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Abstract
Background:  Transfusion is an essential component of supportive management for patients with cancer suffered anemia and thrombocytopenia. Nevertheless, generally it is safe, but it still owns several risks and complications including transfusion reactions. Patient with cancer is a patient with a condition that tends to suffer transfusion reactions due to a decrease of immunity and antigen discrepancy. The aimed of this study is to describe transfusion reactions to pediatric patients with cancer at Dr. Hasan Sadikin General Hospital, Bandung.
Methods: This research used cross-sectional design with total sampling method. The subject of this study consist of all pediatric patient (0-18 years old) that is diagnosed as cancer and hospitalized at Department of Child Health within the period of September 26th 2019 – August 26th 2019. The data gained by using interview method. The patient that rejects interview and difficult to be contacted were excluded. The data collected is presented by using table and chart.
Results: Out of 43 patients, there were 155 episodes of transfusion fulfilled the criterion and 22 episodes showed transfusion reactions (14,2%). Leukemia is the disease that is frequently reacted to the transfusion. Manifestation that is frequently appeared is pruritus (31.9%), followed by pruritus and erythema (27.3%) and fever (13.6%) and the reactions appeared highly in an onset >1 to 2 hours (36.8%).
Conclusion: Transfusion reactions on pediatric patients with cancer mostly occurred in leukemia patients with clinical manifestation that is frequently appeared is allergic reactions and all of reactions is acute transfusion reactions.
Keywords: Cancer, pediatric, transfusion reactions
Introduction
A suppression of bone marrow is one of the disorders that is frequently occurred to patients with cancer as a result of its disease and an effect of chemotherapy   that enables a decrease of red cells, leukocytes and platelets. This tends to cause anemia and thrombocytopenia in pediatric patients with cancer. The primary management of anemia and thrombocytopenia to patients with cancer is transfusion as an essential component of supportive management.1 Simancas-Racines et al.2 recommended an administration of blood transfusion to patients with cancer is a modification component of packed red cells or thrombocyte concentrate that has been reduced its component leukocyte and that has been irradiated.2  In Indonesia currently, a few main components in anemia treatment and thrombocytopenia patients with cancer are packed red cells and thrombocyte concentrate.
Generally, transfusion tends to be safe and has many benefits, however there is still a risk and complication namely transfusion reactions.1 Research in Brazil3 showed that transfusion reactions frequently occur on cancer patients.3 This is due to a decrease of immunity4 and due to discrepancy on blood cell antigen5 that is related with a reactions risk of blood transfusion.6 According to Jamilly et al.3 in their research showed that a side effect of transfusion that is frequently occurred to cancer patients is allergic reactions and febrile nonhemolytic transfusion reactions (69.8% dan 27.2%).3 In addition, there is a reaction that may be occurred there were shivering, tremors, abdomen, changes in acute blood pressure, changes in breathing, nausea, vomiting, shock. These reactions vary from mild to life-threatening.
Currently, the data regarding incidents of transfusion reactions and the using of transfusion components to pediatric patients at Dr. Hasan Sadikin Bandung General Hospital as referral hospital in West Java is still limited. This condition encourages the writer to conduct a research regarding the description of transfusion reactions to pediatric patients with cancer at Dr. Hasan Sadikin Bandung General Hospital.

