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BLOOD TRANSFUSIONS IN THE CHILDREN EMERGENCY UNIT OF A TERTIARY HOSPITAL IN SOUTHERN NIGERIA

ABSTRACT
Background
Anaemia is a major cause of morbidity and deaths in children resident in many countries of the sub-Saharan region. Blood transfusion in the emergency units, is an important intervention in the management of many of these children. Some deaths occur even before these transfusions can be initiated. It is important to identify the prevalent causes of childhood anaemia necessitating urgent blood transfusions in various localities. Identified causes would guide proactive policies on preventive measures for such illnesses, as well as blood transfusion practices to curb avoidable deaths. 
Methods
A six-month retrospective study of all children aged two months to less than 18 years, admitted to the Children Emergency Unit of the University of Uyo Teaching Hospital, (UUTH), Uyo, Nigeria and given a blood transfusion within 24 hours of admission as part of their clinical management. The indications for admission, packed cell volume before transfusion, type of blood product given and outcome were documented for each child.
Results
Of the 446 children admitted within the six-month period, 65 (14.6%) received a blood transfusion within 24 hours of admission. There were 31 males (47.7%) and 34 females (52.3%), with a median age of 4 years. The most common indications for an emergency transfusion, included severe malarial anaemia, complications of sickle cell anaemia and severe sepsis. The mean packed cell volume (%) before transfusion was 16.73 (± 5.59). Settled (or sedimented cells) was mostly used in 36 (55.4%), and fresh whole blood in 29 (44.6%) of transfusions. The outcome was good, with 84.6% of the transfused children being discharged in satisfactory condition.
Conclusion
The greatest indications for transfusion of blood in the children emergency unit of this hospital were severe malarial anaemia, complications of sickle cell anaemia and severe sepsis. Children under five years were the greatest recipients of blood and settled cells was the most used product. The outcome of the transfused children was good. It is important that health facilities caring for children be equipped with adequate facilities to aid the provision of safe blood whenever needed. This would improve treatment outcomes and childhood deaths from anaemia.
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INTRODUCTION
Transfusion of blood in the Children Emergency Unit (CHEU), is a life-saving intervention in the management of many childhood illnesses of haematologic, infective and other varied aetiology. In many sub-Saharan countries, blood is generally a limited and scarce resource. The indications for blood transfusion in Children Emergency Units would likely vary between different countries, regions and communities worldwide. This expectedly would be so, depending on prevailing disease conditions and illnesses in the area of study.1-4 The availability of blood, efficiency of blood transfusion services, transfusion protocol and clinical expertise of the managing health-care team, all play a role in observed transfusion practices and clinical outcome.1-4

Some reports have shown, that in many low-income countries, there are no stringent nor standardized guidelines for children receiving a blood transfusion, and many patients requiring blood do not receive it in the appropriate way or time.1-5 Thus the availability of blood for transfusion in emergencies remains a challenge in many developing countries, and as a result children presenting with anaemia and needing a transfusion may die without being transfused.1-5 
In sub-Saharan Africa, the demand for blood transfusion in children is high, with most given as emergency interventions. There is still a need for research to assess the different aetiologic reasons for transfusions, safety of blood and clinical outcome of transfused children. Indications for blood transfusions, and audits of transfusion practices are advocated and data obtained would be beneficial in improving hospital transfusion policies and patient management outcome.
The blood transfusions instituted in children managed at the Children Emergency Unit of this Teaching Hospital has not been previously studied. This report seeks to evaluate the various indications for blood transfusions in children presenting from this locality, the blood products most used, and eventual outcome of their hospitalization. The results from this study could serve as a useful guide in promoting proactive measures for the prevention and prompt treatment of some common disease conditions that precipitate childhood anaemia and necessitating emergency unit transfusions. It could also guide relevant blood transfusion policies essential in prioritizing the blood treatment needs and services for children in this locality.

