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Introduction

Alloimmunisation following red cell transfusion is a complication in patients with chronic
diseases requiring multiple transfusions. The aim of this study was to determine the
frequency of alloimmunisation, to identify involved alloantibodies, to establish risk
factors and to quantify the alloimmunisation risk in patients with acute disorders who
received red cell transfusion at the Instituto Dr. José Frota from January 1999 to
January 2001. Of the 5,690 recipients who received 16,547 units of red blood cells,
4,025 were men and 1,665 were women. Recipients with previous alloimmunisation or
with time of hospital stay less than one week were excluded (n = 501). Red cell
alloantibodies were detected in 120 recipients (2.1%): 60 men (1.49%) and 60 women
(3.60%). Alloimmunisation was 2.4 fold more frequent in women and 93.33% of the
women were pregnant prevously. The average number of units transfused in the
alloimmunised recipients was 4.68: 4.97 units in men and 4.40 units in women. In non-
alloimmunised recipients the average was 2.87 units and the risk of alloimmunisation
was 0.83%: 0.59% in men and 1.44% in women. The most frequent allo-antibodies
were: anti-E (18.25%) and anti-D (16.06%) from a total of 137 allo-antibodies detected.
The median time for detection of allo-antibodies was 20.88 days. The risk of
alloimmunisation detected was high considering the average number of units transfused.
The age of recipients and the longer life expectancy increase the probability of further
transfusion requirements in this group. Our findings point out the necessity of
modifications in the current medical transfusion support indication, including in patients
with acute disorders in order to prevent alloimmunisation. Rev. bras. hematol. hemoter.
2007;29(4):369-372.
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pattern differences between donors and recipients has also
been reported.? According to different reports, the overall

Blood transfusions commonly result in the production
of alloantibodiesagainst oneor morered cell (RBC) antigens,
which complicates subsequent transfusions. The probability
of alloimmunisation depends on the number and frequency
of transfusions, antigen immunogenicity and therecipient’s
immune response. The influence of ethnic and antigenic

immunisation risk, defined as the total number of
alloantibodies detected divided by the total number of
transfused units, varies from 0.4 to 1.0%.2* Several studies
have demonstrated different frequencies of alloimmunisation
after multiple blood transfusions in patients with chronic
diseases.*#1° To the best of our knowledge, a large scale
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study on screening patients with acute diseases or medical
emergencies for alloantibodies has not been performed.

The identification of aloantibodies in the recipient’s
serum makes further transfusions safer as compatible blood
can be provided. Especially for patients prone to receive
multipletransfusions, compatibility for red cell antigens must
include ABO, Rh as well as minor antigens, athough the
majority of haemolytic transfusion reactions are due to a
limited number of alloantibodies.* Antibodies against high-
frequency antigens can hinder obtaining suitable blood units
and alack of phenotypic compatibility between donor and
recipient blood may result in potential life-threatening
complications.

We performed a study to determine the frequency of
red cell alloimmunisation following transfusion in patients
admitted to the Instituto Dr. José Frotawith acute disorders
and medical emergencies. Theidentification of alloantibodies,
risk factorsand alloimmunisation risk were al so studied.

Patients and Methods

Pre-transfusion and sequential post-transfusion
sampleswere obtained from patients admitted to the I nstitu-
to Dr. José Frota to treat acute disorders and medical
emergenci es between January 1999 and January 2001. Only
patients who required blood transfusion during the course
of their illness were included. Patients with alloantibodies
detected before thefirst transfusion or with hospital stays of
lessthan one week were not eligible for analysis. This study
was submitted to thelocal Ethics Committee.

Prior to every transfusion, the selected patients' serum
was screened for the presence of antibodies using the gel
centrifugation test (ID-card/Liss-Coombs, DiaMed,
Switzerland).*2

A selected two-cell set of reagent RBCs for antigen
detection (ID-Diacell I-11- DiaMed, Switzerland) was used
according to the manufacturer's instructions. An
auto-control was systematically employed. The post-
transfusion samples were obtained weekly until the
time of discharge of the patient. If screening was

