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Abstract

The consistent multi-ethnic migrations of the last decades have considera-  rium against hemoglobinopathies, taking into consideration that no radical
bly changed the epidemiology of the hemoglobinopathies, bringing an  cure is currently available for the vast majority of patients. Preventive pro-
urgent need for treatment and primary prevention in welfare countries.  grammes have been implemented in several countries, a summary of the
Prevention of affected births constitutes the mainstay of the armamenta-  experience gained in Italy, Spain and Turkey is presented.
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Background

Hemoglobinopathies are highly prevalent heredi-
tary disorders of hemoglobin (Hb) characterized
by the presence of an abnormal B-globin chain

1

[hemoglobin variant as in sickle cell disease
(SCD)] or a decrease or absence of & - or B -globin
chains (thalassemias). They are the commonest
group of autosomal recessively inherited monoge-
nic disorders of Hb production. Fairly recent esti-
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mates suggest that 7% of the world population are
carriers and that 300,000-400,000 affected chil-
dren are born every year. The majority of these
(approximately 250,000) have sickle cell disease.
The prevalence of these disorders is high in the
Mediterranean Basin, some parts of Africa, the
Middle East, India, Southeast Asia, Malaysia, and
the Pacific Islands (1, 2).

A World Health Organization (WHO) report
estimated that around 20 per 1,000 births in
Nigeria were affected by SCD, giving a total of
150,000 affected children born every year in
Nigeria alone. The carrier frequency ranges
between 10% and 40% across equatorial Africa,
decreasing to 1-2% on the north African coast
and <1% in South Africa (3). Healthy carriers of
these conditions are present today in many
nonendemic parts of the world, and severely
affected children are now born where these
diseases were previously rare or unknown.

In 2006, the WHO recognized hemoglobino-
pathies, including SCD, as a global public health
problem and urged national health systems
worldwide to design and establish programs for
the prevention and management of SCD (3).
Clinically, B-thalassemias can be classified as tran-
sfusion-dependent thalassemia (TDT) and non-
transfusion-dependent thalassemia (NTDT) accor-
ding to the severity of the phenotype, which is cau-
sed by a wide spectrum of mutations in a homozy-
gous or compound heterozygous state (4, 5).
Current treatment of TDT consists of regular tran-
sfusions that lead to iron overload, requiring iron
chelation to prevent iron-related organ toxicity.
Hematopoietic stem cell allogenic transplant is the
only approved cure for patients with TDT (3, 5).
NTDT patients do not require transfusions or only
occasionally require them; however, they develop
iron overload as well because of increased intestinal
iron absorption caused by chronic anemia (3,5).

In patients with SCD a wide range of manifesta-
tions including hemolytic anemia, vaso-occlusive
crises and tissue infarctions, life threatening infec-
tions and end organ failure. Clinical manifestations
usually appear after three months of age, when the
concentration of fetal hemoglobin (Hb F) decrea-
ses. Existing therapies are only focused on symp-
tom management and do not alter the natural
history of the disease. Currently, available treat-
ments are limited to transfusions and hydroxycar-
bamide, although stem cell transplantation might
be a potentially curative therapy. Several new the-
rapeutic options are in development, including

gene therapy and gene editing (6, 7).

Although hemoglobinopathies were rare in indu-
strialized Northern and Central European coun-
tries, recently they have become much more com-
mon in these areas through the immigration from
endemic areas in the last 10-15 years (3, 8-10).
Furthermore, the numbers are increasing becau-
se a large number of asylum seekers and refugees
(ASR) flow toward Europe.

Thus, preventive and diagnostic programmes
regarding hemoglobinopathies in immigrant
populations have been implemented. The pur-
pose of this paper it to report a summary of the
experience gained in Italy, Spain and Turkey in
migrants, asylum seekers and refugees. Their
definition status is reported in the appendix.

The main aim of screening is to reduce the number
of affected births and, in the case of SCD, to reduce
childhood morbidity and mortality (11, 12).
Genetic counseling should ideally be provided
by a medical specialist who has been trained in
counseling families with hemoglobinopathies.
Counseling can also be given by a trained genetic
counselor, a hematologist, or a pediatrician. Peo-
ple at-risk, especially those identified by popula-
tion screening, represent a randomly selected
sample of the population. All medical program-
mes, including genetic prevention programmes,
must operate within existing legal and social fra-
meworks (13). In particular:

* Information is the first step of prevention, and
efforts should be made to reach each foreign
groups, promoting healthy education pro-
grams. In order to communicate effectively
the counsellor must take into account the
educational, social, cultural and religious
background of the individual/couple.
The information have to provide knowledge,
not anxiety or stigmatization, and needs to be
adopted to the different cultures, paying
attention to make clear that being a carrier is
not a disease and that when a carrier is dia-
gnosed family analysis is requested (11).

* Scholastic information to adolescent and edu-
cational pre-matrimonial courses should be
offered. Before marriage and conception a
screening is recommended. The main role of
counsellors is to provide information in a
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non-biased manner and support decisions
that are morally right for the individual, cou-
ple or family (11, 13).

¢ Adequate dialogue with legal, ethical and reli-
gious leaders is recommended in early pre-
gnancy in order to establish acceptability of the
policy according to cultural environment of the
country and the population. Respect of the
wishes and choices of the couple should be a
priority of these authorities. Several Muslim
countries are also already offering prenatal dia-
gnosis and selective abortion to at-risk couples,
or are at various stages of developing these ser-
vices. It is therefore important to comment on
information so far available on the acceptability
of such services in these countries (14).

* Newborn screening (NBS) should be offered
to babies of foreign known carriers of hemo-
globin variant, babies of immigrant parents
from an ethnic risk group, and babies at-risk
couples with a previous affected child ethical
and multicultural-counseling problems taking
in consideration ethical and multicultural-
counseling problems (11, 12).

Policies and methodologies for NBS vary in diffe-
rent countries, and this might have consequences
for the quality of care and clinical outcomes for
SCD across Europe. More than 50 SCD experts
from 11 European countries supported develop-
ment of NBS program

Figure 1. Flow-chart for the diagnosis of hemoglobinopathies.

