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Abstrakt

Introduction. Alpha-1-antitrypsin deficiency (AATD) is a genetic disorder that manifests as
pulmonary emphysema, liver cirrhosis and, rarely, as the skin disease panniculitis, and is
characterized by low serum levels of AAT, the main protease inhibitor (PI) in human serum. The
prevalence in Western Europe and in the USA is estimated at approximately 1 in 2,500 and 1 : 5,000
newborns, and is highly dependent on the Scandinavian descent within the population.

Chronic obstructive pulmonary disease (COPD) is one of the most essential causes of morbidity
and mortality. In 2008, COPD was the fourth leading cause of death in the world, but the number of
patients is still increasing and the World Health Organization (WHO) predicts that COPD will get the
third most common cause of mortality in 2030.

The Aim. To acquaint the students and specialists of practical healthcare with a genetic disease,
deficiency of alpha-1-antitrypsin

Methods. The study of publications on this subject included in the evidentiary basis the Cochrane
Library EMBASE and MEDLINE, databases during the last 30 years.

Results. The most common deficiency alleles in North Europe are Pl Z and PI S, and the majority
of individuals with severe AATD are Pl type ZZ. Type ZZ and SZ AATD are risk factors for the
development of respiratory symptoms (dyspnoea, coughing), early onset emphysema, and airflow
obstruction early in adult life. Environmental factors such as cigarette smoking, and dust exposure are
additional risk factors and have been associated to an accelerated progression of this condition.
AATD is caused by mutations in the SERPINA 1 gene encoding AAT, and is inherited as an
autosomal recessive trait. The diagnosis can be established by detection of low serum levels of AAT
and isoelectric focusing, PCR. For treatment of lung disease, intravenous alpha-1-antitrypsin
augmentation therapy, annual flu vaccination and a pneumococcal vaccine every 5 years are
recommended. Relief of breathlessness may be obtained with long-acting bronchodilators and inhaled
corticosteroids. The end-stage lung disease can be treated by organ transplantation.

Conclusions. Preventive measures, such as smoking cessation, avoiding contact with pollutants,
vaccine prevention of infections are measures that reduce the rate of progression of the disease. It is
advisable to pre-clinical diagnostic of alpha1-antitrypsin deficiency that could determine the choice of
occupation, place of residence, the lifestyle of an individual.

Keywords: alpha-1 antitrypsin, alpha-1 antitrypsin deficiency, chronic obstructive pulmonary
disease, genetics, diagnostics.
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Beepenue. [edmunt anbda-1 - aHtutpuncuHa (LAAT) sBnsieTcs reHetTudeckum 3aboneBaHueM,
NposIBNSETCH AMU3EMON, LMPPO3OM NMEYEHN U B PEOKUX Cryyasx Kak NaHHWUKYIUT U XapakTepuayeTcs
HU3KMM ypoBHeM AAT B CbIBOPOTKE, KOTOPbIA SBNSETCS OCHOBHbIM MHIMOUTOPOM npoTeasbl B
cbiBopoTke yenoseka (Pl). PacnpocTtpaHenHocts B 3anagHoi Espone u B CLUA oueHuBaetcs
npumepHo B 1: 2500 u 1: 5000 HOBOPOXAEHHbIX, @ B 3HAYUTENbHOW CTEMEHM 3aBUCUT OT
CKaHOMHABCKOro MPOUCXOXAEHUS HaCeneHus.

XpoHuueckast obctpyktuBHas bonesHb nerkux (XOBJ1) aBnsetcs ogHuM K3 Hauboree BaXHbIX
npuunH 3abonesaemoct u cmeptHoctn. B 2008 rogy XOBJ1 Gbina no 3Ha4MMOCTM YETBEPTON
MPUYMHON CMEPTU B MUPE, HO KONMNYECTBO BOMbHbIX NPOLOIKaeT pact n BeemupHas opraHusaums
aapasooxpaHeHus (BO3) nporHosupyeT, yto XOBJ1 OygeT Ha TpetbeM MecTe no Haubonee
pacnpocTpaHeHHoW npuynHon cmeptHocTy B 2030 rogy.