Results

From the total of 6,191 patients who received red cell
transfusion in the period previously outlined, 5,690 were
enrolled. The patients agesranged from 1 to 88 years. There
were4,025 men (70.74%) and 1,665 women (29.26%). Theto-
tal number of transfused units was 16,547. Men received an
average of 2.97 units (range: 1to 22) and women an average
of 2.75 units(range: 1to 21). Mean time of follow-up was 30
days (range: 7 to 240), and mean frequency of testing was 4
days(range: 2t0 37). Red cell alloantibodiesweredetected in
120 recipients (2.1%), 60 men and 60 women. The rate of
alloimmuni sation was 1.49% in men and 3.6% inwomen (p <
0.0001). Fifty-six women (93.33%) were known to have been
pregnant previously. The patients mean age was 35.7 years
for men and 46.13 yearsfor women (p = 0.003). Thedistribution
of alloimmunised and non-alloimmunised according toABO
system and the Rh-D antigen did not differ significantly. In
the alloimmunised group the average number of units
transfused was 4.97 unitsfor men and 4.44 unitsfor women.
No difference was observed between men and women (p =
0.46). In the non-alloimmunised group this average number
was 2.94 units for men and 2.69 units for women. The
differencewas sgnificant between men (p=0.001) and women
(p=0.002) (Table1).

A total of 137 antibodies were detected in the 120
patients. Among 130 identified antibodies (94.89%), themost
frequent were anti-E (19.23%), anti-D (16.92%), anti-M
(12.31%) and anti-Kell (9.23%). Time taken to detect
alloantibodies ranged from 3 to 97 days (mean 20.88 days).
Therisk of alloimmunisation, defined asthe total number of
alloantibodies detected (137) divided by the total number
of transfused units (16,547), was 0.83% for the entire group,
0.59% for men and 1.44% for women. In 13 immunised
patients (10.83%) more than one antibody were detected. A
total of 30 alloantibodies were detected in 7 men and 6

Table 1 . Distribution of alloimmunised and non-alloimmunised patients
according to sex, age, rate of alloimmunisation, risk of alloimmunisation and

number of units transfused

positive, the antibody specificity was determined Sex  Alloimmunised  Non-Alloimmunised P
with commercial panels of 11 cells (ID-DiaPanel - M 60 3,965 (71.18%)
DiaMed, Switzerland) tested by similar methods. Number w 60 1,605 (28.82%)
Testswith enzyme-trested cells (bromelin) werealso Mean M 357 30.30
carried out in all patients with a positive test. The Age (years) w 46.13 40.94
tests were performed at room temperature, 4°C and M 497 204 0.001
37°C. Non-matched phenotypic blood wastransfused Mean number of W 4.44 2.69 0.002
unless an antibody had been detected. In thiscase, ~ Units ransfused p 0.46 <0.001
only units matched for the specific antibody were Rate of M 1.49%
transfused. allolmmunisation \ 3.60%

Statistical analysis employed the logistic p <0.01
regression and the chi-square test or Fisher's exact Risk of allo M 0.59%
test. Groups were assumed to differ significantly —_Immunisation % w 1.44%

when the probability level waslessthan 0.05.

M: man; F: woman
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women. The average number of units transfused in this
group was 4.43 for men and 5.67 for women. These results
indicate that once the patient is immunised, the risk of
acquiring more than one antibody increases.

Discussion

Therisk of alloimmunisation depends on therecipient's
exposure to foreign antigens, their immunogeni city, number
of units transfused and underlying disease.® Blood
transfusion in patients with acute disorders and medical
emergencies frequently makes phenotyping before
transfusion unfeasible. Moreover, most patientswill probably
only undergo only this transfusion episode during their
lifetime and therefore it is unlikely that they become
transfusion-dependent. Although antibody levelsdecline and
become undetectable over time, re-exposure can cause
delayed reactions after incompatible blood transfusions.

Severa studies have examined the frequency and rate
of alloimmunisation in patients with different chronic
diseases.t*1° However, very few data have been reported
concerning alloantibody devel opment in acute disorders. The
frequency of alloimmunisation in patients with sickle cell
anaemia has been reported to range from 2.6 to 76%.% In
patients with thal assemiawho receive multipletransfusions,
the frequency was reported to be 22%.* Redman et al.,
screened patients who underwent elective surgery and
reported RBC alloantibodiesin 8.4% of patients.*®

The frequency of post-transfusion antibodies in our
patientswas 2.1%. Thisfigureishigher than the frequency
of 0.25% reported when random blood units were
transfused* and lower than the frequency of 8% reported
in general surgical patients after transfusion of an average
of three units of red cells.*®* However, our frequency of
alloimmunisation may be underestimated considering that
thetime of follow-up waslimited to hospital stay and some
transfused patientswere tested only once before discharge.