Screening for the identification
of carriers of B thalassemia
and other hemoglobinopathies,
and laboratory methodology

Screening methods include full blood count and
biochemical analysis including quantitative
analysis of hemoglobin by HPLC or capillary
electrophoresis. Molecular genetic confirmation
by detecting pathogenic variants establishes the
diagnosis. For neonatal and antenatal screening,
identification of affected newborns or carriers is
achieved by hematological tests. DNA analysis
supports definitive diagnosis, and additionally
facilitates prenatal diagnosis procedures (16).

A flow-chart for the for carrier screening. of tha-
lassemias and Hb variants is reported in Figure 1.
The cut off value of HbA2 for diagnosis of
B - thalassemia carriers is usually taken as 3.5%
along with reduced MCV (<80fl) and MCH
(<27pg) levels with a relatively high RBC count
and normal RDW. However, borderline/normal
HbA2 levels (3.0 e 3.5%) often lead to a diagno-
stic dilemma.

In subjects with iron deficiency apart from redu-
ced MCV and MCH levels, the RBC count is also
reduced in proportion to the hemoglobin value,
and the HbA2 level is normal or reduced.

The RDW (red cell distribution width) measures
the coefficient of variation about the MCV.
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It tends to be higher in iron deficiency but not in
the thalassaemias. However, particularly during
pregnancy, it is not unusual to find the presence
of both.

It should be noted that the MCV can be raised by
a number of conditions. In particular, vitamin
B12 and folic acid deficiency Since the foetal to
adult B globin switch is not usually complete
until about 6 months of life, it is difficult detec-
ting P -thalassaemia in the neonate based on the
full blood count (16).

SCD is normally diagnosed by measuring the
HbS content (% HbS) in blood of patients with
high-performance liquid chromatography
(HPLC), hemoglobin electrophoresis (HE) or
isoelectric focusing (IEF). A simple, rapid and
low-cost diagnostic test that could accurately
identify normal individuals (HbAA), sickle trait
carriers (HbAS) and individuals suffering from
SCD (HbSS, Hb SP+-thalassemia) and, to a more
limited extent, individuals with the HbSC in a
population of adults and children over one year
of age. This simple, rapid and low-cost diagno-
stic test represents a major step towards enabling
universal screening of children and adults in
countries with limited resources (17).

The racial heterogeneity of the immigrant popu-
lation in a non-endemic country significantly
increases the spectrum of haemoglobinopathy
mutations and their combinations found in indi-
viduals, making the provision of a molecular dia-
gnostic prenatal diagnosis service more challen-
ging. The genetic subtypes among the different

Table 1. Estimates of different categories of foreign population in Italy in
2017. (Source: Caritas Italiana.Common Home Migration and Development in

Ttaly. 2019.pp.1-30).

ethnic groups vary; this may pose challenges in
prenatal diagnosis. DNA microarrays constitute
an advanced DNA method for some mutation
categories (16).

Italy

Around 5.1 million foreign citizens legally reside in
the country (Table 1). That's nearly nine percent of
the overall resident population. Italy is third,
among European Union countries. That's according
to an immigration report by Caritas and Migrantes.
Germany and the UK are in first and second posi-
tion, followed by Italy, France and Spain.

As of January 1, 2018, the foreign resident natio-
nalities with the highest numbers in Italy were
Romanian (1,190,091 people; 23 % of all
migrants), Albanian (440,465 people; 8.6 %) and
Moroccan (416,531 people; 8.1 %). The African
and Asian population amount to approximately
one million each, 20% and 19,5 % of the total
respectively, while North and South Americans
combined amount to 376,000 people (7,4 %)
(18) (Table 2).

The migrant population is unequally distributed
across the country. More than half (57.4 %), is
located in the northern regions.

Over half of foreign residents in Italy live in the
North (57.5 %), followed by Central Italy (25.4
%) and the South (roughly 12 %). Only some 5%
legally reside on the Italian islands, although that
figure is rising (18).

Elaboration on ISTAT data).

Foreign residents (Istat 2018a)

Holder of a permit to stay (Istat 2018c)

Table 2. First 10 nationalities of immigrated people, as of 1st of January
2018, living in Italy. (Source: Caritas and Migrantes 2017/2018.

Non-EU residence permit holders (Istat 2018c)

Refugees and people in fefugee-like situation (UNHCR 2018)

Migrants with no legal status (estimate) (ISMU 2018)

Asylum seekers lodging a claim in 2017 (Ministry of Interior 2018)

Total pending claims in 2017 (UNHCR 2018)

Total foreign population (Eurostat estimate 2018)

5,144,440 Nationality Total Females Males
5,359,000 Romania 1,190,091 684,130 505,961
Albania 440,465 215,362 225,103
3,714,137
Morocco 416,531 194,599 221,932
167,335 -
China 290,681 144,231 146,450
490,000 Ukraine 237,047 184,780 52,267
126,500 Philippines 167,859 95,260 72,599
186,648 India 151,791 62,042 89,749
Bangladesh 131,967 35,543 96,424
6,053,960
Moldova 131,814 87,505 44,309
1,081,000 Egypt 119,513 39,119 80,394

Number of immigrants naturalised in the last 10 years (Istat 2018c)
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The top five Italian regions for foreign residents are:

¢ Lombardy (1,181,772 foreign residents; 11.7
% of the total population)

* Lazio (683,409; 11.6 %)

¢ Emilia-Romagna (547,537;12.3 %)

* Veneto (501,085; 10.2 %)

* Piedmont (427,91; 9.8%)

and the top five provinces for foreign residents are:
» Milan (470,273, 14.5 % of the total population)
* Rome (556,826 foreign residents, 12.8 %)

o Brescia (157,463, 12.4%)

« Turin (221,842, 9.8 %)

* Naples (134,338, 4.4 %)

The majority are economic migrants and their
effects in terms of genetic disease, are difficult to
estimate in terms of numbers with accuracy,
since many factors need to be considered. Such
factors include the permanency of the migration,
whether it is a migration of single people or of
families, whether the migrant will marry locally
or from the country of origin, whether consan-
guineous marriage will still be practiced in the
host country, whether there will be free choice
partner or an arranged marriage, whether birth
rate of immigrant families will be that of the
home or the host country and whether there is a
second generation of migrants and the customs
that they have adopted (19).

