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Background. As transfusion in the elderly patients has increased over the last decades, and
with the aim of improving blood policy, post-transfusion red blood cell alloimmunisation, a delayed
serological transfusion reaction, was investigated in patients 80 years old or over.

Materials and methods. For every adverse reaction to a transfusion, a report is sent to the French
haemovigilance database. All cases of red blood cell alloimmunisation reported in the haemovigilance
database were collected, and an analysis was performed on those cases in transfused patients 80 years
old or over.

Results. There were 11,625 reports of red blood cell alloimmunisation from 1 January, 2008 to
31 December, 2013, of which 3,617 (31.1%) occurred in patients 80 years old or over. Among this
subgroup, red blood cell concentrates were the most frequently involved blood component (3,482
reports, 96.3%). Red blood cell alloimmunisation after transfusion of platelet concentrates was
also notified (132 reports, 3.7%). Anti-KEL1 was the most frequent antibody (874 reports, 24.2%).
The imputability of the blood component was certain in 2,340 cases (64.7%) and probable in 1,078
(29.8%). In 2013, the incidence of red blood cell alloimmunisation was 4.14 per 1,000 transfused
patients aged 80 years old or over.

Discussion. In a 6-year national survey in which 40,570 reports were made, there were 3,617
cases of red blood cell alloimmunisation in transfused recipients of 80 years old or over. This delayed
serological transfusion reaction is not rare. Red blood cell concentrates were predominantly involved,
but cases caused by platelet concentrates were also described. In order to prevent alloimmunisation in
the elderly, several factors must be evaluated before transfusing matched red blood cell concentrates:
the patient's age, pathology and its outcome, the type of transfusion support (chronic or not), life
expectancy, and blood product availability.
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Introduction

Transfusion in elderly patients has increased over
the last decades. In a first French study, conducted
between March and December 1997, of 3,206 blood
product recipients, 1,816 (57%) were over 65 years
old (969 females and 847 males)!. Nine years later,
a second study found that the mean age of transfused
patients was 63.9 years (median 70.0 years), and that
23.7% of transfused patients were 80 years old or over?
(per 100,000 population, 18.9 between 70 and 79 years,
24.6 between 80 and 89 years and 38.0 over 90 years).
Another 5 years later, a third study found the same
median age, but that the proportion of transfused patients
80 years old or over had increased to 28.7%?°.

The same evolution was observed in England. From
data obtained during two 14-day periods in October
1999 and June 2000, Wells et al.* saw that the mean age

of transfused patients was 62.7 years (median 67 years),
and that per 100,000 population, red blood cells (RBC)
were received by 15,087 patients of 65 years or over VS
2,184 in those less than 65 years old. In a second study,
with data collected during two 14-day periods in May and
October 2004, Wallis et al.° found that the mean age of
transfusion recipients had increased to 63.6 years.

In their study of 335 transfused patients, Dzick and
Medeiros® observed that RBC alloimmunisation did not
decline with age. In military veterans, Tormey et al.”
found 577 RBC alloantibodies in 443 transfused patients,
of whom 418 were male (94.4%). The prevalence of
RBC alloantibodies was 2.4% (443 among 18,750
transfusion records). In these male veterans, the most
frequent specificity of RBC alloantibodies was anti-KEL 1
(118/540; 21.9%) followed by anti-RH3 (105/540;
19.4%). The risk of RBC alloimmunisation increased
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in multi-transfused elderly patients. A study of RBC
alloimmunisation was performed on 272 patients with
myelodysplastic syndrome or chronic myelomonocytic
leukaemia and chronic transfusion support®. The median
age was 74 years and these patients received a median of
33 RBC components. Forty-two (15%) acquired 81 RBC
alloantibodies with predominantly anti-KEL1 specificity
(26/81; 32%) and anti-RH3 (19/81; 23%).

In their survey, Cobain et al.® noted that RBC
components were the most frequently transfused blood
product in older patients.

In France, RBC alloimmunisation, a delayed
serological transfusion reaction, is consistently
reported in the national haemovigilance database of
the French National Agency for Medicine and Health
Products Safety (ANSM). RBC antibody screening
is now mandatory 1 to 3 months after the transfusion
of at least one RBC concentrate during an inpatient
hospital stay or at home. In a study conducted from
2007 to 2009 in a regional setting'®, among 2,169
adverse event reports in transfused patients of 80 years
old or over, 240 (11.1%) were cases of post-transfusion
alloimmunisation, affecting 150 females (62.5%) and
90 males (37.5%). RBC components were the most
incriminated blood products (233 reports; 97.1%).
Alloimmunisation against RH blood group antigens
was the most frequently observed reaction (75 reports),
and predominantly showed anti-RH3 specificity
(52 reports). This regional study was expanded to a
national scale and extended over a longer period in
order to confirm that RBC alloimmunisation in elderly
transfused patients is not a rare event. The findings of
this survey are reported here.

