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I. Policy Description

Alpha 1-antitrypsin deficiency (AATD) is a genetic disease that causes deficient or defective
production of the alpha-1 antitrypsin (AAT) protease inhibitor that can affect the lungs, liver, and
skin (Stoller, 2022b). AAT deficiency results in unbalanced rapid breakdown of proteins,
especially in the supporting elastic tissue of the lungs (NORD, 2022).

II. Indications and/or Limitations of Coverage

Application of coverage criteria is dependent upon an individual’s benefit coverage at the time of

the request.

1) For individuals who are suspected of having alpha-1 antitrypsin (AAT) deficiency, serum
quantification of alpha-1 antitrypsin (AAT) protein and AAT phenotyping or AAT
proteotyping (see Note 1) MEETS COVERAGE CRITERIA in any of the following

situations:

a) For symptomatic individuals 18 years or older with emphysema, COPD, or asthma.

b) For individuals with unexplained liver disease.

c) For individuals with persistent obstruction on pulmonary function tests without identifiable
risk factors (e.g., cigarette smoking, occupational exposure).

d) For individuals 18 years or older with necrotizing panniculitis.

e) For the siblings of an individual with known alpha-1 antitrypsin (AAT) deficiency.

f) For individuals with anti-proteinase three-positive vasculitis (C-ANCA [anti-neutrophil
cytoplasmic antibody]-positive vasculitis).

g) For individuals with bronchiectasis without evident etiology.
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2) For individuals who have negative genotype results for common variants or who have
discordant results between AAT serum levels and proteotype, but for whom a clinical suspicion
of AAT deficiency remains, isoelectric focusing/phenotyping MEETS COVERAGE
CRITERIA.

The following does not meet coverage criteria due to a lack of available published scientific
literature confirming that the test(s) is/are required and beneficial for the diagnosis and treatment
of an individual’s illness.

3) For all other situations not described above, testing for AAT deficiency DOES NOT MEET
COVERAGE CRITERIA.

NOTES:

Note 1: AAT phenotyping should be performed using isoelectric focusing. AAT proteotyping (Pi-
typing or protease inhibitor typing) for Z and S alleles should be performed using liquid
chromatography-tandem mass spectrometry.

III. Table of Terminology

Term Definition
AITAT Alpha-1 antitrypsin
AAT Aspartate aminotransferase
AATD Alpha 1-antitrypsin deficiency
ACG American College of Gastroenterology
ALT Alanine transaminase
AST Aspartate aminotransferase
ATS/ERS | American Thoracic Society/European Respiratory Society
C-ANCA | C-Anti-neutrophil cytoplasmic antibody
CMS Centers for Medicare and Medicaid Services
COPD Chronic obstructive pulmonary disorder
CTS Canadian Thoracic Society
ERS European Respiratory Society
GC Gas chromatography
GOLD Global Initiative for Chronic Obstructive Lung Disease
HPLC High-performance liquid chromatography
LBV Likely benign variants
LDTs Laboratory developed tests
MALDI Matrix-assisted laser desorption ionisation
MMP-12 | Matrix metalloproteinase-12 gene
MS-TOF | Time of flight mass spectrometry
NAFLD Non-alcoholic fatty liver disease
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Term Definition
NICE National Institute Health and Care Excellence
ON-CD Ontario Center
PCR Polymerase chain reaction
Pi Protease inhibitor
PiMZ Protease inhibitor Z allele
PV Pathogenic variant
QTOF Quadrupole time of flight
RCTs Randomized controlled trials
RFLP Restriction fragment length polymorphism
SERPINAI | Serine protease inhibitor
UMV Undefined molecular variants
WHO World Health Organization

IV. Scientific Background

Alpha-1 antitrypsin deficiency (AATD) is an underrecognized genetic condition that affects
approximately 1 in 2,000 to 1 in 5,000 individuals and predisposes to liver disease and early-
onset emphysema (Stoller & Aboussouan, 2012). It is estimated (Campos et al., 2005) that up to
80,000 to 100,000 people in the United States have the severe form of the disease (homozygous
in null or abnormal alleles). There is much variation in the disease prevalence in other nations
(de Serres et al., 2007), but most current estimates are that 3 million people worldwide have
severe AATD (Stoller, 2022a).