The Italian screening programs for hemo-
globinopathies and their prevalence in im-
migrants

Screening programs started, in Italy, in the 1970s
for thalassemias have increased public awareness
and aided to prevention in target populations
(20). In Ferrara (Italy), a voluntary screening
programme for school children and young adults
initiated in 1976-1977 has brought down the
birth rate of those affected with thalassemia to
almost zero. The preventative actions also inclu-
de legislative action, a public awareness campai-
gn, screening and carrier diagnostics, genetic
counselling, and prenatal diagnosis (21).

In 1998, a questionnaire, requesting information
about the cases of SCD was sent to all Italian cen-
ters of Pediatrics and determine the distribution
and severity of SCD in Italy (22). A total of 696
cases were reported. The distribution of registe-
red patients showed that, although the S gene
originated mostly in Sicily. with an estimated

mean frequency of 2% and a peak of 13% (23),
and Southern Italy, 20% of patients with SCD
lived in Central and Northern Italy. The types of
SCD reported were as follows: compound hete-
rozygotes HbS-beta thalassemia, (S-Th, 518
cases); homozygotes for HbS, (S-S, 149 cases),
compound heterozygotes HbS and another
abnormal hemoglobin (21 cases). Infections ran-
ged between 0 and 6/year.

However, the prevalence of hemoglobinopathies
throughout Italy is changing and the number of
immigrants with SCD patients in Italian regions,
with a historically low disease prevalence, is increa-
sing, as documented by recent studies (24-29).

Screening programmes in immigrants at
risk for SCD

The implementation of screening programs for
early detection of patients with SCD has become
necessary in Italy as a result of the high rate of
migration from areas with a high prevalence of
the disease (Sub-Saharan Africa, Middle East and
the Balkans).

Following a pilot study performed in the provin-
ce of Modena, Italy in 2011-2013, an official
screening program was established on May 31
2014 for all pregnant women, free-of-charge for
the family according to the National Guidelines
for Physiological Pregnancy. Hemoglobin (Hb)
profiles of pregnant women within 10 weeks of
pregnancy, of new mothers at delivery and of the
newborns of mothers with variant Hb profiles
(newborns at-risk), were evaluated by high
performance liquid chromatography (HPLC).
Samples from 17,077 new mothers were analy-
zed and 993 showed alteration of Hb patterns
(5.8%) (1.0% Hb AS carriers); of the 1011 at-risk
newborns, four (0.4%) carried sickle cell disease
and 90 (8.9%) were Hb AS carriers. These data
show that early diagnosis of SCD or carrier status
can be obtained in high-risk newborns, provi-
ding valuable information on the frequency of
these conditions in geographic areas in which the
disease is historically rare (30).

De Franceschi et al. (31) reported the Italian expe-
rience on new cases of SCD and other hemoglo-
binopathies in refugees between 2014 and 2017
at 13 Italian reference centers for hemoglobino-
pathies. A total of 70 patients with hemoglobin
disorders were identified (61 new patients with
SCD, 6 with TDT, and 3 with other hemoglobi-
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nopathies), the majority of whom were male.

Half were adults with the median age of 21 years

and the other half were children. Most came from

West African countries Senegal and Nigeria, as

well as Morocco, Egypt, and Tunisia in North

Africa, and Syria in the Middle East. Approxima-

tely two-thirds of the 70 patients were diagnosed

after an acute complication required emergency
care and some of these complications were life-
threatening and likely preventable with early dia-

gnosis and treatment (31).

To expedite the identification of SCD — and miti-

gate complications — De Franceschi et al. (32)

undertook a pilot study in which they performed

point-of-care screening of refugees seen in a sin-
gle refugee center during October 2017. More
than 400 individuals were screened for using one
of the new rapid point-of-care screening devices
(SickleSCAN® BioMedomics, Inc.), the results of
which were then validated using the gold stan-
dard laboratory test. Front-line health providers
in refugee centers and emergency department
personnel were trained to recognize the signs
and symptoms of SCD and intervene to provide
necessary care. Three percent were found to have

SCD and 20% were found to have the heterozy-

gous AS genotype. The majority of sickle hemo-

globin (HbS) carriers were from West Africa, and
the authors noted that “none of the newly identified

SCD patients were aware of their condition”.

These findings prompted the researchers to pro-

pose several initiatives to improve screening of

SCD among migrants arriving to Italy. These

include (32):

* Routine screening for SCD in refugees from
countries endemic for SCD within 10-14 days
from their arrival to identify potentially vulne-
rable patients

A structured, collaborative national network

¢ Educating ED physicians to identify and treat
acute SCD-related events ( such as: SCD-rela-
ted acute vaso-occlusive events)

* Rapid referrals of refugees with SCD or symp-
tomatic HbS-carrier genotype to a com-
prehensive SCD reference center

* Earlier initiation of disease-modifying treat-
ment (e.g., hydroxyurea).

Together, these data suggest that the increased
number of patients with SCD in Italy has mostly
resulted from migratory patterns of immigrants
arriving, in recent years, from countries in which
there is a high disease prevalence and that there

are approximately 2,000 patients with SCD cur-
rently living in Italy. The main challenges for
physicians are lack of awareness of the asylum
seekers' specific health care problems, language
and intercultural communication problems, as
well as access and integration of asylum seekers
into the health care system, Language barriers
and poor multicultural competencies should be
also considered.

It is generally recognized that registries are
important tools for detecting demographic pat-
terns, allocating resources, monitoring patient
outcomes, and guiding decisions (33-35).

As in other Mediterranean countries, the main
hemoglobin disorder in Spain is beta-thalasse-
mia. Until 2003, however, the prevalence of
hemoglobinopathies in Spain was unknown, and
only the establishment of universal pilot scree-
ning programs of hemoglobinopathies allowed to
identify an overall incidence of 0.33% (36, 37).
The first study of hemoglobinopathies in Spain
was carried out in 1981, in Barcelona by Baiget et
al. (38) that reported a global prevalence of
hemoglobinopathies in Spain of 0.14%, a value
significantly lower value than that reported by
the WHO in 1995 (39).

