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Alpha-1 antitrypsin (AAT) deficiency
(AATD) was first described by Laurell
and Eriksson in 1963 (1). During the
following 60 years, our understanding of
the pathogenesis of this condition has
increased exponentially, and various
treatment strategies have been developed
(2). Lagging behind this is our ability to
identify people with AATD in a timely
manner before the onset of irreversible
lung and liver destruction. The diagnosis
of AATD is simple, with an initial step
of quantifying AAT levels in the blood,
preferably with a measurement of C-reactive
protein to out rule an acute-phase response.
A low level should be further clarified by
phenotyping and/or genotyping, and gene
sequencing as required (3). It is clear, how-
ever, that a very significant percentage of
the AATD population remains undiag-
nosed or is diagnosed too late (4).

In this issue of ATS Scholar, Schumacher
and colleagues evaluated whether a tar-
geted provider education module would
improve AATD screening (5). More than
11,000 healthcare providers, including eight
pulmonologists, opened the educational

module, with one third completing the
entire module. Confidence in identifying
patients at high risk for AATD improved
significantly after completion of the module,
with the rate of screening of patients at high
risk doubling after the intervention. Among
patients screened for AATD in this cohort,
27% had a genotype/phenotype or low
AAT level consistent with AATD. The
study was helped by a simple message that
every patient with chronic obstructive pul-
monary disease (COPD) needs an AATD
screening at least once in their lives. These
data suggest the potential for the implemen-
tation of this or a similar program at other
centers. However, the authors also noted
problems with this approach to AATD
screening. Much of the improvement in
screening was driven by the testing of AAT
levels alone, not by genotype or phenotype
testing, in contrast to the recommendations
of the American Thoracic Society and
European Respiratory Society. The authors
note quite rightly that the variability in
selecting the appropriate test—not just “any
test”—needs to be explored in future stud-
ies. Despite the investigators’ best efforts, the
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overall rates of screening patients at high
risk for AATD remained low in their center.
This points to significant, multifaceted pro-
blems in AATD detection.

The two largest screening programs to
date in AATD screened 200,000 neonates
in Sweden (6) and 107,038 neonates in
Oregon (7). In the Swedish study, the
number of babies with the ZZ AATD
genotype was one in 1,639, whereas the
Oregon study detected a frequency of one
in 5,097, suggesting an estimated 66,000
individuals with the ZZ ATD genotype in
the United States and 6,000 in Sweden.
Most of these people with AATD were
never identified, partly because some had
no signs or symptoms, but a significant
cohort were almost certainly symptomatic
but misdiagnosed. This deficit was recognized
by the World Health Organization, the
American Thoracic Society and European
Respiratory Society, and the Alpha-1 Foun-
dation. The consensus from these groups
was in favor of targeted detection programs
in which AATD testing is undertaken for
patients with COPD, asthma with irrevers-
ible airflow obstruction, liver disease of
unknown etiology at any age, panniculitis,
granulomatosis with polyangiitis, or unex-
plained bronchiectasis (8, 9). It was also
recommended that parents, siblings, chil-
dren, and extended family of individuals
identified with an abnormal gene for AAT
be tested.

Targeted detection can make a difference.
In the National Detection Program for
AATD in the United States, Z homozygotes
were computed to comprise 0.4% of the
targeted population, compared with a
population prevalence of 0.02% (10). This is
an undoubted improvement in detection,
but it still falls well short of detecting the
majority of people with AATD in the
United States as a partly as a result of poor
adherence to screening guidelines. Similarly,

in the general Irish population, one in 2,104
individuals are ZZ homozygotes, which
equates to approximately 3,000 individuals
in Ireland (11). The Irish National Targeted
Detection demonstrated a fourfold increase
in Z frequency compared with the general
population, but, to date, only 500 ZZ
individuals have been diagnosed. Similar
scenarios exist with other programs (10).

Why is testing important and how can
we improve it? The diagnostic delay in
AATD is between 5 and 8 years across
many studies, with respondents with
attributable symptoms reporting having
seen at least three doctors before diagnosis
(3). Delayed diagnosis is associated with
worse COPD-related symptoms and func-
tional status (12), more rapid decline in
lung function, and decreased overall and
transplant-free survival (13). Although
there is a definite need to improve testing
in general, pulmonologists, and primary
care providers, the groups most likely to
test for AATD across all genotypes (10)
also need to increase and improve their
testing practices.

Targeted detection programs should
form part of the guidelines for COPD
management. There is a need to challenge
the overemphasis on screening only White
populations (14). In a recent study in
cystic fibrosis, an autosomal-recessive
genetic disorder with a Northern European
origin, .12% of the 982 participants
enrolled were a race other than non-
Hispanic White (15). With this as back-
ground, it is inevitable that the number
of AATD individuals who are Black,
Hispanic, or multiracial will increase, and
our screening guidelines should reflect this.
With an increasing understanding of pul-
monary and liver risks for MZ and SZ
AATD genotypes, these individuals should
also be actively sought as part of screening
programs and counseled after diagnosis, as
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lifestyle changes such as smoking cessation
or obesity reduction measures may have
significant, inexpensive positive effects.

Even then, targeted screening will not
detect all people with AATD because,
even with the most robust screening
programs, the age at diagnosis is too late
when significant lung or liver disease has
been established, and uptake is still
generally poor (9, 13). This raises the
question of neonatal screening. We now
understand more about the natural history

of the various forms of AATD, and we
are developing therapies for the most
severe forms of this condition. We need
to address the psychological and social
implications of early diagnosis of a genetic
disorder that must be weighed against
the enormous potential benefits of early
lifestyle interventions made possible by
that early diagnosis.

Author disclosures are available with the
text of this article at www.atsjournals.org.
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