Therisk of alloimmunisation isknown to beinfluenced
by recipient gender. In our study, in spite of very similar
averages of units transfused in men and women (2.97 and
2.75 respectively) the rate of alloimmunisation was
significantly higher in women.

The risk of alloimmunisation per transfused unit is
reported to range from 0.5 to 5.9%.2 The overall allo-
immunisation risk we demonstrated (0.83%) isin accordance
with these figures.

The average number of units transfused in patients
receiving multiple transfusions who devel op alloantibodies
ranges from 16 to 25 units.2%8 |n our patients an average of
4.68 unitswastransfused in the alloimmunised group. Factors
such as underlying disease, the transfusion policy, matching
red cellsonly for ABO and Rh-D antigens, the sensitivity of
tests using a two-cell set of reagent red cells, lack of
leucodepleted RBC 10 for patients with acute disorders, and
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deficient availability of negative Rh-D blood units play an
important rolein the difference of results obtained.

Alloimmunised recipients are more likely to develop
additional antibodies. In our series, thirteen patients
developed more than one antibody. The risk of additional
antibody formation therefore increased 3.1 fold. Thisfigure
agrees with several authors who found an increased risk
between 2.7 and 3.3fold.2®

For 7 of 137 antibodies (5.1%) the specificity could not
beidentified. Thisfigureislower than the 22.5% related by
Schonewilleet al.2 and the 17.6% reported by Redman et al.®®
Thisdifference might be explained by the underlying diseases.
Patientswith acute disorders have no red cell auto-antibodies
or associated morbid conditions.

This study represents the first prospective analysis of
red cell alloantibody in alarge series of patients with acute
disorders and medical emergencies carried out in Brazil.
Because of intensified treatment and consequent
improvement in survival and longer life expectancy of the
population it isimportant to focus on the incidence and risk
of alloimmunisation in this group of patients, especialy in
women of childbearing age.

Resumo

A aloimunizacdo eritrocitaria ap6s transfusdo de concentrado de
hemacias é uma complicacdo em pacientes com doengas cronicas
que necessitam de transfusdes de repeticdo. Esse estudo objetivou
determinar a freqiéncia de aloimunizacdo, identificar os
aloanticorpos, estabelecer os fatores de risco envolvidos e
quantificar o risco de aloimunizag¢do em pacientes com condi¢bes
clinicas agudas, submetidos a transfusdo de concentrados de
heméacias no Instituto Doutor José Frota, utilizando a técnica de
gel centrifugacdo. Foram analisados 5.690 receptores
transfundidos com 16.547 concentrados de hemacias, sendo 4.025
do sexo masculino e 1.665 do sexo feminino. Foram excluidos 501
receptores com aloimunizacgéo prévia ou tempo de permanéncia
hospitalar inferior a uma semana. Em 120 receptores (2,1%)
foram detectados aloanticorpos eritrocitarios, sendo 60 do sexo
masculino (1,49%) e 60 do sexo feminino (3,60%). A aloimunizag&o
foi 2,4 vezes mais freqliente no sexo feminino, sendo que 93,33%
das mulheres tinham histéria de gestagdo prévia. A média trans-
fusional nos receptores aloimunizados foi de 4,68 bolsas, sendo
4,97 bolsas nos homens e 4,40 bolsas nas as mulheres. Nos paci-
entes ndo aloimunizados a média transfusional foi de 2,87 bolsas.
O risco de aloimunizacgéo foi de 0,83%, sendo 0,59 no sexo mas-
culino e 1,44% no sexo feminino. Os aloanticorpos detectados
com maior freqliéncia foram anti-E (18,25%) e anti-D (16,06%)
de um total de 137 aloanticorpos. O tempo médio de deteccao dos
aloanticorpos foi de 20,88 dias. O risco de aloimunizagéo obser-
vado foi elevado para a média transfusional de receptores. A
média de idade dos pacientes e 0 aumento da expectativa de vida
aumentam a possibilidade de que transfusdes posteriores sejam
necessarias, sinalizando a necessidade de modificar o atual su-
porte hemoterapico a esses pacientes. Rev. bras. hematol. hemoter.
2007;29(4):369-372.
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