Llenb. O3HakoMuUTb CTYAEHTOB 1 CMeLManucToB NpakTUYeCKoro 34paBOOXPaHEHNS C rEeHETUYECKM
3abonesaHunem, geuunTom anbga-1-aHTUTpUNCuHa.

Metogbl. M3yyeHne nybrukaunidi no [JaHHOM Teme, BOLIEAWMX B [okasaTenbHyl 6asy
KokpaHosckoi Gubnnoteku, 6a3bl gaHHbIx EMBASE 1 MEDLINE. 'my6una noucka coctaensna 30 ner.

PesynbTatbl. Hanbonee pacnpoctpaHeHHble annenu geduumta B CesepHon EBpone PIZ u PIS, n
BonblwmnHeTBo nogen ¢ TsxensiM OJAAT tuna PIZZ. AAT ZZ w SZ aBnstotcs haktopamu pucka
pasBUTUS PECTUPATOPHBIX CUMMTOMOB (OAbILLKM, KaLLMS), paHHEro Havyano amusembl U 06CTPYKLMMW
OblXaTenbHbIX NyTen y B3POCbIX. IKONOrnyeckne akTopbl, Takme Kak KypeHue, 1 BO3gencTBue nbiiu
SBNAOTCS AOMNOMHUTENBbHBIMU (DaKTOpPaMM prCKa W CBA3aHbI C YCKOPEHWEM MPOrPECCUPOBAHNS JAHHOTO
3abonesaHusi. JAAT Boi3biBaeTca MyTauusimu B reHe SERPINA1 kogupytowwmx AAT, n HacnegyeTcs no
ayTOCOMHO-PELIECCUBHOMY Npu3HaKy. [MarHo3 MoxXeT ObITb YCTaHOBMIEH MpW OBHAPYXEHUN HU3KOrO
ypoBHs cbiBopoToyHoro AAT u metogamu MLUP 1 nsoanektpodokycupoBaHus. [1ns neyexus 6onesHm
NerkMx BHYTPUBEHHO BBOASAT 3aMeCTUTENbHYI Tepanuio anbgal-aHTUTPUNCUHOM, PEKOMeHZyeTcs
eXerogHas BaKUWHaUWs MpOTUB rpunna ¥ MHEBMOKOKKOBas BakuuHa, kaxable 5 net. Opplwka
YMeHbLUAeTCsd  Has3HayeHueM OpoHXoaunaTaTopoB AJIUTENBHOTO  OEUCTBUS UM WHransuMOHHbIX
KOPTMKOCTPeOonaOoB. TpaHCnaHTaLuWs Nerkux NpUMEHSETCS B KOHEYHOW CTaaumn 3aboneBaHus.

BiiBoabl. [podhunakTnyeckne MeponpusaTis, Takue kak 0Tkas OT KYpPeHusl, UCKMIOYEHNE KOHTAKTOB
C MOMMIOTaHTaMK, BaKUMHOMPOMUNAKTUKA MHMEKLUMM SBMSIOTCS Mepamu, YMeHbLIAoWUMN TeMnbl
nporpeccupoBaHust 3abornesanus. KenaTernbHa AOKIMHWYECKAs AWArHOCTUKA CEprMHONaTUM, YTO
Morno 6kl onpenensaTs Buibop npodeccum, MecTo XUTensCcTea, 0bpas Xu3Hu nHansnayyma.

KntoueBble cnoBa: anbga-1-aHTUTPUNCKHA, OeduunT anba-1-aHTUTPUNCKUHA, XPOHUYecKas
0BCTpyKTMBHAs BONE3Hb NErkux, reHeTrka, AMarHocTuka.

