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Background: Blood transfusion is an essential supportive therapy, used over a wide variety
of clinical circumstances. Patterns of blood transfusion in pediatric patients are less char-
acterized, and in Yemen information is chronically lacking. This study was aimed to assess
the use of blood transfusion in children at a single center in a low resource setting.
Materials and Methods: A descriptive, cross-sectional study was conducted on all chil-
dren (<16 years) who received blood transfusion in the Pediatric Department, Al-Sadaqa
Teaching Hospital, Aden, Yemen over a time period of seven months. Data on age, gender,
indications, type of blood product transfused, and adverse reactions were collected.
Results: There were 360 transfusion episodes given to 202 patients, at a ratio of 2.3
transfusions per patient. The average age of transfused children was 5.63+4.63 years
and 63.4% were male. Children <5 years comprised 50% of recipients. Single transfu-
sion was most common (56.7%). Major indications were hemoglobinopathies (43.6%),
and oncologic diseases (25.3%). The overall mean of pretransfusion hemoglobin (Hb)
was 6.7+2.3 g/dL, varying by primary diagnosis, and the average Hb increment was 1.4
g/dL. The main types of transfused blood were red blood cell concentrates (58.9%) and
whole blood (26.4%). Blood group O Rhesus D positive was the most requested
(57.5%), followed by A positive (21.9%). Adverse transfusion reactions occurred in
4.4%, including febrile nonhemolytic (56.2%), allergic (37.5%) and transfusion-
associated dyspnea (6.3%).

Conclusion: Blood transfusion is a frequent supportive therapy in pediatric patients with
various medical illnesses in this population. Most common indications were hemoglobino-
pathies and oncologic diseases. Regular review of blood transfusion is fundamental to ensure
better and more rational use of this precious resource.

Keywords: transfusion, anemia, child

Introduction

Blood is a vital human tissue and a precious health resource, required to be
adequately available, safe, correctly and rationally used and timely administered.'
Blood transfusion is an essential component of modern health-care systems and
when used appropriately, it saves lives, improves health conditions and
enhances patient outcomes. However, improper or unnecessary use can increase
the risk of serious, acute, and delayed adverse complications, and in underprivi-
leged settings it places further strain on already limited health resources.”> In
recognition of its critical role in the patient management over a wide variety of
medical conditions, blood and blood products are currently incorporated into the

World Health Organization (WHO) model list of essential medicines.”
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Access to safe and adequate blood supply remains
a public health challenge in many countries, particularly
in low resource settings (poor economics). In high-income
countries the average donation rate is 32.1/1000 popula-
tion in comparison to 4.6/1000 population in low income
countries, where about 80% of the world’s population lives
and has access to only 20% of the world’s safe blood
supply.>® A significant disparity also exists on regional
levels, in the Eastern Mediterranean Region, Yemen was
reported to have the lowest supply of blood, with an
annual donation rate of 0.7/1000 population, compared to
29/1000 population in Lebanon.” This variation indicates
a serious inequality and is far below the proposed WHO
estimates of 10 to 20 whole blood donations per 1000
population. However, a recent estimate suggested that the
WHO target is even inadequate to fulfill blood requirement
in the vast majority of low-income countries and the
donation rates need to be increased several-fold.*

In the Middle Eastern Region which is consisting of
heterogeneous countries with different levels of develop-
ment, the demand for blood transfusion is on the rise as
a result of increased accessibility to more advanced med-
ical and surgical procedures, expansion of aging popula-
tion, and in children there is high prevalence of transfusion
dependent B-thalassemia and sickle cell disease.” Beside
the efforts for strengthening the infrastructure and testing
for transfusion transmissible infections, regular documen-
ted clinical review plays a vital role in monitoring and
evaluation of clinical transfusion practices, optimization of
blood use and consistent adherence to guidelines and stan-
dard operating procedures.'’

Children are the main users of blood, and in resource-
limited-settings they account for a high proportion of
blood usage (16-67%), compared to about 5% reported
from developed countries.''"'> Moreover, pediatric trans-
fusion has unique aspects and is different from adults in
relation to transfusion decisions, indications, doses, and
frequency of adverse reactions, and this should be taken
into consideration when evaluating clinical blood transfu-
sion in this age group.'*'*

Data on usage and pattern of blood transfusion is
critical in order to promote rational use and this might
help to conserve this scarce resource, especially in low-
income settings where the gap between need and demand
exists and blood requirement is highly unmet."

