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Alfa-1 antitripsin eksikligi (AATD)

ilk olarak 1963 yilinda tanimlanmis ,otozomal kodominant kalitim gésteren, nadir
bir genetik hastaliktir




Figure 1. SERPINAT gene.
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Located on the long arm of chromosome 14 at position 14q32.13, the SERPINAT gene consists of three transcriptional
promoters (1a-c) upstream of the transcriptional start codon and four protein-coding regions [2-5]. The S and F mutations
occur in the third protein-coding region, and the | and Z mutations occur in coding regions 2 and 5, respectively. The green
bar in coding region 2 represents the AUG transcriptional start codon and the red bar in ceding region 5 represents the TAA

AAT

Kromozom 14g32.1 lizerinde yer alan
SERPINA 1 (serin proteaz inhibitor) geni tarafindan kodlanir

Foil KE, et al.Ther Adv Respir Dis. 2021;15:17534666211038104
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Serum AAT concentration (mg/dL)

Genetik varyantlara gore serum AAT dlizeyi

Hafif, orta veya agir formlarda normal ya da normalin altindadir

AAT sekresyonunun tamamen yoklugu (serumda saptanamayan diizey)

NULL varyant ile karakterizedir

Feitosa PH. Drugs Context. 2023 Jul 20;12:2023-3-1. doi: 10.7573/dic.2023-3-1
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SERPINA1 mutasyonu
AAT eksikligi

Kontrolsiiz notrofil
elastaz aktivitesi

40 yas alti panasiner
amfizem




Ouriadov A, et al. Magn Reson Med. 2020 Jul;84(1):416-426.d0i:10.1002/mrm.28091
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Figure 2. Pulmonary features from alpha-1 antitrypsin deficiency (AATD) are shown in the Venn diagram, representing the
relationships between them. Most patients will have predominant basal emphysema, and a small proportion, simultaneously or not, has
upper zone emphysema. Bronchiectasis is less common in AATD and often associated with emphysema. Chronic bronchitis features might be
present in AATD patients even before major structural changes are observed. Written informed consent was obtained from the
patient/patient’s family for the use and publication of these clinical images.

AATD’de radyolojik varyantlar degiskendir
Ust lob amfizemi,bronsiektazi,kronik bronsit

Santos G, et al.Fac Rev. 2020 Oct 28;9:1.doi: 10.12703/b/9-1.
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AAT proteaz inhibisyonunun 6tesinde...

Notrofil, monosit-makrofaj, dendritik hiicre ,T reg yanitlari
uzerinden inflamasyonu baskilayan temel bir immiin duzenleyicidir

Mazzuca C,et al.Front. Immunol. 15:1443297.d0i:10.3389/fimmu.2024.1443297




Extrapulmonary disease
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Figure 3. Alpha-1 antitrypsin deficiency (AATD) extrapulmonary manifestations. AATD extrapulmonary manifestations consist mainly of
liver disease (including cirrhosis [image ia: computed tomography {CT} scan; ib: periportal hepatocytes with numerous eosinophilic globular
inclusions which were Periodic Acid-Schiff stain {PAS} and AAT positive]). In a smaller proportion, there may be vasculitis, panniculitis (ii), and
glomerulonephritis (iii). Very rarely, pulmonary Langerhans cell histiocytosis, psoriasis, chronic urticaria, pancreatitis, and multiple sclerosis
have been reported to be associated with AATD (iv). Written informed consent was obtained from the patient/patient's family for the use and
publication of the clinical image (ia). Image (ii) was adapted from Robert A. Stockley and Alice M. Turner®. Image (ib) and (iii) were taken from
the laboratory at Hospital Garcia de Orta with permission from Dr. Maria Brito from the Pathology Department. Image (iv) is an original image
produced by the authors for this review article.

AATD MULTISISTEMIK BiR HASTALIKTIR

Karaciger hastaligi,siroz ,vaskiilit,pannikiilit ,glomeriilonefrit,inflamatuvar bagirsak
hastaligi, vaskiiler anomaliler

Santos G, et al.Fac Rev. 2020 Oct 28;9:1.doi: 10.12703/b/9-1.
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Figure 2 Distribution of Pi*Z frequencies in the world (x1,000).
Abbreviation: IDW, inverse distance weighted.

PI*ZZ genotip dagilimi
~235.000 PI*ZZ birey
%50 Avrupa, %37 Amerika, %9 Asya, %3 Avustralya, %1 Afrika

Blanco |, et al.Arch Bronconeumol. 2023;59(7):435-442.
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Figure | Distribution of Pi*Z frequencies in Europe (1.000).
Abbreviation: IDVV, inverse distance weighted.
__

Avr

upa’da PI*ZZ prevalansi
119.594 PI*ZZ birey

Danimarka 1/1.600,Giiney isve¢ 1/1.639, Letonya 1/1.864, Norvec 1/1.866

Hollanda 1/2.200

lanco |, et al.Int J Chron Obstruct Pulmon Dis. 2017;12:561-569.
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Figure 2 Geographic distribution of AATD mutations among the seven geographical regions of Turkey: Black Sea, Marmara, Aegean, Central Anatolia, Eastern Anatolia,

Southeastern Anateolia and Mediterranean. Out of n=5| patients with AATD mutations, data about their gecgraphic origin was available for n=46 patients. Map obtained

from www.d-maps.com.

Tiirkiye’de KOAH ve iliskili akciger hastaliklarinda AATD mutasyon sikligi ~ %5

En stk mutasyon gruplari
Pi*M malton: %35.3
Pi*Z: %35.3

Tural Onur S, et alint J Chron Obstruct Pulmon Dis. 2023 Nov 28;18:2785-2794.doi: 10.2147/COPD.S425835

Diger mutasyonlar
Pi*l: %16 Pi*P lowell: %14
Pi*M heerlen: %4 Pi*S iiyama: %2




Tani

Physical and social impact of alpha 1-antitrypsin
eficiency: results of a survey

TABLE 2
DELAY IN DIAGNOSING ALPHA 1-ANTITRYPSIN DEFICIENCY

Type of alpha 1-antitrypsin deficiency

Severe PiSZ PiMm2z
Feature (n =304)" (n=9) {n=12)
Mean age at onset of lung symptoms, 35.0 (21-70) 45.6 (39-53) 36.9 (12-45)
years (range)
Mean age at initial diagnosis, 41.2 (1-76) 48.1 (1-60) 44.6 (20-65)

years (range)
Number of doctors seen before alpha 1-antitrypsin deficiency diagnosed, %

First doctor made diagnosis 25.1 11.1 40
Second doctor 31.2 22.2 40
Third doctor 176 44.4 10
Fourth doctor 9.5 — -
Fifth doctor 41 22.2 10
Sixth to tenth doctor 12.5 — —

Required three or more doctors, % 43.7 66.7 20

Interval between ﬁrst lung symptom and diagnosis of alpha 1-antitrypsin deficiency,

years (mean % SD} 7.2+83 7.6+30 10.1+£124

“Comprising PiZZ (n = 300), Pi null (n = 2), PiZ null (n = 1), and PiZMheerlen (n = 1)

Mean intervals vary from difference between mean age at diagnosis and mean age at onset of
lung symptoms because data are missing in some

ANOVA F value 0.53; did not achieve significance for any difference between three groups

AATD’de tani gecikmesi 5,6-8,3 yil

Alpha,-antitrypsin deficiency — Diagnostic
testing and disease awareness in Germany
and Italy™

Background: Alpha;-antitrypsin (AAT) deficiency, although largely under-diagnosed, is the un-
derlying cause of approximately 1% of COPD cases. Lack of awareness leads to long delays in
diagnostic testing. Subsequently, lifestyle and treatment choices with potentially positive ef-
fects on prognosis may be postponed.

