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Abstract 

Problem & Purpose: Early identification of Alpha-1 Antitrypsin Deficiency (AATD) could 

prevent widespread pathological destruction of the lung parenchyma, possibly delaying time to 

death.  On average AATD patients experience a diagnostic delay of six years and have to consult 

three physicians until diagnosis is established. With the implementation of established 

guidelines, unidentified individuals at risk for AATD may be identified and treated earlier to 

prevent premature death. The purpose of this quality improvement project is to implement a 

clinical practice guideline-based screening tool to identify at-risk patients for AATD at a rural 

primary care practice where the patient population is at risk.  

Methods: An evidence –based screening tool was administered for every patient with an 

appointment at the primary care practice. Patients who met inclusion criteria based upon personal 

or family medical history were screened for AATD using an evidenced-based tool during routine 

provider visits. Patient’s found to be at-risk with a were offered testing for AATD in the practice.  

Results: A total of 235 patients were screened over 12 weeks with an overall screening rate of 

96.8% after implementation of the screening tool. 11% of patients screened were found to be at-

risk for AATD, 35% were male and 65% were female. There was no difference between gender 

and being at-risk, p <.0005.  

Conclusion: Improvements of identifying patients at risk for AATD were accomplished by 

implementing staff education as well as paper evidenced-based screening tools during each appointment 

resulting in with 11% positive results.  
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Introduction 

Alpha-1 antitrypsin deficiency (AATD) is the only well-recognized genetic disorder 

associated with an increased risk of emphysema and COPD and is predicted to be widely 

unidentified despite professional guidelines that recommend broad testing of at-risk individuals. 

Alpha-1 Antitrypsin, is a protein produced mainly in the liver, that protects the tissues of the 

body from being damaged by proteolytic enzymes, neutrophil elastase, in response to an 

inflammatory stimulus (Luna-Diaz, 2017).  Fewer than 10% of affected individuals have been 

identified (Rahaghi et al., 2012) and testing the at-risk population remains to be less than fifteen 

percent of those who meet at-risk screening criteria, therefore contributing to the under detection 

AATD (Luna-Diaz, 2017). Evidence indicates patients with symptomatic fixed airflow 

obstruction (COPD, emphysema, or asthma), bronchiectasis or liver disease should be tested for 

AATD. Testing is minimally invasive, as it consists of a finger-stick that is done in the primary 

care office in which samples are sent to the lab, with results in three to seven days (Greulich et 

al.,2016). A benefit of this type of testing, is that there is no cost to the patient. With increased 

disease awareness, early diagnosis and optimal management (e.g., lifestyle changes such as 

smoking cessation and exercise, and the institution of effective therapy), it may be possible to 

lessen and/or delay the onset of these deleterious health consequences. For example, in severe 

emphysema related AATD patient’s early diagnosis could prevent widespread pathological 

destruction of the lung parenchyma by allowing for early introduction of treatment, possibly 

delaying time to death (Rahaghi & Miravitlles, 2017). Despite adequate beneficial evidence, on 

average AATD patients experience a diagnostic delay of six years and have to consult three 

physicians until diagnosis is established (Greulich et al., 2016).  The purpose of this quality 

improvement project was to implement a clinical practice guideline-based screening tool to 
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identify at-risk patients for AATD at a rural primary care practice where the patient population is 

at risk.  

Literature Review  

The literature demonstrates that under diagnosing of AATD stems from a misperception 

of low prevalence and misinformation about the usual presentation of a patient, supporting a 

need for a practice change. This literature review will examine the following themes related to 

this project: validity of an evidenced-based screening tool to identify those patients at risk for 

AATD, the outcome of increasing provider education on the identification of AATD in practice, 

and which populations benefit the most in screening for AATD. Refer to Appendix A.  