AATD is a result of abnormal alpha-1 antitrypsin (AAT) protein inherited in an autosomal
recessive pattern with codominant expression in which both genes inherited can be active and
contribute to the genetic trait they control. AAT is a member of the serine protease inhibitor (Pi)
family, referred to as “serpins”, and it inhibits the proteolytic enzymes elastase, trypsin,
chymotrypsin, and thrombin. AAT is encoded by the gene SERPINAI (Stoller, 2022a).

The AAT protein is produced in the liver and has a role in protecting lungs from injury by
neutrophil elastase, which is secreted by white blood cells as a response to inflammation or
infection. If the enzyme remains unchecked by AAT protein, damage to alveoli resulting in
chronic obstructive pulmonary disease can occur. This includes emphysema, asthma,
bronchiectasis, and spontaneous pneumothorax. Smoking and other environmental exposure can
cause further damage (Stoller, 2022a, 2022b).

Abnormal molecules of AAT protein caused by this illness can also cause liver
dysfunction. Pathologic polymerization of the variant AAT can occur, resulting in
intrahepatocyte accumulation of AAT molecules, leading to cirrhosis, fibrosis, cholestasis, or
hepatomegaly. Liver disease is more common in individuals with certain allele combinations.
Male gender and obesity may be risk factors for progression to advanced liver disease in
adulthood among patients with severe AAT deficiency. In contrast, alcohol use and viral hepatitis
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do not appear to increase the risk of progressive hepatic failure (Stoller, 2022b). AATD is a
common genetic cause of liver disease in children (de Serres et al., 2003).

Skin manifestations of AATD are also recognized. The most associated skin condition is
necrotizing panniculitis. In this condition, inflammatory skin lesions are thought to be a
consequence of the AAT protein loss of function and subsequent unchecked proteolysis enzyme
activity in the skin and subcutaneous tissue. Associations between alpha-1 antitrypsin (AAT) and
vascular disease, inflammatory bowel disease, glomerulonephritis, and vasculitis have been
proposed but not definitively established (Stoller, 2022b).

Due to the numerous alleles associated with AAT, each allele has been given a letter code based
on the “electrophoretic mobility of the protein produced”. The normal allele is the “M” allele,
and the most common mutation is the “Z” allele. This system applies for each individual allele;
for example, a homozygous Z genotype would be denoted as “ZZ”. Similarly, a wildtype (or
“normal”) genotype would be “MM”. Besides the normal phenotype, the three other categories
of AAT include “deficient” in which insufficient AAT is produced; “null” in which no AAT is
produced at all; and “dysfunctional” in which a typical amount of AAT is produced, but the AAT
protein does not function correctly (Stoller, 2022a).

Proprietary Testing

Initial testing often begins with serum quantification of AAT protein. This can be done through
several methods, including immune turbidimetry and nephelometry (Stoller, 2022a). A low level
is generally represented by a serum level below 11 micromol/L (less than 57 mg/dl using
nephelometry). Due to the variation of reference ranges in different testing methodologies, most
labs will complete isoelectric phenotyping on any individual with a serum AAT levels of < 100
mg/dL (18.4 micromol/L). In fact, the American Thoracic Society suggests persons with
borderline serum levels (defined as 12-35 micromoles or 90 to 140 mg/dL) have qualitative
testing (ATS/ERS, 2003).

Isoelectric immunophenotype testing uses the difference in migration rates of allele variants
under isoelectric focusing. For example, the M variant will migrate to the middle of the gel, Z
will migrate the slowest, and F migrates quickly to the side closest to the anode. This is not a
genetic test. On occasion the results can be inconclusive or discordant with quantitative testing,
requiring genotype testing of the most-common variants (Stoller, 2022a).

