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Introduction: Acute transfusion reactions are adverse events occurring within 24 hrs of
transfusion and cause simple-to-severe complications. They may vary with the blood component transfused and recipient factors. In Ethiopia, there is a limited evidence about the
incidence and associated factors of transfusion reactions.
Objective: To determine the proportion of acute transfusion reactions and associated factors
among adult transfused patients.
Methods: A total of 384 study participants were included in the study. Structured questionnaires
were used for socio-demographic and past medical history data collection. Vital signs were
measured as a baseline for every study participants and monitored and followed for 24 hrs.
Laboratory tests like complete blood count, direct anti-human globulin test and urine hemoglobin
were done as a baseline for suspected patients. Cross-match, blood grouping, and blood culture
for patients and donors sample were also done for suspected patients. Descriptive statistics,
bivariable and multivariable binary logistic regression were analyzed using SPSS version 20.
P-value of <0.05 in the multivariable model was considered as statistically signiﬁcant.
Results: Acute transfusion reactions were observed in 5.2% of patients. Of total cases of acute
transfusion reaction, the majority developed allergic reactions (65%) and febrile non-hemolytic
transfusion reaction (30%). It was signiﬁcantly associated with transfusion history (AOR=3.4; 95%
CI: 1.2–9.7), abortion history (AOR=5.0; 95% CI: 1.5–16.4), longer blood storage time (AOR=5.1;
95% CI: 1.7–15.2) and receiving three or more unit of blood (AOR= 4.1; 95% CI: 1.5–11.2).
Conclusion: Acute transfusion reactions were observed in 5.2% of patients (allergic reactions (65%), febrile non-hemolytic transfusion reaction (30%) and alloimmunization (5%)).
Patients with a history of transfusion, abortion, transfused with blood stored ≥14 days and
multi-transfused patients should be closely monitored.
Keywords: acute transfusion reaction, adverse event, blood transfusion, transfusion reaction,
Ethiopia
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Blood component transfusion is an essential part of modern health care which can
save lives and improve health.1,2 The main goal of blood transfusion is to treat
chronic anemia and ineffective erythropoietin,3,4 coagulopathy, life-threatening
bleeding diathesis. It is also used for the treatment of von Willebrand’s disease,
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Hemophilia A, Factor XIII deﬁciency and hypoﬁbrinogenemia, especially when recombinant products are not
available.5 Blood transfusions are also used for supportive
care in cardiovascular and transplant surgery, massive
trauma, and therapy for solid and hematological malignancies and treating pregnancy-related complications.6
The collection of blood only from low-risk voluntary
non-remunerated donors7 and good laboratory practice1
minimizes the risk of transfusion reactions. However, each
blood product carries a risk of transfusion reactions.8
A transfusion reaction is any undesirable effect occurring
in a patient during or after blood transfusion.9,10 These
reactions may happen as an immune response to the blood
cell antigens or as a non-immune response caused by
a circulation overload, transfusion siderosis, or transmission of infections.11
The type and severity of transfusion reactions vary with
the transfused blood product, the clinical condition of the
recipient, past medical history and age of the recipient.12,14
They are 1000 times more likely to occur than blood transfusion infection complications.15 A national blood collection and utilization survey in United State estimated that
there are more than 60,000 transfusion reactions annually in
2009, of which 16,000 were serious reactions.16 These
adverse effects can cause mortality and morbidity which
has a social and economic impact on the patient and the
public.9
Transfusion reactions are classiﬁed as acute and late
transfusion reactions based on time of onset.8 Acute transfusion reactions (ATRs) have been found to occur during
or within 24 hrs of transfusion and include acute hemolytic
transfusion reaction (AHTR), allergic reactions, febrile
non-hemolytic transfusion reaction (FNHTR), transfusionassociated circulatory overload (TACO), transfusionrelated acute lung injury (TRALI) and anaphylactic.15
These may be simple like FNHTR or life-threatening
complications such as transfusion-related acute lung injury
(TRALI) and AHTR,17 blood sepsis (BS), which may be
associated with death.10 The incidence may occur in 1–2%
of transfused patients.18
Previously transfused Patients and multi-parous
women are at risk of ATRs. Multi-transfused patients are
at high risk for febrile reactions while elderly and patients
with cardiovascular disease are at high risk for volume
overload.19 In low- and middle-income countries, one of
the most frequently transfused patient groups are females
aged between 15 and 45 years.20 ATR is more common in
females and patients who have been transfused whole
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blood. Around 68.8% of the ATR is occurred due to
whole blood transfusion.21 In Ethiopia the most commonly
transfused blood component is whole blood (85% of
patients were transfused whole blood component).
Furthermore, more than half of the patients transfused
were females and multi-transfusion is common.2
Ethiopia established the National Blood Bank Service in
1969. In 2013, the blood bank established hemovigilance
systems and signed a memorandum of understanding with
all of the hospitals who received blood from the National
Blood Bank and its networks. Hospital transfusion committees were also established for patient hemovigilance and
reporting of transfusion reactions with its type and integrated
into the national health management information system.
However, the hemovigilance system is still poor in the regional blood banks because of non-functional hospital transfusion committee and gaps in reporting adverse reactions.22
Ethiopia also adopted the World Health Organization
transfusion guideline and developed National guidelines for
appropriate clinical use of blood. According to the guideline,
the right blood component should be given to the right patient
by checking its compatibility with complete cross-match
including antibody screening of the recipient serum.23
However, practically all cross- matches are performed by
immediate spine technique. This may miss some unexpected
incomplete antibodies in the patient’s serum, which may
cause ATR. Moreover, to the best of our knowledge, there is
no research done about the proportion and associated factors
of ATRs, not well investigated and reported in Ethiopia.
Therefore, the main objective of the current study was to
determine the proportion and associated factors of ATRs
among adult transfused patients which are important to reduce
transfusion reactions and its complications. Besides, the study
can also be used as a baseline data for further studies.