There is a paucity of information about blood usage
and characteristics of recipients in Yemen, particularly
among children. Therefore, the main aim of this study

was to assess frequency and pattern of blood transfusion
among children admitted to the pediatric medical depart-
ment at a teaching hospital in Aden, South Yemen.

Materials and Methods
Study Design

This is a cross-sectional, descriptive study of all children
who received blood transfusion in the pediatric medical
department, at Al-Sadaqa General Teaching Hospital, dur-
ing a period of seven months 2014

to March 2015).

(September

Study Subjects

The study included all children between the age of four
months and 16 years, who were admitted because of medical
reasons and received blood transfusion as part of their clin-
ical care during the study period. Those who were under four
months of age were excluded from the study, because their
transfusion indications and requirements are different.

Setting

The study site was the Pediatric Department in Al-Sadaqa
Teaching Hospital, which is the main pediatric and mater-
nity hospital in Aden, South Yemen. This hospital is
a public health facility serving people from Aden and
adjacent governorates, including urban, suburban and
The
Department consists of seven sub-departmental wards

referrals from nearby rural areas. Pediatric
according to specialty care (hematology, oncology, gastro-
enterology, general, isolation, neonatal care, and ICU), and
an emergency department. Six wards were included in the
study, while the neonatal care unit was excluded. The
entire pediatric blood transfusions in our hospital are per-
formed in the in-patient setting, and none in the emergency
department. In almost all circumstances blood collection
depends on replacement, apparently nonremunerated and
almost all replacement donors were recruited by patients’
relatives. Screening for HIV, HBV, HCV were carried out
routinely in our hospital blood bank on each blood dona-
tion, and reactive donations for the aforementioned infec-

tions were excluded.

Data Collection

Data was collected by direct interview with the closest care-
taker of the child, in most instances the mother or both
parents. Information was also gathered through observation
and extraction of data from patient records, as soon as
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transfusions were completed. Relevant information was
extracted to a standardized data abstraction form for each
patient, and the following variables were noted: age, sex,
dose, number, and indication for transfusion, type of blood
and blood components, location of transfusion, adverse reac-
tions and clinical outcome. Transfusion decision was based
on the level of hemoglobin (Hb) in most instances and the
clinical status of the patient as well as the patient's primary
disease. Transfusion episodes were considered as all transfu-
sions given to the child during one hospital admission.

Laboratory data included were levels of Hb, hematocrit
(Hcet) and platelets before and after transfusion, blood
groups ABO and Rhesus D were also recorded. Changes
of hemoglobin levels were used to calculate the difference
between post and pretransfusion Hb to estimate red blood
cell (RBC or whole blood) transfusion efficacy.

Ethical Clearance

The study protocol was reviewed and approved by the
Institution Ethics Committee of the Faculty of Medicine
and Health Sciences, University of Aden; permission was
also obtained from the hospital administration where the
study was conducted. The Institution Ethics Committee
accepted verbal informed consent, after full explanation
of the study purpose, safety, lack of risk, and the right of
free participation. Agreement to participate was taken by
verbal consent from parents/guardians for all enrolled
the high
Anonymity and confidentiality of information was strictly

children due to incidence of illiteracy.
maintained. This study was conducted in accordance with
the principles of the Declaration of Helsinki.

Statistical Analysis

Data analysis was performed using the statistical package
for social science (SPSS) version 20 (IBM Corporation,
Armonk, NY, USA). Categorical data were expressed as
frequencies (numbers and percentages) and numerical data
were expressed as mean +standard deviation for normally
distributed data or median and interquartile range for non-
parametric data. Student's #-test was used to compare
means and Kruskal-Wallis test for nonparametric data.
Chi-square test was applied for comparison of categorical
variables. A p-value of <0.05 was considered significant.

Results

Of the 2297 admitted children during the study period, 202
patients (8.8%) received supportive blood transfusion therapy
as part of their clinical care. Among these, 128 (63.4%) were

male and 74 (36.6%) female, giving a male:female ratio of
1.72:1 (p=0.001). The overall mean age of transfused children
was 5.63+4.63 years (range: four months to 16 years), and
half of them were <5 years old (Table 1).