Genotype testing for the most common allele variants can be utilized where isoelectric
immunophenotype testing is inconclusive. Usually polymerase chain reaction (PCR) or
restriction fragment length polymorphism (RFLP) techniques are utilized to determine if the most
common alleles are present. When dealing with the possibility of a rare variant or null allele, full
gene sequencing can be utilized as a final diagnostic measure (Stoller, 2022a).

In 2017, Grifols won FDA approval for AAT Deficiency Test, which is capable of simultaneously
analyzing 99% of the most prevalent known mutations causing alpha-1 antitrypsin deficiency.
The molecular test analyzes simultaneously 192 samples per kit, and in a single reaction,
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identifies 14 of the most prevalent known mutations in the SERPINAT1 gene, responsible for this
genetic disorder.

Using Progenika’s FDA-cleared A1AT Genotyping Test, Matrix Clinical Labs released the
proprietary Alpha ID screening test, a comprehensive targeted genetic test assessing 14 common
and rare alleles in the SERPINAI gene. “The Alpha ID screening test utilizes an easy-to-use
saliva collection swab and does not require a blood draw or finger stick. If a positive result is
found using this test, a follow-up test, Alpha ID Confirm, uses a finger stick and a blood spot
card to asses A1AT protein levels as well a potential reflex to next-generation sequencing (NGS)
to help physicians achieve an accurate diagnosis of Alpha-1 antitrypsin deficiency (A1ATD)”
(Matrix Clinical Labs & 2022).

Clinical Utility and Validity

The literature on the analytic and clinical validity of genetic testing for AATD is limited. In
addition, few randomized controlled trials (RCTs) have evaluated the impact of AATD testing
on patient outcomes. Current evidence-based guidelines (Vogelmeier et al., 2017) for diagnosis
and management of AATD recommend specific interventions for patients with emphysema and
AATD. AAT augmentation therapy is often prescribed for patients with AATD and chronic
obstructive pulmonary disorder (COPD). In addition, several studies have documented that the
disease is under-recognized with delay in diagnosis of between 5 to 8 years (Barrecheguren et
al., 2016; Stoller et al., 2005).

Snyder et al. (2006) evaluated the laboratory methods of assessing AATD. Samples from 512
individuals were analyzed, and “Al1AT concentrations were measured by nephelometry.
Phenotype analysis was performed by isoelectric focusing electrophoresis. The genotype assay
detected the S and Z deficiency alleles by a melting curve analysis.” Of these 512 samples, 10
(2%) were discordant between genotype and phenotype. Of these 10 results, 7 were attributed to
phenotyping errors. 4% of the samples submitted to genotype and quantitative analysis were
“reflexed” to phenotyping, where phenotyping confirmed the genotype result 85% of the time.
The investigators concluded, “The combination of genotyping and quantification, with a reflex
to phenotyping, is the optimal strategy for the laboratory evaluation of A1AT deficiency” (Snyder
et al., 2006).

Sorroche et al. (2015) examined a cohort of COPD patients and the prevalence of severe AATD.
1002 patients were evaluated, and 785 (78.34%) had normal AAT levels. The remaining 217
patients had low AAT levels, but only 15 patients had a genotype associated with severe AATD.
Of these 15 patients, 12 were ZZ and 3 were SZ. Of the 202 other patients, 29 were a Z
heterozygote, 25 were an S heterozygote, and 4 were an SS homozygote. 144 patients could not
be definitively diagnosed (Sorroche et al., 2015).

Corda et al. (2011) examined the prevalence of AATD in a supposed ‘“high-risk” area. 8§17
residents participated, and 67 had low AAT serum levels. 118 residents carried AATD-related
alleles, 114 of which were heterozygotes “(46 Z, 52 S, 9 P(brescia), 4 M(wurzburg), 2 I, 1
P(lowell)”. The authors concluded, “the large number of mostly asymptomatic individuals with
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AATD identified suggests that in high-risk areas adult population screening programs employing
the latest genetic methods are feasible” (Corda et al., 2011).