Although after this first publication, many stu-
dies have been carried out to establish the preva-
lence of B-thalassemia in Spain, in only one, the
individuals included were representative of
almost all Spanish geographical regions (40).
This study was undertaken under the auspices of
the Spanish Society of Hematology and demon-
strated that, in Spain, B-thalassemia distribution
is very heterogeneous with a prevalence ranging
from 0.1% to 5%, pointing out that most of the
HbS, and also HbC and other hemoglobino-
pathies carriers, were from southern and western
geographical regions of Spain. Moreover, control
programs based on the screening of couples at
risk for thalassemia and the offer of antenatal dia-
gnosis have demonstrated to be beneficial for
reducing the frequency of B-thalassemia major
when properly performed (41).

Noteworthy, some of the Spanish regions exhibi-
ted a significantly higher prevalence of both B-
thalassemia and structural hemoglobinopathies,
most probably due to the well known genetic
influence of Arab populations in the past (42).
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In 1999, Martin Niiiez et al. (43) performed the ~ hemoglobins were found in immigrant popula-
first detection campaign for hemoglobinopathies  tions from Africa and Central and South Ameri-
and thalassaemias among school children in ~ ca. This value is three times higher than that
northern Fxtremadura and from a total of 2,818 Tecently reported by Modell et al. with an estima-
screened samples, the global prevalence of ted percentage of pregnant woman carriers for
hemoglobinopathies was of 0.24% Notably hemoglobinopathy of 0-34_% (45). The results of
0.10% of the autochthonous population was @ Very recent hemoglobinopathy study, also
found to be a carrier of HbS, a relatively high performed in the Canary Islands by De Las Heras
prevalence of HbS in this geographical area that & al. (46) reported that a total of 198 hemoglo-

may be explained by the influence of malaria binopathies were found in an adult population,
infection in the past with 125 of them corresponding to structural

In 2006 ino for h lobi hi d variants. In three cases SCD was identified, and
n , Screening lor hemoglobinopathies an in 70 cases AS was identified. It was noteworthy
thalassemia was carried out among 2,436 pre-

_ that 60% of the cases identified as AS was born
gnant women in Lanzarote (Canary Islands) by i he Canary Islands.

Calvo-Villas et al. (44), and a hemoglobin variant  Between 2003 and 2008, a pilot study for neona-
was found in 23 women (0.94%): HbS trait (13 5] screening of hemoglobinopathies was perfor-
cases), HbC trait (7 cases), and HbD-Punjab trait  med in Catalonia by Maiti et al. with the help of
(3 cases). An additional heterozygote for unsta-  a grant of the Spanish Ministry of Health (47, 48).
ble hemoglobin. In 82.6% of cases, the variant ~ The neonatal blood samples obtained by heel

prick and/or umbilical

Table 3. Number of births from African origin immigrants (and indigenous residents of African ethnicity) and estimation cord  sampling  were

of SCD prevalence in different Spanish regions (2006). analysed by HPLC. A total
of 4696 newborns from

No. of births  Africa (%) North Africa (%) Sub-Saharan (%)  N° cases of SCD at-risk ethnic groups were

(prevalence in %) studied using two diffe-
Andalusia 95 304 2400 (2.5) 2085 (2.1) 315 (0.33) 48 (0.005) rent targeted neonatal
- screening  approaches.
Aragon 12 280 807 (6.5) 518 (4.2) 289 (2.35) 3.7 (0.030) Neonates were classified
Asturias 7596 51 (0.6) 51 (0.6) 16 (0.21) 0.2 (0.008) into four different catego-
. ries according to mother’s

The Balearic Islands 11675 828 (7.0 631 (5.4 197 (1.69 26(0.023
! 79 o4 (169 (0023 birthplace: 1, North Afri-
The Canary Islands 20 668 617 (29) 400 (1 9) 217 (1 05) 2.8 (0013) ca; 27 Sub_Saharan Afnca7
Cantabria 5229 35 (0.6) 22 (0.4) 13 (0.25) 0.2 (0.003) 3, Asia; and 4, Central
. : and South America) and
Castilla y Leon 19 775 441 (2.2) 405 (2.0) 36 (0.18) 0.6 (0.003) the prevalence of hemo-
Castilla-La Mancha 20389 699 (3.4) 649 (3.1) 50 (0.25) 0.9 (0.004) globinopathies and SCD
, was calculated for each
Catalonia 82 300 7207 (8.7) 5986 (7.2) 1221 (1.48) 17.4 (0.021) category. The expected
Valencia 52 756 2453 (4.6) 2036 (3.8) 417 (0.79) 5.9 (0.011) number of births in Cata-
Extremadura 10 118 203 (2.01) 199 (1.9) 4(0.04) 0.1 (0.001) lonia for 2006 was 82
300, and there was an
Galicia 21392 161 (0.75) 115 (0.5) 46 (0.22) 0.6 (0.003) estimated prevalence of
Madrid 71912 2690 (3.7) 1888 (2.6) 802 (1.12) 10.4 (0.014) 0.021% for SCD and
, 0.37% for AS, with an
Murcia 18 091 1443 (7.9) 1358 (7.5) 85 (0.47) 1.7 (0.009) overall prevalence of
Navarra 6551 384 (5.8) 310 (4.7) 74 (1.13) 1.0 (0.016) hemoglobinopathies  of
0.5%. Using the SCD pre-
Basque Country 20026 388 (1.9) 259 (1.2) 129 (0.64) 1.7 (0.008) valence oboained Tor the
La Rioja 3070 289 (9.4) 254 (8.2) 35 (1.14) 0.5(0.018) different ethnic categories
Ceuta 1041 140 (13.4) 138 (13.2) 2(0.19) 0.1 (0.009) of high-risk immigrant
populations in the targe-
Melilla 1122 383 (34.1) 372 (33.1) 11 (0.98) 0.3 (0.027) ted screening study of




Endo-Thal
Rivista ltaliana di Medicina dell’Adolescenza - Volume 18, n. 3, 2020

Catalonia, the number of births from non-  Table 4. Distribution of African immigrants and indigenous residents of African ethnicity in the
indigenous populations affected by SCD in  different regions of Spain (2008).

each Spanish region has been also calcula-
ted (Table 3). Total Africa North Africa (%) | Sub-Saharan (%)

population  countries (%)