 Greulich et al., (2018) conducted a prospective, multi-centered study which analyzed the 

specificity and sensitivity of a quick-screen tool to identify AATD in primary care in the overall 

population. Greulich et al. (2018) was the only literature found that provided reliability statistics 

regarding a screening tool. Reliability statistics of this study were a 97.8% specificity and a 

73.8% sensitivity of respiratory risk factors, excluding other risk factors included in other 

literature. Unlike Greulich e al., & Sandhaus et. al,, (2016) conducted a systematic review that 

concluded that all patients with COPD or asthma and/or unexplained bronchiectasis or liver 

damage be screened as they are at higher risk for AATD. Sanduas et al., found that family testing 

of first-degree relatives is currently the most efficient detection technique, but did not include 

specific reliability statistics of their screening tool as Grelich et al., provided.  

Wynimko (2014), improved provider education on AATD by providing education leaflets 

with a screening tool to numerous providers. The study was successful in improving 

identification of AATD, for example after four years of education over 2,500 people were 

screened with 13% of those having an AATD allele. A weakness of this study was the leaflets 
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and screening tool that was distributed across Poland and an unclear method to conclude if the 

increased screening was a result of the information provided. Siri et. al, (2013), chose to focus 

more on the lack of awareness and education rather than focus on the effectiveness of their 

screening tool. Siri’s (2013) research is high quality as it is a systematic review, although it 

lacked the focus on a screening tool specifically, so there is some disagreement on if their 

improved screening was from the education to the providers or implemented a specific screening 

tool. Overall Siri et. al, (2013), found that AATD has a variable symptomatology and some 

patients may be asymptomatic which can cause confusion in screening, thus leading to a delayed 

diagnosis of typically 8.3 years.  

Luna-Diaz et. al., (2017) studied the impact of implementing a screening tool to identify 

AATD at-risk patients. Although Luna-Diaz et. al, (2017) concluded that testing rates had a 15-

fold increase from baseline with implementation of a screening tool, the study was a low strength 

because it was conducted only at one organization with no randomization as it was a well-

designed case control study. The results of this study are important to this project in particular as 

it portrays the capability of increasing screening on a smaller level similar to the goals of this 

project proposed.  

            All of the studies identified concluded that AATD is underdiagnosed due to the 

knowledge gap in proper screening for AATD and that proper education of using a clinical 

practice guideline screening tool according to American Thoracic Society recommendations 

would improve the outcomes of a plethora of AATD at-risk patients. The studies used similar 

inclusion criteria for respiratory effected patients for their screening tool but the studies differed 

on other inclusion criteria. The most common recommendation was to not only include patients 

with respiratory complications related to COPD, but also include those patients with 
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symptomatic emphysema and asthma. Other inclusion criteria were if a patient had a diagnosis of 

unexplained liver disease, necrotizing panniculitis, and asymptomatic patients with persistent 

obstruction on pulmonary tests with identifiable risk factors, for example cigarette smoke, and 

siblings of those with AATD. Studies also demonstrated that the lack of awareness and education 

leads to a delay of diagnosis and treatment of anywhere of five to ten years. Siri et. al, (2013) and 

Wynimko (2014) studies were similar in that they implemented education simultaneously with a 

screening tool, improving the compliance of providers using the tool. The other studies were 

different in that no education was provider before or during the implementation of the screening 

tool, possibly impacting their results in the effectiveness of the screening tool being analyzed.  

              The literature demonstrates a successful targeted screening program with well-defined 

inclusion criteria and the importance of a strategy to increase provider awareness. This has been 

shown to improve the identification of at-risk populations resulting in early identification and 

treatment of patients with AATD and improve their outcomes. The American Thoracic Society 

developed AATD screening recommendations based on the results from an extensive literature 

review of high-level evidence from 2001 to 2016. The ATS had two strategies when creating the 

screening recommendations. First, they determined the comorbidities that either supported or 

opposed genetic testing for AAT deficiency. Second, they determined the weight of each issue, 

or how strongly each issue supports or opposes each type of genetic testing, by examining the 

level or strength of the evidence of each issue, via systematic review method (Stoller, 2016). The 

recommendations address different screening situations and specific inclusion criteria to test a 

patient to AATD versus when to consult with a patient about possible testing for AATD. 

