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Alpha-1 Antitrypsin Deficiency

What is it?

What should I do about it?



Are you thirsting for knowledge? 

Let me quench your thirst.



What is Alpha-1 

Antitrypsin (AAT)?

ÅProtein coded for by single gene on 

long arm of chromosome 14

ÅSynthesized in hepatocytes (the liver) 

and transported to blood

ÅAAT permeates all tissues

ÅMajor inhibitor of proteolytic enzymes

ÅPrimary target: neutrophil elastase
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What is Alpha-1 Antitrypsin 

Deficiency (Alpha-1)?

ÅGenetic/Hereditary condition causing decreased levels 

of AAT in blood and tissues

ÅCause of deficiency: hepatocytes canôt release defective 

protein

ÅAffects an estimated 100,000 people in the US and a 

similar number in Europe

ÅApproximately 25 million carriers of the Alpha-1 gene in 

the US

ÅPredisposes to lung, liver, other disease

Reference: www.alphaone.org; ñA healthcare Providers Guide to Alpha-1 Antotrypsin Deficiencyò

http://www.alphaone.org/


Vikings Spread the 

ñZò Gene

Conquistadors Spread 

the ñSò Gene

One of the most common genetic 

disorders worldwide

òNot a rare disorder, but a rarely diagnosed disorderó



Genetic Aspects

ÅAutosomal

ïFound equally in both men and women

ÅCodominant

ïA pair of alleles (genes) controls the synthesis

ÅAllele located on chromosome 14

ÅMore than 90 different alleles (most rare)

òNot a rare disorder, but a rarely diagnosed disorderó
Reference: www.alphaone.org; ñA healthcare Providers Guide to Alpha-1 Antitrypsin Deficiencyò

http://www.alphaone.org/


Phenotype Inheritance -Codominant 

MZ ZZMZ

MZ MZ

MM

Reference: www.alphaone.org; ñA healthcare Providers Guide to Alpha-1 Antotrypsin Deficiencyò

http://www.alphaone.org/




Alpha-1 Genotypes/Phenotypes

Levels mM/L
Symptomatic

Risk

Pi-MM Normal 20-53 None

Pi-MS Almost Normal 20-48 Very Low

Pi-SS Intermediate 15-33 Low

Pi-MZ Intermediate 12-35 Low

Adapted from www.alphaone.org; ñA healthcare Providers Guide to Alpha-1 Antotrypsin Deficiencyò

http://www.alphaone.org/


Alpha-1 

Genotypes/Phenotypes

Levels mM/L
Symptomatic 

Risk

Pi-SZ Low 8-19 Variable

Pi-ZZ Very Low 2.5-7 High

Pi-Z-Null Very Low <2.5 Very High

Pi-Null-Null Absent None Very High

Adapted from www.alphaone.org; ñA healthcare Providers Guide to Alpha-1 Antotrypsin Deficiencyò

http://www.alphaone.org/


Diagnosis

Less than 10% diagnosed

> 90% undiagnosed

The Tip of the Iceberg

òNot a rare disorder, but a rarely diagnosed disorderó

2-3% of all COPD 

Patients have 

Alpha-1

ATS States 

~80,000-100,000

have Alpha-1

Only 7000 

diagnosed



Disease in Alpha-1

ÅLung disease ïñAAT-COPDò

ïEmphysema

ïBronchiectasis

ÅNewborn, Childhood and adult liver disease

ïFulminant liver failure

ïCirrhosis

ÅRarely

ïNecrotizing panniculitis 

ïVasculitis (especially Wegenerôs Granulomatosis)

Reference: www.alphaone.org; ñA healthcare Providers Guide to Alpha-1 Antotrypsin Deficiencyò

http://www.alphaone.org/


Lung Disease

ÅOften in younger adults symptomatic usually in 

the 3rd or 4th decade of life and out of proportion 

to smoking history

ÅRisk factors:

ïSmoking

ï2nd hand smoke

ïOccupational exposures

ïLung infections

Reference: www.alphaone.org; ñA healthcare Providers Guide to Alpha-1 Antotrypsin Deficiencyò

http://www.alphaone.org/


Lung Disease

ÅCharacteristics

ïDestruction of airspaces leading to emphysema

ïEmphysema is predominantly  at the base of lung

ïDramatic airspace inflammation 

ÅIncrease of neutrophil and cytokines

ÅMany present with asthma

Reference: www.alphaone.org; ñA healthcare Providers Guide to Alpha-1 Antotrypsin Deficiencyò

http://www.alphaone.org/


Lung Disease

Å Alpha-1ïrelated lung disease presents with 

common respiratory symptoms:

ïDyspnea 

ïDecreased exercise tolerance

ïWheezing 

ïCough 

ïExcess sputum production 

ïFrequent lower respiratory tract infections

ïHistory of suspected allergies and/or asthma



Clinical History

ÅResults from 2 patient registries regarding prior 
diagnosis before Alpha One:

ï54% had emphysema

ÅThe mean FEV1 among 1129 participants in the 
NHLBI registry was 43% of predicted with a mean 
age of 45.

ï72% had respiratory symptoms

ï35% had a diagnosis of asthma.

Å61% of NHLBI had FEV1 reversibility when tested with 
3 serial spirometries.