Materials and Methods
Study Setting and Population
An institutional-based cross-sectional study was conducted
at Felege Hiwot Comprehensive Referral Hospital from
February to April 2019. The hospital is one of the biggest
tertiary hospitals in Amhara region, Ethiopia, which provides
health services for over 7 million people from the surrounding area and acts as the referral centre for other district
hospitals. It provides obstetrics, pediatrics, internal medicine,
ophthalmology, general, gynecology, oncology, otolaryngology (Ear, Nose, and Throat specialize department) and orthopedic surgical services. It has about 464 beds, and 25,962
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patients are admitted annually and 12.3% of them need
a blood transfusion. All adult patients receiving blood transfusion service and voluntary to participate were included in
the study. Unconscious and critically ill transfused patient,
those requiring blood transfusion intra-operatively, less than
24-hrs post-operatively transfused patients and patients
undergoing hemodialysis were excluded from the study.

Sample Size Determination and Sampling
Technique
All adult blood transfused patients during the study period
who were voluntary to participate were included in the
study. The study period was chosen by authors by assuming that ATR did not be affected by seasonally.

Data Collection Materials and Procedures
Socio-Demographic and Clinical Data Collection
Procedures
Relevant socio-demographic data (gender, age, residence,
and current marital status) and past medical history including transfusion history, previous pregnancy history and
abortion history were collected with structured questionnaires. A general physical and clinical examination was
also carried out on each of them before commencing the
transfusion. Vital signs like body temperature, blood pressure, pulse rate, respiratory rate, and oxygen saturation
percentage were measured as baseline data and recorded
on data collection checklist. During the transfusion, these
vital signs were monitored within 15 mins after the commencement of the transfusion, then subsequently half
an hour to the end of the transfusion and 4-hrs interval
after the end of transfusion for 24 hrs. At the same time,
patients were examined for features of ATR, which
included signs of fever, chills/rigours, itching, urticaria,
nausea, tachycardia, restlessness, vomiting, dyspnea, anxiety and headache.