A total of 360 transfusions have been given; males had
higher frequency of transfusions (59.7%) than females
(40.3%). Age group 1-5 years old was most commonly
encountered (50%), and received the highest proportion
(34.2%) of transfusions, but the higher transfusion ratio (2.3/
patient) was noted in the age band 6-10 years old. Single
transfusion was accounted for 204 (56.7%) transfusion epi-
sodes, 24 in 156 (43.3%), and five units or more in 43
(27.5%) episodes.

Based on pediatric specialty wards, the hematology
ward accounted for the largest number of blood transfu-
sions (60.8%), followed by oncology (21.9%), and ICU
(7.5%). The highest transfusion rate (4.6/patient) was
observed in the oncology ward, and the lowest rate
(1.7%) in the gastroenterology ward.

In our hospital, the main blood components used for
transfusion are whole blood components (red cells and
in Table 2.
The majority of transfusions were used for hematologic/

platelets); their distribution is shown
oncologic diseases. Hemoglobinopathies with its two main

groups sickle cell disease (SCD) and B-thalassemia were

Table | Distribution of Children and Transfusion Episodes by
Age, Sex and Location

Variables Children Transfusion Ratio
(n=202) Episodes (n=360)
n % n %
Age (years)
<l 32 15.8 45 12.5 1.4
1-5 69 342 105 29.2 1.5
6-10 47 233 109 30.3 2.3
11-16 54 26.7 101 28.1 1.9
Sex
Male 128 63.4 215 59.7 1.7
Female 74 36.6 145 40.3 1.9
Location (ward)
Hematology 136 67.3 219 60.8 1.6
Oncology 17 84 79 21.9 4.6
ICU 18 8.9 27 7.5 1.5
General 13 6.4 16 44 1.2
Isolation 12 59 13 3.6 1.1
Gastroenterology 6 3.0 6 1.7 1.0
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Table 2 Distribution of Blood Components by Indication

Indication RBC Whole Blood Platelets All
n % n % n % N %
Hemoglobinopathies 154 72.6 3 32 - - 157 43.6
SCD 110 51.9 3 32 - - 113 31.3
Thalassemia 44 20.8 - - - - 44 12.2
Malignancies 12 5.7 39 41.1 40 76.9 91 253
Leukemias 2 0.9 32 33.7 29 55.8 63 17.5
Solid tumors and lymphomas 10 4.7 7 74 I 21.2 28 7.8
Impaired hematopoiesis® 22 10.4 18 18.9 - - 41 1.3
Critically ill patient 14 6.6 9 9.5 | 1.9 24 6.7
Visceral leishmaniasis 2 0.9 12 12.6 2 38 16 4.4
Malaria 3 1.4 10 10.5 | 1.9 14 39
Bleeding disorders | 0.5 3 32 6 1.5 10 2.8
Others? 4 1.9 | 1.1 2 3.8 7 1.9

Notes: *Others; preoperative, active viral hepatitis, infectious mononucleosis, nephrotic syndrome. ®One case received fresh plasma.

the most common indication (43.6%); (31.3%) for SCD
and (12.2%) for P-thalassemia patients. Malignancies
including leukemias, solid tumors and lymphomas
accounted for (25.3%) of transfusion events; 17.5% for
leukemias and 7.8% for solid tumors and lymphomas.
Impaired red cell synthesis was the indication for transfu-
sion in 41 patients (11.3%), encompassing 22 (6.1%)
12 (3.3%) anemia
resulted from bone marrow failure (BMF), four (1.1%)

patients with nutritional anemia,

anemia due to renal failure, and three (0.8%) dyserythro-
poietic anemia. Critically ill patients in the ICU received
6.7% of total transfusions; they included patients with
congenital heart disease (CHD), heart failure, respiratory
infections, sepsis and meningoencephalitis. Visceral leish-
maniasis was present in 16 patients (4.4%), and malaria
infection in 14 patients (3.9% of transfusions). Bleeding
problems occurred in 10 patients (2.8%), including seven
patients with acute and chronic immune thrombocytopenic
purpura (ITP), and three patients had disseminated intra-
vascular coagulation (DIC). The category of others
included various reasons for transfusion, three cases were
admitted for preoperative preparation, diagnosed with cer-
vical abscess, posterior urethral valve and cystic hygroma.
Infectious mononucleosis, nephrotic syndrome, and hepa-
titis A viral infection, one patient each.

