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conditions such as thalasso-drepanocytosis (TD). They constitute the
most frequent hereditary anemias requiring blood transfusion.

Materials and methods - In April 2022, a questionnaire was sent to the
Transfusion Services (TS) of Sicily, Sardinia and the Maltese National
Blood Transfusion (MNBT) service. The questionnaire was divided into
a generic part including the number of patients followed and the type
of hemoglobinopathy, and a section relating to transfusion therapy,
including the number of units transfused, whether red blood cells (RBC)
were washed and, finally, a section relating to the presence or absence of
alloantibodies and their identification.

Results - Data was retrieved for 2,574 patients: 68.6% TM, 15.4% Tl, 10.3%
TD, 4.1% SCD, and 1.6% other hemoglobinopathies (OHA). The number
of RBC units transfused was 76,974, equivalent to 24.5% of all the RBCU
transfused from the total number of patients followed. The number of
washed RBCU was 21.1% of all the units used; 337 patients (37%) were
diagnosed with alloantibodies, the majority of which were patients with
SCD (20.6%). Of the 485 alloantibodies found, 90.3% were identified. The
antibodies found most frequently were related to the Kell system (41.7%)
followed by antibodies to the Rhesus system (37.9%); 29.7% of patients
had more than one antibody.

Discussion - From our study, certain indications can be formulated:

1) complete the National Registry for patients with hemoglobinopathies;
2) create a Registry of alloimmunized patients to ensure transfusion
therapy is as safe as possible, considering antibody evanescence; and 3)
increase the recruitment of blood donors of diverse ethnicities.
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(TM) or beta thalassemia intermedia (TI) suffer from a
reduced life expectancy and from systemic pathology.
This is in spite of recent improvements in clinical
management that have reduced mortality and, more
importantly, the current therapeutic use of gene therapy
as a functional cure'.

The most recent classification of thalassemia syndromes
distinguishes  autosomal  recessive  conditions,
heterozygosity for alpha and beta thalassemia which are
generally asymptomatic and do not require treatment.
Homozygosity and combined heterozygosity with other
thalassemia mutations determine the thalassemic
syndromes. Hence the interaction between thalassemia
and other hemoglobinopathies, for example, HbE, HbC,
or HbS with beta thalassemia or with Hb Constant
Spring (HbCS) with alpha thalassemia, will determine
the presence of the various thalassemic syndromes.
Currently, based on the clinical severity of these
syndromes and on the necessity for chronic transfusion
therapy, thalassemic syndromes can be classified into two
main groups: transfusion-dependent thalassemia (TDT)
or non-transfusion-dependent thalassemia (NTDT).
TDT requires regular and constant transfusion therapy
for survival; in the absence of this critical support, TDT
patients will present with severe complications and a
markedly reduced life expectancy. The TDT category
includes patients with TM, while the NTDT category
includes patients with TI.

The optimization of therapy, including iron chelation,
leads to doubts as to whether there is a case for modifying
this distinction, at least with regards to life expectancy®.
Transfusion therapy remains an important support in the

management of patients with SCD and TD. It is used both

in acute and chronic events but may have collateral effects
such as alloimmunization and iron overload**.

MATERIALS AND METHODS

The collected and processed data offer a picture of the

presence of hemoglobinopathies in Sicily and Sardinia,
and in the Maltese islands. Similarly, as highlighted by the
Italian Society of Thalassaemia and Hemoglobinopathies
(SITE), not all the centers treating patients with
hemoglobinopathies are identified as a transfusion service
(TS). Therefore, the generic term TS is used to facilitate
the description of the type of data and the activities
undertaken. Clearly the management of thalassemic
patients is not limited to transfusions. Following this
logic, the collected data provide an assessment of the
typical activities of the TS:

« number of pre-storage filtered red blood cell (RBC) units
utilized, with the aim of programming collection, or the
inter-regional exchange of RBC units to ensure patient
access transfusion therapy;

« number of washed units, the methodology adopted and
the reason for the procedure;

- whether exchange transfusions (EEX) are carried out,
by which method (manual or by cell separators), and
whether these processes are carried out within the TS or
at other operational units.