Methods
This research design is cross-sectional study with descriptive approach and collected using patient primary data in Pediatrics Department, Dr. Hasan Sadikin General Hospital by using interview method based on a form of transfusion reactions report of pathology clinic with standarized closed question. One hundred fifty five episodes of transfusion from the data taken from transfusion of pediatric patients with cancer that is hospitalized at Dr. Hasan Sadikin Bandung General Hospital within the period of September 26th 2019 – August 26th 2019.
The technique of data collection in this research is total sampling method. An inclusion criteria in this research is all pediatric patient that is diagnosed as cancer and hospitalized at Dr. Hasan Sadikin Bandung General Hospital according to the transfusion episode established based on the transfusion time and blood component. An exclusion criteria is a patient that rejects interview and pediatric patients with cancer that is difficult to be contacted. 
The data is taken daily, during 30 consecutive days at a time. Daily data of transfusion can be seen in the computer of hospital service room . The data is used as guidance to conduct interview directly to the patient, and previously conduct informed consent. The patient aged  >12 years was interviewed by using autoanamnesis method while the patient age 0 to < 12 years conduct an interview to its family (alloanamnesis). The data, that is gathered then reviewed by the data in the form of blood transfusion monitoring that is recorded to the medical record of the patient.
This research is approved by Research Ethics Committee of Padjajaran University, Bandung through an approval letter Number 120/UL6.KP/ET/2019 and is permitted by Medical Research Ethics Committee of Dr. Hasan Sadikin Bandung Public Hospital with a letter Number LB/X.3/102/2018. This research is also recognized and approved by Child Health Department of Dr. Hasan Sadikin Bandung Public Hospital.
Research variables of this research are patient identity (age, sex, blood type and clinical diagnosis), transfusion episode (blood components), and transfusion reactions (clinical manifestation and onset). Then, the data is selected and separated so that it fulfilled the inclusion criteria and it is analyzed using descriptive statistics and processed by using Microsoft® Excel 2016 and IBM® SPSS® version 22. Finally, the data is presented in the form of table, percentage and chart to draw patient identity, transfusion episodes and transfusion reactions.

Results 

		During this research period, there were 43 patients who had transfusion. Blood transfusion is conducted more by male patient (54.8%). Regarding to the age, about a half of the patients is at the age group >10 to 18 years (45.2%) and for the blood type, most of the patients are A blood type (35.7%) and rhesus + (97.6%). Clinical diagnosis generally among the population is acute leukemia lymphoblastic (52.4%) and followed by acute myeloblastic leukemia (16.7%). Out of 43 patients, there were 160 transfusion episodes and between 155 episode datum of transfusion fulfilled this inclusion criteria. Five data is eliminated due to the patient or its family cannot be contacted. Twenty two from 155 transfusion episodes have been facing transfusion reactions (14.2%). Transfusion reaction occurred in thirteen patients, two of them have repeated reactions. While investigating clinical diagnosis and transfusion reactions, leukemia most related to transfusion reactions. 

Table 1. Patient distributions in accordance with sociodemographic, characteristic, blood type and diagnosis


	
Patients Identity

	Total (N=43)

	
	N
	%

	Age group
	
	

	0 - <5 years old
	10
	23.8%

	5 - <10 years old
	13
	31.0%

	10 – 18 years old
	19
	45.2%

	Sex
	
	

	Male
	19
	54.8%

	Female
	23
	45.2%

	Blood type
	
	

	A
	15
	35.7%

	B
	8
	19.0%

	AB
	6
	14.3%

	O
	13
	31.0%

	Rhesus +
	41
	97.6%

	Rhesus -
	1
	2.4%

	Clinical Diagnosis
	
	

	Acute Leukemia
	1
	2.4%

	Acute Myeloblastic Leukemia
	7
	16.7%

	Acute Lymphoblastic Leukemia
	22
	52.4%

	Chronic Myeloblastic Leukemia
	1
	2.4%

	Neuroblastoma
	2
	4.8%

	Retinoblastoma
	2
	4.8%

	Osteosarcoma
	5
	11.9%

	Non Hodgkin’s  Cancer Lymphoma
	1
	2.4%

	Hodgkin’ Cancer Lymphoma
	1
	2.4%




As shown in table 2, thrombocyte concentrate is frequently used in transfusion (54.2%) and followed by packed red cells (45.8%).

Table 2. Distribution of transfusion episode in accordance with blood components
	Blood components
	Transfusion episodes (N=155)

	
	N
	%

	Packed Red Cells
	71
	45.8%

	Thrombocyte Concentrate
	84
	54.2%



Figure 1. Showed the distribution of transfusion reactions in accordance with blood component. Regarding to clinical manifestation of transfusion reactions, most of them is pruritus (42.8%), followed by pruritus and erythema (27.3%) and fever (13.6%). While investigating the reactions based on blood components, packed red cell is the component that is more related to transfusion reactions (54.5%).

