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ABSTRACT

Introduction: Transfusions in children and neonates are less common than in adults. The risk of transfusion reactions in
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INTRODUCTION

Blood transfusion in neonates and children
patients is less common than in adults.
The population of pediatric patients who
receive blood transfusions is children
who are treated in intensive care rooms,
children who will undergo heart surgery
procedures, children with hereditary
diseases such as major thalassemia, and
children who are undergoing intensive
chemotherapy for leukemia or certain
organ cancers. In clinical practice,
transfusion techniques for neonates and
children differ from those for adults.
However, some special circumstances
need attention. The potential risks and
benefits of carrying out a transfusion must
always be considered and can be adjusted
according to research and transfusion
guidelines.'

Transfusion science and technology
have made blood transfusions safer for
patients. However, there are still various
complications or side effects (adverse
events) which we call blood transfusion
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reactions. It is very important to
recognize transfusion reactions because
they can be fatal. A study mentioned
there are five major symptoms of blood
transfusion reaction in pediatric patients,
including  pruritus/itching ~ (27.4%),
fever (19.1%), chills (14.2%), urticaria
(9.7%), and angioedema (7.7%). Based
on the affected organ systems, most
subjects with dermatological symptoms
(56.6%). Pediatric patients had twice the
transfusion reaction rate compared to
adult patients.* The following will discuss
a case with Generalized Urticaria as
Acute Transfusion Reaction in a pediatric
patient.

CASE DESCRIPTION

Male patient, 12 years old, with main
complaints of itching and redness all
over the body when receiving Packed
Red Cell (PRC) transfusion. Indications
of PRC transfusion in this patient were
a hemoglobin (Hb) level of 6.40 g/dL,
and the doctor planned 4 kolf of PRC
transfusion. The patient complained of

children is two times greater than in adults. The most common transfusion reaction is an allergic reaction. This paper aims to
discuss a case of generalized urticarial responses in pediatric patients who received PRC transfusions.

Case Description: A 12-year-old boy, treated with beta-thalassemia since 5 years ago and gets reqular transfusions. After
receiving the second bag of PRC transfusion with a volume of 50 mL, the patient complained of itching and redness all over
the body. The complaints were getting worse, and bumps appeared all over the body 15 minutes after the transfusion was
stopped. Laboratory test results support thalassemia and several complications of repeated transfusions, such as increased
ferritin levels and decreased liver function. The results of the pretransfusion test before and after the transfusion were
B-positive blood type and compatible crossmatch results. The patient recovered after being treated as a moderate-severe
transfusion reaction.
Conclusion: Allergic reaction is an acute transfusion reaction involving an immunological response. Fast responses to acute
transfusion reactions are very helpful in improving patient conditions.
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itching and redness all over his body
after receiving the second bag of PRC
transfusion with a volume of 50 mL. The
complaints were getting worse, and bumps
appeared all over his body 15 minutes after
the transfusion was stopped. There were
no other complaints such as shortness of
breath, hoarseness, coughing, cold sweat,
fever, nausea and vomiting. Bowel habit
and urinary were normal. The patient was
treated for beta-thalassemia 5 years ago
and received routine transfusions.

Based on physical examination, vital
signs were within normal limits, and the
patient had anemia. From the local status,
there was urticaria in his facial, trunk,
antebrachii dextra et sinistra, femur dextra
et sinistra, and tibia dextra et sinistra. As
shown below, urticaria was also found in
varying sizes (Figure 1). Laboratory results
are also shown below (Table 1-2).

Based on Table 1, a complete
blood count shows a decrease in RBC,
hemoglobin, and erythrocyte index
(MCV and MCH) before and after a blood
transfusion.
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Based on Table 2, the clinical blood
chemistry test found increased ferritin,
aspartate  transaminase (AST), and

Figure 1. Patient’s generalized urticaria.

Table 1. Hematology results

WBC 6.39
Neutrophils 26.60
Lymphocytes 67.90
Monocytes 4.20
Eosinophils 1.10
Basophils 0.20
RBC 2.46
HGB 6.40
HCT 19.00
MCV 77.20
MCH 26.00
MCHC 33.70
RDW 14.40
PLT 297.00
MPV 11.50
NLR 0.39

4.43
69.50
27.80

2.50

0.00

0.20

3.26

8.70
25.50
78.20
25.00
34.10
14.60

253.00

10.80

2.50

alanine transaminase (ALT) levels. From
the pretransfusion testing, there were
concluded with B blood type and rhesus

4.1-11.0 (10%/uL)
47-80 (%)
13-40 (%)
2.0-11.0 (%)
0.0-5.0 (%)
0.0-2.0 (%)
4.50-5.9 (10%/uL)
13.5-17.5 (g/dL)
41.0-53.0 (%)
80.0-100.0 (fl)
26.0-34.0 (pg)
31-36 (g/dL)
11.6-14.8 (%)
150-440 (10°/uL)
6.80-10.0 (fl)
<3.13

positive. Crossmatch results, major and
minor auto control were negative. Blood
from a donor was compatible with the
patient. Based on anamnesis, physical
examination and laboratory results, the
patient was diagnosed with Generalized
Urticaria caused by Acute Transfusion
Reaction.