The final part of the questionnaire concerns the type of

pathology:

- which patient blood groups are defined in cases of
inclusion for transfusion therapy;

« how many patients have developed irregular antibodies;

« whether these antibodies have been identified and their
specificity.

Table I - Hemoglobinopathy patients followed by transfusion services in Sicily, Sardinia and Malta
identified according to the type of hemoglobinopathy

Hemoglobinopathy Sicily (%) Sardinia (%) Malta (%) Total (%)
™ 955 (54.1) 784 (44.4) 26 (1.5) 1,765 (68.6)
Tl 372(93.0) 25(6.3) 3(0.8) 400 (15.4)
™D 263 (98.9) 3(1.1) 0(0.0) 266 (10.3)
SCD 93(91.2) 5(4.9) 4(3.9) 102 (4.1)
OHA 26 (63.4) 15 (36.6) 0(0.0) 41 (1.6)
Total 1,709 (66.7) 832 (32.0) 33(1.3) 2,574 (100)

Percentage according to pathology in brackets. Other hemaglobinopathy/anemia (OHA) including: 12 patients with HbH disease, 1 patient with Fanconi’s anemia, 6
patients with Blackfan/Diamond anemia, 1 patient with Hb Nantes, 2 patients with Pyruvate-Kinase deficiency, 14 patients with Shepherd’s Bush anemia, 1 patient
with HbS/Hb Lapore, 1 patient with Hb Lepore-Boston, 2 patients with spherocytosis. TM: thalassemia major; Tl: thalassemia intermedia; SCD: sickle cell disease.
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In April 2022, a questionnaire was sent to the TS of
Sicily and Sardinia, and to the Maltese National Blood
Transfusion service (MNBT) for the extraction of data
relative to 2021. A total of 38 questionnaires were sent:
31to the TS of the region of Sicily, six to the TS of Sardinia,
and one to the MNBT.

The research complied with ethical requirements and all
study procedures were performed in accordance with the
Declaration of Helsinki.

RESULTS

The data obtained are given in the same order as
requested in the questionnaire. Patients were divided
according to their pathology: TM, TI, SCD, or other
hemoglobinopathies/anemia (OHA).

In Sicily, 19/31 TS follow hemoglobinopathy patients, in
Sardinia 6/6, and in Malta 1/1, for a total of 26 TS. Of the
26 TS which participated in the study, 2,574 patients with
hemoglobinopathies were followed: 66.7% in Sicily, 32.0%
in Sardinia, and 1.3% in Malta. TM was the most treated
hemoglobinopathy (68.9% of all patients), followed by
TI (15.5%), TD (10.3%), and SCD (4.0%), and, finally, OHA
(1.6%) (Table1). The number of patients followed varies from
a minimum of two to a maximum of 571, with a mean of 99
patients followed per TS. It should be noted that 50% of the
TS followed less than 50 patients, with five TS following
less than ten patients.

Data on transfusion activity

In the TS considered, during 2021, 314,333 units of RBC
were transfused for all patients; 24.5% of these units
(No.=76,974) were transfused to hemoglobinopathy
patients with a mean number of units transfused per

patient of 31.7 units. Unfortunately, it was not possible
to obtain results relating to the number of units
transfused for each pathology; the data relating to the
units transfused are those available from the Italian
National Blood Centre (CNS) in the 2022 national
self-sufficiency program®.

Units transfused to hemoglobinopathy patients were
washed in 15 TS out of 19 in Sicily and 4 out of 6 in Sardinia,
while units were not washed in Malta, for a total of 19
TS out of 26. The reasons for this treatment were: IgA
deficiency (3/15 in Sicily and 1/4 in Sardinia; total 4/19 TS),
for prevention of allergic reactions to plasma proteins
(12/15 in Sicily, 3/4 in Sardinia; total 15/19 TS), to prevent
post-transfusion febrile reactions (7/15 in Sicily, 3/4 in
Sardinia; total 10/19), to prevent post-transfusion purpura
(1/15 in Sicily, none in Sardinia; total 1/19 ST). Washing
was performed manually in 14/15 in Sicily and 4/6 in
Sardinia. Out of these 19 TS, one performed washing
using automated techniques; the total number of washed
unitsis 16,246/76,974 (21.1%).