Similarly to the goal of this DNP project, the ATS recommends the detection of AATD to 

improve patient outcomes. 
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Theoretical Framework 

 Lewin’s Change Theory views change as a series of forces working in different 

directions, driving forces and restraining forces working towards positive movement for changed 

behavior to a new equilibrium state (Borkowski, 2016.) Change can be achieved by one of two 

ways, by increasing the force for change in the desired direction or by reducing the strength of 

any opposing force.  Lewin’s Change Theory is a three-step process for implementing a planned 

change: unfreeze, change, and refreezing. Unfreeze occurs when workers acquire an 

understanding of variances that exist between current practices and desired practices, for 

example, when a manager effectively communicates the need for change/driving forces such as 

best practice benchmarks or mortality/morbidity rates (Borkowski, 2016). Change, the second 

step, is when the new procedure and/or policy are implemented. Change will not be successful 

without the members in the workforce understanding the reason for change and being able to 

participate in the design of new approaches (Borkowski, 2016). Research shows that by allowing 

the provider participation acceptance of the change increases (Shirey, 2013). Refreezing, needs 

to occur to ensure the change becomes permanent through continuous monitoring such as 

auditing and feedback as reinforcements used by managers. 

This project will embrace Lewin’s theory by using driving forces such as quality patient 

care and best practices, using the increasing force for change pathway. The driving force strength 

increases by educating the providers about implementing the evidenced-based screening tool to 

adequately identify patients at risk for AATD. Restraining forces anticipated during the 

implementation process are negativity regarding an extra task to do when they already feel time 

constraints. This restraining force will be overcome during the first step of Lewin’s Change 

Theory, unfreezing by effectively educating the providers on the importance of early 
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identification of AATD and at-risk patients. Once an understanding of the desired practice 

change is reached, providers and other members will be included in the designing of the new 

screening process. Allowing the providers to decide the specifics, for example, as to when in the 

appointment patients are screened, presents an opportunity for them to buy in to the new practice 

change. During the change phase, appropriate training on how to use the screening tool will be 

provided. Refreezing, in this project will include auditing and collecting feedback from providers 

to ensure the change becomes permanent in the clinical setting. By allowing feedback, the 

process can be adjusted to meet the needs or the providers and patients, ensuring the change will 

become a normal. 

Methods 

Setting and Population 

The setting of this quality improvement project was a rural primary care clinic in 

Maryland. The clinic population ranged from patients 12-101 years of age, predominately 

Caucasian with some African American and Hispanic patients. The targeted project population 

included patients twelve years and older who may be at-risk for alpha-one antitrypsin deficiency 

as previously described. The Inclusion criteria included all patients seen in the office, since there 

was no requirement or harm to the patient there was minimal exclusion criteria of who was 

screened. The only exclusion criteria for patients screened was those that were sent to a higher 

level of care due to an emergency.  

Implementation Plan 

Implementation of the screening tool occurred over a twelve-week period after initial 

education was provided to providers and staff members. Each staff member had a specific role to 

execute during the implementation. Pre-implementation education was provided to all staff 
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members to increase knowledge of AATD. Refer to Appendix C. Medical assistants were 

required to attach screening tools to each patient billing sheets that was being seen in the office 

each day. This prompted the provider to complete the screening tool when completing the billing 

sheet at the end of each visit. A centralized binder was kept at the front desk for completed 

screening tools. At the end of each business day the medical assistants and providers tallied the 

number of patients seen and the number of patients screened on an audit sheet also located in the 

binder.  