Not all patient followed the same clinical path
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All patients with  symptomatic COPD 

should be tested for Alpha-1

Who Should be Tested for 

A1ATD?
As per ATS Guidelines published October 20, 20033

Physicians very selective

Å<50% screen more than 10% of COPD Px

ÅOnly 12% screen 50% or more 

Å16% do not screen at all

On average, it takes 7 years and 5 doctors to make the diagnosis



Who Should be Tested for 

A1ATD?

ÅEarly-onset emphysema (at or less than 45 years of age)

ÅEmphysema in the absence of a recognized risk factor (smoking, 

occupational dust exposure, etc.)

ÅEmphysema with prominent basilar hyperlucency

ÅOtherwise unexplained liver disease

ÅNecrotizing panniculitis

ÅAnti-proteinase 3-positive vasculitis (C-ANCA [anti-neutrophil 

cytoplasmic antibody]-positive vasculitis)

ÅFamily history of any of the following: emphysema, bronchiectasis, 

liver disease, or panniculitis

ÅBronchiectasis without evident etiology

ATS Guidelines published October 20, 20033

The following features should prompt suspicion:



Why Arenõt Patients Tested for AAT 

Deficiency?

Issues                         

ÅMisconception that AAT 

Deficiency is rare

ÅMisconception  that deficiency is 

found in only one ethnic group

ÅMisconception that testing is 

invasive,  expensive and time 

consuming.    

ÅLack of awareness of efficacy in 

AAT augmentation therapy

Answers

ÅAAT deficiency may be one of the most 

common, serious hereditary disorders 

in the world.

ÅStudies show that deficiency is found 

in ALL  ethnics group.

ÅTesting is quick and noninvasive and  

screening may be free.

ÅStudies show augmentation therapy 

can raise  and maintain serum levels of 

AAT above the ATS/ERS Protective 

threshold



Prevalence of AATD* in the 
US
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*                       Alpha-1 is not so rare.                                      Homozygote PI*ZZ only.



ÅAlpha1 Antitrypsin Deficiency, Serum

ïScreening blood test that measures the concentration of 
circulating A1AT

ïAn acute phase reactant and can rise with inflammation

ïBlood draw or finger stick

ÅAlpha1 Antitrypsin Deficiency, Phenotyping

ïPhenotype testing that determines whether the patient is a 
carrier of the deficiency or a sufferer

ïBlood draw or finger stick

ÅAlpha1 Antitrypsin Deficiency DNA Analysis 

ïDetermines the mutations of the Z and S genes

ïBuccal Swab test

One Testé Once A Lifetime

For A Clear Diagnosis



Testing

ÅTesting can be ordered through lab orders for 
the blood draw 

ïSent to Commercial Reference Laboratories

ïAlpha-1 Center (Salt Lake City, UT)

ïUniversity of Florida (Gainesville, FL)  

ÅConfidential testing available to patients through 
the Alpha-1 Research Registry (Medical 
University of So. Carolina)



Alpha-1 Testing Cost

ÅSerum Level $80-$130

ÅPhenotype $105-$175

ÅGenotype $200-$280

Serum levels and Phenotyping is covered by all 

insurance including Medicare and Medicaid



Treatment Options

ÅStandard Therapies in COPD Treatment

ÅSmoking avoidance

ÅPulmonary Rehab

ÅBronchodilators (long-acting)

ÅInhaled steroids

ÅOxygen

ÅLung transplant (not always a solution: ñRecurrence of 
Pulmonary Emphysema in an AAT deficient Lung Transplant 
RecipientòAm. J. Respir . Crit. Care Med. 170: 811 -814

ÅAugmentation Therapy



Augmentation Therapy

ÅAugmentation therapy is expressly used to 

increase serum and lung epithelial lining fluid 

(ELF) levels of A1AT 8-10

ÅIt is the recommended treatment for adult patients 

with A1ATD and evidence of emphysema3
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Alpha -1 Augmentation Therapies

Zemaira Prolastin-C Aralast NP GLASSIA  

Purity >94%* >90% NA NA

Viral 

Reduction
Two steps:
Pasteurization and 

dual ultrafiltration

Two steps:

Solvent detergent 

and nanofiltration

Two steps:

Solvent detergent 

and nanofiltration

Two steps:

Solvent detergent and 

nanofiltration

Dosing:
mg/kg body 

wt

Infusion 

freqôcy

Infusion time

Infusion 

volume

60

Weekly

15 minutes

20 ml/g 

0.08ml/kg/min

60

Weekly

15 minutes

20 ml/g

0.08ml/kg/min

60

Weekly

~40 minutes 

50 ml/g

0.08ml/kg/min

60

Weekly

~60-80 minutes

50 ml/g

0.04 mL/kg body weight 

per minute 

Product 

Presentation

1 gm vial

Peel off labels

Color coded bottles

1 gm vial 0.5g and 1 gm vial 1 gm vial (50ml of 

liquid- no 

reconstitutioné

Storage Room temperature Room temperature Room temperature Refrigerate

Store at 2-8° C or 36-

46° F



Zemaira Infusion



Summary

ÅAlpha One Antitrypsin Deficiency is present in 

your clinic:  They just need to be tested

ÅAATD is not just severe emphysema in young 

patients

ÅTesting for AATD is quick and easy

ÅEarly detection can allow risk avoidance and 

added years to our life.

ÅAugmentation therapy is available



What Can

Respiratory Therapists Do?