Methods: Data on the testing and diagnostic practices for AAT deficiency were derived from
the University of Pavia, Italy, and the University of Marburg, Germany. In addition, a survey
of physicians was undertaken to explore their awareness and attitudes toward AAT deficiency.
Results: In Pavia and Marburg, 125 and 729 patients, respectively, were identified with severe
AAT deficiency between July 2006 and June 2011. The median time interval between the onset
of symptoms and diagnosis was 6 years (interquartile range [IQR], 11; range, 0-40) and 7 years
(IQR, 13; range, 0-73), respectively. Augmentation therapy was initiated almost immediately
in Germany while treatment was delayed by 3 months in Italy (IQR, 5.25; range, 1-118). Survey
data (Italy, n = 181; Germany, n = 180) revealed that pulmonologists had greater knowledge




American Thoracic Society/European Respiratory
Society statement: standards for the diagnosis and
management of individuals with alpha-1 antitrypsin
deficiency

Test edilenlerde AATD %8,9

Result: Durng the baselne priod, among 379 eligile subjects, 4 o were t
Baslangicta test orani %4,7 nho had phenatype testing peformed were found to have AATD (serum lvels < 100 mgyaL) of

sted: 8% of those

(Pi*ZZ: %3,2)

%15,1

(Pi*ZZ :%2,6)

Oneriler sonrasi test orani

AATD saptama orani %5,3

Jain A, et al.Chest. 2011 Jul;140(1):198-204.d0i:10.1378/chest.10-1658
American Thoracic Society; European Respiratory Society. Am J Res|

ir Crit Care

nhom 32% ha the PFZZ genotype. Aferthe alert, among the 624 e\|g|b b therae of
testing ncreased everafol 15.1% P < 001), though neither the ate of detecting AATD (.3%] nor
PITL (2.69%) iferet rom the rates during the baselne period, Having anal nate agnoss (other
tha asthma) that could explan arlon obstruction (e, congestve et falure, sacoidosis
Langernans cel hisiocytoss) was associated with a ower ate oftesting (P = 041wl cayin
ciagnosis ofasthma tendect to ncease the testing requency P = .15} Multvariate analyi howec
that younger age and a smoking history were assocated with being tested

Med. 2003 Oct 1;168(7):818-900.d0i:10.1164/rccm.168.7.818.




AATD testi ne zaman/kimlere istenmeli?

ATS /ERS 2003 ATTD TANI ve TEDAVi REHBERI

* Tim semptomatik yetiskin KOAH lilar test
edin, sigara oykusune bakmaksizin

* Tum semptomatik yetiskin amfizemlileri
test edin, sigara oykusune bakmaksizin

* Tim semptomatik yetiskin ve BD ile tam
olmayan reversibilite gosteren astimlilari
test edin

KOAH tanisi alan tiim hastalar

Eriskin baslangich astim
hastalar

 Saptanabilir bir risk faktorii olmayan
(sigara, mesleki maruziyet vb),
asemptomatik kalici havayolu
obstruksiyonu olan herkesi

Nedeni aciklanamayan bronsiektazili
yetiskinler, karaciger hastaligi olanlar,
Nekrotizan pannikiilit, Wegener hastaligi




Management of COPD

Diagnosis

2026

REPORT

Symptoms
Risk factors
Spirometry (repeat if borderline)

( > Adjust
Review Pharmacotherapy
Non-pharmacological
Symptoms (CAT or mMRC) therapy
Exacerbations
Smoking status J
Exposure to other risk factors <

Inhaler technigue & adherence
Physical activity and exercise
MNeed for pulmonary rehabilitation
Self management skills
breathlessness
written action plan

Need for oxygen, NIV, lung volume
reduction, palliative approaches

Vaccination
Management of comorbidities
Spirometry (at least annually)”" '

t

Initial Assessment

FEV1—-GOLD 1 - 4

Symptoms (CAT or mMRC) 4 GOLD
Exacerbation history ABE
Smoking status

Blood eosinophil count

al- antitrypsin

Comorbidities

-

Initial Management

Smoking cessation
Vaccination
Active lifestyle and exercise
Initial pharmacotherapy
Self management education
risk factor management
inhaler technique
breathlessness
written action plan

DiSMansge comorbidities

J

um KOAH’li bireylerde tani aninda AATD taranmasi

eindeks olgunun birinci derece akrabalari, semptomsuz olsalar bile test edilmeli
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Algorithm for familial testing for al-antitrypsin deficiency [AATD). This algorithm describes the
current practice of how members of the task force treat patients with AATD and their first degree relatives
and is not provided as a general recommendation. Wider family testing may be indicated in some instances

[see text]. #: test parents [if available) if a null gene is suspected.

Pi*ZZ genotipli, nadir varyanth /heterozigot birliktelik tasiyan bireylerin esleri de

test edilmelir
Her iki ebeveynde Pi*MZ tasiyicisiysa, cocuklari agir homozigot genotip agisindan

test edilmelidir

Miravitlles M, et al.Eur Respir J. 2017 Nov 30;50(5):1700610




RID mg/dl

350 1 r 168 §
200 | |y B Serum AAT duzeyi
250 + L 1o < | *Enfeksiyon/
- | inflamasyonda
200 T T 96 =
*CRP yiiksekligi
150 + 7 T 12 . . .
] 50 mg/dl *Gebelik 3. trimesteri
A N — | I .
o TR 1| eriyas
80 mg/dl ‘ .
50 + I 1 2 *Oral kontraseptif
3 kullanimi

Normal serum AAT diizeyi >113 mg/dL veya 20-39 uM eHipoproteinemi/

karaciger yetmeazligi
PN PN PSS | BSL P

G0N 150-350 | 90-210 | 100-200 | 75-120 | 20-45

alnmatry 1{'}5_1!{),_; E}{}_HH} {3_1{'}{: é;f:] U‘{J E{Ii—.'ji.":_) Konietzko N. Pneumologie 2005..
K g 7 Ferrarotti et al. Thorax 2012




ATS/ERS 2003

{ 4%

Kantitatif

Kantitatif test + bir kalitatif test

Kalitatif

‘ AATD klinik bir tani degil, bir laboratuar tanisidir




TABLE 4. METHODS USED FOR QUANTITATIVE DETERMINATION OF PLASMA ALPHA-1
ANTITRYPSIN, THEIR NORMAL RANGES, AND PROTECTIVE THRESHO‘LD VALUE

Method Normal Range Protective Threshold
Radial immunodiffusion 150/200-350/400 mo/dl* 80 mo/d*
Nephelometry 83/120-200/220 mo/d* 50 mo/dl*: 11 pM'

Data from references 14, 45, and 299,
*Value obtained by commercially available standards,
Value obtained by the NHLBI standard.

AAT serum duzeyleri

iki yontem: Radyal immunodifiizyon veya Nefelometri
Serum AAT duzeyleri, AATD tanisinda ilk ve en yaygin kullanilan yontem

TEK BASINA TANI KOYDURMAZ!!
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(Image 10 Compendium of o,-antitrypsin phenotypes. Major and minor bands are labeled for the M variant, but each variant has
its own numerical corresponding bands relative to its individual migration pattern. For example, the L variant will have L2, L4,
L6, L7, and L8 bands that all migrate anodal to the corresponding M bands.

Fenotipleme

Izoelektrik odaklamali elektroforez

Null (QO) alleller elektroforezde saptanamaz

Greene DN, et al..Am J Clin Pathol.2013Feb;139(2):184-91
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Fig.1 a Genomic structure of chromosome 14, SERPINAT gene and SERFINAT promioter region. Upper lime: graphical representation of
chromosome 14. SERPINAT gene is located on the long arm of the chromosome at 14932.1. Middle line: graphical representation of SERPINAT gene
(GenBank accession numiber NG_008290.1). The gene includes seven exons (la-Ic, 1L 1, IV and V) and six introns. Filled-in boxes and horizontal arrow
ndicate gene exons and crientation, respectively. Bottom line: analyzed SERFPINAT promoter sequence with 8 CpGs including the &th CpG of the
amplified region located at the CG-box consensus sequence. The horizontal arrows represent the primers. b Bisulifite PCR of SERFINAT promoter
regicn. MW, molecular weight; NTC, no template control. Columns 1-13, representative bisulfite-treated DM As from acute coronary syndrome (ACS5)
patients with chronic obstructive pulmonary disease (COPD+-, colummns 1-68) and without COPD (COPD—, colummns 7—13)

Genotipleme

Kromozom 14’te SERPINA1 gen lokusundaki DNA bolgesinin

PCR amplifikasyonu varyantlarin tanimlanmasini saglar

Rotondo, J.C.,et al.Clin Epigenet 13, 79 (2021). https://doi.org/10.1186/s13148-021-01066-w



AAT genotiplemede hangi 6rnekler/testler kullaniliyor?

Oral mukozadan siiriintii (Buccal swab)

O onacollect:ox

mlﬁi‘ \ Collection Instructions
device for Use
i |
3 @é
, T Primary
O orac e packaging
Ll

En sik gorulen 14 varyant eszamanl taranabilir

Progenika Biopharma (Derio, ispanya)

U.S. Food and Drug Administration (FDA) Silver Spring, MD: FDA; [updated 2019 Nov 5; cited 2020 May 28]




AAT genotiplemede hangi 6rnekler/testler kullaniliyor?
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Progenika Biopharma (Derio, ispanya)

DBS (dried blood spot -kurutulmus kan damlasi)

Filtre kagidina alinan kanla uygulanan bir 6rnekleme yontemi

U.S. Food and Drug Administration (FDA) Silver Spring, MD: FDA; [updated 2019 Nov 5; cited 2020 May 28



Quantitative analysis of AAT [and CRP) in plasma

Fhenotyping for common variants lisoelectric focusing)
and/or
Fenotyping 1If primers are availlable

I'f no primers and/,
or il varrant
expected

SERFPIMNAT exon sequencing

' thought necessary
funtikcelyl]

SERFPINAT imtron segquencing

Genetik dizileme (Genetic sequencing)

Mutant allel saptanmazsa
Serum AAT diizeyi 50 mg/dL’nin altinda
Serum AAT konsantrasyonu ile genotip arasinda uyumsuzluk varsa

Miravitlles M, et al.Eur Respir J. 2017 Nov 30;50(5):1700610
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AATD asemptomatik
olgulari nasil yonetilmeli?

 isveg¢, AATD dogum
kohortu

110

f p<0.01

= =8
d o
omrITdE Yo o -
coth o>
o oo

Asemptomatik AATD hastaliksiz kabul edilmemeli

Yakin klinik /fonksiyonel izlem gereken hasta olarak degerlendirilmeli

 Ozellikle sigara maruziyeti
olan PiZZ bireylerde
belirgin

BernspangE, et al.Respiratory Medicine.2009;103(6):861-865.