TyviHgeme
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Kipicne. Anbga-1-aHtutpuncud TanweinbiFbl (AATT) reHeTukanblk aypy 6onbin Tabbinagbl, ekne
amcusemacel, Gayblp LMpPO3bl, NaHHUKYNWT TypiHae Oailikanadbl XoHe capbiCydarbinpoTeas
WHrMbuTopbl 6onbin caHanateiH AAT geHrediHiH TomMeHaeyiMeH cunatTanagsl. batbic Eyponaga xeHe
AKLL-Ta aypyabiH Tapanybl wamameH 1: 2500 n 1: 5000 xaHa TyFaH HopecTere bafanaHagbl XaHe
kebiHece ckaHaMHABWAAAH LUbIFY TeriMeH GainaHbICTbI.

OkneHiH cosbinmanbl 0bcTpykTuBTi aypybl (©COA) aypywaHnablk neH eniM-XiTiMHIH, MaHbI3Abl
cebebi 6onbin Tabeinagel. 2008 xbinbl ©COA anemae enim-xiTiMHiH, TepTiHWI cebebi 6ongpl, bipak
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HaykacTtap CaHbl ecyae, [lyHnexysinik geHcaynblk caktay yibiMbiHbIH, (O0¥) 6omxambl BonbiHLa,
2030 xbInbl ©COA enim-kiTiMHIH, yLWiHWI cebebi bonaab! aen kyTinyge.

Makcatbl. CTygeHTTep MeH npakTuKanblk AeHCayrblK Cakray MamaHZapbl OCbl reHeTuKanblk
anbal-aHTUTPUNCUH TanLbINbIFbIMEH TaHbICTBIPY.

Ogpictep. byn XxymbiCThiH, ganenaemenep 6asachl KokpaHablk kiTanxaHaHbiH, EMBASE jxoHe
MEDLINE manivmeTTep 6asacbliHa OCbl Takblpbin 6OMbIHIWIA XapusnaHbiMaap 3epttey Gonbin
Tabbinagpl. 13gey TepeHairi 30 xbin.

Hatuxenepi. ContycTik Eyponaga GapeiHwa keH TapanfaH Pl Z xaHe Pl S annenbgepi xaHe
kenTtereH agamgapaa ayblp AATT Pl ZZ typi 6aiikanagpl. ZZ xeHe SZ AATT pecnmupatopnblk 6enri
(eHTiry, xeten), epecektepeae amMpU3EMaHbIH, TbIHbIC XOmnaapbl 0BCTPYKUMACHIHBIH, €pTe AaMybIHbIH,
katep aktopnapbl 6onbin Tabbinagbl. LbinbiM wery, XaHe WaH-To3aH CUAKTbl KOpllaFaH opTa
(hakTopniapbl KocbiMLa Katep akropnapbl 60nbin Tabbinagbl xaHe aypyadblH, yaeyiHe ynec Kocagbl.
AATT AAT kogtaintelH SERPINA 1 reHgeri MyTaUMsHSTUXKECIHOE TyblHAAWObl XOHE ayToCoMAbl-
peueccyBTi 6enri bonbiHWa Gepineai. duarHo3 capbicygafbl AAT TEOMeH AeHreii XaHe M303NneKkTprik
tokyctey, TP opici 6oMbiHWA aHblKTanagbl. ©kne aypynapbliH  KeKTamblpiwinik anbgal-
aHTUTPUNCUMHMEH OPHbIH TONTbLIPY EMiH JXYPridy apkbinblemaeydi xaHe opbip 5 bl caiiblH
MHEBMOKOKK KapCbl BaKLMHA, Xbll CaWblH TymayFa KapCbl BakuWHa erygi ycblHagpbl. EHTirygi
BoceHaeTy y3ak acep eTeTiH OPOHX KEHENTKILLTEPI XXoHe UHIranAUMsnbIK KOPTUKOCTEPOUATAP apKbInbI
Xy3ere acafbl. ©kne TpaHCnaHTaUmUsChl aypyablH, COHFbI CaTbiCbiHAA KONAaHbInaap!.