METHODS
A six-month retrospective study from May to October 2024, of all children two months to less than 18 years of age, admitted to the Children Emergency Unit (CHEU) of the University of Uyo Teaching Hospital (UUTH) Uyo, Nigeria and given a blood transfusion within 24 hours, as part of their clinical management.
The University of Uyo Teaching Hospital (UUTH) Uyo, is a referral hospital located in the south-south region of Nigeria. The clinical management of these admitted children included the transfusion of blood carried out by experienced clinical teams. Few of the children, had need for subsequent transfusion of blood after the initial 24-hour period, to properly stabilize their clinical state. Each child admitted into the emergency room was ensured to be stabilized, before discharge or transfer to the paediatric medical or surgical ward for continuation or completion of treatment. Thereafter, proper discharge by different managing clinical teams to the follow-up clinic would be done.  For the purpose of this study, children whose blood transfusions were initiated within a 24-hour period of hospital admission were included. The medical records of each transfused child were reviewed and relevant information extracted. The following variables were retrieved: Age, gender, clinical diagnosis/indication for transfusion, pre-transfusion packed cell volume, type of blood product used, total number of transfusions received and outcome of clinical treatment. 
Transfusion decision on each child, was based on a packed cell volume < 12% (Hb ˂4.0g/dl), or packed cell volume between 12 to 21% (Hb 4.0 - 7g/dl), or higher packed cell volumes in the presence of shock, clinically detectable dehydration, impaired consciousness, respiratory acidosis revealed by deep laboured breathing, heart failure, more than 20% of red blood cells parasitized by malaria parasite, or continuous bleeding with estimated blood loss of 20–30% blood volume.6,7 The aforementioned signs or complications, with considerations of the primary diagnosis and clinical status of the child guided the blood transfusion decisions.6 In almost all children transfused, blood was obtained from related or non-related donors recruited by patient’s relatives. Screening for HIV, syphilis, Hepatis B Virus and Hepatitis C Virus was carried out routinely in the blood bank before any blood donation. Settled (or sedimented) cells was produced by settling whole blood in the blood bag by simple gravity.1,8
Informed consent was not required for this study since it was retrospective and done by a chart review without any potential risk implicated upon the patients. Confidentiality and anonymity of personal data were strictly maintained through all stages of data handling. Data retrieved were entered into an Excel spreadsheet, and thereafter analyzed using the Microsoft Excel 2017 package. Descriptive statistics were presented as frequency and percentages. Quantitative variables were presented as mean and standard deviation or median and range as appropriate.
RESULTS
Four hundred and forty-six children were admitted into the Children Emergency Unit (CHEU) within the six-month study period. Of these, sixty-five (14.6%) received a blood transfusion within 24 hours of admission. The age range of children transfused was 2 months to 17 years, with a median age of 4 years. There were 31 males (47.7%) and 34 females (52.3%).
Table 1 shows that children under five years of age constituted more than half (58.5%) of the blood recipients. The common indications for blood transfusions were severe malarial anaemia (30.0%), complications of sickle cell anaemia (21.0 %) and severe sepsis (18.0 %) -Table II.
The mean packed cell volume (%) before transfusion was 16.73 (± 5.59). Settled (or sedimented) cells 42 (64.6%) was the most frequent blood product utilized. Of the 65 children transfused, 8 (12.3%) had multiple transfusions (>3 within five days). A total of 55 children (84.6%) were transferred to the children’s ward or discharged home directly from the emergency room, in satisfactory condition, six (9.2%) left against medical advice (LAMA), while 4 (6.2%) children died (Figure 2). 


Table 1: Age range of transfused children
	              Age range (Years)
	Number (%)

	
< 1
	
12 (18.5)

	
1 – 5
	
                        26 (40.0)

	
6 – 10
	
9 (13.8)

	
11 -15
	
12 (18.5)

	
>15
	
6 (9.2)

	
TOTAL
	
65 (100.0)





Table II : Various diagnostic indications for blood transfusion
	
Indications for transfusion

	
Number (%)

	
Severe Malarial Anaemia

	
20 (30.8)

	
Sickle Cell Anaemia complications

	
14 (21.5)

	
Severe sepsis

	
12 (18.5)

	
Oncological emergencies

	
4 (6.2)

	
Surgical emergencies

	
3 (4.6)

	

Paediatric HIV
	
3 (4.6)

	
                    Meningitis
	
3 (4.6)

	
Glucose-6-phosphate dehydrogenase deficiency

	

2 (3.1)

	
Road traffic accident (RTA)

	
2 (3.1)

	
Acute glomerulonephritis
	
1 (1.5)

	
     Chronic Kidney Disease (CKD)

	
1 (1.5)

	
TOTAL
	
     65 (100.0)



The pre-transfusion packed cell volume (%) ranged between 6 and 29, with a mean of 16.73 ± 5.59. Settled (or sedimented) cells constituted the most blood product type used for transfusion, in 36 (55.4%) then fresh whole blood in 29 (44.6%) of transfusions. Other blood products were not utilized during this period of study. Figure 2 shows that the highest frequency of donor blood group utilized for transfusion was the 0 type, n=48, followed by blood groups A and B respectively.


Figure 1: Donor Blood group transfused
Of the 65 transfused children, 55 (84.6%), were transferred to the ward or discharged in satisfactory condition, six (9.2%) left against medical advice (LAMA) and four (6.2%) died as depicted in Figure 2.