10

D ¥ L] L 1 " 3 L
PiZZ Current  PiZZ Never PIMM Current PiMM Never

Figure 1 The FEV;/VC ratios in PiZZ and PiMM current and
never-smokers. The means are indicated by horizontal bars.




AATD’de Semptomlarin Objektif Olgiimii

Liitfen size uyan kutuyu isaretleyiniz (tek bir kutu)

mMRC Derecesi 0 Sadece zorlu egzersiz sirasinda nefesim daraliyor

mMRC Derecesi 1 Sadece diiz yolda izl yiiriidiiglimde ya da hafif yokus ¢ikarken nefesim
daraliyor

mMRC Derecesi 2 Nefes darligim nedeniyle diiz yolda kendi yasitlanma gore daha yavas yiriimek

ya da ara ara durup dinlenmek zorunda kaliyorum

mMRC Derecesi 3 Diiz yolda 100 m ya da birkac dakika yiiriidiikten sonra nefesim daraliyor ve
duruyorum
mMRC Derecesi 4 Nefes darligim yiiziinden evden ¢ikamiyorum veya giyinip soyunurken nefes

darbigim oluyor

e ) ) AT

FODAH Tz e dururmcda? KOoweH Degertendimmme Testhi mi
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Respiratory Mepicive (2000) 94, 589-596
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Development and validation of a standardized
measure of activity of daily living in patients
with severe COPD: the London Chest Activity
of Daily Living scale (LCADL)

R. Garron*, J. C. BestarL’, E. A. PauL*, J. A. WepzicHA* anD P. W, ]O.\JES%

Turk Thorac ] 2020; 21(2): 116-21 DOI: 10.5152/TurkThorac).2019.18155

Original Article

Validity and Reliability of the Turkish Version of the
London Chest Activity of Daily Living Scale in Obstructive
Lung Diseases

Seda Saka' (3, Sema Savert ), Ebru Calk Kiitikeir* @, Melda Saglam?’ (3, Naciye Vardar Yagli @, Deniz inal ince’ &,
Meral Bognak Giicli* , Ozge Ozalp’ (9, Hiilya Ankan’ ©, Gl Karakaya” ©, L Copli




Non-COPD 42-year-old, never smoking
male with rapid FEV, % predicted
decline measured over four data points
(FEV, change =-3.09% predicted per year)
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Figure 4 The decline in FEV for individual patients without COPD.

Non-COPD 55-year-old, ex-smoking
male with rapid FEV, % predicted
decline measured over 12 data points
(FEV, change =-1.67% predicted per year)
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AATD’de En Guglu Cevresel

Hizlandirici : Sigara

Sigara birakma destegi verilmeli
Cevresel/mesleki maruziyet sorgulanmali
Duman ve toksik gazlardan kaginma onerilmeli

Stockley RA, et al.Int J Chron Obstruct Pulmon Dis. 2016 Aug 1;11:1745-56..HillerAM,etal.IntJChron Obstruct Pulmon Dis. 2022 Jan 5;17:43-52.




Nomenclature & Diagnosis
AATD-LD

Alpha-1 antitrypsin deficiency-associated liver disease

Vil

adults with
PiZZ genotype,

elevated

AST, ALT,

or GGT,
and/or

2 F2

]

. ]

j

on NIT /

Staging & Monitoring

Risk VCTELSM  Monitoring

g? Low <8 kPa 2-3 yrs
¥/ Inter-

/ siadia 8-15kPa | 1-2yrs

W High | 215kPa Tyr

/7_\ Use biopsy only when needed.
Prioritize non-invasive testing (NIT) for screening, diagnosis/staging and monitoring.

Clinical Trials

Phase 3
primary endpoint:

2 1 stage
improvement in
fibrosis over 2 years

-

(secondary and exploratory
endpoints also identified)

Gastroenterolog

AATD karaciger komplikasyonlari agisindan izlenmeli midir?

Karaciger izleminde o6zellikle riskli genotipler ZZ, SZ ve nadir varyantlar

(MMalton, Sliyama)
Erkek cinsiyet, >50 yas, yasam tarzi, KCFT yuksekligi

Loomba R, et al.Gastroenterology.2025Dec11:50016-5085(25)06621;SandhausRA etal.ChronicObstrPulmDis.2016Jun6;3(3):668-682




Chronic Obstructive Pulmonary Diseases: S
COPP

FOUNDATIONM

Clinical Practice Guidelines

The Diagnosis and Management of Alpha-1 Antitrypsin Deficiency
in the Adult

Co-chairs: Robert A. Sandhaus, MD, PhD! and Gerard Turino, MD?2

Akciger fonksiyonel izlemi

Aciklanamayan bir sekilde post-bronkodilator FEV; <%80

spesifik tedavinin baslanmasi???




AATD’de Nonspesifik Tedavi

Global Strat m orm Diagnosis, Managemaent, and
Prevention nic Obstructive Pulmonary Disease

* influenza /pnémokok asilari
* inhaler tedavi/uzun etkili bronkodilatérler/inhaler kortikosteroid
* Pulmoner rehabilitasyon
* Beslenme destegi
* Alevlenme Tedavisi
AATD alevlenme ortalamasi yilda 1,2
AATD ortalama alevlenme siiresi (14 giin) KOAH (7 giin)
Tekrarlayan alevlenmelerde profilaktik antibiyotik ve/veya iKS

* USOT

-Needham M et al. ERJ 2005; 25:992-1000




AATD Akciger Hacim
Kiiciiltme Cerrahisi (LVRS)

NETT (National Emphysema
Treatment Trial )

LVRS rutin bir yaklasim degil!!
Agir AAT eksikligi
Uygun radyolojik fenotipte
semptom, fonksiyon ve yasam

kalitesinde yarar saglayabilir

Stoller JK, et al.Ann Thorac Surg. 2007 Jan;83(1):241-51.
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AATD akciger transplantasyonu ’

AATD 62 hasta
L KOAH 168 hasta

H E

4 4

Son evre/tedaviye ragmen siddetli fonksiyonel bozulma

(FEV, <30 %)

CITC dRCTBET U dIrspraritasyortu
daha uzun sagkalim

Riley L, et al.Respir Med. 2020 Oct;172:106145.




AATD Augmentasyon Tedavisi (AT)

1987 — FDA onayi

Serumda/ BAL sivisinda anti-elastaz
aktivitesi yeniden saglandi

Klinik etkinlik konusunda tartisma ve
sinirli klinik kabul - bircok ulkede geri
6deme kapsaminda degil

IV-AT, haftada bir kez 60
mg/kg dozunda
uygulandiginda,

tedavi siiresi boyunca kanda
ve ELF’de AAT duzeyleri esik
degerin uzerine ulasti

The AATD Registry Study Group. AJRCCM 2000;.Wewersetal.NEngliMed1987.
Fraughen DD et al. AJRCCM 2023..MiravitllesMetal.Eur Respir Rev 2023.
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AT’nin FEV1 ve Mortalite Uzerine Etkileri

Orta-ileri fonksiyon kaybi olan AATD hastalarinda sagkalimi artiran
tek hastalik modifiye edici tedavi

The AATD Registry Study Group. AJRCCM 1998;158:49-59 ATS/ERS statement. AJRCCM 2003;168(7):818-900
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EXACTLE Calismasi (Amfizem progresyonu ve BT dansitometrenin rolii)

AAT verilen grupta BT dansitometre ile dl¢lilen akciger doku kaybi1 daha yavas

Dirksen A, et al.European Respiratory Journal. 2009;33(6):1345-1353.D01:10.1183/09031936.00100208




RAPID-RCT (n=139) RAPID-OLE (n=139)

0 -
s — - Annual rate of
O @®© —1- decline —1.51 g/L '
— o per year
@ o —2-
S o 3
o & 2 2026 g/L per year
L —1.63 g/L per year
=2 77 |
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® .S
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D
_‘g g Early start (n=75) . —1.26 g/L per year
= —CH Delayed start (n=64)
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AATD AT akciger doku kaybini yavaslatmak icin erken baslanmali

Chapman KR,et al..RAPID. Lancet. 2015 McElvaney NG, et al.RAPID-OLE. Lancet Respir Med. 2017




alinmasi ve izlenmesi

AATD hastalarinin kayit altina i} EA R C O

Portugal

European countries in which study centres are located.