KopbITbiHAbI. WhinbiM werynex 6ac Tapty, nonntotaHTTapmMeH 6annaHbicTbl 6ongsipMay, angbiH-
ana BakuuHa ery aypy yaeyiH 6asnatyapbiH, wapanapbl 6onbin Tabbliags!.

Anbga-1-aHTUTPUNCKH  TanLWbINbIFbIHBIH -~ KNMHUKaFa [eWiHr  HakTamanaybl afamHblH, - Kacin,
TYPFbINbBIKTbI XEPi, OMIp CanTbIH TaH4aYbIH aHbIKTalab.

Herisri ce3pnep: anba-1-aHTUTPUNCKH, anbga-1-aHTUTPUNCKH TanLblfbIFbl, ©KMNEHIH, Co3blMarb!

060prKTMBTi aypybl, reHETUKa, ANarHoCTUKa.
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Chronic obstructive pulmonary disease.

Hundreds of millions worldwide suffer from
asthma and chronic obstructive pulmonary
disease (COPD) alone [6, 58]. One half of those
who die prematurely from non-communicable
diseases are in their productive years and the
social costs and economic consequences in
terms of lost productivity are considerable [67]. In
2010, COPD alone was estimated to have cost
the global economy $400 billion [33].

In Kazakhstan, the number of patients with
COPD has increased more than twofold in the
last 10 years, constituting 321patients out of 100
thousand people in 2011. To compare, one of the
most common diseases, diabetes is found 158.3
people per 100 thousand [38].

Chronic  obstructive  pulmonary  disease
(COPD) is defined as airflow obstruction that is
not fully reversible. It results from abnormal
inflammation following exposure to noxious
particles or gases [48]. This is typically exposure
to cigarette smoke but may also include exposure
to biomass fuels and some industrial dusts.
COPD clusters within families, suggesting that
heritable factors play a role in the pathogenesis of
this disease [1, 57]. The only genetic factor that is
widely accepted to be associated with COPD is
severe deficiency of as-antitrypsin [32, 42].

Objective. Conducting a search of literature
on the study of the pathogenesis, clinical
manifestations, epidemiology and treatment of
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alphat-antitrypsin deficiency in patients with
chronic obstructive pulmonary disease

Methods. To achieve this goal was performed
a systematic search of literature in the online
resource. Were found 300 sources, including for
analysis were selected — 68. Key points of
forming search queries for the formation of the
literature review were presented to the following

elements: “alphat-antitrypsin”, "alpha1-antitrypsin

deficiency", "genetics", "chronic obstructive
pulmonary disease".

Criteria  for inclusion in the review of
publications:

* Publications in the last 30 years;

* Publications indexed in the MEDLINE
database, EMBASE;

+ Publications with clearly formulated and
statistically proven conclusions.

* Publications in English languages;

Exclusion criteria in the review of publications:

* Newspaper publications;

* unpublished observations;

« Summary reports.

Results and discussion

Structure and function of a1 - antitrypsin

Alpha 1 - Antitrypsin (AAT) is a 52-kDa
glycoprotein produced by hepatocytes and, to a
lesser extent, by mononuclear monocytes whose
main role is to effectively inhibit neutrophil
elastase [13]. It is synthesised by hepatocytes
[14, 28] and secreted into the plasma at a
concentration of 1.9-3.5 mg/mllit is also
synthesised by and secreted from macrophages
[13] and intestinal [36] and bronchial epithelial
cells [16, 45]. The protein was initially named
because of its ability to inhibit pancreatic trypsin
[54]. Subsequently it has been detected to be an
effective inhibitor of a variety of other proteinases
including neutrophil elastase, [49] cathepsin G,
[52] and proteinase 3 [26]. The broad spectrum of
proteinase inhibition gave increase to its
alternative name of a1-proteinase inhibitor, [26]
although this too is inaccurate as other proteins in
the al band of serum (such as ail-
antichymotrypsin) are also proteinase inhibitors.
Crystal structures have shown that AAT s
composed of three B-sheets (A-C) and an
exposed mobile reactive loop that presents a
peptide sequence as a pseudosubstrate for
thetarget proteinase [39,50]. The AAT gene