Laboratory Examinations
Data on the date of blood donation, blood group of the
donor, blood group of the recipient, and number of units
transfused and type of blood component was recorded on
data collection checklist from transfusion service centre
logbook and patient chart. Blood and urine samples were
collected from each patient before and after transfusion for
investigation of ATRs in suspected cases.
Pre-transfusion complete blood count (CBC), direct
antiglobulin test (DAT) results were collected either from
patient medical record or requested for those who did not
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have on their medical record. Most of the study participants had pre-transfusion CBC result from their chart and
only a few had no CBC result and requested by the
investigator. None of the patients were having DAT result
on their chart. The baseline CBC and DAT were performed
from a specimen collected for cross-match for those who
did not have on their chart. The complete blood count was
analyzed by Sysmex-500i ﬁve differential hematological
analyzer (Sysmex Corporation Kobe, Japan) machines at
FHCRH hematology laboratory before cross-match was
done. All the pre-transfusion cross-matches were performed by immediate-spin techniques. However, for
those patients suspected for transfusion reaction, the pretransfusion samples were re-cross-matched with polyclonal antihuman-globulin (AGH) technique parallel with
post-transfusion samples. DAT was tested by mixing posttransfusion patient’s washed RBCs with polyclonal AGH
sera (both anti-IgG and anti-complement) (Spinreact,
Spain) for the detection of in vivo sensitization of patient
RBCs. Five mL urine specimen was also collected with
clean urine cup container for Pre-transfusion urine hemoglobin (Hb) determination with urine strip test.
Patients with suspected ATRs either clinically or from
the screening of urine Hb, ﬁrst the blood pack labels or the
patient’s identity was checked and the pre-transfusion
sample of suspected patients was retested for their ABO
and Rh blood type. Eight mL of post-transfusion blood
specimen was collected from the suspected patients and
5mL of blood was added to a special blood culture tube for
blood culture. The remaining 3 mL of blood was added to
tri-potassium ethylenediaminetetraacetic acid (K3-EDTA)
test tube and it was used for CBC, malaria parasite,
regrouping, re-cross match and screening for in vivo sensitization of RBCs (DAT). The collected blood sample was
checked for proper labelling, hemolytic, clotting pre analytically. Five mL urine specimen was also collected with
clean urine cup container for post-transfusion urine Hb
level determination. The donor blood sample was also
sent for blood culture, regrouping, cross-match.
All blood culture bottle manipulations were carried out
in the Class II biosafety cabinet at FHCRH Medical
Microbiology Laboratory. The blood culture was incubated at 35–37°c on enrich media (Trypticase Soya Agar)
for 24 hrs and examined for the presence of bacterial
growth like turbidity and hemolysis. At the end of
24 hrs, the result was inoculated into blood agar, chocolate
agar and MacKonkey agar and the result was reported as
negative if there is no growth at the end of 5 days.
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Data Analysis
The data were checked for completeness, cleaned, sorted,
and categorized daily and entered into SPSS version 20 for
analysis. Descriptive statistics were used to summarize the
socio-demographic and clinical characteristics of study
participants and presented by tables and texts. Bivariable
and multivariable binary logistic regression analyses were
performed to determine the association between the dependent and independent variables. The multivariable binary
logistic regression model was analyzed with backward
likelihood and stepwise method for variables with
a P-value of < 0.25 in the bivariable binary logistic regression. The model ﬁtness of the ﬁnal multivariable logistic
regression was checked using Hosmer and Lemeshow test.
A p-value < 0.05 in the multivariable regression model
was considered as statistically signiﬁcant.