Soriano et al. (2018) evaluated the prevalence of AATD testing in COPD patients. The patient
sample came from “550 UK Optimum Patient Care Research Database general practices”. Out
0f 107,024 COPD patients, only 2.2% had any record of being tested for AATD. Of those tested,
23.7% were diagnosed with AATD. The investigators also noted that between 1994 and 2013,
the incidence of AATD diagnosis increased. The authors concluded “that AATD remains
markedly underdiagnosed in COPD patients” (Soriano et al., 2018).

Greulich et al. (2016) evaluated the results of a large, targeted screening program for AATD. The
samples were distributed by a German AAT laboratory over a period of 12 years, and 18,638
testing kits were obtained. Of this sample, 6919 carried at least one mutation, and 1835 patients
were considered to have severe AATD. 194 of these patients had “rare” genotypes. The authors
concluded that “among clinical characteristics, a history of COPD, emphysema, and
bronchiectasis were significant predictors for Pi*ZZ, whereas a history of asthma, cough and
phlegm were predictors of not carrying the genotype Pi*ZZ” (Greulich et al., 2016).

Mattman et al. (2020) compared the comprehensiveness and efficiency of pathogenic variant
(PV) detection of four different protocols from 2011 to 2018 in laboratories across Canada. From
5399 index patients, 396 ZZ genotypes were identified. The protocol for serum A1AT
concentration/DNA sequencing in the Ontario center (ON-CD) yielded the highest PV detection
— “genotypes with at least one PV, other than S, Z, or F, were identified at 0.67/ZZ as compared
to <0.2/ZZ (all others).” However, it also had the highest rates of undefined molecular variants
(UMV) (0.16/ZZ vs <0.12/ZZ) or likely benign variants (LBV) compared to all others (0.08/ZZ
vs <0.06/ZZ). The authors concluded the “strategies with readily detect variants across the full
coding sequence of SERPINAI detect more PV as well as more UMV and LBV” (Mattman et
al., 2020).

Hamesch et al. (2019) evaluated the clinical landscape of liver symptoms in patients with AATD,
specifically the Pi1*ZZ genotype. 554 patients (403 exploratory cohort, 151 confirmatory cohort)
were included and were compared to 234 controls without pre-existing liver disease. The authors
found significantly higher levels of serum liver enzymes in the Pi*ZZ carriers compared to
controls, further noting that “significant’ fibrosis was suspected in 20%-36% of Pi*ZZ carriers.
Signs of advanced fibrosis were 9 to 20 times more common in carriers compared to non-carriers.
Controlled attenuation parameter of >280 dB/m, which suggests “severe” steatosis was detected
in 39% of carriers compared to 31% of controls. Finally, P1*ZZ carriers were found to have lower
serum concentrations of triglyceride, low, and very-low density lipoprotein cholesterol compared
to controls, which the authors suggested to represent impaired hepatic secretion of liquid. Overall,
the authors concluded that they identified evidence of liver steatosis, impaired liver secretion,
liver fibrosis, and that their data could assist in hepatologic management of Pi*ZZ carriers
(Hamesch et al., 2019).

Strnad et al. (2019) investigated the impact of the Pi*Z and Pi*S genotypes on subjects with non-
alcoholic fatty liver disease (NAFLD) or alcohol misuse. Separate cohorts of 1184 with NAFLD
and 2462 with chronic alcohol abuse were included. The authors found Pi*Z genotypes in 13.8%