EARCO

e Cok uluslu AATD verilerini toplayan uluslararasi bir kayit sistemi

* Veri paylasimi lilke ya da dernek diizeyinde degil, yalnizca bireysel hastaneler
uzerinden yapilabilmekte

* Hasta verileri hastane ve sorumlu arastirmaciya ait kabul edilmekte, uygun
izinle paylasilabilmektedir
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AATD Augmentasyon Tedavisi
60 mg/kg, haftada bir kez, IV inflizyon

AAT serum diizeyi < 11 uM ( < 0.5 mg/dL) ve
Beklenen bazal FEV, % 30— 65
veya
Bazal FEV1’den bagimsiz olarak hizli FEV1 kaybi (AFEV1 > 120 mli/yil)




TC.
SAGLIK BAKANLIGI
MUGLA iL SAGLIK MUDURLUGU
MUGLA EGITIM VE ARASTIRMA HASTANESI

ILAG RAPORU

Muayene Tarihi - 4.11.2024

BilgilslemNo - P 243063413

Kurumu - BK- 58K MUGLA Poliklinik / Klinik GOQL]S Hastaliklan

Rapor No : ‘240121959 Rapor Tar.: 04.11.2024 /0 Takip No 479127810

Protokol Defter

Tani - J44-KRONKK OBSTRUKTIF AKCIGER HASTALIG, DIGER ;

Malzeme Adi PERIYOT Adet Agiklama

ALFA-1-PROTEINAZ INHIBITORU, INSAN Parenteral 1 15 Adet tesinge FEV1 deder %31 4500 mg hatada |

Genetk tetik e FIZZ allel saptanan ve solunum fonksiyon

TC.
SAGLIK BAKANLIGI
MUGLA L SAGLIK MUDURLUGU
MUGLA EGITIM VE ARASTIRMA HASTANESI

ILAG RAPORU

Muayene Tarihi - 2508 2025

BilgiislemNo - P 251035094

R LT [T L NI TP

Kurumu S GK-SSK MUGLA Poliklinik / Klinik - GOQUS Hastaliklan

Rapor No : '250123306'  Rapor Tar.: 25.08.2025 / 0 Protokol Defter Takip No 519316718

Tani  -J44 9KRONIK OBSTRUKTIF AKCIGER HASTALIGI, TANIMLANMAMIS -

Malzeme Adi PERIYOT Adet Agiklama

IALFA-1-PROTEINAZ INHIBITORL, INSAN Parentersl 144 Adet hafizda 1 3300mg

Sonug "

Sonug "

Karar : 2017 yilindan bu yana hastanemizde alfa-1 antitripsin eksiklidine badli KOAH takip ve tedavi edilen hasta, KOAH ile iigili
medikal fedavileri almasina ragmen, hastalid) progresif olup alfa-1 anfitripsin yerine koyma tedavisi almasi gerekmektedir. Genetik
tetkik ile PiZZ alleli saptanan ve solunum fonksiyon testinde FEV1 dederi %31 saptanan hastanin prolastin C 1000 mq flokon 60
ma/kg olacak sekilde 1x5 haftada 1 IV infiizyon olarak aimasi gerekli ve uygundur Giincel kilosu 75 kilodur.

diolan (0.18 g/L). genetik tetkik ile PI*M malton olan hastanin solunum
fonksiyon testi sonucu FEV dederi % 21 'dir. T.C. Sadiik Bakanhdi Tirkive llac ve Tibbi Cihaz Kurumu 11.08.2025 tarih

ve2518KMBK numarall izin ile diizenlenmistir.
Haftada bir 60 mg/kg dozda Prolastin-C kullanmast uyqundur. 55 kg olan hastanin haftada bir 3300 mq (4 kutu) Prolastin-C

kullanmasi gereklidir.

AATD AUGMENTASYON TEDAVISi Endikasyon ve endikasyon disi rapor érnekleri




Treatment approach

rAAV2-AAT
(intramuscular)

rAAV1- AAT
(intramuscular)

Other: oral

RNAI (s.c.)

siRNA (s.c.)

sIRNA (s.c.)

Oral tablets

ase/tria
identifier

Phase |

Phase |

Phase I
NCT03008914

Phase |
NCT0250368

Phase I1-ll

NCT0394529

Phase |-l
NCT0376782

Phase |
NCT0137946

Treatment approach

Small molecules

AAT-AT (i.v.) (B0 versus

120 mg/ka)

AAT-AT (i.v.)

AAT-AT (i.v.)

AAT-AT (i.v.)

AAT-AT (i.v)

AATAT (i.v.)

AAT-AT s.c.

Inhaled AAT-AT

identifier

Phase Il
NCT04167345

Phase Il
NCT01983241

Phase Il
NCT02525861

Phase Il
NCT02722304

Phase |-l
NCT02870309

Phase |-l
NCT02870348

Phase Il
NCT03385395
Phase |
NCT03362242

Phase Il
NCT04204252

Results to

Primary outcome: evaluate the g
814
AAT-AT

Primary outcome: change from |
point) determin

Acti

Primary outcome: evaluate thi
assess the effects of alpha-1 pro
and various bioma

Terminated early

Primary outcome: rate of change
NF) versus placebo and all al

Primary outcome: safety of 60 1
discontinuations due to A

Results: the pharmacokinetics ar
with AATD were consistent wi

Acti
Primary outcome: safety of 60r
SAEs, discontinuations due t

Non-inferiority of OctaAlphai
terms of the serur

Actiy

Primary outcome: number of part

Primary outcom

tAAV2-CB-hAAT vector

Phase
Oral NE
NCT03636347
Prase |l
Oral NE )
NCT03679598
. Phase
Nebulized hyaluronan
NCT03114020
AN {0 vectorAT  Phase I

(iv) NCT0?168646

Phase |
(iv) NCTO0377416

Phase

hAAT-Fe-AAT (1.
AT 1) NCT03315306

nhibitors

Recruting

Primary outcome: chang from baseine on blood biomarkers of neutrophil

lastase achivity plasma desmosingisodesmosing)

Recruting

Primary outcome: evaluate change In plasma desmosingisadesmasing and

emerqent adverse evenl
Terminatedt (enrolment stopped 18 November 2019 because of slow

envolment)

Primary oulcome: measurament of sputum, plasma, and uring concenlrations
of desmosine and isodesmosing using hyaluronic acid inhalztion versus
Dlacebo

(Gene therapy
Completed

Prirvary outcome: number and proportion of subjects experiencing adverse
effecls Using i AAY gene transfer vactors expressing human AAT

Active, not recruiting
Prirnary outcome: presence of rAAV2-CB-HAAT vector in biood and semen
Using recomoinant AAY vectors
Active, not recruiting

Primary outcome: frequency and severtty of AES using openlabel single and
dose-escalation administrations of Fc fusion protein (AATc)

AATD’de Gelistirilmekte Olan Tedavi Yaklasimlari

RNA temelli tedavi (siRNA, antisens oligoniikleotidler)
Gen tedavisi (AAV vektorleri, CRISPR yaklasimlari)
Inhalasyon tedavisi (AAT, nétrofil elastaz inhibitérleri)
Protein stabilizasyonu ve yanlis katlanmanin azaltiimasi

Santos G, et al.Fac Rev. 2020 Oct 28;9:1. doi: 10.12703/b/9-1.