DISCUSSION

Transfusion reactions can be
distinguished by onset, pathogenesis, and
symptomatology. Based on the onset,
transfusion reactions can be divided into
acute and delayed reactions. Based on
the pathogenesis, transfusion reactions
are divided into immunological reactions
and non-immunological reactions. A
classification based on the onset of events
is preferred for clinical purposes. An
acute transfusion reaction is a transfusion
reaction that occurs less than 24 hours
after the transfusion.”™

Allergic reaction is one of the
immunological acute transfusion reaction
groups. It is the most common type of
transfusion reaction. This reaction can
occur because various elements act as
allergens that can activate mast cells and
basophils. In a five years’ study, from
January 2015 to December 2019, at the
National Center for Children’s Health
in China, the incidence of transfusion
reactions was 1.35%. Based on the blood
products, 0.34% obtained a transfusion
reaction using packed red cells (PRC),
3.21% using platelets, and 0.94% using
fresh frozen plasma (FFP). The type of
transfusion reaction was allergic reaction
86.67% and febrile non-hemolytic
transfusion reactions (FNHTR) 4.24%.?
Pathophysiology of allergic reactions
occurs during or within 4 hours after
transfusion, mediated by the release of
substances due to mast cell activation,
namely histamine. Histamine can cause
blood vessel vasodilation, characterized
by reddish skin color and urticaria. Other
clinical symptoms are itching and facial,
lips and mouth swelling. If the condition
gets worse, the patient may suffer from
shortness of breath."

The clinical picture of mild
allergic reactions commonly includes
morbilliform rash, wurticaria, itching,
localized angioedema, lips, tongue or
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Table 2. Clinical chemistry results

Ferritin 9944.58 21.81-274.66 (ng/mL)
AST 85.1 5.00-34.00 (U/L)
ALT 165.20 11.00-50.00 (U/L)

uvula edema, periorbital edema, pruritus
and conjunctival edema. A typical
urticarial reaction is characterized by local
hives with firm boundaries, accompanied
by s erythema and pruritus. Systemic
reactions or severe allergic reactions can
be generalized urticaria (> 25% body
area).!!

Diagnosing allergic reactions to
urticaria due to acute transfusion reactions
can be easily recognized. Other causes
of allergic reactions, such as food and
drugs, must be elaborated to eliminate the
possibility of allergies due to other causes.
The onset of urticaria helps distinguish
an allergic reaction from a medication
or transfusion. It is highly recommended
not to give drugs at the time or before
transfusion. In mild cases of allergic
reactions, there is no need for further
examination to look for other causes
of transfusion reactions. If the allergic
reaction is severe, the manifestation is not
typical or accompanied by fever (unusual
in allergic reactions), further examination
is needed to rule out acute hemolytic
reactions and transfusion reactions due to
bacterial contamination.'®

Premedication before transfusion is
common to prevent transfusion reactions.
A study with 7900 transfusions in 385
pediatric oncology patients found no
significant difference in allergic reaction
between the patients who received
premedication and those who didn’t."?

In this patient, the main complaint
was itching and redness all over the body
when receiving a PRC transfusion. This
condition is a clinical manifestation of
systemic allergic reaction transfusion.
Allergic reactions caused by IgE-mediated
type 1 hypersensitivity cause mast
cell activation and release histamine.
Histamine will cause blood vessel
vasodilation, characterized by reddish
skin color and itching. The binding of
complement and cytokines derived from
macrophages can also cause allergy
symptoms. Although the exact causative
agent is usually unknown, these reactions
occur when the patient is sensitized to the

immunologically active compounds in the
donor plasma. However, allergic reactions
can also occur due to components in blood
products such as IgA, haptoglobin, drugs
such as penicillin, or chemicals left over
from the blood supply process, such as
ethylene oxide used for blood sterilization
and latex.®

On hematological examination, RBC,
hemoglobin, and erythrocyte indices
(MCV and MCH) decreased before and
after blood transfusion. Two factors can
cause hypochromic microcytic anemia
in beta-thalassemia. The first is reduced
B-globin synthesis. It can cause the
inadequate formation of HbA so that the
MCHC (mean corpuscular hemoglobin
concentration) per cell will decrease, and
the cells will appear hypochromic. The
second is an excess of a-globin chains.
Unpaired a chains can form insoluble
aggregates that precipitate in erythrocytes.
This cell body makes the erythrocyte
susceptible to phagocytosis. Due to
membrane-damaging inclusion bodies,
mature erythrocytes are susceptible to
premature destruction and damage to
erythroblasts in the bone marrow. These
two factors caused this patients RBC,
hemoglobin and erythrocyte indices
(MCV and MCH) to be low before and
after transfusion."