Materials and methods

For each adverse reaction to a transfusion, a
report is sent to the national haemovigilance system
of the ANSM. From among all the adverse reaction
reports collected in the database system, we analysed
post-transfusion acquired RBC alloimmunisation in
patients of 80 years old or over. The incidence of
RBC alloimmunisation, the specificity of the RBC
alloantibodies, the blood component involved and its
imputability were evaluated. The % test was used for
the statistical analysis.

Results

From 1 January 2008 to 31 December 2013, there
were 40,570 notifications of adverse reactions in
transfused patients, among which 11,625 reports (28.7%)
were of RBC alloimmunisation. Of these 11,625 cases
of RBC alloimmunisation, 3,617 (31.1%) involved
transfused patients of 80 years old or more, including
2,435 females (67.3%) and 1,182 males (32.7%). From

2008 to 2013, an increase in RBC alloimmunisation
was observed, from 1,574 cases in 2008 (including
433 in recipients 80 years old or over) to 2,185 in 2013
(including 707 in recipients 80 years old or over) (Table
I). Furthermore, the cases of RBC alloimmunisation
increased with age (Figure 1).

For year 2013, supplementary data were available and
analysed. From 1 January, 2013 to 31 December, 2013,
473,886 patients were transfused in France. Between the
ages of 15 and 49 years, the most transfused patients were
females (Figure 2). Similar results were obtained in the
170,658 patients of 80 years old or over: 94,100 females
(55.1%) vs 76,558 males (44.9%). This difference was
statistically significant (p<<0.01). Among the transfused
patients, the highest incidence of the RBC alloimmunisation
(over 5.0 cases per 1,000 transfused patients) was seen in
patients of 55 to 79 years old (Figure 3). In transfused
patients of 80 years old or over, the incidence decreased
to 4.14 cases per 1,000 patients. There were 707 reported
cases of post-transfusion RBC alloimmunisation, vs 1,478
in patients 79 years old or under (Table I). This difference
was statistically significant (p<<0.01).

Prior RBC alloimmunisation was notified in only
298 cases (8.2%), whereas in 3,150 cases (87.1%) there
has been no prior alloimmunisation. Of the patients with
prior alloimmunisation, 220 were females (73.8%) and
78 males (26.2%) (Table II). RBC antibodies with one
specificity (251 cases) and two specificities (45 cases)
were predominantly observed in female patients, in 184
(73.3%) and 35 (77.7%) cases, respectively.

RBC concentrates were the most frequently
involved blood component (3,482 reports; 96.3%).
Platelet concentrates were implicated in only 132 cases
(3.7%). The mean delay between the implicated blood
transfusion and the diagnosis of new RBC alloantibodies
was 193.6+417.7 days.

The most frequently detected RBC antibody was
anti-KEL1 (874 reports; 24.2%) followed by anti-RH3
(777 reports; 21.5%) and anti-JK1 (572 reports; 15.8%).
For other RH blood group antigens, anti-RH4 was
notified in 229 reports (6.3%), anti-RH2 in 189 (5.2%),
anti-RH1 in 172 (4.8%) and anti-RHS5 in 44 (1.2%). A
combination of two or more RBC alloantibodies was
notified in 587 reports (16.2%).

The imputability of the transfused blood component
was considered as certain in 2,340 reports (64.7%)
because of the known presence of the involved RBC
antigen(s) during the transfusion. It was considered
as probable in 1,078 case (29.8%), when the presence
of the antigen was unknown, but no other source of
alloimmunisation was found. The imputability was
possible in 161 cases (4.5%) and unlikely or excluded
in 35 (0.9%). Lastly, the imputability could be not
evaluated in three cases.
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Table I - RBC alloimmunisation notifications in France from 2008 to 2013.

2008 2009 2010 2011 2012 2013 Total
RBC  Other RBC Other RBC Other RBC Other RBC Other RBC Other RBC  Other
Abs Abs Abs Abs Abs Abs Abs
N. of reports 1,574 4963 1,715 5367 1,827 4,862 2,118 4,637 2206 4,489 2,185 4,627 11,628 28945

N. of reports in
patients >80 years old

RBC: red blood cell; Abs: antibodies.
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Figure 1 - RBC alloimmunisation after transfusion: pyramid-shaped diagram representing the population by age-groups.
RBC: red blood cell.
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Figure 2 - Percentage of transfused females by age range in 2013.
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Figure 3 - Incidence of RBC alloimmunisation observed per 1,000 recipients by age range in 2013.

RBC: red blood cell.

Table II - Number and percentage of prior RBC alloimmunisations observed in all transfused patients:
divided by the number of RBC antibody specificities and by sex.

