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Alpha-1 antitrypsin deficiency: 
from Italy to the world

B. Balbi1, M. Luisetti2, L. Corda3, N. Gatta4

In this issue of Monaldi Archives for Chest
Disease - Pulmonary series, we publish an original
article from the group of Frederick de Serres [1].
As for the previous papers from this group [2-4],
this manuscript covers the topic of the worldwide
distribution of the alpha-1 antitrypsin (AAT) cod-
ing genes, including those carrying deficiency sta-
tus for this important proteinase inhibitor.

As with the various articles on the same topic
from the de Serres group which have previously
been published in many respected journals, includ-
ing Monaldi, this particular article can be criticised
for the methodology, as it aims at giving an over-
all picture of the allelic frequencies even in com-
munities or countries where the available data is
really scant or may poorly represent the general
population. Although this is obviously understand-
able, as AAT deficiency was and still is not a pri-
ority in the vast majority of the countries exam-
ined, the limitation of such an approach has to be
taken into account when interpreting the reported
data.

Thus, it is accepted that despite the great
amount of data examined by the authors a degree
of uncertainty still exists on the real allelic fre-
quencies in many areas of the world.

This article together with all the others pub-
lished by the same authors does have two great
merits. First, they gathered in essence all of the
data published worldwide on allelic frequencies
of AAT genes, regardless of how difficult it was
on many occasions to obtain rather old publica-
tions, published in local languages and when
they were secured in dusty libraries or archives
in various cities around the world. With refer-
ence to the Italian situation, for instance when
some of us had to collect all the manuscripts
about the Italian allelic frequencies, it took a
great effort to collect the original publications
from the seventies, some of them were published
in obscure journals and of course not available

on the net which meant they were only obtain-
able by making time-consuming journeys to Uni-
versity Libraries around the country.

The second great merit of the de Serres group
is that it attracts the attention of the readers of im-
portant Journals such as CHEST, ERJ and others,
to this condition, in its attempt to demonstrate that
this is one of the most frequent genetic abnormali-
ties that can be found in the general population.
This point is crucial for any other development in
this field. As AAT deficiency is so frequent, al-
though of course varying from country to country,
it goes without saying that research on AAT is
needed, and thus that those pursuing the research
should be supported as their work is of importance
to the scientific community.

This is, or it maybe, the starting point for a
“Renaissance” of the interest in AAT in the scien-
tific community. After the “golden age” of the
eighties during which the scientific bases for the
understanding of the lung disease were settled and
through this the concept of the exogenous re-
placement therapy was put forward, we must ad-
mit that over recent years the progress in AAT
field has not been so rewarding. However, as is
the situation with friends during a mid-life crisis,
this rather difficult (and poorly funded) time
frame has resulted in a consolidation of true
friends of AAT deficiency, i.e. only those really
motivated and devoted to this fascinating topic
could bear this not exciting moment and keep up
with the work.

In this global scenario, one might question the
current situation in Italy. As can be seen from the
de Serres data and also through consideration of
other important authors who dealt with allelic fre-
quencies [5], Italy is somehow at the centre of the
crossroad for the frequencies of S and Z genes, as
they have respectively a West � East and a North
� South gradient across Europe. In addition, re-
cent data [6] has shown that Italy probably holds
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the world record for the presence of rare allelic
variants, as it was shown that these could represent
a substantial part (11%) of the AAT variants ob-
served in our National Registry.

AAT deficiency was considered to have a low
incidence in Southern Europe until few years ago.
In Italy, the identification of an AAT deficient pa-
tients warranted publication also in the mid
nineties [7]. However, this belief was not support-
ed by early genetic epidemiological studies, which
were mostly conducted on cord blood samples or
on the general population in different areas of the
country [8-12]. Those studies estimated that in
Italy the frequency of the Z gene, for instance, was
not significantly different from the one observed in
other European countries, at least in the northern
part of the country. To address this discrepancy,
starting from 1993 a National Programme for de-
tection of AAT deficiency was launched in our
country. The results of this Programme were re-
warding and a National Registry for AAT defi-
ciency was established in 1997. When updated in
December 2006, a total of 2.127 samples had been
submitted for diagnosis of AAT deficiency at the
Centre for Diagnosis of Inherited AAT deficiency
in Pavia, and 276 subjects with severe AAT defi-
ciency were identified and enrolled in the Italian
Registry [13, 14]. The rate of diagnosis is quite
high (12%), and testifies that the so called “target-
ed detection” is a winning strategy to identify AAT
deficient individuals. Moreover, with 212 out of
276 subjects enrolled perspectively in the Al-
phaOne International Registry (AIR, www.aatreg-
istry.org), Italy is a major contributor of such
multinational, four-continent based registry for in-
dividuals affecetd by this genetic condition [15].