Ethics Approval and Consent to Participate
This study was conducted in accordance with the
Declaration of Helsinki. Ethical approval was obtained
from the Research and Ethical Review Committee of
School of Biomedical and Laboratory Sciences, College
of Medicine and Health Sciences, University of Gondar.
Permission letter was also obtained from the hospital. To
ensure conﬁdentiality of the study participant’s information, anonymous typing was applied so that the name of
the participant and any identiﬁer of participants were not
written on the questionnaire. Written informed consent
was also obtained from each participant.

Result
Socio-Demographic Characteristics of
Study Participants
A total of 384 participants were included in the study. More
than half, 233 (60.7%), of them were female. Two hundred
ﬁfty-eight (67.2%) of the study participants were rural
residents. Most of the study participants, 293 (76.3%),
were married. The median age of the transfused patients
was 31 (Interquartile range 15years) (Table 1).

Clinical Characteristics of Study
Participants
Of the study participants, 163 (42.4%) had previous transfusion history of which 85 (22.1%) had transfusion history
episode of one, 48 (12.5%) were had transfusion history
episode of two and the remaining 30 (7.8%) had transfusion history episode of three and more. Among 233 female
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Table 1 Socio-Demographic Characteristics of Transfused
Participants at FHCRH from February to April 2019 (N =384)
Variable

Frequency N (%)

Sex

Male
Female

151 (39.3%)
233 (60.7%)

Residence

Urban
Rural

126 (32.8%)
258 (67.2%)

Marital status

Single
Married

64 (16.7%)
293 (76.3%)

Widowed

9 (2.3%)

Divorced

18 (4.7%)

< 65

368 (95.8%)

≥ 65

16 (4.2%)

Age

Median age 31

study participants, 197 (84.55%) were had pregnancy history and 52 (22.3%) of them were had previous abortion
history. The most transfusion indicators were maternal
complications (35.4%) followed by hematological cases
(16.9%) (Anemia, without a diagnosis of the underline
cause, hematological malignancy and idiopathic thrombocytopenia purpura) (Table 2).

Type and Characteristics of Transfused
Blood and Frequency of Transfused
Patients
Total of 638 units of blood components were transfused to 384
patients with a mean number of units transfused 1.66 (1.47 for
male vs 1.79 for female). Most patients were transfused whole
blood (non-leukocyte reduced) 364 (94.8%), followed by concentrated RBC (CRC) (non-leukocyte reduced) 8(2.1%), platelet (prepared from whole blood) 5(1.3%) and mixed
7(1.8%). The median storage time of the transfused whole
blood and CRC was 11days whereas; the transfused platelet
was 2 days. One hundred ﬁfty-six (40.6%) patients were
transfused with long-stored blood (storage time ≥14 days).
Most patients were transfused a single unit blood/blood component (59.1%) (Table 3).

Transfusion Reactions and Associated
Factors
There were 20 ATRs cases which account for a total of
5.2% ATR proportion. Most of the reactions were allergic
13 (65%) followed by FNHTR 6 (30%) (Table 4). The
proportion of ATR was higher in females than males (6%

Journal of Blood Medicine 2020:11

Dovepress

Gelaw et al

Table 2 Clinical Characteristics of Transfused Patients at
FHCRH February to April 2019
Characteristics

Frequency
(%)

Transfusion history
(n = 384)
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Transfusion history
episode (N = 384)

Pregnancy history
(n = 233)
Gravidae (n = 233)

History of abortion
(n = 233)
Frequency of abortion
(n = 233)

No
Yes

221 (57.6)
163 (42.4)

No
One

221 (57.6)
85 (22.1)

Two

48 (12.5)

Three and more

30 (7.8)

No
Yes

36 (15.45)
197 (84.55)

No
One

36 (15.45)
30 (12.88)

Two

36 (15.45)

Three or more

131 (56.22)

No
Yes

181 (77.68)
52 (22.32)

No
One
Two

181 (77.68)
33 (14.16)
10 (4.29)

Three and more

9 (3.86)

Primary diagnosis

Maternal complications

136 (35.4)

(n=380)

Trauma, orthopedic and

54 (14.1)

surgical case
Chronic disease

52 (13.5)