Clinical blood chemistry test results
showed increased levels of ferritin,
Aspartate Transaminase (AST) and
Alanine Transaminase (ALT). The increase
of ferritin in patients with beta-thalassemia
was associated with a deficiency of 8-chain
production which causes a deficiency of
HDbA (a2132). The excess a-chain will bind
to the y-chain. It can make Hb F form.
Unbinding a-chain will be deposited
on the erythrocyte membrane as Heinz
bodies so that the erythrocytes are easily
damaged (ineffective erythropoiesis). Iron
levels in patients with beta-thalassemia will
increase due to ineffective erythropoiesis
and absorption of iron in the digestive
tract. The iron increase is exacerbated
by continuous transfusions every 2-3
weeks. An increase in serum ferritin levels

characterizes excess iron."

Increased Aspartate Transaminase
(AST) and Alanine Transaminase (ALT)
levels in this patient are associated with
a history of repeated transfusions since
2017. Repeated blood transfusions in
the patient with beta-thalassemia not
only extend the life expectancy but also
negatively impact excess iron, which can
cause various damage to organs. One
of its main targets is the liver. Excess
iron will form free radicals that cause
injury and death of liver cells and release
aminotransferases into the blood, which
is biologically described by increased
activity of serum aminotransferases;
alanine aminotransferase (ALT) or
serum glutamic-pyruvic transaminase
(SGPT) and aspartate aminotransferase
(AST) or serum glutamic-oxaloacetic
transaminase.'>'

Regular blood transfusion is one of
the management in patients with beta
thalassemia. Examination of blood type
and crossmatching is required before
blood distribution. The test is needed to
see the compatibility of the donor and the
patient’s blood. A compatible crossmatch
is required so that recipients get
appropriate and safe blood transfusions.'?
Blood products were given to this patient
after a blood group examination and
crossmatching. The blood type was found
to be O Rhesus (+), and blood donors
were compatible with the patient. An
ABO incompatibility did not cause the
transfusion reaction in the patient.

Based on the anamnesis and physical
examination, the patient was diagnosed
with generalized urticaria related to an
acute transfusion reaction. A critical
transfusion reaction diagnosis can be
established based on complaints that
appear less than 24 hours after the
transfusion with generalized urticarial
manifestations all over the patients
body. Etiologies other than allergic
reactions can be ruled out because the
patients manifestations are only found
in one organ system, the integumentary
system (skin), without other complaints
such as fever, tightness and bleeding
manifestations. Because the patient’s blood
group and rhesus have been examined and
crossmatch has been matched, the etiology
of ABO incompatibility can also be ruled
Out.15’16
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The transfusion should be stopped
immediately in the patient with suspected
acute transfusion reactions, and the blood
bag label should be rechecked according
to the patient’s identity. The needle should
be withdrawn immediately if a severe
reaction or mistaken identity is found. If
the response is mild, the intravenous line
is kept open by administering 0.9% NaClL.
In this patient, the treatment was given
accordance with the initial management of
category 2 of moderate tosevere transfusion
reactions. The physical examination
was followed by discontinuation of the
transfusion, infusion of 0.9% NaCl 30
drops per minute, epinephrine 1:1000
0.01 mg/kg body weight/ times 0.3 mg
intramuscular, methylprednisone 0.3-0.5
mg/ kilogram body weight/ times 15-25-
20 mg intravenous, and diphenhydramine
1-2 mg/ kilogram body weight/ times
50 mg intravenous. The patient was also
given ursodeoxycholic acid 250 mg every
8 hours orally as a hepatoprotective agent
and exjade 20 mg/kg body weight/ times
1000 mg every 24 hours to treat iron
overload. Antihistamines are also given
before the transfusion to prevent allergic
reactions.'”'®

The prognosis of patients who suffer
from allergic reactions was related to the
symptoms and clinical signs. Most of the
prognoses of allergic reactions are minor."
In this case, the patient was recovered.
Two days after treatment, the patient was
discharged from the hospital.

CONCLUSION

An allergic reaction is an acute transfusion
reaction involving an immunological
response. In this case, a pediatric
patient with beta-thalassemia suffered
from generalized urticarial reactions
after receiving PRC transfusions. The
patient recovered after being treated as a
moderate-severe transfusion reaction.

PATIENT CONSENT

The patient signed informed consent and
agreed that the case would be published in
an academic journal.
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