Prior RBC alloimmunisation Sex

N. of prior antibodies Female Male % female Total
1 184 67 733 251
2 35 10 71.7 45
>3 1 1 50.0 2
Total 220 78 73.8 298

RBC: red blood cell.

Discussion

The number of RBC alloimmunisation reports
increased between 2008 and 2012 (Table I), and
this delayed serological transfusion reaction was
predominantly observed in female patients (67.3%).
Several factors could explain these results. Firstly, in
France, the life expectancy of females is longer than
that of males. Secondly, transfused patients were mainly
70 years old and over**. Among 473,886 recipients in
2013, 275,080 were over 70 years old (58.0%), and
170,658 were 80 years old or over (36.0%). More than
50.0% of transfused patients between 15 and 49 years
old were females and women also predominated among
the transfused patients 80 years old or over (55.1%)
(Figure 2). Longer life expectancy in females and higher
age of transfused patients could explain the elevated
prevalence of transfusion in females (55.1%) among
patients 80 years old or over in 2013. Thirdly, from
birth to 50 years old, women who are transfused must be
given RH (RH2, RH3, RH4, and RH5) and KEL (KEL1)
matched RBC concentrates. Above the age of 50 years,
a male or female patient without a RBC antibody may
be transfused with RH KEL (RH2, RH3, RH4, RH5, and
KELT1) non-matched RBC concentrates. The prevalence
of RBC antibodies is higher in female recipients. In a
study of 55,350 transfusion recipients including 29,580

females and 25,770 males, Spielmann and Seidl'! found
322 RBC antibodies in females (1.09%) vs 121 in males
(0.47%). As regards the clinically significant RBC
antibodies that are mostly involved in immediate (KEL
and JK) and delayed (RH, FY and MNS) transfusion
reactions, Saverimuttu et al.'?> observed that the risk of
these anitbodies increases with the age of the recipient
and is higher in females.

In our study, RBC alloimmunisation in recipients
prior to the reported transfusion reactions was infrequent
(8.2%). This observation confirms that patients of 80
years old or over can acquire new RBC alloantibodies
after transfusion and that, despite their age, the ability
of their immune system to produce these antibodies
remains preserved, as reported by Dizk and Medeiros®.
Nevertheless, due to antibody evanescence, a prior
RBC alloimmunisation caused by a pregnancy (30 or
more years previously) in female patients cannot be
formally excluded by a negative RBC alloantibody
screening at the time of the incriminated transfusion.
The same caveat applies to male and female patients
who were previously transfused. In our study, prior RBC
alloimmunisation was predominantly observed in female
recipients (Table II).

The most frequently involved blood products
were RBC concentrates (96.3% of cases). Cobain
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et al.’ observed that RBC products are the most
transfused blood component in older patients.
However, RBC alloimmunisation can also develop
after a platelet concentrate transfusion in patients
80 years old or over, albeit with a lower incidence
(3.7% in our study). The volume of residual RBC in
platelet concentrates is variable!?, and RBC-derived
microparticles may be involved'*. Nevertheless,
despite the low residual volume of RBC in platelet
blood products, elderly patients are able to produce
alloantibodies to these RBC.

The period between the transfusion and detection
of RBC alloimmunisation in patients was long, being
a mean of 194.3 days, despite the fact that it is now
mandatory in France to perform a RBC antibody screen
between 1 to 3 months after at least one RBC concentrate
transfusion. It is not registered in the haemovigilance
system whether RBC alloimmunisation is detected
at that control screening or later, just before a new
transfusion. The lack of this information means that a
conclusion cannot be reached on the issue of delayed
alloimmunisation. Schonewille et al.'* recently showed
that more antibodies are found after a long period, but
that some immunisations are only detectable after a
short period. Safety surely commands that we combine
a control test some weeks after transfusion and another
screen before each new RBC transfusion.

Anti-KEL 1 alone or associated with other specificities
was the alloantibody most frequently notified in the
post-transfusion RBC alloimmunisation reports (24.2%)
followed by anti-RH3 (21.5%). In a study of male
military veterans, Tormey et al.® also observed that anti-
KEL1 (21.9%) and anti-RH3 (19.4%) were the most
frequent RBC alloantibodies. The incidence of anti-JK 1
was lower (3.7%) in their study than in ours (15.8%), but
our study population was different, as it included both
female and male transfusion recipients.

Conclusions

Our 6-year national survey in France shows that post-
transfusion RBC alloimmunisation in elderly patients is
not a rare delayed serological transfusion reaction, and
that RBC concentrates are the most frequently involved
blood component.

Prevention of RBC alloimmunisation in elderly
patients needs to be improved. Nevertheless, several
factors must be considered when using matched RBC
concentrates: the patient's age, pathology and its outcome,
the type of transfusion support (chronic or not), the
patient's life expectancy, and blood product availability.
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