Thirteen TS out of 26 (50%) follow patients with SCD,
and all follow RBC exchange procedures: 8/13 using
cell separators, 3/13 only manual procedures, 2/13 both
manual and automated procedures. In 7/13 cases, the
RBC exchange procedures are performed within the TS,
while in the remaining six cases these are performed
in dedicated centers specific for the management and
treatment of hemoglobinopathies.

Presence of alloantibodies

Three hundred and thirty-seven patients out of a total of
2,574 patients evaluated (13.1%) developed antibodies; see
Table II for details.

Table II - Patients who developed antibodies

Sicily (%) Sardinia (%) Malta (%) Total (%)

Hemoglobinopathy Total Pts with allo- Total Pts with allo- Total Pts with allo- Total Pts with allo-

antibodies antibodies antibodies antibodies
™ 955 (55.8) 98 (10.3) 784 (95.6) 124 (15.8) 26 (78.8) 4(15.4) 1,765 (68.6) 226 (12.8)
Tl 372 (21.7) 38(10.2) 25 (3.0) 4 (16.0) 3(9.1) 0(0.0) 400 (15.5) 42 (10.5)
D 263 (15.4) 41 (15.6) 3(0.4) 0(0.0) 0(0.0) 0(0.0) 266 (10.3) 41 (15.4)
SCD 93 (5.4) 18 (19.4) 5(0.6) 2 (40.0) 4(12.1) 1(25.0) 102 (4.0) 21(20.6)
OHA 26 (1.5) 4(9.8) 15 (1.8) 2(13.3) 0(0.0) 0(0.0) 41(1.6) 6(14.6)
Total 1,710 (100) 199 (11.6) 820 (100) 132 (16.1) 33 (100) 5(15,2) 2,574 (100) 336 (13.1)

Subdivided by type of hemoglobinopathy and origin. Percentage of positives in brackets. TD+SCD=368 patients out of whom 62 allo-immunized (16.8%).
TM: thalassemia major; Tl: thalassemia intermedia; SCD: sickle cell disease; OHA: other hemoglobinopathies/anemia; Pts: patients.
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Table III - Patients with alloantibodies, subdivided by pathology and sex, average age and relative standard deviation, minimum and maximum age

Hemoglobinopathy Patients M (%) F (%) Average age + SD Min/Max
™ 226 111 (49.1) 115 (50.9) 40.7+12.9 4/60
T 42 18 (42.8) 24 (57.1) 50.8+10.2 30/75
TD 41 19 (46.3) 22 (53.6) 47.2+11.8 20/64
SCD 21 9(42.8) 12 (57.1) 43.1£17.7 4/12
OHA 6 2(33.3) 4(66.7) 50.5+20.3 20/74
Total 336 159 177 43.1+13.4 4/74

SD: standard deviation; M: male; F: female; TM: thalassemia major; Tl: thalassemia intermedia; SCD: sickle cell disease; OHA: other hemoglobinopathies/anemia.

Table IV - Identified antibodies, absolute number and as a percentage of the total identified antibodies, and by pathology