Data Collection and Analysis 

Data collection occurred weekly through chart auditing to determine those seen in the 

office within that week and if a screening tool was completed on each patient. Data collection 

entailed gathering all the screening tools that were attached to the patients billing sheets and 

assessing for completion. Data collected included the number of patients screened for AATD, the 

number of patients seen in the office and the number of at-risk patients identified.  Weekly 

percentages of the total number of patients screened and the total number of patients found to be 

at risk were calculated and provided to staff members in weekly updates. Throughout 

implementation weekly percentages were monitored and if it fell below prior weeks, barriers 

were analyzed to ensure compliance in the following week. Demographic data was also collected 

such as age, gender, and race. Demographic data was analyzed to assess the overall population 

for any patterns. Further analysis included a chi square test to determine if there was a 

correlation between gender and being at-risk for AATD. Long-term data that could be collected 

after the twelve-week implementation project includes analyzing how many of those patients 

identified at risk were referred and completed testing. 
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Results 

Process Measure Outcomes 

Two main process measures were improved, and included education and screening, Prior to 

implementation of this project, providers and staff were unfamiliar with AATD. To change the previous 

process education was provided to each staff member prior implementation. Education was also 

provided through a PowerPoint in an electronic form and a paper form placed in the office for reference 

at any time. Refer to Appendix C for pre-implementation education plan. Education was provided on an 

individual basis with each team member to allow for specific role specifications. During implementation 

the screening tools were provided during each patient visit by the medical assistants, attaching the tools 

to the billing sheet to be filled out during the patient visit. Once screening tools were completed by the 

provider the medical assistants placed the completed tools in the project binder for later auditing. 

Screening was to be completed on all patients seen in the office each day, this was a huge change in 

current process which did not have any screening process in place for AATD.  

Overall Practice Change Outcomes 

Changing these processes yielded higher weekly screening compliance than anticipated, with a 

screening rate of 98% for the entire project. Weeks 3,4,6 and 7 fell below the goal of 100%. Refer to 

appendix D. During these weeks, it was determined that the reason for a decrease in screening rates was 

because of incomplete screening tools.  A total of 235 patients were screened during the twelve-week 

period and of those patients, 11% were found to be at-risk for AATD. Of the 11% of those at risk, 35% 

were male and 65% were female. Refer to Appendix E & F. The ages of the patients ranged from 

thirteen to ninety-two and the race was predominately Caucasian at 96% as expected. Using a chi square 

test, the null hypothesis was accepted due to a p<.0005 yielding that there was no difference between 

gender and being at-risk. 
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Some unexpected outcomes were patients refusing to be tested after having a positive screening 

after education from the provider. Repeated screenings as a result of screening all patients who came in 

the office was an unexpected barrier caused by some patients having multiple appointments over the 

twelve-week period. An association between the compliance with implementation of the screening tool 

and identifying at risk patients was found, when percentages of screening rates decreased and the 

number of patients found to be at risk also decreased. 

Discussion 

This project showed that implementation of an evidenced based screening tool for AATD 

with preceding education improved provider compliance in screening for AATD and 

successfully identified patients who are at-risk for AATD. This projects conclusion is similar to 

that found in two recent studies by Wynimko (2014) and Siri et al., (2013) that concluded that 

providing provider education on AATD prior to implementation of a screening tool increases 

provider compliance in screening. Prior to the implementation of this project there were zero 

patients screened for AATD, and with implementation of the screening tool and education the 

percentage of patients screened increased to 98% This is also congruent with a study by Luna-

Diaz et. al, (2017) that concluded testing rates can increase up to 15-fold from baseline with 

implementation of a screening tool. 

As anticipated, screening improved during implementation, but screening every patient 

was not necessary and took more time than needed out of the providers and patients’ day.  

During implementation it became evident that time was already a constraint especially during 

sick visits also leading to double screenings during implementation. Allowing the provider to 

give feedback during and after the completion of this study, strengthens the chances of 

sustainability at this practice by tailoring the implementation of the screening tool to their 



AATD SCREENING   12 

specific needs. Including providers and staff in the methods of implementation allowed for 

recognition in potential internal validity in that patients were being screened twice if they were a 

patient seen in the office more than once in the twelve-week period. Once this was recognized 

the providers attempted to eliminate double screenings. By adjusting the implementation to 

decrease double screenings as well as suggesting that the screening tools only be used when 

patients portray at-risk criteria decreases the limitation of generalization. With the significant 

increase in screening and identification of at-risk patients this project would benefit more from 

being implemented in a specialist office who sees a high rate of patient’s with at-risk 

comorbidities and criteria.  

