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PROCEEDINGS - PART III: CLINICAL PROBLEMS
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Epidemiology and pathophysiology
of AAT deficien
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Alpha 1 antitrypsin (AAT) deficiency is an in-
herited disorder characterised by low AAT blood
concentrations and predisposes to the early devel-
opment of pulmonary emphysema, particularly in
smokers [1]. The condition was first described in
1963 by LaureLL and ERIKSSON [2]. AAT defi-
ciency is the second most common inherited dis-
ease (after cystic fibrosis), with an incidence esti-
mated at between 1:1600 and 1:3500. For the dif-
ference between expected and diagnosed cases, it
is estimated that at present not more than 20% of

deéficiency subjects remain hidden, leading to the
suggestive label of “iceberg disease” for AAT de-
ficiency.

The disease is caused by an inborn error in the
liver’s production of AAT. The AAT gene (cr.14 -
14g32.1) is polymorphic and the phenotype (Pi) is
determined by two co-dominant alleles inherited
from each parent. The alleles are characterised ac-
cording to AAT production rate and to their posi-
tion of migration on iso-electric focusing. Normal
serum levels of AAT range from 150 to 350 mg/dL.
and are associated with M allele which exhibits a
medium position on iso-electric focusing [3].

The increased risk of developing pulmonary
emphysema‘is associated with alleles coding for
AAT blood levels <80 mg/dl, the most common
being referred to as Z. Other abnormal deficient
variants with increased risk are those involving the
Null alleles, which are associated with no AAT
production, and the S allele, which confers a sig-

- nificant risk only in combination with Z or Null al-
leles [4]. AAT is the predominant anti-protease in
the lung that protects alveoli from the effects of
serine proteases by inhibiting the neutrophil elas-
tase. In AAT deficiency, emphysema likely results
from an imbalance in the lungs between the elas-

- tase burden and the decreased antiprotease activity
due to low AAT levels. The induction of emphyse-
ma caused by smoking can be explained by the
marked increase of neutrophils and macrophages

in lung tissue. Thus, in the lungs of subjects with

p@aﬁents are identified; thus a large number of AAT -
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AAT deficiency the elastase activity is increased
while the anti-elastase activity is decreased, gener-
ating an elastase-anti-elastase imbalance [5]. The
degree of lung pathology and the rate of decline in
the pulmonary function varies markedly in sub-
jects with AAT deficiency, indicating that other
agents play a role in the pathophysiology and clin-
ical presentation of this disease. Smoking habit
typically promotes the development of lung em-
physema in subjects affected by AAT severe defi-
ciency, but this explains the genesis of lung disease
only in some patients [4].

Nitric oxide and AAT deficiency disease
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We hypothesised that other factors may influ-
ence the pathophysiological process in the pres-
ence of AAT deficiency, affecting the individual
susceptibility to lung destruction.

Recently, it has been suggested that nitric ox-
ide can play a role in the pathogenesis of different
diseases involving chronic damage to the connec-
tive tissue [6]. Nitric oxide may regulate vascular
and airway tone in the lung influencing various as-
pects of airway homeostasis [7]. In view of the im-
portance of these functions, we reasoned that ab-
normelities in nitric oxide may contribute to the
pathogenesis of chronic pulmonary diseases.

Polymorphic variants of nitric oxide synthase
(NOS) are involved in the pathogenesis of differ-
ent-diseases, such as hypertension and coronary
artery disease [6]. In a recent paper, Novo-
RADOVSKY and co-workers [8] found an association
between 2 polymorphic sites of NOS3 gene (con-
stitutive NOS) and severity of lung disease in AAT
deficiency subjects (with severe deficit) suggest-
ing that genetic variants of NOS3 may modulate
the clinical presentation of AAT deficiency.

On the basis of these considerations we inves-
tigated the relationship between lung function and
exhaled nitric oxide (eNO) in subjects with AAT
deficiency. In our Regional Reference Center in
Brescia between 1995 and 2000 we found 114 sub-
jects with AAT deficiency [9, 10] enrolled in the
Italian National Register: 24 subjects with severe
deficiency (with pathological alleles Z, S, and rare
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deficiency alleles) and 90 subjects with intermedi-
ate deficiency (Pi MS-MZ). 3

Among these, we studied a population of 40
subjects with AAT deficiency (21 male and 19 fe-
male, mean age 43+14 years). They were divided
into 3 groups according to the phenotype of the
protease inhibitor (Pi): group 1 (PIMZ-MS: 25),
group 2 (PiSZ: 6), group 3 (PiZZ: 9), and a control
group of 19 subjects (PIMM). Lung function tests
[static, dynamic volumes and lung diffusion ca-
pacity (DLCO)], methacholine challenge and eNO
analysis (by the single breath chemiluminescence
technique) were performed. :

The main results showed that Fractional Ex-

Our study confirms that PiZZ subjects are at
higher risk of developing chronic lung obstructive
disease. Interestingly the lower level of FEy that
we found in PiZZ indiyiduals, may substantiate,
from a clinjcal point of view, what Novo-
RADOVSKY et al. [8] have observed at a genetic lev-
el. The reduced nitric oxide production by the air-
ways of PiZZ individuals may be an associated
nsk factor involved in the susceptibility of AAT
deficiency subjects to lung destruction. Therefore,
nitric oxide might act as an independent factor in
the pathogenesis of the disease and eNO may re-
sult as an early marker of lung damage.

haled nitric oxide concentration o) Was statis-
tically significantly (p<0.05) lower in PiZZ group
than in the other groups and in normal controls
(see table 1), whereas eNO and bronchial hyperre-
sponsiveness in AAT deficiency appear not to be
related each other, thus confirming our previous

function, in terms of level of FEV1 and DLCO,
was associated with ZZ phenotype patients.
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preliminary report [11]. As expected, a worse lung’
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