Hematological cases

65 (16.9)

Gastrointestinal bleeding
Other medical cases

23 (6.0)
54 (14.1)

Table 3 Type and Characteristics of Transfused Blood
Component with Frequency of Transfused Patients at FHCRH,
February to April 2019 (N =384)
Blood Component Characteristics

Transfused
Patient
Frequency
N (%)

Blood component type

Whole blood
CRC

364 (94.8%)
8 (2.1%)

Platelet

5 (1.3%)

Whole blood and
platelet

4 (1.0%)

Whole blood and CRCs

3 (0.8%)

Storage time

Less than 14 days
14 days and more

228 (59.4%)
156 (40.6%)

Number of unit

One
Two
≥ 3 and more

227 (59.11%)
100 (26.04%)
57 (14.84%)

transfused

Total units transfused

638

Table 4 Reaction Incidence and Type Among Adult Transfused
Patients at FHCRH, February to April 2019 (N =384)
Incidence of Reaction and Type

Frequency

%

Reaction proportion
(N = 384)

No
Yes

364
20

94.8
5.2

Reaction type
(n = 20)

FNHTR
Allergic

6
13

30
65

Other alloantibody

1

5

20

100

incompatibilities

vs 4%). It was also higher in, patients who had transfusion
history (8.6% vs 2.7%), patients who had pregnancy history (6.6% vs 3.7%), patients who had abortion history
(13.5% vs 3.9%) and patients who transfused more than 2
units (14% vs 3.7%). Seventy-ﬁve percent (15/20) of the
ATRs were observed in patients who transfused with longstored blood. Ninety percent of the ATR was observed in
patient transfused whole blood component. Only 10% of
ATR has occurred in patients transfused with other blood
component (1 in platelet-transfused patient and 1 in mixed
transfused patient, data not showed) (Table 5). One possible transfusion-related mortality was observed in patients
with allergic reactions (data not showed).
In the bivariable binary logistic regression analysis,
ATR was associated with transfusion history (COR = 3.4;
95% CI: 1.3–9.0), abortion history (COR =3.8; 95% CI: 1.4
−10.0), storage time (COR = 4.7; 95% CI: 1.7–13.3) and
transfusion of 3 or more of units of blood/blood components
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Total

(COR = 4.3; 95% CI: 1.7 −11) (Table 5). In multivariable
model controlling the confounding factor, transfusion history (AOR = 3.4; 95% CI: 1.2 −9.7), abortion history (AOR
= 5.0; 95% CI: 1.5–16.4), storage time of transfused blood
for more than 13 day (AOR= 5.1; 95% CI: 1.7 −15.2) and
number of transfused units (≥ 3 units of blood/blood component) (AOR = 4.1; 95% CI: 1.5–11.2) were signiﬁcantly
associated with development of ATR (Table 5).

Discussion
A blood transfusion reaction is an undesirable response in
a patient, temporally associated with blood component
transfusion. Nowadays, the greatest risk to the patient
lies in non-infectious complications of transfusions that
account for signiﬁcant morbidity and mortality. Acute
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Table 5 Bivariable and Multivariable Binary Logistic Regression Analysis of Associated Factors of ATRs Among Adult Transfused
Patients at FHCRH, February to April 2019
Variable
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Sex (n=384)

-Age (year) (n=384)

Blood component (n=384)

Transfusion history (n=384)

Pregnancy history (n=233)

Abortion history (n=233)

Storage time(in days) (n=384)

Transfused units (n=384)

COR(95% CI)

● AOR(95% CI)

P-value

Developed

Not-Developed

n (%)

n (%)

Mae
Female

6 (4%)
14 (6%)

145 (96%)
219 (94%)

1
1.5 (0.6–4.1)

0.384

18 −31
≥32

9 (4.7%)
11 (5.7%)

183 (95.3%)
181 (94.3%)

1
1.24(0.5 −3.05)