Antibodies ™ (%) TI (%) D (%) SCD (%) OHA (%) Total
Al 0(0.0) 0(0.0) 1(1.5) 1(2.6) 0(0.0) 2(0.5)
D 16 (6.0) 2(3.4) 2(3.1) 2(5.7) 0(0.0) 21(5.0)
10 (3.7) 4(6.8) 2(3.1) 1(2.6) 0(0.0) 16(3.7)
24 (9.0) 7(11.9) 9(13.8) 7(18.4) 0(0.0) 47 (10.7)
c 5(1.9) 5(8.5) 4(6.2) 4(10.5) 1(11.2) 19 (4.3)
e 1(0.4) 3(5.1) 1(1.5) 0(0.0) 0(0.0) 5(11)
cw 36 (13.4) 5(8.5) 8(12.3) 4(10.5) 2(22.2) 55 (12.5)
v 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
f 0(0.0) 0(0.0) 0(0.0) 1(2.6) 0(0.0) 1(0.2)
G 1(0.4) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(02)
K 40 (14.9) 8(13.6) 8(12.3) 2(5.3) 0(0.0) 58 (13.2)
k 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Kpa 98 (36.6) 9(15.3) 12(18.5) 5(13.2) 1(11.1) 125 (28.5)
Kpb 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Jsa 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Jsb 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Fya 6(2.2) 1(1.7) 2(3.1) 2(5.3) 1(11.1) 12(27)
Fyb 1(0.4) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.2)
Jka 11 (4.1) 2(3.4) 1(1.5) 0(0.0) 2(22.2) 16(3.7)
Jkb 4(1.5) 0(0.0) 3(4.6) 2(5.3) 0(0.0) 9(2.1)
Lea 2(0.7) 1(1.7) 0(0.0) 0(0.0) 0(0.0) 3(0.7)
Leb 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
s 3(11) 1(17) 4(6.2) 1(2.6) 0(0.0) 9(2.1)
s 0(0.0) 0(0.0) 0(0.0) 1(2.6) 2(22.2) 3(0.7)
M 1(0.4) 2(3.4) 3(4.6) 2(5.3) 0(0.0) 8(1.8)
0(0.0) 3(5.1) 0(0.0) 0(0.0) 0(0.0) 3(0.7)
P1 1(0.4) 0(0.0) 1(1.5) 0(0.0) 0(0.0) 2(0.5)
Lua 3(11) 5(8.5) 2(3.1) 1(2.6) 0(0.0) 11(2.5)
Lub 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Coa 1(0.4) 0(0.0) 1(1.5) 0(0.0) 0(0.0) 2(0.5)
Cob 1(0.4) 0(0.0) 0(0.0) 1(2.6) 0(0.0) 2(0.5)
Ytb 0(0.0) 0(0.0) 1(1.5) 1(2.6) 0(0.0) 2(0.5)
HLA 4(1.5) 1(1.7) 0(0.0) 0(0.0 0(0.0) 5(1.1)
Total (%) 267 (100) 59 (100) 65 (100) 38 (100) 9 (100) 438(100)

TM: thalassemia major; Tl: thalassemia intermedia; SCD: sickle cell disease; OHA: other hemoglobinopathies/anemia.
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Out of the patients in whom alloantibodies were found,
159 were male (47.3%) and 177 female (52.7%). Patients’
average age was 43.1+13.4 years; the youngest was 4 years
old and the oldest 75 (Table III).

Two out of the 336 patients with positive screening (0.6%)
presented with cold antibodies (both affected by TM),
13 (3.9%) with pan agglutination (9 TM, 1 TI, 2 SCD),
29 (8.6%) with unidentified antibodies (16 TM, 4 TI,
6 TD, 2 SCD, 1 OHA), and two (0.6%) with identified and
unidentified antibodies (1 TD, 1 SCD).

Four hundred and eighty-five antibodies were found,
and from these 438/485 (90.3%) were identified. For the
purpose of the further evaluation of the data, only the
identified antibodies were considered (296 patients).
Table IV reports the details of the identified antibodies
subdivided according to pathology.

It is to be noted that antibodies relating to the Kell system
represent the highest percentage of antibodies (41.7%),
particularly anti Kpa (28.5%) and anti Kell (13.2%), while
37.9% of all the antibodies identified relate to the Rh
system, especially anti Cw (12.5%) and anti E (10.7%). The
remaining 19% of antibodies related to the other blood
group systems. Anti-HLA antibodies were 1.1% (data
submitted by only 1 TS). The percentage of the frequency
of antibodies is reported in Figure1.
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In 70.3% of patients, a single antibody was identified,
in 29.7% of patients, multiple antibodies were found.
Thirteen patients had a mixture of 4-6 antibodies; five
were male (38.5%) and eight female (61.5%), average age
41.7421.5 years, two with TM (15.4%), two with TI (15.4%),
five with TD (38.5%), three with SCD (20.1%), one with
OHA (7.7%) (Table V7).