After 2003, the increasing immigration

flows, especially from Africa (northern and | Andalusia 8177 805 120 295 (1.47) 98 298 (1.20) 21997 (0.27)
sub-Saharan regions) led to the emergence e 1325272 | 31282 (2.36) 19699 (1.49) 11 583 (0.87)
of SCD as one of the most common heredi- .

tary disorders in Spain’ Wlth an impact on Asturias 1079 215 3738 (035) 2022 (019) 1716 (016)
the burden of healthcare in several of its geo- | The Balearic Islands | 1071221 | 30027 (2.80) 21634 (2.02) 8393 (0.78)
graphical regions. In these regions, the pre-

valence of SCD is directly related to the | T CAAVIsands | 2070465 | 27804 (134 | 16733 (081) 11 071 (0.53)
impact of immigrant populations, mainly | Cantabria 581215 2523 (0.43) 1526 (0.26) 997 (0.17)
from sub-Saharan Africa (49). The national = ez yess 2553301 | 20919(0.82) | 18068 (0.71) 2851 (0.11)
consensus in Spain indicates that the num-

ber of African immigran[s has doubled in Castilla-La Mancha 2038 956 34209 (1.68) 30 188 (1.48) 4021 (0.20)
only 5 years. Furthermore, the distribution  ["Catalonia 7354441 | 275746 (375) | 216180 (2.94) 59 566 (0.81)
of this immigrant African population is very '

heterogeneous and differs widely from one | Vaenca 5016348 | 102377 (204) | 82366 (1.64) 20 011 (0.40)
region to another (Table 4). Extremadura 1095 894 9847 (0.90) 9378 (0.86) 469 (0.40)
In conclusion, all the studies performed —

unil 2008, demonstrate that in Spain the Galicia 2783100 | 8549 (0.31) 5146 (0.18) 3403 (0.12)
prevalence of hemoglobinopathies is lower | Madrid 6 251 876 112 860 (1.81) 78 817 (1.26) 34043 (0.54)
when compared to other Mediterranean [y o 1424083 | 67863(4.77) | 60818 (4.27) 7045 (0.49)
countries (50) or concerning the European

median (0.5 cases for thalassemia and 15 Navarra 619 114 12 984 (2.10) 10 069 (1.63) 2915 (0.47)
for SCD per 100,000 inhabitants) (51). [ Basque Country 2155546 | 20089(093) | 13344 (062) 6745 (0.31)
Moreover, the prevalence of SCD is hetero- o

geneous and strongly influenced by the | 2R 317020 9532 (3.01) 8096 (2.55) 1436 (0.45)
migratory flows. Ceuta* 77 320 2620 (3.39) 2610 (3.38) 10 (0.01)
After 2008, the most updated information on - s 71339 5225 (7.32) 5215 (7.31) 10(001)
the current situation of Hemoglobinopathies

in Spain has been recently published by the  # Regions in the north of the African continent.
Spanish Society of Pedia-

tric Hematology and Thalasemia | Sickle Cell Disease (SCD) Other Hemoglobinopathies Total
Oncology  (SEHOP)  F\ mber of patients (%) 75 (78) 826 (86.1) 58 959 (100)
from a multicentric _
study with the participa- Major 62 (6.5) $5: 653 (68.1) HbH: 12 (1.2)
tion of 51 hospitals al Minor 13 (1.3) SC: 100 (10.4) HbCC: 8 (0.8)
over Spain in which 75 5% 34 (35) Other: 38 (4.0)
thalassemias (62 Major S%: 33 (3.4)
Thalassemia) 826 Sickle 5
: 4

Cell Disease (SCD) and §:33 34
58 other hemoglobino- Unknown: 6 (0.6)
pathies were registered | Male/Female ratio 0.94 1.11 0.79 1.04
(Table 5) (52). Alive (%) 43 (69.3) 521 (63.1) 40 604 (63.9)

D % 2(3.2 18 (2.2 2 22 (2.
Table 5. Characteristics ead (%) ©2) 822 23)
of the registered 959 Failed follow-up (%) 17 (27.4) 286 (34.6) 17 320 (33.8)
patients with Age at diagnosis (years) 0.7 (0-3.8) 2.7 (0-52.0)
hemoglobinopathy in Spain "G ent age (vears) 109 (0.7-643) 102 (0.7-55.7)
(Medicina Clinica. 2020; .
155:95-103). Time of follow-up (years) | 11.0 (2.2-44.7) 8.4 (0-33.5)
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Characteristics of Thalassemia in Spain
The main reason for the diagnosis of beta-thalas-
semia is anemia and in some patients, acute cere-
brovascular accident (AVA) with few post-stroke
sequelae. In these patients, magnetic resonance
imaging (MRI) of the brain has demonstrated the
presence of lacunar infarcts that may explain the
neurological alterations, mainly neurocognitive
that appear after the AVA Treatment is based on
antibiotic prophylaxis with penicillin, administe-
red for a minimum of 5 years, and chelation the-
rapy with deferasirox (79%), deferoxamine
(58%) or deferiprone (17%) for an average dura-
tion of 9 years. A small percentage of patients are
splenectomised with or without concomitant
cholecystectomy. In almost 50% of children with
severe thalassemia major (TM) an HLA-identical
hematopoietic stem cell transplant (HSCT) can
be prescribed with overall survival of 96.7%, and
a mean follow-up of 13.7 years. The main com-
plications of HSCT are chronic graft-versus-reci-
pient disease (GVHD) and graft rejection. Very
few patients die due to septicemia or cardiorespi-
ratory failure.