0.647

Whole
Other

18 (4.9%)
2 (10%)

346 (95.1%)
18 (90%)

1
2.14 (0.46–9.2)

0.333

No
Yes

6 (2.7%)
14 (8.6%)

215 (97.3%)
149 (91.4%)

1
3.4 (1.3–9.0)

No
Yes

1 (2.8%)
13 (6.6%)

35 (97.2%)
184 (93.4%)

1
2.5 (0.31–19)

No
Yes

7 (3.9%)
7 (13.5%)

174 (96.1%)
45 (86.5%)

1
3.9 (1.3 −11.6)

1
5.0 (1.5–16.4)

0.008

<14 s
≥14

5 (2.2%)
15 (9.6%)

223 (97.8%)
141 (90.4%)

1
4.7 (1.7–13.3)

1
5.1 (1.7–15.2)

0.003

< 3 units

12 (3.7%)

315 (96.3%)

1

1

≥ 3 units

8 (14%)

49 (86%)

4.3 (1.7–11)

4.1 (1.5–11.2)

1
3.4 (1.2–9.7)

0.020

0. 390

0.007

Note: Pregnancy history and Abortion history were analyzed from female study participants.
Abbreviations: COR, crude odd ratio; AOR, adjusted odds ratio.

blood transfusion reactions are responsible for most serious adverse events and its incidence varies widely in the
world.13
In the current study, the total proportion of ATR was
found to be 5.2% of transfused patients (95% CI, 3–7.4%).
The ﬁnd was consistent with studies conducted in Japan
(5.05%),12 India (3.4%),24 Belgaum (4.41%),25 and
Nigeria (3.6%).26 However, this ﬁnding was lower than
a study conducted in different areas, namely, USA
(16.5%)27 and Nigeria (26.3%).28 The observed difference
might be due to a difference in study participants. In the
USA, the study was conducted on elderly patients with
a mean age of 82 ± 9 which may be the cause of the higher
incidence, but our study participant had median age
31 years old and reported with a few elder age groups
(16, 4.2%) whereas, in Nigeria, all participants were pregnant women (86% of the subjects were multigravid).
Moreover, most of the transfusions administered were
women who had an incomplete abortion and placenta
previa with fetal-maternal hemorrhage which might be
associated with ATR.28 Multigravid women may produce
alloantibodies to leukocyte, or platelet antigens as a result
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of an overt fetal-maternal hemorrhage. Hence, women
who developed leukocyte antibodies following pregnancy
or abortion are more likely to have allergic and FNHTR if
subsequently transfused with leukocyte-containing blood
components.29
On the other hand, the current study had a higher
incidence than a study conducted in Japan (2.6%).30 The
difference might be due to the difference in the transfused
blood component. The transfused blood component in
Japan was leukocyte-reduced blood component while in
the current study it was non-leukocyte reduced blood
component. Non-hemolytic febrile transfusion reactions
are usually caused by cytokines released from leukocytes
in transfused RBCs or platelet components, and causing
fever, chills, or rigours,31 and secreted interleukin-8 which
is a chemotactic cytokine for Neutrophil and Eosinophil.32
In non-leukocyte-reduced blood, cytokines are highly elevated in stored blood component and they induce leucocyte recruitment and cause an allergic reaction, when such
a blood component is transfused.33
In the current study, allergic (65%) and FNHTR (30%)
were the most frequently observed ATRs. This was similar
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with studies conducted in India (55.1% vs 35.7%),34 USA
(45.5% vs 19.5%),14 Japan (70% vs.13.1%)30 and Malaysia
(50.2% vs 38%)35 which revealed that these ATRs were the
most frequently observed transfusion reactions. On the
other hand, studies conducted in Saudi Arabia,36 Nigeria37
and Zimbabwe21 were vice versa with our study in which
FNHTR was more frequently observed reaction in these
studies.
In this study, a single case of possible transfusion-related
mortality was observed due to anaphylactic shock. An anaphylactic reaction is a severe form of allergic reaction and
Mukherjee S et al reported that IgA deﬁciency was the most
cause of anaphylactic reactions.38 In addition, the recipient
pre-formed antibodies to transfused haptoglobin,39 and cytokines in stored products can also cause an anaphylactic
reaction.40 However, in the current study, the possible causes
of death were not identiﬁed (of course there was no pretransfused blood incompatibility, no BS in a donor blood
sample and DAT was negative), but the patient showed
signs of allergic reaction like itching, urticaria ﬂushing and
difﬁcult to breath (dyspnea) and died within minutes of
transfusion.
Alloantibody incompatibility other than ABO incompatibility was observed in one patient (0.3% of study
participants or 5% of ATRs). In line with the importance
of minor RBC antigen to the occurrence of other alloantibody, Reyhaneh K et al reported that alloimmunization
(alloantibody detection) was 1% in Iran population and
was more frequently observed in patients with pretransfusion history, pregnancy history and abortion
history41 which was similar to the patient history in this
study. Dajak S et al reported 0.2% non-Rh RBC antibodies
in pregnant women and it was also associated with transfusion history.42 Alloimmunization was also reported in
India and it was 0.005% of the total incidence of 3.4%.24