M2068 Testing for Alpha-1 Antitrypsin Deficiency Page 6 of 16



Vv
' ® avalon CareSource

Qualified Health Plans offered in North Carolina by
CareSource North Carolina Co., d/b/a CareSource

of patients with cirrhotic NAFLD but only 2.4% of patients without liver fibrosis. From there,
the increased risk of NAFLD subjects to develop cirrhosis was found to be 7.3 times higher in
Pi*Z carriers. The Pi*Z variant was also found in 6.2% of alcohol abusers but only 2.2% of
alcohol abusers without significant liver injury. The increased risk was found to be 5.2 times
higher in Pi*Z carriers. The Pi*S variant was not associated with NAFLD-related cirrhosis and
only mildly with alcohol-related cirrhosis (increased risk = 1.47 times). The authors concluded
that the Pi1*Z variant was the strongest “single nucleotide polymorphism-based risk factor for
cirrhosis in NAFLD and alcohol misuse, whereas the Pi*S variant confers only a weak risk in
alcohol misusers” and remarked that this finding should be considered in future genetic
counseling of affected individuals (Strnad et al., 2019).

Carreto et al. (2020) examined the utility of routine screening for AATD among patients with
bronchiectasis, due to the contradiction in guidelines from the British Thoracic Society, which
recommend screening for bronchiectasis among patients with AATD, but not vice versa. After
screening 1600 patients with bronchiectasis from two centers in the UK from 2012-2016, they
found only eight patients with AATD. They concluded that because of the low prevalence of
AATD as an etiology for disease presentation among patients with bronchiectasis, routine
screening for AATD would not significantly impact clinical management through augmentation
therapy, smoking cessation, and genetic counselling, among other methods. Despite this, the
researchers did note that higher rates of detection may be found in other geographical regions in
the UK or in other countries (Carreto et al., 2020).

In 2021, Murray et al. evaluated the efficacy of a liquid chromatography-tandem mass
spectrometry (LC-MS/MS) (proteotyping)-based algorithm for AATD detection (n=5474), as
compared to the more traditional isoelectric focusing (IEF) phenotyping (n=16147). Here, the
authors found that LC-MS/MS reduced the rate of IEF) phenotyping by 97% and the 3% of cases
that were reflexed to IEF resulted in and addition 0.2% of phenotype findings. By retrospectively
applying the proteotype-based algorithm to the IEF cohort, they demonstrated a 99.9% sensitivity
for the detection of deficiency-associated phenotypes. The authors concluded that the
“proteotype algorithm is a sensitive and cost-effective approach for the diagnosis of clinical AAT
deficiency” (Murray et al., 2021).

Bellemare et al. (2021) studied the clinical utility of determining the allelic background of
mutations causing alpha-1 antitrypsin deficiency. SERPINAI was DNA sequenced to identify
rare variants that could confer the risk of developing emphysema. Seven carriers of a rare variant,
Leu353Phe fsTer24, known to lead to undetectable serum levels of AAT, were studied using an
allele-specific DNA sequencing method that they developed. Results demonstrated that
Leu353Phe fsTer24 variant was transmitted on the same allele as the M3 variant in all the
patients and two of the seven patients had either a S or Z allele. The lowest AAT serum levels
were observed in compound heterozygotes for the S or Z allele, suggesting higher risk of
developing emphysema. This study showed that understanding the clinical significance of
genetic variants found in SERPINA1 can lead to better clinical outcomes (Bellemare et al., 2021).

Ashenhurst et al. (2022) conducted a study to examine whether direct-to-consumer genetic
testing increased the identification of previously undetected individuals specifically with AATD,
and whether it impacted clinical care. In this cross-sectional study using a survey from the
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23andMe, Inc. research platform with 195,014 participants, researchers found that the allele
frequency of PI*S was 15.1%, 6.5% for PI*Z, and 0.63% with PI*ZZ. Half of those with the
PI*ZZ allele combination were able to confirm their diagnosis with a physician. 27% of the
participants were first made aware of their disease status through this test, and among these
participants, “the diagnostic delay interval was 22.3 years.” As a result of this finding, there was
a 1.7 times increased odds of reporting smoking reduction and 4.0 times increased odds of
reporting reduced alcohol consumption. This demonstrates that having convenient methods of
detecting pathogenic variants of the SERPINA 1 gene in commercial testing could benefit patients
in the long run in terms of reducing risks of complications from AATD.