Conclusion  

Using Lewin’s Change Theory’s steps to analyze each step during implementation all facilitators 

and barriers were addressed during implementation and therefore guided the sustainability of this project 

at this site.  The major barrier identified in this project was the feasibility of screening every patient seen 

in the office due to repeat screenings and time constraints were overcome by using the unfreezing step 

of the theory. The practice decided to use the screening tool only in patients that meet criteria for 

screening. This, also was decided during the refreezing step of Lewin’s theory, when deciding what 

would be specific to the sustainability at this practice. By allowing feedback, the process can be adjusted 

to meet the needs or the providers and patients, ensuring the change will become a normal. This is 

possible because the providers and staff were educated n risk factors and comorbidities associated with 

AATD. A recommendation for practice is to educate the providers on AATD screening and to have 

screening tools readily available if a provider identifies risk factors in their patients. With this 

recommendation, there is a potential for spread to office settings that could benefit from AATD 

screening. For example, spreading this screening to gastroenterologists and pulmonologists offices 
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would benefit greatly from a standardized process for screening for AATD, since their population would 

all be considered at-risk for AATD based on the screening tool used in this project.  

This project was a 12-week process of improving the overall diagnostic timeline of AATD and 

for future projects a longer study could be completed to follow the patients who were referred for being 

at-risk, to determine if they underwent testing and the results of testing. Together education and a 

screening process for AATD can improve quality of care provided to all patients by decreasing the 

diagnostic delay of six years possibly delaying the time to death.  
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Appendix A: Evidence Table 

Author, year Study objective/intervention or 
exposures compared 

Design Sample 
(N) 

Outcomes studied (how 
measured) 

Results *Level 
and 
Qualit
y 
Rating 

Greulich et. 
al., 2018 

Performance of Quickscreen test 
for the detection of AATD 

Prospective, 
multi-
center, 
international  

N=1044 Sensitivity, specificity, PPV 
and NPV were calculated 
compared with genotyping 

The quick screen test can be used as an 
appropriate tool to exclude AATD in primary 
care and in the overall COPD population. 
4.12% of patients as carriers of at least one Z-
allele, while 0.29% carried the homozygous 
Pi*ZZ. Specificity=97.8%, sensitivity=73.8%, 
negative predictive value 98.9% and positive 
predictive value 58.5%.  

 
 
IIIA 

J. 
Chorostows
ka-
Wynimko, 
2014 

To improve provider education on 
AATD and to increase screening 
in at risk populations.  

Systematic 
Review  

N=2500 # of patients screened using 
tool 

Providing educational leaflets including a 
screening tool increased the number of patients 
screened for AATD. After 4 years of education 
2500 people had been screened with 13% 
having AATD alleles. More prevalent in 
patients with COPD.  

IA 

Siri et. al, 
2013 

To explore the relations that exist 
between a1-antitrypsin deficiency 
(AATD) and asthma and to 
evaluate practices for screening 
patients with asthma for this 
genetically determined condition 
in the context of current 
guidelines. 

Systematic 
Review  

N=n/a # of patients identified as 
AATD as result of screening 
awareness 

AATD has a variable symptomatology and 
some patients may be asymptomatic, which 
can cause confusion at diagnosis. Patients with 
AATD are seen in many different setting and 
there is a generalized lack of awareness of 
testing among all specialties. This leads to a 
delayed diagnosis for patients with AATD, 
typically by 8.3 years.  

1A 

Sandhaus et. 
al., 2016 

To provide recommendation for 
the performance and 
interpretation of diagnostic testing 
for AATD,  
and the current management of 
adults with AATD and its 
associated medical conditions. 

Systematic 
Review, 
Clinical 
Practice 
Guideline 

N=N/a # of patients found using the 
screening tool, accuracy of 
the screening tool 

All adults with symptomatic fixed airflow 
obstruction, whether clinically labeled as 
COPD or asthma and individuals with 
unexplained bronchiectasis or liver disease 
should be tested. Family testing of first-degree 
relatives are currently the most efficient 
detection technique. Early intervention with In 
intravenous augmentation therapy should be 
utilized.  