DISCUSSION

Our survey has allowed us to obtain data relating to
a large number of patients distributed across TS for a
total 2,574 patients; this number was compared to data
obtained from the census carried out by the SITE’ in
which the number of transfusion-dependent thalassemics
(TDT) followed in Sicily and Sardinia is 2,234 patients,
ie., 43% of all TDT patients followed in Italy. This slight
difference in figures is probably due to the fact that our
data are obtained directly from TS which perform cross-
matching and which, in the majority of cases, also provide
transfusion therapy for non-hemoglobinopathy patients.
Such patients still require transfusion therapy (e.g., OHA
patients). In contrast, the SITE generally targets centers
which follow hemoglobinopatic patients, including NTDT.
Transfusion therapy heavily affects patient management,

particularly in the regions of Sicily and Sardinia which
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Figure 1 - Percentage frequency, in descending order of antibodies encountered
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Table V - Mixture of 4-6 antibodies: patients’ characteristics and identification of antibodies present
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4 F 34 TI Cw Kpa Lea Lua

4 M 62 D E Cw Fya M

4 F 56 | AIHA C Cw Fya S

4 F | 62 D E Fya Jkb S

4 F | 29 D E c | Cw Kpa

6 F 42 TD [ Fya S M Lua | Coa

5 F 57 TD Al E Cw K Kpa

6 F 63 D Cw f K | Kpa Cob | Ytb
6 F 60 TD K Kpa Jkb S M P1

4 M 35 TI E K Kpa Lua

4 M 31 TD E C K Kpa

4 M 5 ™ Cw Kpa | Fya Jkb

4 M 6 ™ Cw Kpa | Fya | Jka

TM: thalassemia major; Tl: thalassemia intermedia; TD: thalasso-drepanocytosis; D: drepanocytosis; AIHA: autoimmune hemolytic anemia.

have the highest number of patients in Italy and where
the RBC units transfused to hemoglobinopathy patients
represent, respectively, 25% and approximately 33% of all
the RBC units transfused to all patients, with an economic
value, according to current rates, of over 14 million euro:
8.4 million euro for the region of Sicily and 6.1 million euro
for the region of Sardinia®.

RBC washing involves 73% of all the centers participating
in the study, and both the rationale for which this is
performed and the procedure adopted vary greatly. The
main reason for which the procedure was performed was
to prevent allergic reactions to plasma proteins, performed
in 15 centers out of 19 (79%), while automated washing,
considered the optimum method, is performed in only one
center. This leads us to believe that the various indications
in the guidelines (documented IgA deficiency, recurrent
allergic reactions not responsive to antihistamines, febrile
post-transfusion reactions, renal insufficiency) are only
partially followed and there may be other reasons which the
participating centers did not declare.

It should be noted that RBC washing, which in the
literature is considered critical for 10-15% of patients, leads
to a significant use of resources, and up to a 20% reduction
in hemoglobin and a reduction in RBC quality. In fact, if
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an open system is used, there is a risk of contamination of
the units®.

RBC exchange transfusions are performed in 13 of the
14 TS which manage these patients, and of these 8/13
use cell separators, 3/13 manual procedures, and 2/13
both automated and manual procedures, depending
on patients’ characteristics. According to the evidence
provided in the latest update of the American Society
for Apheresis (ASFA)°, automated RBC exchange is
more efficient in removing/replacing deformed cells
than manual methods or simple transfusion. Exchange
transfusion may also have a beneficial effect on blood
viscosity, blood vessel elasticity, the reduction in adhesion
molecules, and cerebral blood supply. Iron overload may
be treated using iron chelating agents or therapeutic
phlebotomy. RBC exchange, especially with the resulting
isovolemic hemodilution, may remove or reduce iron
deposits, even if some authors, in recent meta-analysis,
do not agree with such conclusions®.

Extended phenotypic and genotypic determination of
RBCs before commencing transfusion therapy include
C, ¢, D, E, e, Jka, Jkb, Fya, Fyb, Kpa, Kpb, MNS, Lewis;
however, although recommended by various guideliness?2,
this is generally not followed.



Alloimmunization

The development of alloantibodies against RBCs is
well known and is a frequent complication of chronic
transfusion therapy. Various TS throughout the world
have reported a varying frequency of alloimmunization.
Hemoglobinopathy patients are transfused with RBC
concentrates typed for ABO and Rh D. On the other hand,
more recent authors recognize the importance of counting
the number of units transfused and the incidence of the
first alloimmunization®.