V. Guidelines and Recommendations

American Thoracic Society/European Respiratory Society

The ATS/ERS released joint guidelines on the “Diagnosis and Management of Individuals with
Alpha-1 Antitrypsin Deficiency.” These recommendations are as follows (ATS/ERS, 2003):

Policy Guidelines

Recommendations were classified as follows:
Type A: Genetic testing is recommended
Type B: Genetic testing should be discussed and could be accepted or declined
Type C: Genetic testing is not recommended, i.e., should not be encouraged
Type D: Recommend against genetic testing, i.e., should be discouraged
Type A recommendations for diagnostic testing in the following situations:

1. Symptomatic adults with emphysema, COPD or asthma with airflow obstruction that
is not completely reversible with aggressive treatment with bronchodilators

2. Individuals with unexplained liver disease

3. Asymptomatic individuals with persistent obstruction on pulmonary function tests with
identifiable risk factors (e.g., cigarette smoking, occupational exposure)

4. Adults with necrotizing panniculitis

5. Siblings of an individual with known alpha-1 antitrypsin (AAT) deficiency

Type B recommendations for diagnostic testing in the following situations:

Adults with bronchiectasis without evidence etiology

Adolescents with persistent airflow obstruction

Asymptomatic individuals with persistent airflow obstruction and no risk factors
Adults with C-ANCA positive (anti-proteinase 3-positive) vasculitis

Individuals with a family history of COPD or liver disease not known to be attributed
to AAT deficiency

6. Distant relatives of an individual who is homozygous for AAT deficiency

M
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7. Offspring or parents of an individual with homozygous AAT deficiency

8. Siblings, offspring, parents or distant relatives of an individual who is heterozygous for
AAT deficiency

9. Individuals at high risk of having AAT deficiency-related diseases

10. Individuals who are not at risk themselves of having AAT deficiency but who are
partners of individuals who are homozygous or heterozygous for AAT deficiency

Type C recommendations for diagnostic testing in the following situations

1. Adults with asthma in whom airflow obstruction is completely reversible
2. Predispositional testing
3. Population screening of smokers with normal spirometry

Type D recommendations for diagnostic testing in the following situations:

1. Predispositional fetal testing
2. Population screening of either neonates, adolescents or adults*

* Population screening is not recommended currently. However, a possible exception (type B
recommendation) may apply in countries satisfying all three of the following conditions: (1)
the prevalence of AAT deficiency is high (about 1/1,500, or more); (2) smoking is prevalent;
and (3) adequate counseling services are available.

The following features should prompt suspicion by physicians that their patient may be more
likely to have AAT deficiency:

Clinical Factors

e Early-onset emphysema (age of 45 years or less)

e Emphysema in the absence of a recognized risk factor (smoking, occupational dust
exposure, etc.)

e Emphysema with prominent basilar hyperlucency

e Otherwise unexplained liver disease

e Necrotizing panniculitis

e Anti-proteinase three-positive vasculitis (C-ANCA [anti-neutrophil cytoplasmic
antibody]-positive vasculitis)

e Bronchiectasis without evident etiology

The ATS/ERS also made statements on serum testing for AATD. “Serum phenotyping by
isoelectric focusing performed by a reliable laboratory is the accepted “gold standard” for
diagnosing AAT deficiency”. The guidelines recommend “that all subjects with COPD or asthma
characterized by incompletely reversible airflow obstruction should be tested once for
quantitative AAT determination. Also, individuals with evidence of cirrhosis of the liver with no
known etiology should be tested for candidate phenotypes (e.g., PI*ZZ, PI*MZ, PI*Mmalton)
and testing should be considered in individuals with the syndrome of Wegener's granulomatosis
(antiproteinase-3 vasculitis)” (ATS/ERS, 2003).