IA 

Luna-Diaz 
et. al., 2017 

To improve AATD screening at a 
Medical Center.  

Well-
designed 
case control 

N=1021 # of patients screened using 
screening tool and # of 
patients identified to have 
AATD 

Testing rates had a 15-fold increase from 
baseline with implementation of a screening 
tool.  

IVA 
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Appendix B: AATD Screening Tool 

ATS Task Force Recommendations on Which Individuals Should Undergo Diagnostic Testing for AATD (Type A Categorization) and 
for Whom Discussion of Testing Is Appropriate (Type B Categorization) 
Type A: The follow are at-risk populations and recommendation for Testing 

• All adults with symptomatic emphysema, regardless of smoking history 
• All adults with symptomatic COPD, regardless of smoking history 
• All adults with symptomatic asthma whose airflow obstruction is incompletely reversible after bronchodilator therapy 
• Asymptomatic patients with persistent obstruction on pulmonary function tests with identifiable risk factors (ie, cigarette 

smoking, occupational exposure) Siblings of individuals with AATD 
• Individuals with unexplained liver disease and adults with necrotizing panniculitis 

 
 
Type B: The following are secondary at-risk population and recommend discussion of testing 

• Adults with bronchiectasis without evidence of etiology 
• Adolescents with persistent airflow obstruction 
• Asymptomatic individuals with persistent airflow obstruction and no risk factors 
• Adults with positivity for cytoplasmic antineutrophil cytoplasmic antibodies (antiproteinase-3) vasculitis  
• Individuals with a family history of COPD or liver disease not known to be attributed to AATD 

Immediate or distant relatives of an individual homozygous for AAT 
 
 
 
At-risk          Not at-risk 

      (Positive Screening)             (Negative Screening)Age: ________ 
 
Gender: M or F 
Race: _______________ 

Date:  _________ 
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Appendix C: Pre-Implementation Presentation Lesson Plan 

 
Presentation: AATD Screening in Primary Care 
Presentation Date: August 27th, 2019 
Presenter: Heather Fitzpatrick (DNP project leader) 
Purpose: The purpose of this presentation is for the learner to understand AATD, identify at-risk patients for AATD, and to understand 
the process change of screening at-risk patients. 

Learning Objectives Content Outline Method of Instruction Time Spent 
 

Method of Evaluation 

1. To understand what AATD and who 
it can affect 

Background (statistics, prevalence) & 
significance of problem 

Power Point Presentation 

 

5 minutes Post presentation review 
questions 

2. To understand how screening those 
at risk can impact the patient 
outcome  

ATS screening recommendations, treatment 
options, and evidence from research of 
improved patient outcomes  

Power Point Presentation 

 

5 minutes Post presentation review 
questions 

3. To understand the overall 
implementation plan of the AATD 
screening tool 

Process from start to finish using process map, 
processes and structures being changed, how 
clinic will be providing better quality care by 
screening 

Power Point Presentation 

 

5 minutes Post presentation review 
questions 

4. To demonstrate assigned role 
responsibilities in the 
implementation plan 

Roles of each member defined, explanation of 
audit tool, and data collection.  

Power Point Presentation 

 

5 minutes Post presentation review 
questions 

Post Lecture Review Questions 
1. Alpha-1 Antitrypsin Deficiency is a common genetic condition?  

a. True 
b. False 

2. Patients with AATD on average wait 6 years for a diagnosis before ATS recommendations? 
a. True 
b. False  

3. Completed screening tools should be placed in the binder in the front office?  
a. True 
b. False 

4. Project leaders will collect data weekly and supply monthly results for the team? 
a. True 
b. False 
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Appendix D:  

 

 
   Figure 1. Weekly Percentage of Patients Screened for AATD. N= 235  
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       Figure 2. At-Risk Screening Results  
 

Appendix F:  
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                     Figure 3: Patient's Identified as at-risk for AATD by Gender 
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