For all red cell transfusions, doses were calculated in
volume (mL/kg body weight), and the overall mean
volume of prescribed blood was 13.2 mL/kg. A volume
of 15 mL/kg was usually prescribed with little variation by
reason for transfusion and patient clinical status. Platelet

transfusion was calculated as one unit/10 kg body weight.
Red blood cell concentrate (RBCs) was the blood compo-
nent more frequently transfused (58.9%), followed by
whole blood (26.4%), and platelet concentrates (14.4%),
while fresh plasma (frozen/thawed) was only transfused
once. RBCs were prescribed mainly for patients with
chronic anemias to avoid volume overload.

All patients had documented pre-transfusion Hb, with
overall mean level 6.7+2.3 g/dL, and with no significant
difference between male and female (6.6+2.3 vs 6.8+2.3 g/
dL, p=0.351 respectively). Evidently, the average pre-
transfusion Hb was significantly lower in patients receiv-
ing RBC compared to patient needing platelets transfusion
(Hb 6.1£20 vs 9.8+1.5 g/dL, p<0.001 respectively), where
the average pre-transfusion platelets was significantly
lower in platelets transfused patients than in RBC/whole
blood transfused patients, with median (IQR) 14.0 (8.25—
28.0) vs 163.5 (79.25-315.75) (1000/mm’) (p<0.001).
About one quarter of patients had profound anemia with
pre-transfusion Hb levels less than 5 g/dL, while 64.7%
between 5 and 10 g/dL, and 10.3% more than >10 g/dL. In
hemoglobinopathies, malaria, visceral leishmaniasis, and
impaired erythropoiesis, the mean pre-transfusion Hb
values were generally low, while in malignancies and
bleeding disorders the mean pre-transfusion Hb levels
were decreased but not that much. The average pre-
transfusion platelet count was low in malignancies
43.619+65.24 (1000/mm?), but it was even lower 29.800
+49.87 (1000/mm>) in cases with bleeding disorders
(Table 3).
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Table 3 Pre-transfusion Hb Levels and Platelets Count by Indication

Indication RBC Transfusions Platelets Transfusions
Hb (g/dL) Platelets (103 /mm?) Hb (g/dL) Platelets (103 /mm?)

Hemoglobinopathies

SCD 5.15+1.32 281.58+169.38 - -

Thalassemia 6.95+0.86 320.57+175.28 - -
Malignancies

Leukemias 7.71x2.11 45.23+38.19 9.70+1.50 27.32+33.44

Solid tumors and lymphomas 6.61x1.71 202.24+234.23 9.45+1.31 17.24+10.47
Impaired hematopoiesis 5.33+2.55 223.56+203.94 - -
Ciritically ill patient 7.88+2.40 234.78+149.18 9.50+9.50 14.00+14.00
Visceral leishmaniasis 5.97x1.19 99.93+£90.15 9.85+0.8 15.00£18.38
Malaria 5.88+1.64 129.62+167.28 8.00+8.00 10.00+10.00
Bleeding disorders 5.93+0.79 110.75£74.24 11.90£0.75 5.17x2.17
Others® 7.48+0.95 332.50+189.02 8.35+1.80 36.50£30.41

Notes: *Others; preoperative, active viral hepatitis, infectious mononucleosis, nephrotic syndrome.

Assessment of nutritional status based on weight for
age, revealed underweight in 40.9% of children. However,
differences in average pre-transfusion Hb between those
with normal body weight and those with underweight was
not statistically significance (6.09+1.9 vs 6.3£2.2 g/dL,
p=0.33 respectively).

Post-transfusion Hb was only available for 59.2% of
patients, and assessment of transfusion efficacy was calcu-
lated by differences between pre- and post-transfusion Hb.
The average Hb increment was found to be 1.4 g/dL,
reflecting modest increment effect of blood transfusion.
Absence of post-transfusion Hb was observed in 147
(40.8%) patients, mainly for patients on a chronic transfu-
sion program who left the hospital immediately after trans-
fusions were completed.