American College of Gastroenterology (ACG)
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The ACG recommends the following for AATD:

e “Patients with persistently elevated aspartate aminotransferase (AST) or alanine
aminotransferase (ALT) should undergo screening for alpha-1 antitrypsin (A1AT)
deficiency with alpha-1 anti-trypsin phenotype.”

e Evaluation of hepatocellular injury (defined by the guidelines as ‘“disproportionate
elevation of AST and ALT levels compared with alkaline phosphatase levels") includes
testing for AIAT deficiency” (Kwo et al., 2017).

World Health Organization (WHO)

The WHO released a memorandum on AATD regarding AATD’s association with conditions
such as COPD and asthma. Their recommendation is as follows: “It is therefore recommended
that all patients with COPD and adults and adolescents with asthma be screened once for AAT
deficiency using a quantitative test. Those with abnormal results on screening should undergo PI
typing” (WHO, 1997).

European Respiratory Society (ERS)
The ERS (Miravitlles et al., 2017) published updated guidelines which recommend:

e “The quantitative determination of AAT levels in blood is a crucial first test to identify
AATD. Quantitative deficiency must be supported by qualitative tests to identify the
genetic mutation(s) causing AATD.”

e “Protein phenotyping by isoelectric focusing identifies variants where AAT is present in
the sample including the rarer variants F, [ and P efc.”

e “Genotyping allows a rapid and precise identification/exclusion of S and Z alleles and other
variants, where specific primers are available.”

e “Gene sequencing remains necessary for those cases where a null variant or a deficient
variant other than Z or S is suspected.”

e “Testing of relatives of identified patients should be considered after appropriate
counselling.

e “Genetic testing should be carried out only after informed consent is given and in
accordance with the relevant guidelines and legislation.”

The ERS has also noted that “there is no evidence to support efficacy of AAT augmentation
therapy in PiSZ, PIMZ or current smokers of any protein phenotype” (Miravitlles et al., 2017).

Alpha-1 Foundation

The Alpha-1 Foundation (Sandhaus et al., 2016) sponsored a medical and scientific advisory
committee of experts to examine all relevant, recent literature in order to provide concise
recommendations for the diagnosis and management of individuals with AATD.
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“For family testing after a proband is identified, AAT level testing alone is not
recommended because it does not fully characterize disease risk from AATD.”

“For diagnostic testing of symptomatic individuals, they recommend genotyping for at
least the S and Z alleles. Advanced or confirmatory testing should include Pi-typing, AAT
level testing, and/or expanded genotyping.”

“All patients with COPD, unexplained chronic liver disease, necrotizing panniculitis,
granulomatosis with polyangiitis, or unexplained bronchiectasis should be tested for
AATD.”

“Parents, siblings, and children, as well as extended family of individuals identified with
an abnormal gene for AAT, should be provided genetic counseling and offered testing for
AATD (see guideline document for special considerations about testing minors).”

The Foundation also noted the following (these statements were not labeled recommendations):

“For primary diagnosis of AATD the most sensitive and specific method of diagnosis is
direct identification of the Z allele by genotyping. By also including the S allele,
genotyping for the S and Z allele is greater than 99% specific and sensitive. “

“AAT levels are insufficient to identify at risk individuals because the AAT level changes
with inflammation, pregnancy, and in children. “

“The range of serum AAT levels among individuals with specific genotypes is sufficiently
broad that there is overlap between different genotypes. Thus, serum AAT levels cannot
discriminate between different genotypes and additional AAT testing is needed” (Sandhaus
et al., 2016).

Global Initiative for Chronic Obstructive Lung Disease (GOLD)

GOLD notes that “The most relevant genetic risk factor for COPD identified are mutations in
SERPINAI, leading to a-1 antitrypsin deficiency, a major circulating inhibitor of serine
proteases. The PiZZ genotype affects 0.12% of COPD patients, and its prevalence ranges from 1
in 408 in Northern Europe to 1 in 1,274 in Eastern Europe. There is no increased COPD risk in
heterozygotes (MZ and SZ) in the absence of smoking. Other genetic variants have also been
associated with reduced lung function and risk of COPD; their individual effect size is small,
although their co-occurrence may increase disease susceptibility” (Agusti et al., 2023).