Table 3. Clinical manifestation of transfusion reactions in accordance with blood components

	Clinical Manifestation
	Blood components
	Total

	
	Packed Red Cells
	Thrombocyte Concentrate
	N Total
	% Total

	
	N
	%
	N
	%
	
	

	Fever, pruritus, and erythema
	1
	4.5
	1
	4.5
	2
	9.0

	Pruritus and erythema
	4
	18.3
	2
	9.2
	6
	27.5

	Fever and shortness of breath
	1
	4.5
	0
	0
	1
	4.5

	Pruritus
	3
	13.5
	4
	18.3
	7
	31.8

	Shortness of breath
	1
	4.5
	0
	0
	1
	4.5

	Fever
	2
	9.2
	1
	4.5
	3
	13.7

	Shivering
	0
	0
	1
	4.5
	1
	4.5

	Back Pain
	0
	0
	1
	4.5
	1
	4.5



The result that is showed on figure 2 was gathered when connecting the clinical manifestation of transfusion reactions and onset. Based on the onset, most of the transfusion reactions occurred within  >1  to 2 hours after starting transfusion (27,3%).
Table 4. Distribution of transfusion reactions in accordance with onset
	Onset
	Transfusion episodes

	
	N
	%

	0-15 min
	2
	6.1

	>15-30 min
	7
	21.2

	>30-1 hr
	4
	12.1

	>1-2 hr
	8
	24.2

	>2-3 hr
	4
	12.1

	>3 hr
	7
	21.2



Discussion
Based on this research, out of 43 pediatric patients with cancer at hospitalization service room that conduct transfusion mostly was categorized into the group age >10 to 18 years and most of the patients are male. This result is similar with the research from Jamilly et. al.3 found that pediatric patients with cancer that conduct transfusion most of them are categorized at group age > 10 to 18 years and occurred to male patients.  Based on epidemiological studies, this is caused by development of cancer tumour cells arising faster on the older group than the younger population and the incident of cancer is higher on the older group than the younger group.7  Male has a higher risk on cancer development due to the different event based on the gender, hormone effect and genetic variation about gender.8
Most of the blood types of this research is A blood type with most of them are Rhesus +. But in other study, a dominant blood type that is recorded by Wiwi et al.9 showed that O blood type.9 According to clinical diagnosis, lymphoblastic leukemia acute is a type of cancer that frequently conducts transfusion. The same result was showed in the research of Jamilly et al.3 that lymphoblastic leukemia acute is a type of disease that mostly conduct transfusion.3  In Indonesia, leukemia was one of most cancer that commonly occurred. 
This research showed that 22 episodes of transfusion reactions from the total of 155 episodes of blood transfusion (14,2%) during the periode of one month data collection. The patient with cancer is immunosuppressed patients, it leads to increase the risk of transfusion reactions4. One of the reason is the inability of the immune system to reject antigen received during transfusion caused by immunodeficiency states of B and T lymphocytes. Also, in patients with cancer, immunoglobulins level may undetected that causes the presence of discrepancy on blood cell antigen.5 
The number of transfusion reactions on the pediatric patients with cancer at hospitalization service room at Department of Child Health, Dr. Hasan Sadikin General Hospital is relatively higher compared with the research conducted at a public hospital with tertiary pediatric care level in the municipality of Fortaleza-CE, Brazil during the period of September 2010 to September 2013 that has the number of transfusion reactions of 162 from 29185 transfusion (1,13%).3 Differences in results can be due to differences in transfusion practices are expected to affect transfusion reactions. At Fortaleza-CE, Brazil3, the blood bank’s study hospital establish the protocol that patients with cancer should given leukodepleted blood component to reduce risk of transfusion reactions.10 
The occurence of transfusion reactions in patients with cancer (14.2%) is higher compared to the transfusion reactions of all patients at Dr. Hasan Sadikin General Hospital (0,2%). This difference can be caused by the lack of discipline in filling transfusion reaction form, so that it cannot showed the true profile of transfusion reactions at Dr. Hasan Sadikin General Hospital.
Transfusion reaction occurred in 13 patients, two of them have repeated reactions. While investigating clinical diagnosis and transfusion reactions, leukemia most related to repeated transfusion reactions. Leukemia is a disease that requires transfusion intensively. This results in recurrence of transfusion. Repeated blood transfusions can associated to the production of alloantibodies against one or more antigens, which complicate subsequent transfusions, included increase risk of delayed transfusion reactions.11 Repeated of transfusion reactions also associated with patient cormodity.6 