Chart 4. Criteria for specific treatment of alpha-1 antitrypsin deficiency.
Guideline or summary of

product characteristics

Criteria and recommendations

{country/institution of origin)
Argentina

Belgium

Canada

United States

Spain

Portugal

Poland

BRAZIL/BTA

Age > 18 years, nonsmoking patients with an AAT <= 50 mg « dL", emphysema on CT,
or pulmonary function with an FEV, < 80% of predicted

Mo discontinuation of AAT replacement even if FEV, falls below 25% of predicted
Mot recommended in patients with the Pi*MZ genotype or in most patients with the
Pi*SZ genotype unless they have an AAT < 50 mg « dL " and meet the other criteria
NMonsmoking patients with an AAT < 50 mg - dL' and FEV, 30-60% of predicted and a
decline in FEV, (% of predicted) > 0.5% per year

Patients with an FEV, 60-80% of predicted if the decline is > 1% per year

Monsmoking patients with COPD (FEV, 25-80% of predicted) attributable to
emphysema and serum AAT < 11 pM

Severe AATD in individuals with an FEV, < 65% of predicted

In patients with a FEV, > 65% of predicted, discussion of benefits and costs

Age > 18 years, nonsmoking patients with an AAT < 50 mg » dL", emphysema on CT
or pulmonary function with an FEV < 80% of predicted

Mo discontinuation of AAT replacement even if FEV, falls below 25% of predicted
Age > 18 years, COPD attributed to emphysema caused by AATD, serum AAT < 57 meg
« dL', FEV, 30-70% of predicted, or if the FEV, is = 70% of predicted, a decline in
FEV, > 120 mL « year

Case-by-case decision in other cases and no discontinuation of AAT replacement in
case of deterioration of lung function

Severe AATD, emphysema, nonsmoking patients with an AAT < 11 pM, FEV, 30-65% of
predicted or a decline in FEV, = 50 mL » year™

Age > 18 years, nonsmoking patients, preferably treated at reference centers, with
severe deficiency (serum AAT < 57 mg » dL " or < 11 pM), with proven functional loss
above the physiological level (even in patients with normal lung function or with
mild, moderate, or severe airflow obstruction)

For patients with an FEV, > 80% of predicted, excessive functional loss defined as >
100 mL/year over a three-year period

Mo discontinuation of the specific treatment even if FEV1 falls below 25% of
predicted

AAT: alpha-1 antitrypsin; AATD: alpha-1 antitrypsin deficiency; BTA: Brazilian Thoracic Association.

Adapted from Miravitlles et al.==

Eriskin AATD tedavisine yonelik ¢ok sayida kilavuz mevcut

Feitosa PHR, et al. J Bras Pneumol. 2024 Dec 6;50(5):e20240235.d0i:10.36416/1806-3756/e20240235.




Sonug olarak..

e Agir AATD’de dogru tani/ IV AAT
replasmanina erisimi kritik

* Amfizem progresyonu ve tedavi
yanitini 6ngoren biyobelirteg
gereksinimi var

e Akciger dansite kaybi tedavi

etkinliginin degerlendirilmesinde
duyarh bir olglit
* Kisisellestirilmis replasman

yaklasimlari 6ncelikli arastirma

alani
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AAT replasman tedavisi
60 mg/kg, haftada bir kez, IV infuzyon
218 yas
Siddetli AATD

serum AAT <57 mg/dL veya <11 uMAAT serum duzeyi < 11 pM

yle kontrendikedir.ted(a\éi 0.5 mg/dL) ve

) kesin gorus birligi yok

B MR B e geVve 1 1 2 1 1 re1l 1 . e | 1 . 1

Beklenen bazal FEV, % 30 - 65 veya

Bazal FEV1’den bagimsiz olarak hizli kayb1 (AFEV1 > 120 ml/yil

Fizyolojik diizeyin lizerinde kanitlanmis fonksiyon kaybi
akciger fonksiyonu normal olsa bile

hafif, orta veya agir hava akimi obstriksiyonu varliginda da

1 2 1] 1 ~ 1



-1-08 g/L per year

-1-31 g/L per year

Lung density change from baseline (g/L)

_— e,
Open-label extension trial®

-1-37 gL peryear

—1-08 g/L per year

Lung density change from haseline g/L)

—1-31 g/L per year

Open-label extension trialt

Figure 3: Rates of lung density decrease at TLC during the double-blind and open-label portions of the trial in
(A) all patients and (B) patients completing the open-label study only

Values on graph are annual rates of decrease. A1Pl=al proteinase inhibitor. *A1P1 n=92; placebo n=85_ 1A1PI n=50;
placebo n=47




Chapman KR,, et al.RAPID.Lancet. 2015;386:360—368.
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Figuwre 2: Estimated lung density loss (adjusted PD15) at TLC ower 48 months
Data are from the miixed-effects regression madel applied to each trial separately (RAPID-OLE ITT population).
Adjuosted PDAS=lurng wolume-—adjustaed 15th percentile of the lung density. ITT=intention to treat. TLC=total lung

Capacitw.

RAPID-RCT?: AT’nin etkinligi erken baslanan
180 hasta; ortalama yas 53,8 yil, FEV; %35— hastalarda siirdiiriildii
7“ lkf\lllf\“f\“l“ wrn l’Af\f‘l‘ P ) 1 ] 1 - 1 | 1 v 1

AAT replasman tedavisinde temel yaklasim, hastaligin erken doneminde tedawye ba§lamak
ve progresyonu mumkin oIdugunca erken evrede kontrol altina almaktir.

dansite kaybinda anlamli azalma Kaybedilen dansite geri kazaniimadi >
Anlaml etki g6sterilmeyenler: erken AT baslanmasinin gerekliligini
Akciger fonksiyonu, alevlenmeler, vurgular

hastaneye yatislar veya sagkalim
(bu sonlanim noktalari icin calisma
glicu yetersiz),

ancak potansiyel mortalite faydasi*

McElvaney NG, et al.RAPID-OLE.Lancet Respir Med. 2017;5:51-60.



gL p
RAPID-OLE*: Uzatma Fazi -
) . e =
ALl etklnI|g| erken 2 AAT replacement therapy
baslanan hastalarda 2 \ -151 glLiyear
. e eeg §es 9 3] .

surduraldu B No treatment "

T =28 gllyear N
Geg¢ baslanan hastalarda = gLy X

AATD’de geri donlissliz akciger parankim kaybi, augmentasyon tedavisinin erken
baslanmasiyla onlenebilir.

sekilde yavasladi ol | ;
Kaybedilen dansite geri o s T s
kazanilmadi - erken AT Years "————
~5.6 years
baslanmasinin
A1R=2A-—3 Figure 4 Extrapolation of the effect of AAT replacement therapy on the predicted time to reach terminal respiratory function in RAPID-RCT.
ge rekllllglnl vurgUIar Notes: Reproduced from , Vol 5. McEtvaney NG, et al. Long-term efficacy and safety of @l proteinase inhibitor treatment for emphysema

caused by severe | antitrypsin deficiency: an open-labal extension trial (RAPID-OLE), pp. 51-60. Copyright (2017), with permission from Elsevier.

Abbreviations: AAT, alpha | antitrypsin; RAPID, Randomized, Placebo-controlled Trial of Augmentation Therapy in Alpha-| Proteinase Inhibitor Deficiency; RCT,

randomized controlled trial

McElvaney NG et al. Lancet Respir Med 2017;5:51-60



AATD’de Cerrahi ve Girisimsel Tedavi (LVRS / ELVR)

* 48-65vyas

%83 Erkek,%72 ex-smoker

Genetik / biyokimyasal

ozellik

* Agir AAT eksikligi (<12
mmol/L / <65 mg/dL)

* PiZZ genotipi %96

Radyolojik fenotip

e Altlob agirlikli panasinéz
amfizem (%74)

Uygulanan tedaviler

* LVRS (n=76)ELVR (n=5, 3
seri)

Secilmis AATD olgularinda (6zellikle alt lob baskin amfizem), LVRS ve ELVR
fonksiyonel iyilesme saglayabilir.



AATD testi ne zaman istenmeli?
Review 2 Bull World Health Organ. 1997;75(5):397-415

Alpha 1-antitrypsin deficiency: memorandum from a
WHO meeting

* DSO, KOAH veya eriskin baslangich astim
tanisi alan tum hastalarda AAT testini

onermektedir.(10)

 GOLD ve uluslararasi AATD kilavuzlari ise, yas,
etnik koken veya hastalik siddetinden bagimsiz
olarak tim KOAH’l bireylerde en az bir kez
AATD taramasi yapilmasini,(11



Table 5: Generalized Estimating Equations for the Risk of Chranic Obstructive

Pulmonary Disease in Al Relatves and in Ever-Smoking Relatives® [nP l*ﬁ hftﬂfl}]ﬂ}"gimﬁ Wilh O¢ I'I()l'mill lll}ﬂmmutﬂd ElH[_’ll.’ Uhl‘
ix "rlui Ty ]"I" II'I .' 1 f “H b ] rl
I — P"MZ genotype), lung risk projection is more nuanced. People vith
. 1Y L - 1 1 I i '
Covrt ORESHC) Plake  OREHC) Plie the P"MZ genotype have 5-10 times increased rsk or developing
MZgupe S22 0R NGRITRY 0W COPD if they smoke compared with Pi"MM smokers 11), However,
Age 104(101-1.08 002  1.05(1.00-1.10  0.03 . ' .
Sex 135(039-467) 063  184(047-7.17) 038 it thev mnke their ek wal g senmmac the
M e lem 1 8 i they do not smoke, theirrisk of developing COPD) becomes that

it B i Bk M ofa P"MM never-smoker. A similar paradigm applies o P'SZ

Definition of abbreviations: Gl = confidence interval; N/A = not applicable; OR = adds rati.
“Generalzed estimating squation models were adjusted for familial comelation.

e PiMZ genotipli Sigara icmeyenlerde ise PiMZ ile PiMM
sigara igiCilerinde arasinda KOAH gelisme riski benzerdir. (79)
KOAH riski, PiIMM
genotipli sigara
icicilere gore 5-10

kat daha yiiksektir.  79.MmcEvaney 0J, et al.Am J Respir Crit Care
(31) Med. 2024 Jan 1;209(1):3-5. doi:

Molloy K, et al. Am J Respir Crit Care Med. 2014 Feb 15;189(4):419-27. doi: 10 . 1 1 64/rccm . 202 307_ 1 17 1 E D-

10.1164/rccm.201311-19840C.



