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CASE REPORT

A rare case of alphal-antitrypsin deficiency: Revelation by
pulmonary tuberculosis

Un cas rare de déficit en alphal-antitrypsine: Révélation par tuber-
culose pulmonaire

A. Benali, H. El Ouazzani

Service de Pneumologie de I’Hopital Militaire d’Instruction Mohamed V
BP 10045 Rabat. Maroc

ABSTRACT

Alphal-antitrypsin, the main inhibitor of neutrophil elastase is supposed to limit the aggression of tissues by proteases at
the site of inflammation or infection and participate in maintaining tissue integrity; any quantitative or qualitative modifi-
cation of this glycoprotein causes an imbalance in the protease / antiprotease balance, responsible for increased destruc-
tion of the connective matrix of the lung. The radioclinical pictures of alphal-antitrypsin deficiency are variable depending
on the phenotype. The progression of the disease is favored by several factors, mainly smoking and recurrent respiratory
infections representing the main risk factors for the development of pulmonary emphysema. We report a rare case of diag-
nosis of alphal-antitrypsin deficiency in a young 39 years old with pulmonary tuberculosis.
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RESUME

L'alphal-antitrypsine, principal inhibiteur de I'élastase des neutrophiles est censée limiter I'agression des tissus par les pro-
téases au site d'inflammation ou d'infection et participer au maintien de I'intégrité tissulaire ; toute modification quantita-
tive ou qualitative de cette glycoprotéine provoque un déséquilibre de la balance protéase/antiprotéase, responsable d'une
destruction accrue de la matrice conjonctive du poumon. Les images radiocliniques du déficit en alphal-antitrypsine sont
variables selon le phénotype. La progression de la maladie est favorisée par plusieurs facteurs, principalement le taba-
gisme et les infections respiratoires récurrentes représentant les principaux facteurs de risque de développement de I'em-
physéme pulmonaire. Nous rapportons un cas rare de diagnostic de déficit en alphal-antitrypsine chez un jeune de 39 ans
atteint de tuberculose pulmonaire.
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INTRODUCTION

al-Antitrypsin deficiency is an autosomal recessive
disorder caused by mutation in the SERPINA1 gene,
this mutation causes a modification in the conforma-
tion of the protein, thus responsible for the decrease in
the serum level of al-Antitrypsin and / or the loss of
its function, the consequence of which is mainly repre-
sented by the early appearance of emphysema and
more rarely by cirrhosis [1].

We report a clinical case of pulmonary emphysema
related to a deficiency in al-antitrypsin revealed by
pulmonary tuberculosis in a young 39 years old.

OBSERVATION

Mr R.T, 39 years old, smokes for 16 pack-years, not
followed for a chronic pathology, from a smoking fa-
ther being treated for chronic obstructive pulmonary
disease (COPD), admitted to the pulmonology depart-
ment for moderately abundant hemoptysis evolving
for 15 days in the context of deterioration of general
condition, night sweats and fever. In addition, he re-
ports dyspnea that has gradually worsened over the
past 2 years, associated with nocturnal episodes of
wheezing and also occurring after physical exertion.
The biological assessment shows an increase in the
reactive C protein to 66 mg / 1, the hepatic assessment
is normal. Tests for Mycobacterium tuberculosis in spu-
tum are positive on direct examination. The chest CT
scan with injection of iodinated contrast product re-
veals two categories of lesions: the first is related to the
pulmonary infection, it is a cavern of the ventral seg-
ment of the upper right lobe associated with alveolar
condensation of the right lower lobe and the second
represents emphysema bubbles involving both lungs
and predominantly in the upper lobes (Figures 1, 2).
The discovery of pulmonary emphysema bubbles in a
39-year-old smoker presenting chronic respiratory
functional signs and having a history of COPD in the
family, led to the suspicion of an al-antitrypsin defi-
ciency confirmed by his serum dosage showing a low
rateof 0.5 g/ 1.

FIGURE 1. Chest CT scan showing emphysema bubbles
(pink arrow) and a right apical cavern (green arrow).
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FIGURE 2. Chest CT scan showing pulmonary lesions
related to tuberculosis. Cavern of the upper right lobe
(green arrow) and alveolar condensation of the lower right
lobe (black arrow).