Characteristics of Sickle-Cell Disease in
Spain

As mentioned before, the largest registered SCD
population in Spain is concentrated in Catalonia
and Madrid. The entire sample is diagnosed by
universal newborn screening, anemia symptorms,
and vaso-occlusive pain crisis, with a mean age at
diagnosis of 3 years. As in beta-thalassemia, cere-
brovascular accidents, with few sequelae can
occur in about 3% of patients, which show a
somewhat higher percentage of neurocognitive
complications and lacunar infarcts. Treatment
consists of antibiotic prophylaxis with penicillin
at around 2 years, with a mean duration of 5
years and, when necessary chelating treatment
with deferasirox in about 90% of cases and defe-
roxamine in the remaining 10% of cases.
Hydroxyurea treatment can be started in,
approximately, 40% of the patients and blood
transfusions in about 8% with a mean age of
onset at 7 years and a mean duration of 3 years
A small percentage of patients had to undergo
implantation of a central venous catheter (CVC),
usually Port-a-cath®, and splenectomy, accompa-
nied by cholecystectomy after 10 years of age.
In severe cases of TM, the HSCT is an option
with overall survival of 99% at 5 years of age,
98% at 15 years, and 96% after 20 years. As in
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beta-thalassemia, complications of HSCT that
may decrease the survival rate are generally unre-
lated to GVHD and in general associated with
prematurity, metabolic disorders, congenital
heart disease, and neuroblastoma. The average
age of death is around 7 years.

Newborn screening for
hemoglobinopathies and SCD in Spain
The first Newborn Screening Program (NSP) in
Spain was introduced in Granada in 1968 by the
initiative of professors Federico Mayor-Zaragoza,
Magdalena Ugarte, and Antonio Martinez Valver-
de. In 1978, the National Plan for mental retar-
dation was established within the Real Patronato
de Educacion y Atencion a Deficientes (Royal
Council of Education and Care for Individuals
with Disabilities), and several laboratories were
established within its framework. Between 1982
and 1983, the authorities of each autonomous
region in Spain took over the management of
government-run programs for the early detection
of congenital and metabolic disorders (53).
Between 2000 and 2015, there were significant
differences in the NSP programs of the different
Spanish autonomous communities, as many only
included 2 or 3 diseases while others included
more than 20. To establish the actual benefits of
the early diagnosis of diseases susceptible to
screening, the Spanish Federation of phenylketo-
nuria and other Metabolic Disorders, along with
a group of health professionals, agreed to review
the existing NSP programs in Spain to develop
the broadest possible consensus on aspects such
as the criteria applied to select diseases for inclu-
sion, the establishment of units for the diagnosis,
treatment, and follow-up of the detected disea-
ses, and the creation of a national register of
affected patients. They developed the consensus
document for Newborn Screening Programs
(NSP) for endocrine and metabolic disorders that
were approved in 2013 by the general assembly
of the “Consejo Interterritorial” that encouraged
the establishment of consensus-based protocols
within the framework of the National Health Ser-
vice (NHS) so that screening programs could be
uniformly implemented, based on rigorous qua-
lity criteria.

The first neonatal screening of hemoglobino-
pathies started in Catalonia by Baiget et al. (41)
in 1981. Also in Catalonia, Cabot et al. (54)
performed, in 1998, a targeted screening study
limited to newborns of sub-Saharan African
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mothers, initiated because of the high and
increasing delivery rate of black origin immi-
grants in this geographical area.

However, the first universal pilot screening of
hemoglobinopathies was performed by Dulin et
al. (36) in the Community of Madrid. A total
number of 29,253 specimens, obtained by heel
prick and preserved as a dried blood spot on a fil-
ter paper (a “Guthrie spot”), were screened by
high-performance  liquid  chromatography
(HPLC), and 98 hemoglobinopathies were identi-
fied with an overall incidence of 0.33%. Seventy-
one cases were AS with a prevalence of 0.24%,
four cases were SCA, and one case was a com-
pound heterozygote for HbS and beta-thalassemia
with a prevalence of 0.017%. In 2007, Cela et al.
(37) reported the results of the first 32 months of
running this program, with the study of a total of
190,238 newborns blood samples (Guthrie spots)
by HPLC and the identification of 1,060 hemo-
globin variants, corresponding to a prevalence of
0.56%. Thirty-one of these cases were SCD, cor-
responding to a prevalence of 0.016%. In all of
these cases, prevention measures consisting of
antibiotic administration, vaccination, and com-
prehensive clinical care were initiated. The results
from newborns identified as carriers of HbS,
HbC, HbD or HbE were also reported to the
family, and family studies were recommended for
carriers and SCD patients. In subsequent pre-
gnancies, prenatal diagnosis was performed in
three families after a parental investigation.

The Catalan Network for Hemoglobino-
pathies and Thalassemia (CATGLOBIN)

In 2007, The Red Cell Pathology Unit from the
Hospital Clinic of the University of Barcelona
(HCB) led by Prof. Joan-Lluis Vives Corrons con-
tacted with the Catalan Government “Generalitat
de Catalunya” to implement a newborn screening
program (NSP) for Sickle-Cell Disease (SCD) in
Catalonia. This proposal arose as a need created
by the large increase in the incidence of SCD in
this Country as the result of the high migration
impact during at least 30 years. The estimated
prevalence of SCD in the neonatal population of
Catalonia is 1 in 3,634 babies, and the sickle cell
carrier condition is of 1 in 148 babies (47, 48).
In 2009, the TV3 Marathon, in its edition dedi-
cated to “Rare Diseases” awarded the HCB in col-
laboration with the Hospital of Santa Creu and
Sant Pau (HSCSP), also in Barcelona, with a

Grant to create the Catalan Network for Diagno-
sis and Follow-up of severe hemoglobinopathies
(CATGLOBIN). This allowed to implement the
diagnostic procedures for hemoglobinopathies
and to improve the clinical care of patients with
chronic anemia and vaso-occlusive crises due to
SCD. 15 hospitals from all over Catalonia take
part in this network, and in 2012, within the fra-
mework of the Advisory Committee on Rare
Diseases of the Public Health Agency of the
Generalitat of Catalonia, presented the proposal
to be included within the second phase expan-
sion of the official Catalan NSP preceded by a
one-year pilot study carried out in collaboration
with CATGLOBIN. At the beginning of 2015, the
Public Health Agency of the Catalan government
approved the inclusion of the NSP of hemoglobi-
nopathies and SCD within the Catalan NSP
Organisation and the creation of a Diagnostic
Confirmation Unit for SCD in Catalonia.