Blood sepsis, TRALI, AHTR, and TACO were not
observed in our study. This might be due to low sample
size compared to studies conducted in different countries.
Indeed, ABO mismatch and BS were not reported in India
from 30,470 unit of transfusion.8 A single case of TRALI,
two cases of TACO and 5 cases of AHTR were reported
by Maﬁrakureva et al from 670,625 units of transfusion.21
Therefore, it was not surprising that the current study
reported no cases of BS, TRALI, AHTR, and TACO
from 638 units of transfusion.
Patients with transfusion history were 3.4 times more
likely to be at risk for ATR. The possible reason might be
due to the fact that patients with pre-transfusion history
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were exposed to different antigens like leukocyte antigen,
RBCs alloantigen, platelet antigens, and plasma proteins
and sensitized the antibody production against these antigens. When patient transfused blood or blood component
for the second time, immune-mediated transfusion reactions
are typically occurred due to incompatibility of the transfused blood or blood product and the recipient (antibodies
made in response to foreign antigens or alloantibodies).
These alloantibodies account for many reactions including
mild allergic, FNHTR and anaphylactic reactions.43 Studies
conducted in the USA,44 India8 and Nigeria26,28,37 were
reported similar ﬁndings.
Abortion was also statistically associated with ATR.
Patients with abortion history were 5.0 times more likely
to develop ATR than those without abortion history. This
might be due to women with abortion history that may
form alloantibody to leukocyte, red cells or platelet antigens as a result of an overt or in apparent fetal-maternal
hemorrhage. These antibodies produced following pregnancy or abortion are more likely to cause blood transfusion reaction like allergic and FNHTR when the patients
are subsequently transfused with leukocyte-containing
blood components.45 Ibrahim N et al reported that multi
gravidity was a risk factor for transfusion reaction as
against prim gravidity, presumably, due to sensitization
and subsequent formation of antibiotics resulting from
feta maternal transfusion that may occur in previous pregnancies that might have abortion history.28
There was an association between the storage time of
blood component and ATR. Acute transfusion reaction was
5.1 times more likely to occur among patients transfused with
long-stored blood (stored ≥14 days) than patients transfused
with short-stored blood. Two studies conducted in Nigeria by
Ibrahim et al28 and Gwaram et al26 have reported a similar
ﬁnding. Ended the former was a comparison between stored
blood and none stored blood (fresh). The possible reason
might be due to leukocyte bio-chemicals increased with longstored blood as reported by Chang C-C et al According to
Chang C-C et al study, there was a statistically signiﬁcant
difference of leukocyte biochemicals between pre-storage
leukocyte-reduced and post-storage leukocyte-reduced
blood component. IL-1β and IL-8 levels were signiﬁcantly
elevated in the post-storage leukocyte-reduced blood component. These leukocyte bio-activators were associated with
ATR, especially in FNHTR and allergic reaction.33 In our
study, the transfused blood components were non-leukocytereduced blood component and the most frequented observed
ATRs were allergic and FNHTR. So, these biochemicals
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might be elevated in the long-stored blood component and
might cause higher ATR incidence in patients transfused with
long-stored blood component. Indeed, there was a contrary
report by Heddle NM et al, there no statistically signiﬁcant
effect on the patient outcome between short-stored and longstored blood component. Of course, this study was the mortality of patient after transfusion, not the transfusion
reaction.46 Therefore, long-stored blood might not be significantly associated with death but might be associated with
transfusion reaction.
Numbers of units transfused per patient were statically
signiﬁcant to the occurrence of ATR and was reported by
Menis et al44 and Arewa et al37 which was similar to current
ﬁnding. One unit increment in transfusion for the patient
transfused more than 2 units increased the likelihood of
ATR by 4.1 times. Patients experiencing allergic transfusion
reactions have been sensitized to the antigens in the donor
unit. These antigens are soluble, and the associated reaction
is dose-dependent. The fever is caused by leukocytes and
cytokines in the donor blood. As a result, the more units
transfused the more leukocytes and cytokine are induced to
the recipient. Hence, FNHTR occurs more often in patients
who have been transfused repeatedly. The antibodies to the
antigens of the ABO blood group or alloantibodies to other
RBC antigens are produced after sensitization through
a previous transfusion or pregnancy. In patient transfused
repeatedly, sensitization increases because of exposures to
different antigens.15