The therapeutic management started is divided into
3 parts: antibacillaries according to the 2 RHZE / 4
RH protocol, smoking cessation and short-acting
bronchodilators in the event of signs and long-acting
as background treatment and the last part is the
transfer of the patient to the university hospital to
carry out a family survey, phenotyping and to sug-
gest possible specific treatments for this rare genetic
disorder.

DISCUSSION

Alpha-1 antitrypsin deficiency should be suspected
in the first place if chronic respiratory signs associat-
ed with emphysema lesions occur at an early age,
regardless of their form or distribution. In our obser-
vation we studied a rare case of alpha-1 antitrypsin
deficiency revealed by pulmonary tuberculosis, in a
young patient with respiratory signs dominated by
dyspnea, and pulmonary lesions predominant in the
upper lobes, the confirmation of the diagnosis is en-
sured by serum protein dosage. Indeed, al-
antitrypsin is a protease inhibitor synthesized by the
liver, protects lung alveolar tissues from destruction
by neutrophil elastase. Prospective studies in Swe-
den have shown that only 10% of patients develop
clinically significant liver disease by their fourth de-
cade, indicating that other genetic traits or environ-
mental factors likely influence the development of
liver disease. Emphysema is not typically observed
in children but an increased risk for developing as-
thma is reported. Cigarette smoking promotes deve-
lopment of lung disease [2, 3].

al-Antitrypsin is highly specialized in the capture
and inactivation of serine proteases. Its spectrum of
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activity is extended to cathepsin G, proteinase 3 and
neutrophil elastase for which it has the strongest affi-
nity. Its main function is to neutralize, in the event of
bacterial infection or inflammation, elastase released
in excess by PNNs and to protect the extracellular
matrix from proteolytic degradation [4]. al-
Antitrypsin deficiency is the only known genetic
cause of emphysema and is found in 1- 2% of all indi-
viduals with chronic obstructive pulmonary disease
(COPD); COPD will be the third commonest cause of
death worldwide by 2020. The only treatment directly
targeting the underlying pathobiology of the lung
disease is al-Antitrypsin augmentation therapy [2].
The main mutation observed in northern Europe is
the Z form, it is the most common and represents 95%
of clinically recognized deficits [5]. In a French study
exploring the characteristics of emphysematous pa-
tients with al-Antitrypsin deficiency of the PiZ phe-
notype, the age of onset of the disease was found to
be between the 3rd and 4th decade, dyspnea repre-
sents the most frequent symptom found in 95% of
patients, functional respiratory exploration reveals
that two thirds of patients have severe to very severe
bronchial obstruction, the frequency of exacerbations
is all the more important as the respiratory function is
impaired and whose causes are mainly infections [6],
in our case it is pulmonary tuberculosis allowing the
revelation of this genetic disorder which is not des-
cribed in the literature. The lack of al-Antitrypsin
predisposes the Z homozygote to early onset panlo-
bular basal emphysema [7]. People with the PiMZ
phenotype are at increased risk for COPD, as a result
of interactions between genetic factors, smoking and
the environment. In the event of smoking, discreet
spirometric abnormalities appear at a late age but
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they can be accelerated by recurrent environmental
attacks, moreover, there does not seem to be any he-
patic complication in heterozygote subjects [8,9]. The
SZ phenotype does not pose a risk of emphysema in
non-smokers but smoking exposes this risk signifi-
cantly, in terms of imaging, the lesions seem less se-
vere than for the homozygous PiZ phenotype with a
distribution apical more frequent [10]. The therapeu-
tic management consists essentially of a non-specific
medical treatment almost similar to that of COPD
and which mainly comprises inhaled therapies,
smoking cessation and the management of exacerba-
tions, in addition to a substitution treatment indicat-
ed in the severe forms and which targets to restore
serum alpha-1 antitrypsin concentrations in order to
prevent or slow the degradation of lung tissue; cur-
rently treatment is based exclusively on weekly or
monthly intravenous administration of Alpha-1 an-
titrypsin (increases) whose effectiveness has been
demonstrated [11,12].

CONCLUSION

Alpha-1 antitrypsin deficiency is a rare genetic disor-
der, the clinical, functional and radiological presen-
tation varies depending on the severity of the defi-
ciency and therefore according to the phenotype,
which also conditions the treatment. Disclosure dur-
ing the diagnosis of pulmonary tuberculosis is a very
rare situation.
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