Closing remarks

Throughout the last 5 years, thanks to the imple-
mentation of The Spanish Undiagnosed Rare
Diseases Program (Spain UDP) a great push has
been provided to the implementation of neonatal
screening for hemoglobinopathies and especially
for SCD. After the dissemination of neonatal
screening to most of the autonomous communi-
ties and the inclusion of patients of all ages in the
registry, a high number of cases have been regi-
stered to allow the follow-up of each one of them
and to increase their survival by more than
95.5% at 20 years of age in SCD, and 96.7% in
thalassemia major. The NSP has become the
most widely used diagnostic method, which has
made it possible to pave the way for future
cohort studies and to be able to compare data
with other European registries, as has been done
during the first stage of the ENERCA project.
This has greatly contributed to the awareness of
doctors and the general population against this
imported disease that affects a large number of
European countries. It is also important to men-
tion that with this new dimension adopted to
face the health problem, a great advance has
been made in the process of the transition of SCD
patients from childhood to adulthood through
communication between pediatric hematologists
and their adult counterparts. Moreover, this has
facilitated the possession of evolutionary data
from the beginning, which may have an impact

10



D. Canatan, J.L. Vives Corrons, G Piacentini, et al.

The Preventive Programs for Hemoglobinopathies in ltaly, Spain and Turkey: The Equality Plus Project (2™ part)

on the creation of new protocols and updating of
existing guidelines. and recommendations. The
consolidation of the registry led by SEHOP will
make it possible to propose the realization of
new multicenter studies since just by keeping the
registry up to date, the epidemiological studies
that are deemed necessary can be promoted by
the pertinent health authorities.

Migrants in Turkey

Turkey is located in the intersection point of
Asia, Europe and Africa and Turkey is a bridge
between economically and politically underdeve-
loped states and rich Western countries.
[rregular migrants consider Turkey as a transit
route. In addition, Turkey has rising power in its
region and this makes Turkey a destination
country instead of transit country for third coun-
try nationals. Besides, the turmoil which has con-
tinued for years in the Middle East, Caucasus and
the Balkans has led to a mass influx to Turkey
and Turkey has welcomed asylum seekers in a
difficult situation as a consequence of its histori-
cal ties and its sense of obligation. After 1980s,
Turkey has become not only immigrant sending
country but also immigrant receiving country.
Conlflict, violence and persecution worldwide
force due to the number of people displaced by
Turkey reached record levels, the highest num-
ber in the world continues to host refugees.
Turkey already serves to host 3.6 million registe-
red Syrian refugees and about 370,000 people
anxious from other nations (55).

The screening programs for hemoglobino-
pathies in Turkey

Hemoglobinopathies are a very important health
problem in Turkey. In 1958, the first clinical and
hematological studies were published by Aksoy et al.
In 1971, Cavdar and Arcasoy reported that the ove-
rall incidence of B-thalassemia was 2.1% (56, 57).
Altay and Akar published abnormal hemoglobins
in Turkey in different years . Forthy-two abnor-
mal hemoglobins were identified in the Turkish
population. The most frequently observed
abnormal hemoglobins were: Hb S, Hb D, Hb C,
HbE and Hb O Arab. HbS was the most common
abnormal hemoglobin in Turkey (58).

In various surveys, the prevalence of HbS in Eti-
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Turks living in the Cukurova Region, that is an
Arabic speaking closed population, was found to
be between 3-47%. The overall frequency in
Turkey is 0.3% and that in Thrace was 2.5% (59).
The Ministry of Health (MOH) established tha-
lassemia centers in Antalya, Antakya, Mersin and
Mugla, the southern provinces of Turkey, after
the law named “Fight Against Hereditary Blood
Disease (FAHBD)” was accepted in 1993.

The Turkish National Hemoglobinopathy Coun-
cil (TNHC) was installed to combine all centers,
foundations and associations into one organiza-
tion together with the MOH in 2000.

The written regulations of FAHBD were publi-
shed in 2002.

Thirty-three provinces situated in the Thrace,
Marmara, Aegean, Mediterranean and South
Eastern regions were selected for the Hemoglobi-
nopathy Prevention Program. (HPP) by MOH and
TNHC. The HPP was started in these provinces
on May 8 2003. The HPP had the following goals:
(a) to assess the present situation of thalassemias
and hemoglobinopathies in Turkey, (b) to establi-
sh first level centers for prevention programs, (c)
to educate the healthcare personnel about thalas-
semia, (d) to inform the community by using
press and media, and (e) to provide premarital
screening tests and genetic counseling to couples.
According to the written regulations, first level
centers were responsible for diagnosis, public
education, screening and genetic counseling.
Second level centers were responsible for the dia-
gnosis,therapy and follow-up of patients. Third
level centers were for prenatal diagnosis, genetic
analysis or stem cell transplantation (60).

A premarital hemoglobinopathy test is manda-
tory and free of charge in this program.
According to the Ministry of Health reports, 46
first level hemoglobinopathy diagnostic centers
were established for premarital tests. While the
percentage of premarital screening tests was
30.0% of all couples in 2003, it reached 86.0% in
2013. The number of newborn with thalassemia
and hemoglobinopathies were 272 in 2002 and
dropped to 25 in 2013. There has been a 90.0%
reduction in affected newborns as the results of
educational and prevention in the last 10 years.
This program has been run as successfully run in
41 provinces by the MOH till to 2013 (61-63).
As of November 1, 2018, the Hemoglobinopathy
Control Program has been implemented in 81
provinces covering whole country, under the
name of “Pre-Marriage Hemoglobinopathy Scree-
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ning Program”. Counseling service is provided to
spouse candidates who apply to family physi-
cians to get a pre-marital report, and then blood
samples are taken from the male spouse candida-
te for screening and screening tests are perfor-
med by sending blood samples to the Public
Health Laboratory in the province or province.
If the male partner is found to be a carrier or
suspect in terms of hemoglobinopathy, a scree-
ning test is also performed for the female partner.
Couples who are both carriers are directed to the
centers to receive genetic counseling and when
they think of having children, they are directed
to have a healthy baby (64).

Migrant Health Centers

In order to provide preventive health services
and basic health services to Syrians in our coun-
try more effectively and efficiently, to overcome
the problems arising from the language and cul-
tural barrier, and to increase access to health ser-
vices, the immigrant health centers (GSM) are
established.