spans 12.2 kb in length and has three non-coding
(IA, IB, IC) and four coding (II, lll, IV, V) exons;
exon V includes the sequence coding for the
reactive site of the AAT protein (Met358-Ser359).
There is a close genetic linkage between the AAT
and AACT genes, and it is likely that the two loci
differentiated relatively recently (100-250 million
years ago) [59, 60].

as-antitrypsin (AAT) deficiency

Alpha-1 antitrypsin  (AAT) deficiency is a
hereditary disorder first reported in the early
1960s when emphysema was described in
patients with low plasma levels of AAT protein [4,
10, 13].The condition is related with substantially
increased risk for the development of pulmonary
emphysema by the third or fourth decades of life
and is also associated with risks for development
of hepatic disease [34], cutaneous panniculitis
[25], bronchiectasis [37], vasculitis [40],
Wegener's granulomatosis [7], and lung cancer
[68]. AAT deficiency is characterized by
misfolding of the AAT protein and belongs to a
class of genetic diseases termed conformational
disorders [18, 27].

The SERPINA1 gene is high pleomorphic with
over 100 alleles identified to date [44].The most
common mutation causing AATD is the Z
mutation, with the S mutation weakly linked with
lung disease. AAT deficiency is under-diagnosed
and prolonged delays in diagnosis are common.
ATS/ERS guidelines advocate screening all
COPD, poorly-controlled asthma, and cryptogenic
liver disease patients, as well as first degree
relatives of known AATD patients [12].

Epidemiology of a1 - antitrypsin deficiency

The low frequency of the Pi ZZ phenotype in
the general normal population makes firm data
collection with respect to prevalence of affected
individuals difficult to recieve. The prevalence of
AAT deficiency in newborns has been expected
from large population studies, with a screening of
all newborns in Sweden in 1972 to 1974 being
most comprehensive [15, 22]. Of 200,000 children
in that study, 127 had the PiZZ phenotype,
yielding a prevalence rate of approximately 1 in
1,600 newborns. Studies from various regions of
Europe have shown a large variation in frequency
of the Z gene in different countries [35].The gene
frequency is highest on the northwestern
seaboard of the European continent and the
mutation seems likely to have arisen in southern
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Scandinavia. In the USA, therefore, Z gene
frequencies are highest in individuals of northern
of western European descent [40]. Over all, the
prevalence in the general population in Western
Europe is approximately 1 in 2,500. The
distribution of the S gene is quite different: the
gene frequency is highest in the Iberian Peninsula
and the mutation is likely to have arisen in that
region [9, 43]. The belief that AAT deficiency is a
disorder which mostly affects white subjects has
been, inpart, shaken by the analysis of the
worldwide surveys performed by de Serres [22].
He provided evidence for a significant prevalence
of both PI*Z and PI*S in populations from the
Middle East and North Africa, Central and
Southern Africa, and Central and South-East
Asia, suggesting that AAT deficiency has
prevailed over racial and ethnic boundaries [22].
al-antitrypsin ~ deficiency is  widespread
throughout the world, with significantly high
prevalence in countries throughout the continent
of Asia. It also is clear that a1-antitrypsin
deficiency is not just a disease of Caucasians (or
whites), but is prevalent in many different races
throughout the world [23,56].