Canadian Thoracic Society (CTS)

The CTS released guidelines on genetic testing for AATD, which are as follows:

“We suggest targeted testing for AIAT deficiency be considered in individuals with COPD
diagnosed before 65 years of age or with a smoking history of <20 pack years. (Grade of
recommendation: 2C)”

“We suggest targeted testing for A1AT deficiency not be undertaken in individuals with
bronchiectasis or asthma. (Grade of recommendation: 2C)” (Marciniuk et al., 2012)
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National Institute Health and Care Excellence (NICE)

NICE published a guideline discussing chronic obstructive pulmonary disease (COPD) in 2019.
In it, they note that measurement of serum alpha-1 antitrypsin has a role in identifying
deficiencies if the condition is “early onset, [of] minimal smoking history, or [has] family
history” (NICE, 2019).

VI. Applicable State and Federal Regulations
Food and Drug Administration

On November 17,2017, the FDA approved Grifols’ (Grifols, 2017) SERPINA 1 Variant Detection
System as a qualitative in vitro molecular diagnostic system used to detect variants in SERPINA 1
gene in genomic DNA isolated from human specimens. On November 7, 2019, the FDA
approved Grifols” AlphalD™, a cheek swab that can screen patients with COPD for alpha-1
antitrypsin deficiency. It “utilizes an FDA-approved genotyping assay to screen for the 14 most
prevalently reported genetic mutations associated with Alpha-1, including the S, Z, F, I alleles,
as well as rare and null alleles, helping detect patients who are at risk for this treatable condition”
(Grifols, 2019).

On April 6, 2017 the FDA approved (FDA, 2017) the 23andMe PGS Genetic Health Risk Report
for Alpha-1 Antitrypsin Deficiency (AATD) which determines if a person has variants associated
with a higher risk of developing AATD-associated lung or liver disease. This report is based on
a qualitative genetic test for single nucleotide polymorphism detection of the PI*Z (rs28929474)
and PI*S (rs17580) variants in the SERPINAI gene by using the 23andMe Personal Genome
Service.

Many labs have developed specific tests that they must validate and perform in house. These
laboratory-developed tests (LDTs) are regulated by the Centers for Medicare and Medicaid
(CMS) as high-complexity tests under the Clinical Laboratory Improvement Amendments of
1988 (CLIA ’88). LDTs are not approved or cleared by the U. S. Food and Drug Administration;
however, FDA clearance or approval is not currently required for clinical use.

VII. Applicable CPT/HCPCS Procedure Codes

Procedure codes appearing in medical policy documents are only included as a general reference.
This list may not be all inclusive and is subject to updates. In addition, codes listed are not a
guarantee of payment.

CPT Code Description
82103 Alpha-1-antitrypsin; total
82104 Alpha-1-antitrypsin; phenotype

Column chromatography, includes mass spectrometry, if performed (eg,
HPLC, LC, LC/MS, LC/MS-MS, GC, GC/MS-MS, GC/MS, HPLC/MS),
non-drug analyte(s) not elsewhere specified, qualitative or quantitative, each
82542 specimen
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Mass spectrometry and tandem mass spectrometry (eg, MS, MS/MS,
MALDI, MS-TOF, QTOF), non-drug analyte(s) not elsewhere specified,
83789 qualitative or quantitative, each specimen

Current Procedural Terminology© American Medical Association. All Rights reserved.
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IX. Revision History

Revision Summary of Changes
Date

01/01/2023 | Initial Effective Date

08/15/2023 | Initial presentation of RTM only version.

Compared to the comprehensive version, remove “or genetic testing for AAT
deficiency” from CCI.

Compared to the comprehensive version, CC3 and CC4 deleted.

Compared to the comprehensive version, remove “Initial genetic testing should
be restricted to genotyping of SERPINA1 S and Z allele mutations.”

Compared to the comprehensive version, removed Note 2.
Committee approved: 08/15/2023
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