Figure 2: Outcome of transfused children 










DISCUSSION
Transfusion of blood in a Children Emergency Unit serves as an important clinical management decision for the treatment of childhood anaemia. The choice of this intervention by emergency managing teams depends on underlying primary aetiology, severity of clinical signs and symptoms, including associated complications. Notwithstanding, in all cases of severe or life threatening anaemia, blood transfusion remains the most critical and beneficial lifesaving intervention which significantly improves outcome.1-7 

In this study setting, the burden of emergency blood transfusions was greatest in children under five years of age. This observation is similar with reports from other centres within Nigeria, and the sub-Saharan region, which documented that children under five years of age have a high demand for blood and are the main users of blood for transfusion in these settings, largely due  to severe anaemia secondary to infection and sickle cell anaemia.1-5 On the contrary, studies from developed countries found oncological emergencies and surgical emergencies as top-ranking indications for childhood transfusions.1,4

Blood has remained a scarce resource in most developing countries and this shortage significantly affects blood transfusion practices in these regions.1,2,8,9 Blood transfusion requirements and indications vary from country to country and between regions within the same country. A report documented that less than 5 units of blood were donated per 1000 population far below the recommended requirement of 20 units/1000 per year in sub-Saharan regions.1 Young children were noted as the major population needing blood for transfusion in  these regions, mostly due to severe anaemia secondary to infections and sickle cell anaemia.1,2,4,5,8 This report is similar to observations from present study.

The commonest indications for transfusion in this study centre were severe malarial anaemia, complications of sickle cell anaemia and severe sepsis respectively. These observed aetiologic indications for blood transfusions in the emergency unit are very similar to other Nigerian studies and reports from other sub-Saharan countries.8-15 While complications of inherited haemoglobinopathy ranked higher in some studies, many others had malarial anaemia as top-ranking diagnosis and indication for emergency room transfusions.1,2,4,5,8-11 An erstwhile study from present study centre noted also severe malarial anaemia, as top-ranking diagnosis for transfusions in children seen in the post-neonatal wards.16 Other diagnoses from present study needing urgent transfusions in the emergency unit included oncological and surgical emergencies, HIV/AIDS and complications of acute or chronic illnesses arising from various systemic diseases.
Settled cells was the most used blood product in this study’s emergency setting, and while some authors noted same pattern, few others reported fresh whole blood as the highest used blood product, especially in developed countries.1-3,7 Settled (or sedimented) cells was produced by settling whole blood in the blood bag by simple gravity.1,8 This again brings to fore some unique challenges with availability of blood products for transfusion yet to be fully addressed in the sub-Saharan Africa, especially with respect to component preparation.1-5


The mean pre-transfusion packed cell volume varied between various studies, with some children transfused at higher haemoglobin values,5,8 and others at similar mean pre-transfusion values used for this study.4 Considering however, the overall state of recipients from these studies, the blood transfusions were needed due to decompensating cardiac status and other associated morbid clinical conditions identified in these children.5-7,8-11,13-18 There is therefore the need for sustained education of emergency health-care provider teams on proper clinical selection of children needing an emergency transfusion. This would ensure that the limited blood supply in such centres, can be delivered to every child needing this resource.

ABO and Rhesus D blood grouping showed O positive was the most transfused blood group, followed by A positive then the B group. This was  similar to other authors’ observation.4,17 Severe anaemia accounted for 6.2% of hospital deaths, slightly lower than some authors’ observations9,18 but also comparable to others11,19 The few deaths which occured in these children, could mostly be attributed to delay in presentation at the emergency units, and further delays at accessing needed blood. This is a frequent scenario in many resource-poor countries and centres caring for children. 8-14,20-24
The immediate and remote causes for these are that the infrastructure for collecting, processing, and distribution of blood to where it is needed in these settings are often weak and ineffective, with most probable reasons being both individual provider and health-care system factors.1,2,20,21

The outcome of transfused children in present study was good. Studies have shown that blood transfusion is most beneficial when given early and that delayed transfusion leads to increased mortality.5 Prompt administration of blood in study setting played a positive role to good discharge outcome. It has also been documented that with delay in treatment of severe anaemia, irreversible tissue damage can occur and patients may suffer morbidity that can persist for months after their initial treatment.5 Therefore, early recognition and treatment of children with severe anaemia is vital to optimizing outcomes.1-5 

CONCLUSION
Transfusion of blood in children emergency settings, is a necessary life-saving intervention in the management of children with anaemia of various aetiology. Severe malaria, complications of sickle cell anaemia and severe sepsis played leading roles in the aetiology of anaemia. Children under five years were the greatest recipients of blood, and settled (or sedimented) cells was the most used product. The outcome of the transfused children was good. 
It is imperative that health care facilities caring for children emergency needs, be well equipped with necessary laboratory infrastructure essential for prompt provision of safe blood when needed. This goes a long way towards improved treatment outcomes and reduction of childhood deaths from anaemia. Sustenance of community measures for malaria and infection control/prevention are expedient, in reducing avoidable deaths and morbidity from anaemia in Nigerian children.


LIMITATIONS
It is possible that some severely anaemic children with indications for a blood transfusion and a transfusion order did not receive any transfusion, either due to patient or systemic factors, which led to their exclusion from the study. This factor would result in an underestimation of the overall childhood anaemia and blood transfusion burden in our study population.
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