 AATD otozomal kodominant kalitilir; bu nedenle indeks
olgunun birinci derece akrabalari, semptomsuz olsalar bile
test edilmelidir. (11)

 Mutasyon tasiyan aile bireyleri genetik danismanlik ve
koruyucu onlemlerden yarar goriir. (76)

* En onemli korunma onlemleri sigaradan kagcinma ve
cevresel/mesleki kirleticilere maruziyeti azaltmaktir. (76)

* PiMZ genotipli sigara igicilerinde KOAH riski, PiIMM
genotipli sigara icicilere gore 5-10 kat daha yiuiksektir. (31)

* Sigara icmeyenlerde ise PiMZ ile PiMM arasinda KOAH
gelisme riski benzerdir. (79)

11.Global strategy for the diagnosis, management, and prevention of chronic obstructive
pulmonary disease 2024 report. 76.Sandhaus RA, et al.Chronic Obstr Pulm Dis. 2016 Jun
6;3(3):668-682. doi: 10.15326/jcopdf.3.3.2015.0182.



Aile taramasinda baslangic¢ testi olarak serum AAT dlizeyi
onerilmez; ¢linkii bu yontem allellerin genetik yapisini
gostermeaz. (2)

Bu nedenle aile bireyleri baslangicta genotipleme ile
degerlendirilmelidir. (2)

Pi*ZZ genotipli, nadir varyantl veya heterozigot birliktelik
tasiyan bireylerin esleri de test edilmelidir. (9)

Her iki ebeveyn de Pi*MZ tasiyicisiysa, cocuklarin agir
homozigot genotip acisindan test edilmesi onerilir. (9)

Glincel kilavuzlar genel popililasyon, ergenler ve
venidoganlarda rutin taramayi 6nermemektedir. (78,81)



Chronic Obstructive Pulmonary Diseases: >

Clinical Practice Guidelines

The Diagnosis and Management of Alpha-1 Antitrypsin Deficiency
in the Adult

* Aile taramasinda baslangi¢ testi olarak serum
AAT duzeyi 6nerilmez; ciinkii bu yontem
allellerin genetik yapisini gostermez.

 Bu nedenle aile bireyleri baslangicta
genotipleme ile degerlendirilmelidir.

Sandhaus RA, et al.Chronic Obstr Pulm Dis. 2016 Jun 6;3(3):668-682..
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ORIGINAL RESEARCH

An analysis of the degree of concordance among
international guidelines regarding alpha-|
antitrypsin deficiency
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Giincel kilavuzlar genel popiilasyon, ergenler ve yenidoganlarda rutin taramayi
onermemektedir. (78,81)

78. Attaway A,etal.Int J Chron Obstruct Pulmon Dis. 2019;14:2089-2101.
81. Barrecheguren M, et al.a1-Antitrypsin Deficiency (ERS Monograph). Sheffield:
European Respiratory Society.



ATS/ERS 2003

J ¥
Kantitatif Kalitatif

| Kantitatif test + bir kalitatif test |

AATE klinik bir tani degil, bir laboratuar tanisidir

ATS/ERS. Am J Respir Crit Care Med 2003;168:818-900

6Alpha-1 Antitrypsin Deficiency. NCBI Bookshelf. A service of the National Library of Medicine, National Institutes of Health.
Pagon RA, Adam MP, Ardinger HH, et al., editors. GeneReviews® Seattle (WA): University of Washington, Seattle; 1993-2017.
James K Stoller, MD et al. Initial Posting: October 27, 2006; Last Revision: January 19, 2017.



+ COPD or emphysema (regardless of age or ethnicity)

+ Adult-onset asthma or asthma with fixed airway obstruction

+ Bronchiectasis of undetermined etiology

« Chronic liver disease of undetermined etiology

+ Necrotizing panniculitis

+ C-ANCA positive vasculitis, including granulomatosis with polyangiitis

+ First-degree relatives and partners of individuals with AATD*

+ Family history of emphysema, bronchiectasis, liver disease, or panniculitis

C-ANCA: cytoplasmic antineutrophil cytoplasmic antibody; and AATD:
alpha-1 antitrypsin deficiency. *AATD should be diagnosed by genotyping
rather than by determination of the serum concentration of AAT.

* Nedeni aciklanamayan kronik karaciger
hastaligi olanlar

* Nekrotizan pannikuliti olanlar

* C-ANCA podzitif vaskuliti olanlar

* Nedeni acitklanamayan bronsektazisi olanlar
 Bu durumlara iliskin aile oykusu bulunanlar

Feitosa PHR, et al. J Bras Pneumol. 2024 Dec 6;50(5):€20240235. doi: 10.36416/1806-
3756/e20240235.



ATS /ERS 2003 ATTD TANI ve TEDAVI REHBERI

S
* Tum semptomatik yetiskin KOAH lilari test edin,

* Tum semptomatik yetiskin amfizemlileri test edin,

* Tum semptomatik yetiskin ve BD ile tam olmayan reversibilite gdsteren
astmalilari test edin

 Saptanabilir bir risk faktort olmayan (sigara, mesleki maruziyet vb),
asemptomatik kalici hyo olan herkes

Nedeni aciklanamayan bronsektazili yetiskinler, karaciger hastaligi
olanlar, Nekrotizan pannikulitliler, Wegener hastaligi

ATS/ERS. Am J Respir Crit Care Med 2003;168:818-900



e AATD tanisinin konulmasinin, aile bireylerinin
test edilmesi gerekliligi, egitimsel onlemlerin
uygulanabilmesi, sigara aliskanliklarina erken
mudahale, hastalara cevresel ve mesleki
maruziyetler konusunda danismanlik verilmesi
ve AATD’ye 6zgl tedavinin gindeme
alinabilmesi gibi cesitli hemen ortaya ¢ikan
etkileri vardir.(75)
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Progenika-Grifols tabanli ¢coklu genotipleme sistemi, DBS veya bukkal

suruintl orneklerinden en sik 14 SERPINA1 varyantini ayni anda
saptayabilmekte; Brezilya dahil cok uluslu gercek yasam uygulamasinda

tanisal olarak uygulanabilir goriinmektedir.



Tercih edilen yontem:
immiinonefelometriNormal serum AAT diizeyi:
>113 mg/dL veya 20-39 uM<110 mg/dL: S, Z
veya nadir allel olasiligini distindirur ve ileri
genetik inceleme gerektirir>11 uM: Koruyucu
esik olarak kabul edilirAkciger/karaciger
hastaliginda distk AAT dizeyi, ileri inceleme
icin uyarici olmahdir



AAT’nin kantitatif olcimiu

Tercih edilen ydntem: immiinonefelometri
Normal serum AAT diizeyi: >113 mg/dL veya
20-39 um

<110 mg/dL: S, Z veya nadir allel olasiligini
disinddurur ve ileri genetik inceleme gerektirir
211 uM: Koruyucu esik olarak kabul edilir
Akciger/karaciger hastaliginda diisiik AAT
diizeyi, ileri inceleme icin uyarici olmalidir



Pi alleli - SeruPi alleli - Serum Alpha-1 Antitrypsin
vuzeyim Alpha-1 Antitiypsin Duzey
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Olgiimii etkileyen durumlar

AAT bir akut faz proteinidir
Enfeksiyon/inflamasyonda %75-100 artabilir
Bu nedenle dlcim stabil donemde yapilmalidir
CRP yiiksekse, test sonucu yaniltici olabilir;
test tekrarlanmalidir

Gebeligin 3. trimesteri, ileri yas ve oral
kontraseptif kullanimi AAT dizeyini artirabilir
Hipoproteinemi ve karaciger yetmezligi AAT
diizeyini dusurebilir



AATD standart tanisal yaklasim



* . Major alleles associated with alpha-1
antitrypsin deficiency.(3,15)

Clinical significance
F Uncertain; slight reduction in activity
| Uncertain; slight reduction in activity