Clinical description

COPD and alpha 1 - antitrypsin deficiency.
The lung manifestations of AAT deficiency include
emphysema and chronic obstructive pulmonary
disease (COPD) [19]. Variations in the gene
coding for at-antitrypsin (AAT), the most
abundant protease inhibitor circulating in the
blood, is the only established genetic risk factor
for COPD [2, 31]. Emphysema is a chronic
progressive lung disease characterised by
abnormal permanent enlargement of airspaces as
a result of destruction of alveolar walls[9,65].
Emphysema usually develops by the third to
fourth decade in affected individuals who smoke
cigarettes and may appear in the fifth or sixth
decade in individuals who have never smoked
[11, 47].

Children and adolescents with a-1 antitrypsin
deficiency have not been shown to have
significant lung function abnormalities [62].
Although a study of affected children with liver
disease suggested a tendency to hyperinflation
[64].

Registries of patients with AAT deficiency
show that as many as 43% of patients have
chronic sputum expectoration, as defined by

Medical Research Council (MRC) criteria, even in
non-smokers. Patients with chronic bronchitis
tend to have more severe airflow obstruction and
more extensive emphysema than those without,
despite similarities in age and smoking history
[46, 52, 53].

Deficient Z Variant
Individuals who are homozygous for the deficient
Zvariant have circulating concentrations of AAT
that areless than 15% of normal values and an
accelerated rateof deterioration of lung function,
even in the absence of smoking [5]. However,
pulmonary emphysema develops at an earlier
age in those individuals who are also smokers
[20]. The low plasma and tissue concentrations of
AAT are insufficient to protect the connective
tissue of the lung from the action of neutrophil
proteases. Although the PIZZ phenotype is
undoubtedly a genetic risk factor for the
development of COPD, there is considerable
variation in the clinical expression of the
deficiency [41]. This variability is not entirely
attributable to the difference in exposure to
tobacco smoke, since the rate of deterioration of
lung function in ZZ individuals who are
nonsmokers is also highly variable [8]. The
clinical expression of AAT deficiency is also
modified by polymorphisms in glutathione S-
transferase P1, a subfamily of glutathione S-
transferase that is widely expressed in all types of
epithelial cells, including those of the lung, [16,
66] and that participates in the detoxification of
electrophilic substances and products of oxidative
stress caused by tobacco smoke [54].

Methods for the diagnosis of a4-at
deficiency

Procedures for testing for as-AT deficiency
have been available since the 1960s, and new
techniques have been introduced during the
intervening  years. These advances in
methodology should facilitate the widespread
application of more rapid, convenient and cost-
effective tests for as-AT deficiency and thus lead
to an increase in the numbers of individuals
diagnosed with the disorder [12, 46].

The primary diagnostic test for AAT deficiency
is an immunoassay that measures AAT
concentration in plasma or serum [29]. Typically,
AAT-deficient patients homozygous for the Z
allele have plasma or serum concentrations 85%
below normal; whereas, patients who are
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heterozygous for both the Z and S alleles can
have intermediate AAT concentrations (~60%
below normal) [49].

Methods:

Alpha-1-Antitrypsin PhenotypR™ - Isoelectric
Focusing (IEF)

Alpha-1-Antitrypsin (Serum) — Nephelometry
(NEPH)

Alpha-1-Antitrypsin GenotypR™ - INVADER®-
based detection of Pi Z and S alleles in genomic
DNA [30]

Individuals with MZ and SS phenotypes have
AAT concentrations that are 40% below normal
[38]. The MZ and SS phenotypes are indicative
of intermediate AAT deficiency and an increased
risk of developing AAT deficiency-associated
diseases [33]. The ZZ phenotype is associated
with a severe AAT deficiency1 and predisposes
children to liver disease and emphysema [31].

Although over 70 European alleles in the Pi
gene are reported, most are private or rare.
Approximately 95% of AAT-deficient patients are
either homozygous for the Z allele or are
heterozygous for both the Z and S alleles.2,9 This
assay detects both of these common alleles, and
can identify carriers and individuals at risk for AAT
deficiency that is independent of AAT
concentrations [21].