In our study, irregular antibodies were found in 336 of
the 2,563 patients (13.1%). For the aim of our survey, 40
patients with unidentified antibodies were excluded. Pan
reactivity in screening for antibodies was one of the most
complicated problems to solve when identifying units for
transfusion. This may be due to cold autoantibodies which
require adsorption techniques to exclude the potential
presence of alloantibodies. When the direct antiglobulin
test (DAT) is negative, the possibility that the reaction is
due to an antibody against a high frequency antigen or a
mixture of specificities must be considered and excluded.
Furthermore, some pan reactive antibodies with the
indirect antiglobulin test (IAT) may be linked to the
technique or reagents used. Unfortunately, our survey did
not include information relating to the techniques used
by the various TS for the identification of antibodies™.
Hence only the 438 antibodies identified in 296 patients
were assessed. For details on the distribution of the
various antibodies in the respective hemoglobinopathy,
see TableIII.

In our survey, the average number of RBC units transfused
forall patients, regardless of the type of hemoglobinopathy,
was 31.7 units/year with an assumed inter-transfusion
interval of 11.5 days. The average age of alloimmunized
patients, which in our case is 43.1+13.4 years, is higher than
that encountered in other studies”, in which the average
age varied from a minimum of 6.7 years to a maximum of
26.3 years for TM and 36.9 for TI. The higher average age
of alloimmunized patients with respect to other studies
suggests that our patients have lived through all the
progress that transfusion medicine has made in the last
30-40 years. During this time, units of blood have been
collected in glass bottles and plastic materials, manual
and automated whole blood separation techniques have
been adopted, blood units have been unfiltered or filtered

at the bedside or undergone pre-storage filtration with
transfusion criteria which considered the pre-transfusion
hemoglobin level; many of these procedures are no longer
used. The evolution of laboratory methods in compatibility
testing and the identification of alloantibodies should also
be considered.

In our study, the percentage of patients who presented
with antibodies was 13.1% (11.6% in Sicily, 16.1% in
Sardinia, 15.2% in Malta) (Table II). In other studies™*, the
percentage of alloimmunization varies from a minimum
of 2.9% to a maximum of 37%", and, in another study,
from a minimum of 1.82% to a maximum of 18.75%; all
these studies show heterogeneity in the data.

In a recent article relating to patients with SCD and TDY,
the percentage of alloimmunized patients is 8.5% versus
the 16.8% identified in our study.

As regards the antigens against which our patients
developed antibodies, 41.7% of antibodies encountered
involved the Kell system (41.7% of all antibodies) with
28.5% of the antibodies directed against Kpa. Some
authors®, including British authors®®, do not consider
antibodies against this antigen to be clinically significant.
Others® and case reports describe these antibodies as
being clinically significant since slight/moderate delayed
hemolytic reactions both in adults and children were
described?°.

Processed data obtained from the Rare Blood Group
Bank of Ragusa, Sicily, show that out of 14,830 donors
tested, 278 (1.8%) resulted positive for Kpa (Giuca G and
Travali S, personal communication, 2023); these data are in
line with those in the literature®. Hence the presence of
such a high number of anti Kpa antibodies contrasts with
reports by various authors of a high variability in the data,
with values that vary from 4 to 20% of the antibodies
encountered. The average age of patients also varies from
9 to 14 years®, although such information is not always
provided®*. The wide diversity in the various reports
could also be related to the overall number of RBC units
transfused”. Whether an extended phenotype/genotype
of patients and the number of units transfused specifically
in hemoglobinopathies are available should also be taken
into consideration?.

Our survey was directed at a patient population which
represents a wide age range. For many years, transfusion
therapy in Italy has required matching for Rh phenotype
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for multi-transfused hemoglobinopathy patients. In this
way, the presence of antibodies directed against the Rh
system is reduced over time, while the availability of ever
more sensitive immune-hematologic techniques which
can identify minor antigens has increased. One must also
consider that there may be erythrocyte panels with cells
lacking certain antigens, for example, Kpa antigen, which,
given the reduced expression in Caucasians, may lead to
the presence of specific antibodies being underestimated.
Extended typing of both patients and donors shows
evidence of a high prevalence of alloimmunization linked
to various blood groups®. Pre-existing antibodies due
to evanescence, or a history of such information, may
also be missing. All these factors could lead to a delay in
transfusion reactions®.