5 Uncertain; slight reduction in activity
z Marked reduction in activity; risk of emphysema and liver disease
L — Marked reduction in activity; risk of emphysema
e Marked reduction in activity; risk of emphysema and liver disease
s Marked reduction in activity; risk of emphysema and liver disease

Marked reduction in activity; risk of emphysema and liver disease
Mo Marked reduction in activity; risk of emphysema

Q0. MO protein expression; risk of emphysema
Qo,,., Mo protein expression; risk of emphysema
Q0 Mo protein expression; risk of emphysema
Q0,... Mo protein expression; risk of emphysema



Guideline or summary of

product characteristics

Criteria and recommendations

(country/institution of origin)
Argentina

Belgium

Canada

United States

Spain

Portugal

Poland

BRAZIL/BTA

Age > 18 years, nonsmoking patients with an AAT < 50 mg » dL-', emphysema on CT,
or pulmonary function with an FEV, < 80% of predicted

No discontinuation of AAT replacement even if FEV falls below 25% of predicted _
Mot recommended in patients with the Pi*"MZ genotype or in most patients with the
Pi*SZ genotype unless they have an AAT < 50 mg « dL-' and meet the other criteria
Nonsmoking patients with an AAT < 50 mg « dL™" and FEV, 30-60% of predicted and a
decline in FEV, (% of predicted) > 0.5% per year

Patients with an FEV, 60-80% of predicted if the decline is > 1% per year
Nonsmoking patients with COPD (FEV, 25-80% of predicted) attributable to
emphysema and serum AAT < 11 pM

Severe AATD in individuals with an FEV, < 65% of predicted

In patients with a FEV, > 65% of predicted, discussion of benefits and costs

Age = 18 years, nonsmoking patients with an AAT < 50 mg = dL™', emphysema on CT
or pulmonary function with an FEV, < 80% of predicted

No discontinuation of AAT replacement even if FEV, falls below 25% of predicted
Age > 18 years, COPD attributed to emphysema caused by AATD, serum AAT < 57 mg
- dL, FEV, 30-70% of predicted, or if the FEV, is = 70% of predicted, a decline in
FEV, > 120 mL « year™

Case-by-case decision in other cases and no discontinuation of AAT replacement in
case of deterioration of lung function

Severe AATD, emphysema, nonsmoking patients with an AAT < 11 pM, FEV, 30-65% of
predicted or a decline in FEV, > 50 mL « year™

Age > 18 years, nonsmoking patients, preferably treated at reference centers, with
severe deficiency (serum AAT < 57 mg « dL" or < 11 pM), with proven functional loss
above the physiological level (even in patients with normal lung function or with
mild, moderate, or severe airflow obstruction)

For patients with an FEV, = 80% of predicted, excessive functional loss defined as =
100 mL/year over a three-year period

Mo discontinuation of the specific treatment even if FEV1 falls below 25% of
predicted

AAT: alpha-1 antitrypsin; AATD: alpha-1 antitrypsin deficiency; BTA: Brazilian Thoracic Association.



Patients with COPD or liver disease and/or family history

Dried blood spot, whole-blood sample or buccal swab (genotype only)

Genotyping for 5 allele and £ allele

Negative Positive

Is there a strong suspicion for null Measure al-antitrypsin level
or rare alleles by family history?

A1ATD diagnosis
MZ, 55,57, 77, 7 null and/or rare,

Measure al-antitrypsin level S null and/or rare

Mormal

Stop A1ATD diagnostic testing Protease inhibitor typing and/or DNA sequencing




MM non-smokers MZ non-smokers MZ ever-smoker

Fig. 1 Potential mechanism for increased disease risk in individuals with the PI*MZ genotype. Left panel: In MM non-smokers, a normal protease/
antiprotease balance exists with normal alveoli. Central panel: MZ non-smokers have a slight imbalance of AAT and neutrophil elastase, IL-8 levels
may increase in the lungs causing neutrophil activation and inflammation and progressive damage in the lungs in some patients. Right panel:
MZ smokers have a greater imbalance between AAT and neutrophil elastase as a result of reactive oxygen species in cigarette smoke inactivating
AAT. Additional factors such as Z polymers and IL-8 inflammatory markers cause greater production of neutrophil elastase in the lung, causing
irreversible damage. Figure adapted from Carroll et al. 2014; https2//doi.org/10.5772/58602 [23] under the Creative Commons Attribution 3.0
License. AAT alpha-1 antitrypsin, IL interleukin
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Fig. 3

AATD pathophysiclogy.

(Reprinted from Respiratory Medicine, Vol 1058/ssue B, Janciauslkiene SM, Bals R, Hoczulla R, Vogelmeier C, HKohnlein T, Welte T, The discovery of ail-
antitrypsin and its rofe in health and disease, 1128-1138, copyright 2011, with permission from Elsevier.)







Paperelectrophoretic separation of plasma proteins

«,—antitrypsin deficiency
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‘ Normal
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AAT molekuld, agirlikli olarak hepatositler tarafindan Gretilen bir glikoproteindir.
AAT ayrica makrofajlar, intestinal ve bronsiyal epitel hiicreleri gibi diger hicre tipleri
tarafindan da sentezlenir.

O'Brien ME, Murray G, Gogoi D, Yusuf A, McCarthy C, Wormald MR, Casey M, Gabillard-Lefort C, McElvaney NG, Reeves EP. A Review of Alpha-1 Antitrypsin Binding Partners for Imnmune Regulation
and Potential Therapeutic Application. Int J Mol Sci. 2022 Feb 23;23(5):2441. doi: 10.3390/ijms23052441. PMID: 35269582; PMCID: PMC8910375.



Alpha-1-antitrypsin — magenta
Neutrophil elastase — cyan
N-linked glycans — green

Covalent linkage — yellow

An

Figure 4. Alpha-1 antitrypsin elastase complex. Model based on the crystal structure of alpha-1

antitrypsin complexed with porcine pancreatic elastase (pdb code 2D26) and the crystal structure of
human neutrophil elastase (pdb code 3Q76).
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Hepatocyte ‘Fallels
e
Transcriptional
Promoters

Figure 1. SERPINAT gene.

Located on the long arm of chromosome 14 at position 14q32.13, the SERPINAT gene consists of three transcriptional
promoters [1a—c] upstream of the transcriptional start codon and four protein-coding regions [2-5]. The S and F mutations

occur in the third protein-coding region, and the | and £ mutations occur in coding regions 2 and 5, respectively. The green
bar in coding region 2 represents the AUG transcriptional start codon and the red bar in coding region 5 represents the TAA
stop codon.

SERPINA1 mutasyonlarina bagli, otozomal kodominant kalitilan bir hastaliktir
Eski adlandirmada Pl lokusu nomenklatiri halen kullanilmaktadir
150’den fazla SERPINA1 varyanti tanimlanmistir

Normal allel M, en sik hastalik iliskili alleller ise S ve Z'dir

Z alleli daha agir klinik tablo ile iliskilidir ve en iyi ¢alisiimis varyanttir

S ve Z allelleri, yanlis katlanmis AAT proteini ve diisiik dolasimdaki AAT diizeyi ile sonuclanir
Hastalar heterozigot (6r. PI*SZ) veya homozigot (6r. PI*ZZ) olabilir; her allel fenotipe katki saglar
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Neurological
+ *CIDP, *MS, *GBS?

Lungs

« COPD

* Bronchiectasis
Liver

s Liver disease

Gallbladder
+ Cholelithiasis

Vasculature .
« “Aneurysmal disease Skin

« ANCA-associated vasculitis + Panniculitis

Figure 2. Clinical manifestations of AATD.

* Speculative association with AATD.

AATD, alpha-1 antitrypsin deficiency; ANCA, antineutrophil
cytoplasmic antibody; CIDP, chronic inflammatory
demyelinating polyneuropathy; COPD, chronic obstructive
pulmonary disease; GBS, Guillain-Barre syndrome; MS,
multiple sclerosis.
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FIGURE 3 Representative '**Xe
MRI maps obtained for 2 AATD with and
without acceleration at a single breath-hold
and multiple breaths (no acceleration).
ADC, apparent diffusion coefficient; Lmy,
mean diffusion length; L, mean linear
intercept estimate; AATD, alpha-one
antitrypsin deficiency; AATD-2, ex-smoker
AATD:; *, indicates undersampling with

the acceleration factor of 7; ™, indicates
multiple breath-holds, no acceleration.