The prevalence of the ABO/Rhesus D blood groups in
the study population were: O positive 55.4%, A positive
22.8%, A negative 7.4%, B positive 7.4%, O negative 4%,
AB positive 2%, AB negative (1%). All blood group types
were requested in this study except blood group
B negative. In total, 88% were Rhesus D positive, and
(12%) were Rhesus D negative. The most requested group
was O positive (57.5%), followed by A positive (21.9%),
and the least requested blood type was AB nega-
tive (0.6%).

Among 360 transfusions, acute adverse transfusion
reactions (ATRs) occurred in 16 events (4.4%), including
febrile nonhemolytic (56.2%), allergic (37.5%) and trans-
fusion associated dyspnea (TAD) (6.3%). The median age

of children with ATRs was five years (IQR: 0.8-10.0), and
males showed more transfusion reactions (62.5%) than
females (37.5%). All reactions were of minor type and
fully controlled with complete patient recovery.

Of the 202 children, 25 (12.4%) died during the study
period (Table 4). Deaths were attributed to the underlying
primary diseases and not directly related to the transfusion
process. Higher proportions of death cases were observed
in the younger age group <l year 13/25 (40.6%) and
among female patients 15/25 (60.0%).

Discussion

This study is probably the first attempt to evaluate blood
transfusion in pediatric patients in Yemen. The transfusion
rate of 8.8% in this study is comparable to the 12.3% from
Ghana,'® but lower than 16% in Tanzanian children,'” and
41.2% reported from southeast Nigeria.'® Higher fre-
quency of blood transfusion in African countries could
be explained by the high prevalence of severe childhood
anemia complicating malaria infections and lack of stan-
dard blood transfusion protocols.

The current study showed a higher frequency of blood
transfusion in male children (63.4%) than female (36.6%),
which is similar to the 63.1% and 36.9% reported by Orish
et al'® from Ghana. However, in developed countries gen-
der differences are not prominent. In a multicenter study
from England, 57% of transfused children were males,"”
while a multi-institutional analysis in the USA, male and
female were almost equally transfused.”® It is not clear
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Table 4 Clinical Outcomes of Transfused Children

Variables All, Alive, Dead,
n=202 n=177 n=25
n % n % n %
Sex
Male 128 | 634 | 118 | 922 | 10 | 7.8
Female 74 | 366 | 59 | 797 | 15| 203
Age group (years)
<l 32 | 158 | 19 | 594 | 13 | 406
1-5 69 | 342 | 62 | 899 | 7 | 10l
6-10 47 | 233 | 44 | 936 | 3 6.4
I-16 54 | 267 | 52 | 963 | 2 37
Indications
Hemoglobinopathies 100 | 495 | 100 | 100 | O 0
Malignancies 23 | 114 ) 18 | 783 | 5 | 217
Impaired hematopoiesis 8 4.0 3 375 | 5 | 625
Ciritically ill patient 24 | 119 ] 16 | 667 | 8 | 333
Visceral leishmaniasis 16 79 12 | 750 | 4 25
Malaria 14 | 69 I 786 | 3 | 214
Bleeding disorders 10 5.0 10 100 | O 0
Others 7 35 7 100 | O 0
Nutritional status
Normal weight 75 | 37.1 | 67 | 893 | 8 10.7
Underweight 127 | 629 | 110 | 866 | 17 | 134

why male children received blood transfusions more fre-
quently; this issue has not been adequately studied.
However, in our sample it might be related to over-
representation of males.

The mean age of transfused children in this study was
5.63+4.63 years, which is comparable to 5.5+5.9 years
reported in a study from the USA,?® but higher than the
median age 1.8 years reported from Tanzania, where
malarial anemia in infants is the main trigger for
transfusion.'” Children aged 1-5 years were the major
group of transfusion recipients and this might be attributed
to prevalent hemoglobinopathies and nutritional deficien-
cies in the children under five, a common finding in
developing countries, including Yemen.”!