For some authors, assessment of problems related to
logistics and cost are also important considerations®, as
are the need to obtain the consent of patients and donors
for extended typing, the dissemination of such data, and
the management of donor privacy?.

In our data, a mixture of antibodies (2-6 different
antibodies) was detected in 29.7% of patients, with 13
patients presenting a mixture of between four and
six antibodies (Table V). In these cases, the search for
compatible blood units may be particularly complicated
and financially demanding.

Pregnancy represents an event that may determine the
appearance of alloantibodies. However, the possibility of
pregnancy is markedly reduced in thalassemic females
since hypogonadism is particularly present in these
patients. Therefore, very few studies have shown evidence
of immunogenicity linked to a possible pregnancy.

The situation is different for females with SCD, who
may have normal pregnancies. Here the guidelines of
the American Society of Hematology (ASH) recommend
matching for Rh antigens (C, E, o, C/c, E/e) and K besides
ABO/RhD for SCD (all genotypes) patients in case of
transfusion. The extended RBC antigenic profile may be
genotypically or phenotypically determined, and extended
RBC antigenic matching (Jka/Jkb, Fya/Fyb, S/s) may also
provide further protection from alloimmunization*.

CONCLUSIONS

The results of our survey lead us to formulate the following

indications.
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Fullyestablish the National Registry for Hemoglobinopathy

Patients, as set out in the legislation®.

Insofar as the data available is concerned?#3¢, the current

state of hemoglobinopathy patients in Italy and Malta does

not seem to be adequately represented, compromising the
comparison of data®.

Create a national network of Hemoglobinopathies Centers

to take over all patient management with the operational

ability to provide all the services necessary to ensure the
optimal take up of patients, in order to:

« identify diagnostic-therapeutic pathways and assistance
which are uniform and coherent according to appropriate
criteria, effectiveness and efficiency;

« simplify the access to Hemoglobinopathies Centers
through the implementation of a direct access channel
and the development of diagnostic and therapeutic
pathways;

ensure a high level of standardized treatment;
overcome territorial differences in health service
that

throughout the area to facilitate patient access;

provision, ensuring services are available

disseminate research results and favor access to

innovative therapies;

promote the prevention of clinical risk and the diffusion
of good practice, to guarantee quality and safety of
care®. In this context, it would be useful to standardize
the immune-hematologic status should transfusion be
required since not all TS perform an extended typing
for RBC antigens, as already required by international
guidelines**’;

set up within the Italian Registry of Rare Diseases a
section in which to register alloimmunized subjects
with hemoglobinopathies to increase transfusion safety,
considering the evanescence of antibodies*;

facilitate the search for compatible units, even if the
patient has to be transfused outside the referral center,
or at least provide all alloimmunized patients with
a document showing their blood group phenotype,
especially information about possible development
of antibodies, explaining to the patient how this
information should be used***;

increase blood donor recruitment of diverse ethnicities

considering the increased presence of subjects and
patients coming from various nations many of whom
have also overcome social and legal difficulties, and



favoring social inclusion in safeguarding the security of
the patient and the donor™ #+;

- given that there is an ever-increasing number of children
born of mothers with non-Italian nationality (in 2021, 9.9% of
deliveries were from mothers with non-Italian citizenship),
such phenomenonismorediffuseinareasofthe countrywith
the highest foreign presence, namely central and northern
Italy where over 30% of births are traced to foreign mothers.
The geographical areas most represented are Africa (28.0%)
and the European Union (21.4%), while mothers originating
from Asia and South America constitute respectively 19%
and 18.7% of foreign mothers*.

Our retrospective study shows some limitations as
regards missing information on the type of tests
performed for antibody detection and identification.
However, it would have been very complex to
obtain such information as the average age of our
patients covers a period of over 40 years and the
technological evolution that has taken place in the
field of transfusion medicine makes it impossible to
track such information. Information relative to the
date of the first transfusion and the finding of the
first alloantibody is also missing. Neither was any
distinction made between the pathologies of the RBCs
transfused; we referred to a presumed average of
units utilized. It is not possible to determine whether
the patients have to attend a different TS than that in
which the compatibility testing is performed for their
check-ups and to receive therapy for any complications
of the various hemoglobinopathy types.
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