Note that AATD-1 and AATD"-1 maps
(single breath-hold acquisition) are clearly
different from the AATD-1 map (multiple
breath-hold acquisition) in the ventilation
likely because of the unavoidable slice and
lung volume mismatch, the actual parameter
maps are fairly similar



« PANLOBULER AMFIZEM RADYOLOJI BUL

AAT eksikliginde tipik radyolojik patern, alt
loblarda belirgin panlobdiler (panasiner)
amfizemdir; ancak ozellikle sigara maruziyeti
olan olgularda Ust zon agirlikh sentrilobtler
bilesen de gorilebilir.



e AAT Uretimi esas olarak hepatositlerde
gerceklesmekle birlikte, intestinal hucrelerde,
alveollerde, makrofajlarda, notrofillerde ve
korneada da meydana gelir.(3) Protein dolasim
sistemine salinir ve 6zellikle akcigerlerde
notrofil elastazina karsi koruyucu olarak islev
gorur.(3) Yari dmru 3-5 glindir ve normal
bireylerde serum konsantrasyonlari cok az
degisiklik gosterir; ancak inflamatuvar surecler
sirasinda yukselebilir.(3)



10 —
3
© %7
? .
(a8
S 6 :
-~ .
5 - ;- Lo
™ - . - ] - b
- 4 — ] o AR 5 & . H . .
” .{ - .“ - 1 r ; !. .S .. :.
0 —
1 2 3 e 5 6 7 8 9 10 11 12 14 16 18 20 22
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Figure 1. Manhattan plot of genome-wide -log(10) p-values for association with AAT serum level. SNPs reaching genome-wide
significance are shown in green. They all belong to the SERPINA gene cluster.
doi:10.1371/journal.pgen.1003585.g001

* Genel populasyondan bir érneklemde yapilan bir genom capinda
iliskilendirme calismasi, dolasimdaki al-antitripsin diizeylerini
SERPINA1 gen kiimesi ile guiclu bicimde iliskilendirmistir.

Thun GA,et al. PLoS Genet. 2013;9(8):e1003585. doi: 10.1371/journal.pgen.1003585. Epub
2013 Aug 22.
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Figure 1. (#) Correlation of DLCO wath FEV, (r = 0.73, p < 0.0001) and a DCLO value < 50% had a 96.7% sensitivity for the requirement for portable 0.. (B) Significant
comelation between emphysema severity and DLCO% predicted, r = 0.83, p < 0.0001. (C) Increased severity of emphysema detected at an earlier age is observed in
smokers, milder emphysema severity is observed in never smokers ocourring at a later age. (D) There was no significant relationship between severity of CT detected
bronchiectasis and emphysema, r = —0.1664 (p = 0.1625). (E) Increased CT detected bronchiectasis with advancing age, no significant difference in ever-smokers vs. never
Erli-llé]ﬁs is observed. (F) Increased total pack-year smoking history in AATD individuals exposed to passive smoke in childhood (17.25 vs. 9.84 pack-years smoking, p =
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Figure 1la: Fregquency of phenotypes in AATID pabhents
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Figure 1b: Phenotypic overlap in AATD patients

MMP1 ve MMP3, ekstraselltler matriks yikiminda rol alan matriks metalloproteinazlari
kodlayan genlerdir

TNF ise proinflamatuvar bir sitokin olan timoér nekroz faktoriini kodlar.

Bu genlerdeki varyasyonlarin, agir A1ATD olgularinda belirli KOAH alt fenotipleri ile iliskili
olabilecegi bildirilmistir

McAloon, et al.Ther. Adv. Respir. Dis. 3, 23

: —30 (2009).
Wood AM, et al.Respir Res. 2008 Jul 11;9(1):

52. doi: 10.1186/1465-9921-9-52.



Genetic diversity
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Review > Bull World Health Organ. 1997,75(5):397-415.
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American Thoracic Society/European Respiratory

Society statement: standards for the diagnosis and
management of individuals with alpha-1 antitrypsin

deficiency

1. Diagnostic testing.

A type A recommendation for diagnostic testing was made in
the following settings:

* Symptomatic adults with emphysema, chronic obstructive
pulmonary disease (COPD), or asthma with airflow ob-
struction that is incompletely reversible after aggressive
treatment with bronchodilators. (Notably, in populations
where the prevalence of AAT deficiency is known to be
much lower than the general North American and Northern
European prevalence, a Type B recommendation for diag-
nostic testing in this setting is offered.)

ATS/ERS onerilerine ragmen

KOAH’ta rutin AATD
degerlendirmesine uyum diisiik

Tani gecikmekte/ hastalar eksik
taninmaktadir

Results: During the haseline period, among 979 eligible subjects, 4.7% were tested; 8 9% of those
who had phenotype testing performed were found to have AATD (serum levels < 100 mg/dL), of
whom 3.2% had the PI'ZZ genotype. After the alert, among the 624 eligible subjects, the rate of
testing increased severalfold (15.1%, P < .001), though neither the rate of detecting AATD (5.3%) nor
PIZZ (2.6%) differed from the rates during the baseline period. Having an altenate diagnasis (other
than asthma) that could explain airflow obstruction (eg, congestive heart failure, sarcoidosis,
Langerhans cell histiocytosis) was associated with a lower rate of testing (P = .041), while camying a
diagnosis of asthma tended to increase the testing frequency (P = .15). Multivariate analysis showed
that younger age and a smoking history were associated with being tested.

Baslangicta test orani %4,7

Test edilenlerde AATD %8,9 (Pi*ZZ: %3,2)
Miudahale sonrasi test orani %15,1

AATD saptama orani benzer (%5,3)

Pi*ZZ orani benzer (%2,6)

Test edilme ile iliskili faktorler

genc yas /sigara oykusu

American Thoracic Society; European Respiratory Society. Am J Respir Crit Care Med. 2003 Oct 1;168(7):818-900.d0i:10.1164/rccm.168.7.818.

Jain A, et al.Chest. 2011 Jul;140(1):198-204.d0i:10.1378/chest.10-1658



ileri AATD-amfizeminde secilmis hastalarda
BLVR/EBV uygulanabilir.

Uygun olgularda fonksiyon, egzersiz kapasitesi
ve yasam kalitesi iyilesebilir.

Hasta se¢cimi; amfizem dagilimi, hiperinflasyon
ve hedef lob uygunluguna gore yapilir.
AATD, girisimsel tedavi icin dislanan degil;
dikkatle secilmesi gereken bir gruptur.

' 80%
of alpha-1 patients
are current smoke?/

or ex-smokers?

Everaerts S, et al. Bronchoscopic Lung Volume Reduction in AATD. 2023.



TABLE 4. METHODS USED FOR QUANTITATIVE DETERMINATION OF PLASMA ALPHA-1
ANTITRYPSIN, THEIR NORMAL RANGES, AND PROTECTIVE THRESHO_.D VALUE

Method Normal Range Protective Threshold
Radial immunodiffusion 150/200-350/400 mg/dl* 80 mg/dl*

Nephelometry 83/120-200/220 mg/dI* 50 mg/dl*: 11 uM'

Data from references 14, 45, and 299.

*Value obtained by commercially available standards.
"Value obtained by the NHLBI standard.




Serum AAT, DBS (kurutulmus kan damlasi) ile
de odlciilebilirOrnek: parmak ucu veya venéz
kanKan filtre kagidina esit dagitilmaliOda
havasinda 12 saat kurutulmaliNem ve i1siktan
korunarak saklanmalidir
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istatistiksel olarak anlamli olmayan bir e
egilim gostermektedir -y o we e m s s 0 R
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%23 oraninda yavaslatmaktadir
(mutlak fark, 13.4 mL/yil)
Koruyucu etki esas olarak
baslangic FEV, %30-65 beklenen o 1 e
olan hastalarda gortlmektedir:
= FEV; diistis hizinda %26 azalma 3
(mutlak fark, 17.9 mL/yil)
Baslangic FEV; <%30 veya >%65 S S
beklenen olan hastalarda da e
benzer egilimler gdzlenmekle I A E
birlikte, istatistiksel olarak

an Ia m I I d e éi I d i r Figure 2. Forest plot of studies included in the meta-analysis.
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Chapman KR, Stockley RA, Dawkins C, Wilkes MM, Navickis RJ. Augmentation therapy
for alphal antitrypsin deficiency: a meta-analysis. COPD. 2009;6(3):177-184.



AATD AUGMENTASYON TEDAVISI (AT)
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RKC’ler AT’ nin anlamli klinik faydasini
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progresyonu icin daha duyarli bir belirteg

IV-AT, haftada bir kez 60 mg/kg
AATD’nin etkin yonetimine iliskin geliskili dozunda uygulandiginda, tedavi

bilgi siiresi boyunca kanda ve ELF'de AAT
= Klinik etkinlik konusunda tartisma ve diizeylerini varsayilan koruyucu esik
sinirh klinik kabul = bir¢ok ulkede geri degerin lizerine ulasmis

odeme kapsaminda

The AATD Registry Study Group. AJRCCM 2000;161:796—-801.Wewers et al. N EnglJ Med 1987;316:1055-1062.Fraughen DD et al. AIRCCM 2023;208(9):964—
974.Miravitlles M et al. Eur Respir Rev 2023;32:230170
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