The hematology ward transfused the largest number of
blood products (60.8%), followed by oncology (21.9%),
which is comparable to results obtained from a study in
Uganda, where 74% of blood was consumed in the hematol-
ogy ward,”® and consistent to that reported from the UK by
New et al,”> who found more than half (53%) of recipients

with a hematologic and oncologic underlying diagnosis. In
the present study, the intensive care unit showed a low
transfusion rate (7.5%) which is comparable to that reported
by others.**** Transfusion of critically ill patients might
expose them to transfusion related risks without clear
benefits.>* Furthermore, critically ill children transfused for
other indications than anemia have worse outcomes than
those not transfused with a similar degree of anemia.*

Most patients (56.7%) received only a single blood
transfusion, indicating that acute anemia was the most
common reason for blood transfusion, this finding is com-
parable to reports from Venezuela (86.4%),%” UK (74%),>
and USA (69%).2° Repeated transfusions may increase the
risk of alloimmunization, particularly in sickle cell disease
and thalassemia patients, therefore extended blood group
sub-typing is strongly recommended.'?

In this study SCD and B-thalassemia were the most
common indications for blood transfusion, consistent with
findings of other researchers.’>** However, in spite of
high prevalence of hemoglobinopathies in Sub-Saharan
Africa,
causes. Malignancies were the second most common indi-

malaria-associated anemia did surpass other
cation for blood transfusion in this study (25.3%), a result
similar to 27.4% and 31.7% in Uganda and Nigeria stu-
dies, respectively.'®*2

Pre-transfusion Hb was asked for all patients in this
study in contrast to the reports from Tanzania and
Uganda, where in 35% and 30% of patients pre-
transfusion Hb has not been measured.'”*® This can be
attributed to urgent needs for transfusion in trauma and
surgery as well as the availability and accessibility of
hospital laboratory services. There was a wide variation
in Hb values prior to blood transfusion with a mean of 6.7
1.6-13.1 g/dL). A similar result was
reported by a Kenyan study, where median pre-
transfusion Hb was 6.0 g/dL (IQR: 4.2-9.1 g/dL).”’
Profound anemia with pre-transfusion Hb <5 g/dL. was

g/dL (range:

detected in 25% of our patients, which is lower than
46.9% and 35% reported from Ghana and Congo,
respectively,'®* but higher than 15.2% reported in
Nigerian children.'"® Transfused children with pre-
transfusion Hb of >7 g/dL were commonly cases with
oncologic diseases and were often transfused at multiple
times to build up their Hb concentration and to correct
thrombocytopenia as a prerequisite for cytotoxic medica-
tions. In addition, B-thalassemia patients are regularly
transfusion to keep their Hb levels at about 9-10 g/dL.
All children with pre-transfusion Hb >10 g/dL received
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only platelets transfusions because of thrombocytopenia
without anemia.

In the present study the mean Hb increment was 1.4 g/
dL, this finding is situated at the lower quartile of that
reported from the UK 2.8 g/dL (IQR: 1.4-3.9 g/dL),* and
comparable to 1.3 g/dL reported by a Kenyan study,*” but
less than 3.1 g/dL reported from Nigeria.'® Variation in Hb
increases may be affected by storage time and Hct level of
donated blood, and it may also reflect different blood
volume calculation especially in communities with high
prevalence of underweight and absence of a standard
blood transfusion protocol.

ABO and Rhesus D blood grouping showed O positive
was the most commonly requested group, followed by
A positive then B group and the least requested is AB
blood group. The distribution of ABO and Rh blood typing
of our patients are in concordance to the distribution of
these groups in the local community.’

In this study RBC was prescribed more than any other
blood products (58.9%), similar to 60.2% reported in the
USA?° and 52.7% reported in Venezuelan children,”” but
different to that reported in southeast Nigeria where whole
blood (56.4%) was most transfused.'® Patients with
chronic hemolytic anemias may require recurrent transfu-
sions with red cell concentrate to ameliorate the complica-
tions associated with the disease, therefore, using more
RBCs can be explained by the presence of higher propor-
tion of children with chronic hemolytic anemias, which
mostly required frequent and repeated transfusions with
greater precaution about the risk of hypervolemia.