Clinical Utility: Diagnosis of AAT deficiency in
the symptomatic patient and concomitant
identification of familial mutation; The mutation in
the Z allele accounts for 95% of AAT-deficient
patients; The World Health Organization (WHO)
recommends screening for AAT deficiency at
least once in all Chronic Obstructive Pulmonary
Disease (COPD) patients and in adults and
children with asthma [50].

Genetic counseling and prenatal testing

When patients are identified as a new case of
homozygous type Z  alpha-1-antitrypsin
deficiency, the issue of heritability for their
children is frequently raised. It is less
inconvenient for the children when first the other
parent is investigated by isoelectric focusing or
genotyping for alpha-1-antitrypsin. Since about
95% of individuals carry the MM phenotype, all
children from parents with ZZ and MM type will
carry the MZ type alpha-1-antitrypsin. If the
parent is not MM, but is carrying a deficient allele
next to the M allele (ie. MZ), there is a 50%
chance of ZZ genotype for every newborn from

these parents and this can be confirmed in the
child by isoelectic focusing of serum. Prenatal
testing is not a routine procedure due to the low
penetration of liver disease shortly after birth [61].
Treatment
At present, treatment options for alpha-1-
antitrypsin deficiency are very limited. There are
no randomized, placebo-controlled studies that
provide proof of an effective cure [35]. Specific
therapy for AATD-related lung disease, called
augmentation therapy, is the periodic intravenous
infusion of pooled human serum alpha-
1antitrypsin  (AAT). Concordant observational
studies show that AAT augmentation therapy can
slow the rate of FEV4 decline among individuals
with  AATD-related emphysema [3, 17]. For
treatment of lung disease, the ATS/ERS
Statement recommends intravenous alpha-1-
antitrypsin  augmentation therapy for Pi ZZ
individuals with FEV4 between 35 and 65% of
predicted [51]. In addition, the World Health
Organization (WHO) recommends annual flu
vaccination and a pneumococcal vaccine every 5
years [66]. Like in emphysema patients without
alpha-1-antitrypsin  deficiency, relief  of
breathlessness may be obtained with long-acting
bronchodilators and inhaled corticosteroids [63].
Natural history and prognosis
Alpha-1-antitrypsin deficiency with its many
genotypes and its manifestation in various organs
is rarely observed in daily clinical practice and is
frequently not diagnosed or misdiagnosed. On
average, the delay from the first signs of disease
to the correct diagnosis is several years
[55].Several studies have shown that FEV1 is the
most important predictor of survival of patients
with emphysema due to alpha-1-antitrypsin
deficiency (AATD). For individuals with an FEV1
below 20% of predicted, the 2 year mortality is
40% if not treated by a lung transplant [69].
Patients who have never smoked and who are
detected by screening of affected family members
turn out to have a normal life expectancy. Most of
these AATD individuals (83%) are clinically
healthy throughout adulthood and most will have
liver enzyme abnormalities in early life [71]. All of
these observations were performed more than 15
years ago and in the mean time computed
tomography of the chest provided new analytical
information on the quality of lung parenchyma,
including the extent of emphysema. Dawkins et
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al. reported that lung density values assessed by
computed tomography have better associations
with mortality in type Z alpha-1-antitrypsin
deficiency than FEV1 [24].

Conclusion

Alpha-1-antitrypsin deficiency (AATD) is an
underdiagnosed condition in patients chronic

obstructive  pulmonary  disease  (COPD).
Preventive measures, such as smoking
cessation, avoiding contact with pollutants,

vaccine prevention of infections are measures
that reduce the rate of progression of the disease.
It is advisable to pre-clinical diagnostic of alpha1-
antitrypsin deficiency that could determine the
choice of occupation, place of residence, the
lifestyle of an individual.
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