In addition from the analysis of the Registry and
from the work carried out in the last 15 years, it is ev-
ident that AAT deficiency is distributed variably in
our country. Thus it is not surprising that in some ar-
eas the combination of a higher presence of AAT de-
ficient individuals and patients and the presence of
dedicated clinical and basic scientists in the field has
resulted in the creation of important reference centres
for this condition. One such example, and maybe at
least from a quantitative point of view the most im-
portant one, is the University Hospital of Brescia, a
city located in Northern Italy where there are cur-
rently 484 subjects with alpha1-antitrypsin deficien-
cy undergoing follow- up. 90 of the subjects are af-
fected by severe deficiency (i.e. homozygous or dou-
ble heterozygous) and 394 with intermediate defi-
ciency (i.e. heterozygous). Many subjects among this
cohort have resulted as carriers of rare variants (19
with severe deficiency and 49 with intermediate defi-
ciency). Some of these rare variants have never pre-
viously been described and a complete characterisa-
tion has been undertaken from the clinical, genetic
and biochemical point of view. In the Brescia Centre
a comprehensive approach to individuals with AAT
deficiency (genetic, clinical, functional, imaging and
therapeutic) is available and routinely performed.

Another important point is that replacement
therapy has been available in Italy for the last 11
years. This has together with the fact that there is a

great number of patients in the same area around the
city of Brescia has been the soil that generated and
has subsequently sustained the growth of the Italian
Association of Patients with Alpha-1 Antitrypsin
Deficiency (Associazione Nazionale ALFA1-AT -
Onlus, www.alfa1at.com). Founded in 2001 by a
group of patients, the Association is recognised as
a Charity and currently has 486 members. Over the
last few years the role and relevance of the Asso-
ciation has steadily grown in the Italian scenario
and is also favoured by the Italian Law on Rare
Disorders that is encouraging such initiatives. The
Association has been very active in promoting
awareness of the condition, with participation in
National and International Respiratory Meetings
and with a thorough contact activity devoted to all
the relevant players in our Health System, and has
made strong connections with other Patients’ As-
sociations for different rare disorders in Italy. In
addition, the Association is among the founders of
Alfa-Europe, a federation of European Patients
Association. Nuccia Gatta, currently President of
the Italian Association, is Vice-President of Alfa-
Europe, whose last Congress was organised in
Rome (September 2007). This Congress gathered
representatives of the Patients’ Association not on-
ly from Europe but from across the globe, includ-
ing our friends from North-America, South Amer-
ica, Australia, New Zealand. Moreover, the Italian
association is working inside the Italian Health
System to raise visibility of the condition and to
help provide equivalent and appropriate levels of
assistance to all patients throughout the Country.
From a Scientific point of view, the Association
comprises a Scientific Committee (of which cur-
rently Dr. B. Balbi is in charge) composed of dis-
tinguished Italian and International researchers,
and through the Committee it also promotes scien-
tific studies on the condition. The most important
is the population screening for AAT genes per-
formed in an Alp Valley (Val Trompia) near Bres-
cia in Northern Italy. This area was chosen because
of the preliminary data showing a high incidence
of the condition in individuals whose family was
originally from that rather isolated area. The data
collected in collaboration of the Diagnostic Genet-
ic Centre of the Brescia University (Prof. Facchet-
ti and Dr. Medicina) in more than 2,000 residents
confirms this hypothesis, with a higher than ex-
pected prevalence of AAT deficiency carrier
genes, not only Z and S, but also, as always in
Italy, rare variants, some of which had never pre-
viously been described [16].

In conclusion, Italy is today a laboratory for a
new perspective in AAT deficiency. The different
components for a successful enterprise are all pre-
sent: from a selected group of dedicated re-
searchers, to facilities for genetic diagnosis, from
reference clinical centres, mostly in northern Italy
where the condition seems more prevalent in the
general population, to a patient association leading
the role of advocacy for this condition. Further-
more, recently there was a change in the industry
distributing replacement therapy, from Talecris to
an Italian Company, Kedrion.



178

B. BALBI ET AL.

Thus, we hope in the near future to have a
number of important advancements in this field in
our Country, and we would encourange the Italian
Alpa-1 community to keep up with good work.

Buon lavoro a tutti!
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