Malignancies were top ranked in platelet use account-
ing for (76.9%), and they were transfused mostly as pro-
phylaxis to increase low platelet counts and decrease the
risk of bleeding. This result is comparable to that found in
Iran,*® where more than 80% of platelet units were trans-
fused to patients who had malignancies with thrombocy-
topenia, and similar to the finding in Spain where 67% of
platelet transfusions were given for bleeding prophylaxis
in thrombocytopenic patients.*

Adverse reaction to blood transfusions vary from
a simple episode of fever to life-threatening hemolysis,
and although they likely remain underdiagnosed, they are
generally reported in children twice more than adults and
in males more than females.” In this study, a total of 16
blood (4.4%) was
a frequency comparable to that reported by a Brazilian
study 3.8%,>* but lower than 11.6% in India,*® and higher
than 0.17% in the USA® and 0.9% in the UK."” The most

transfusion reactions observed,

common type of transfusion reaction was febrile nonhe-
molytic transfusion reaction (FNHTR) 56.2%, a result in
close similarity to 60% reported by Gauvin et al,’’
(Canada) in pediatric ICU and to 45% reported in an
Indian study,” but different from the Brazilian study
where allergic reactions were most commonly reported
(77.2%).>* FNHTR can be significantly reduced by pre-
storage leukoreduction of donor blood, but this is not
available in our hospital due to financial constraints.

Regarding the blood product involved in transfusion
reactions, in this study RBCs was the most frequently
reported product (66.7%); this might be attributed to
higher use of this component mainly for children with
chronic hemolytic anemias. This result is comparable to
53.8% in the UK,*® and 82.8% in India,>® but in contrast to
a Brazilian study which found 50.9% of transfusion reac-
tions in platelet transfusions.** Recipients with recurrent
blood transfusions in the present study had higher rate of
ATRs (62.5%) and allergic transfusion reaction is mostly
prevalent in those repeatedly transfused, this result is
similar to previous studies from the USA?® and India.*’
However, with lack of standard definitions and uniform
criteria for diagnosis of ATRs in children, comparisons
between studies are difficult owing to variations in sample
size, age, study method and duration, transfusion indica-
tions, availability of safe blood and blood products and
presence of patient blood management and hemovigilance
programs.”

There were 25 deaths amongst the 202 children in this
study giving a mortality rate of 12.4%, which was higher
than 9% reported in Kenyan children,*® 5.1% in Malawi,*”
5.6% in Congo,?” and 8.2% in Tanzania.'” Deaths here are
not related to blood transfusion, but attributed to the
underlying diseases and their complications. In this study
death was noticed more in the younger age group <1 year
and in female patients, which is comparable to the study
conducted in Tanzania, where females were three times
more likely to die compared to males.'”

The current study provides an insight into transfusion
pattern and recipient characteristics in pediatric patients
living in limited resource settings (poor economics).
However, patterns of blood transfusion vary in different
localities; depending on specific disease prevalence,
patient comorbidities, clinical experience, availability of
safe blood, efficiency of blood transfusion services and the
overall development of the health-care system in a country.

The main limitation of this study was that it was con-
ducted in a single center and the findings may be different
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in other hospitals. Although our hospital serves a wide
geographical catchment area with many referrals, because
of the lack of local comparable data we do not know if
current data truly reflect the overall transfusion pattern in
other similar health facilities or in the country as a whole.
A multicenter survey is recommended that can provide
more data and solid conclusions. The study did not include
details about storage time of donated blood and hematocrit
levels, which might have some influence on the transfu-
sion outcomes and Hb increments. Owing to lack of facil-
ities for blood components separation at our institute, there
was apparent underutilization of fresh plasma and cryo-
precipitate, and occasionally fresh blood was used instead
of specific components.

Based on the findings of this study, assessment of
patient outcomes at times of blood shortage or utilization
of new technologies such as pathogen reduction are
recommended.

Conclusions

Blood transfusion is a frequent supportive therapy in pedia-
tric patients with various medical illnesses in this population.
Hemoglobinopathies and oncologic diseases were the most
common indications for blood transfusion. Among the uti-
lized blood components, red blood cell concentrate was the
most frequently prescribed, followed by whole blood. Blood
group O positive was the most commonly requested group.
Adverse transfusion reactions were of mild type and febrile
nonhemolytic reactions were commonly encountered. The
findings of this study highlight the importance of regular
review and documentation of blood transfusion practice to
ensure better and more rational use of this precious resource.
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