Limitation of the Study
In a given study, the sample size was small compared to
most studies conducted in other countries. The low sample
size causes inadequate elder patients/participants proportionally, which might have an effect on some ATRs like
TRALI and TACO. In addition to sample size, the small
outcome of interest (ATR) might have an effect to predict
the association between ATRs and explanatory variables.
Besides, antibody screening and identiﬁcation were not
also performed for non-ABO alloantibody. We did not
also analyze the association between the explanatory variables and types of ATR, because the number of participants who developed the outcome of interest, ATR, are
small (n=20) for some variables.

Abbreviations
AGH, antihuman globulin; AHTR, acute hemolytic transfusion reaction; AOR, adjusted odd ratio; ATR, acute
transfusion reaction; BS, blood sepsis; CBC, complete
blood count; COR, crude odd ratio; DAT, direct human
anti-globulin test; FHCRH, Felege Hiwot Comprehensive
Referral Hospital; FNHTR, febrile non-hemolytic transfusion reaction; Hb, hemoglobin; RBC, red blood cell;
TACO, transfusion-associated cardiac overload; TRALI,
transfusion-related acute lung injury.
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reaction observed with a proportion of 65% while
FNHTR presented with a proportion of 30%. The rest
5% was alloantibody other than ABO incompatibility.
A statistically signiﬁcant relationship was observed
between ATRs and previous transfusion history, abortion
history, storage time of blood component and a number of
units transfused. Patients with the previous history of
transfusion and history of abortion should be closely monitored because they are at risk for ATR. It is also recommended that patients’ transfused blood component stored ≥
14 days, and patients’ transfused more than two units are
also at high risk for transfusion reaction and should be
closely monitored. None of the ATRs were reported to
blood transfusion service centre. Therefore, establishing
a hemovigilance system of monitoring, collecting, and
analyzing data on the ATR both locally and nationally
should be strengthened. In a given study, the sample size
was small compared to most studies conducted in other
countries. The low sample size also causes inadequate
elder patients/participants proportionally, which have an
effect on some type of ATRs. The association between
the explanatory variables and types of ATR were not
analyzed, because the number of participants who develop
the outcome of interest are small (n=20). Therefore, we
recommended researchers to do further studies with large
sample size, which can solve these limitations.
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