, where the shortage
of whole blood or packed RBC during the emergency hours
was very high in the obstetrics and gynecology department.
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Table 4 Common Indications for Whole Blood/Packed RBC During the Study Period in the Department of Internal Medicine, 2018

Diagnosis Number of | Number of Number of Units Available
Patients Units Requested and Transfused
Internal medicine ward and outpatient | Severe anemia 66 155 89
department (OPD) Upper gastrointestinal 21 72 47
bleeding
Pancytopenia 17 56 36
Bicytopenia 5 32 18
Hematologic malignancy 8 24 17
Others 18 49 34
Total 135 388 240
Adult intensive care unit (ICU) Coagulopathy 3 22 13
Disseminated intravascular 4 Il 7
coagulopathy (DIC)
Severe anemia 5 8 5
Pancytopenia 2 6 4
Upper gastrointestinal | 6 4
bleeding
Others 5 13 8
Total 21 66 41
Total transfusions in internal medicine department 156 454 284

Table 5 Common Emergency Indications that Required Whole Blood and Packed RBC Transfusion During the Study Period in the

Department of Surgery, 2018

Emergency Surgical Number of Patients Requiring Units Requested | Units Available and
Conditions Transfusion Transfused
Abdominal trauma 7 17 11

Gangrenous SBO 7 16 11

Postoperative bile leak 2 17 9

Gangrenous sigmoid volvulus 3 8 6

Perforated PUD 4 10 6

Others 7 19 9

Total 30 87 52

Abbreviations: SBO, small bowel obstruction; PUD, peptic ulcer disease.

This serious shortage that was noticed in our study may
also be because the country was in transition from replace-
ment donors to voluntary donation to meet the WHO target
of voluntary donation by 2020. This should be seriously
evaluated as uncritical adoption of external advice and mod-
els, particularly those from more advanced countries, may
lead to problems of sustainability.! This shortage is also
noted in the Indian study where 15% of the requested blood
was found to be unsupplied when only voluntary donors were
considered excluding the replacement donations.’

The WHO mentioned that in countries where diagnos-
tic and treatment options are limited, a much greater
proportion of blood is used to treat women with obstetric

emergencies and children suffering from severe anemia,
often resulting from malaria and malnutrition. Whereas In
developed countries; transfusion is most commonly used
to support advanced medical and surgical procedures,
including trauma, cardiovascular surgery, neurosurgery,
and transplantation.'’

Our study proved the abovementioned assertion
made by the WHO, as severe anemia was among the
common indications of blood transfusion in pediatrics
and the internal medicine department and postpartum
hemorrhage as the leading cause in obstetric unit. This
was also noticed in other studies from developing

nations.''™ 13
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Our findings demonstrated that O RhD positive was
the most prevalent blood type among patients requiring
blood transfusions; this is consistent with blood group
distribution in the Ethiopian community as shown in
other studies, with O RhD positive accounting for about
40% of the general population blood group.'*'® In stu-
dies conducted in Iran and India, the same blood group
distribution was observed.’'®

In this study, packed RBC, platelet, and fresh frozen
plasma were used for transfusion far more than whole
blood. As the study demonstrated the pattern of utilization
was by far superior to those of some Indian and African
hospitals.**'®!'” However, it is significantly lower than
countries such as Mauritius and the Kingdom of Saudi
Arabia.'""'? In Mauritius in 2016, 98% of components were
used, up from 40% in 2002."" While encouraging the current
work of the national blood bank, still it requires to strive hard
to further increase the availability of components.

The study also revealed that the department of obstetrics
and gynecology took the lead in utilization of whole blood/
packed RBC. Internal medicine followed with the whole
blood/packed RBC transfusion, but leading the platelet and
FFP transfusion. Similar results were noted in a study done
by Kaur et al where maximum demand was received from
obstetrics and gynecology.'* However a study by Singh
et al showed a different pattern of transfusion; where the
largest number of units were supplied to general medicine
38%, followed by the pediatric ward.'® Our findings are
explained in part by the enormous volume of deliveries at
the hospital, which has the highest number of deliveries in
the country, with over 10,000 each year.

The strength of our study is primary data collected
from the respective departments on a daily basis and the
limitation of the study is that it is a single center study.

Conclusion
Transfusions were commonly used for obstetrical emer-
gencies, severe anemia, and injuries. This study

revealed a severe scarcity of blood, which could have
a substantial impact on patient survival. The hospital,
in collaboration with the national blood bank, should
devise a mechanism to alleviate the shortage by using
a different mechanism. Strengthening the component
utilization and reducing demand by complementary
approaches to prevent severe anemia and treat hypovo-
lemia are also important. Developing guidelines for
blood and blood component utilization and auditing

justification for blood requests and utilization by
departments should also be given due emphasis.
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