The primary management of anemia and thrombocytopenia on cancer patients are blood transfusion. Most of the blood components from transfusion blood during this research period is thrombocyte concentrate are followed by packed red cells. The similar data with this research is conducted by Nency et al.12 that showed at Dr. Kariadi General Hospital, thrombocyte concentrate is blood component that is frequently given to cancer patient and followed by packed red cells (80.1% and 17.1% respectively).12 
Most of transfusion reactions have clinical manifestation namely pruritus. This similar to the research from Pedrosa et al.6 exposed that allergic reactions is transfusion reactions that is generally occurring within the pediatric patients with cancer.6 However in the other research that was conducted by Waiswa et al.13, stated that fever is a transfusion reactions that is frequently occured (49%) and followed by allergic reactions (14%).13
The number of pruritus incidents that was high as one of the allergic manifestations (31,9%) shows a relationship of age on transfusion reactions. The paediatrics who age 1 to 2 years tend to be susceptible to nonhemolytic transfusion reactions, while those older than 2 years are prone to experience by allergic reactions, nevertheless it may be required further research regarding to this.6 Allergic reactions as pruritus can be caused by IgE recipients that react to the donor of plasma protein that tends to release mast cell mediators.14
The most frequent blood components in accordance with transfusion reactions were packed red cells. This data was supported by the result from Sharma et al.15 which is stated that higher transfusion reactions occurence in patients given packed red cells than thrombocyte concentrate.15 
Packed red cells can contain about 108-109 leukocyte, higher than platelets concentration that is contained 107-108.12 This affects the component containing Human leukocyte Antigen (HLA) that is relatively high and proinflammatory cytokines namely IL-1β, IL-6, IL-8 and TNF that can increase the incidents of transfusion reactions, especially nonhemolytic reactions.2 However, Harvey et al.16 also reported that the highest occurence of transfusion reactions occurred in the patients receiving thrombocyte concentrate. Production method of blood components, the mechanism of immunology or an effect of liquid addition may be factors affecting the risk differences in the thrombocyte concentrate and packed red cells transfusion reactions.16 
Most of the transfusion reactions was recorded within >1 to 2 hours (27,3%). It certainly differs that is conducted by Chakravarty-Vartak et al.1 showed that 38% of transfusion reactions occur within 15 minutes after starting transfusion.1 Another research, that was conducted by Komang et al.17 showed that majority of the incidents of transfusion reactions within the first 1 hour after transfusion has been given.17 All studies showed that all reactions were acute and not delayed. One possibility that may explain the high frequency of acute transfusion reactions in patients with cancer is an increased Th2 and decreased Th1 profile that related to increase risk of acute transfusion reactions.18
Based on this study result, a conclusion can be made that transfusion reactions on pediatric patients with cancer mostly occurred in leukemia patients with clinical manifestation that is frequently appeared is allergic reactions and all of reactions is acute transfusion reactions.
This research has limitations. One of them is primary data collection that does not contain observation, but interview. So that, it only requires data at a time per day and it is not conducted for 24 hours so that the data that is collected has bias, namely recall bias. This research can be further developed with make relationship/tabulation between variables that have been found, especially between transfusion reactions and immune system.
The occurences of transfusion reactions in pediatric patient with cancer is relatively higher than total transfusion reactions at Dr. Hasan Sadikin General Hospital so that it requires an effort to decrease and prevent on the repeated transfusion reactions on pediatric patients with cancer such as by utilizing the leukocyte-reduction technology and gamma irradiation. The discipline of replenishing transfusion reactions form also needs to be improved as monitoring and evaluation of the occurrence of transfusion reaction.
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