Reinforced GSM is being established in tempo-
rary accommodation centers with a relatively high
population and are far from a full-fledged public
hospital and in settlements where the number of
Syrians is over 20 thousand. The number of
strengthened migrant health centers is 34.
Currently, 780 migrant health units have been
established in 180 migrant health centers in 29

provinces and continue their activities.

“Syrians Temporary Protected Health Status and
Development of the Republic of Turkey presented by
Related Services Project (Feelings)” framework;
Efforts are being made to support the currently
operating GSM’s, to create new GSM where nee-
ded, and to employ Syrian health workers to pro-
vide services in these centers.

The number of Syrian physicians employed in
GSM is 694, the number of Syrian auxiliary
health personnel is 954, the number of patient
referral personnel is 1,121, the number of sup-
port services personnel is 399, the number of
social workers is 11 and the number of psycho-
logists is 12 (65). All health services to immigra-
tions in Turkey between 2011 and 2019 are
summarized in Table 6.

In places where there are no migrant health cen-
ters, Foreign Nationals Polyclinics (YUP) have
been established to provide health services to
foreigners.First of all, it has been planned to
open at least one YUP in each province, and cur-
rently 98 polyclinics are in service in 80 provin-
ces. YUPs are planned to be opened within the
scope of Community Health Centers in every
province, in the districts where these people are
most concentrated (66).

Increasing the service capacity for migration
health by training GSM personnel working in
these centers on migration and migrant health is
among the goals (Table 7).

Table 6. Health

Data of health service for immigrations  2011-2018 years | 2019 years | 2011-2019 ) ,
in overall Turkey years Service Provided to
Refugees (HSGM,

Number of out patients 48.795.278 17.509.194 66.301.472 | 903 9).

Number of patients in the clinic 1.863.522 451.566 2.315.098

Number of patients with surgery 1.581.661 401.861 1.983.522

Number of birth 415.582 110.612 526.194

Number of casualties taken from the border 50.806 5.634 56.440

Number Total 2018 Total2019  Total  [RERCUELLE

_— = for immigration in

Application 65.416 93.079 158.855 Turkey (From:

Examination 49.525 72.934 122.459 WWW.Z0C.gov.Lt.

Vaccine 44.464 53.225 o789 | Directorate General
, of Migration

Following up baby 5.759 7.263 13.022 Management of

Following up children 1.904 3.410 5.314 Ministry of Interior of

Following up pregnant 1.480 1.995 3475 Republic of Turkey).
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Conclusions

Through mobility and migration flows, haemo-
globinopathies have spread from the Mediterra-
nean, Africa and Asia to the whole Europe, the
Americas and Australia, and there is scientific
evidence that they have become a global public
health problem. Prevention and management of
haemoglobin disorders is well established and
managed in countries where these conditions
were traditionally endemic or in countries that
have a longstanding tradition of receiving
migrants.
The International Organization for Migration
(IOM) estimates that in 2020, 1,046,600
migrants arrived in Europe by land and sea.
These increased numbers have significant reper-
cussions for European governments and the
European Union (EU), which were somewhat
unprepared to address such issues. Preventive
strategies of the public health authorities that
today are lacking, should be include three diffe-
rent types of actions:
a) information for foreign populations and care-
givers;
b) healthy carriers detection among immigrants
(screening programs); and
¢) counseling and prenatal diagnosis for healthy
carriers and at-risk immigrant couples (15).

Many questions remain unanswered due to the
lack of standardized national data collection
systems across Europe. Coordinated efforts
should be made to develop diagnostic pathways
for hemoglobinopathies, in order to plan inter-
ventions, including prenatal diagnosis and cure.
The absence of national registries makes essential
to identify ways and tools to better describe the
extent of the problem in terms of numbers and
distribution across each country (67, 68).
Furthermore, understanding the degree of
patient-perceived health impairment is essential
to determine the burden of illness. Language bar-
riers and poor multicultural competencies of
healthcare staff and support teams were also con-
sidered critical factors leading to under or
misdiagnosis, poor disease management and
patient adherence with treatment, lower patient
safety and patient awareness.

Mediterranean Blood Diseases Foundation
(AKHAV), the European Network for Rare and
Congenital Anaemias (ENERCA) and the Inter-
national Network of Clinicians for Endocrino-
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pathies in Thalassemia and Adolescence Medici-
ne (ICET-A) through the Equality Plus project of
the EU have planned a common response to the
rising number of SCD patients in Italy, Spain and
Turkey with the objectives to create a national
working group focused on subjects with hemo-
globinopathies and to develop tailored guidelines
and algorithms for the management of SCD that
could be accessed and practiced by those invol-
ved in the care of these patients in order to
improve their specific knowledge and their abi-
lity of communication with different cultures and
to deal with the medical needs of patients with
hemoglobinopathies, considering the insufficient
level of knowledge of medical teams who are
now having to take care of these patients.
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Appendix

Definitions of migrants, asylum seekers and refugees

Migrants include those who move, either temporarily or permanently from one place, area or country of residence to another
for reasons such as work or seeking a better life (i.e. economic migrants), for family reasons or to study. People also migrate
to flee conflict or persecution, which is where the definition converges with the terms (Source: United Nations High Commission
for Refugees. Global trends: forced displacement in 2016. Geneva, 2017).

Asylum seekers are individuals who have sought international protection and whose claims for refugee status have not yet been
determined, irrespective of when they may have been lodged. An asylum seeker has applied for asylum on the grounds of per-
secution in their home country relating to their race, religion, nationality, political belief or membership of a particular social
group. This population remains classified as asylum seeker for as long as the application is pending (Source: United Nations
High Commission for Refugees. Global trends: forced displacement in 2016. Geneva, 2017).

Refugees have been forced to leave their country in order to escape war, persecution or natural disaster. The 1951 Convention
relating to the Status of Refugees describes a refugee as “a person who owing to a well-founded fear of being persecuted for
reasons of race, religion, nationality, membership of a particular social group, or political opinion, is outside the country of this
nationality and is unable to or, owing to such fear, is unwilling to avail himself of the protection of that country”. A refugee is an
asylum seeker whose application has been successful (Source: United Nations High Commission for Refugees. Global trends:
forced displacement in 2016. Geneva, 2017).
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