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Physician Letter

Name:

Date of birth:  / /
Date Tested:

Dear Dr.

PATIENT TEST RESULTS

This letter is in reference to the above patient, who had genetic testing for Alpha-1 Antitrypsin
Deficiency using a buccal swab test through LabCorp. The test performed looked for the two most
common mutations (S and Z variants) in the P/ gene associated with Alpha-1.

Your patient was found to have two copies of the Z variant (ZZ), also referred to as being
homozygous for Alpha-1. This is the most common hereditary cause of Alpha-1 and means that
your patient has a significantly increased risk of developing complications related to Alpha-1.

Your patient ordered testing from DNA Direct, a Web-based genetic testing service that provides pre-
test education, informed consent, post-test interpretation, and resources (www.dnadirect.com). We
have advised your patient to forward this letter to you. Please include this report in your patient’s
medical records.

The following is a brief description of the condition, risks to your patient, risks to the patient’s family,
and a listing of current literature and resources.

OVERVIEW

About 116 million people worldwide are carriers for Alpha-1 Antitrypsin Deficiency. Over 1 million
people actually have Alpha-1 with severe medical complications. Studies estimate that less than 10%
of Americans with Alpha-1 have been diagnosed, thus this is a significantly under diagnosed life-
threatening disease. The World Health Organization, the American Thoracic Society, and other
professional organizations agree that Alpha-1 is a largely unrecognized condition.

Alpha-1 is a disease that results from mutations in the P/ gene. The development and course of disease
can be affected by environmental exposures, behavioral factors, and unidentified modifying genes.
Since the advent of genetic testing, the spectrum of signs and symptoms of Alpha-1 has been further
delineated, ranging from mild to classic.

Alpha-1 mutations cause low levels of circulating alpha-1 antitrypsin (or protease inhibitor, Pi),
resulting in lung, liver and other complications. Affected individuals have a range of pulmonary
symptoms including, but not limited to, recurrent lung infections, asthma, emphysema, COPD,
bronchiectasis, and abnormal lung function tests.



In some affected individuals, the abnormal protein builds up in the liver, causing elevated liver
enzymes, jaundice, cirrhosis, hepatocellular carcinoma, and unexplained liver disease in newborns,
children, adults, and especially the elderly.

GENETICS OF ALPHA-1

Alpha-1 is inherited as an autosomal recessive condition. In order to develop Alpha-1, a patient must
inherit two mutations (or alleles), one from each parent. A carrier is defined as a healthy individual
with one mutation and one functional copy of the P/ gene. When two carriers have children together,

there is a 1 in 4, or a 25% chance, that each child will have Alpha-1.

The table below outlines the genotypes and severity associated with the genotypes:

Genotype | % of Enzyme | Disease % Caucasians Prevalence: Prevalence: Other
in Blood present? | in U.S. with Caucasians in U.S. | Ethnic Groups
Phenotype
MM 100% No 94-96%
MZ 60% Maybe 1-2%* 1/10 — 1/33 total Rare in Far East
“Carrier” carriers (MZ and Asia; rare in
MS) Mexican
Americans
MS 80% Maybe 1-2% 1/10 — 1/33 total Rare in Far East
“Carrier” carriers (MZ and Asia
MS)
SS * 60% No 1-2% Unknown Rare in Far East
“Carrier” Asia
SZ 30-40% Maybe 1-2% 1/1200 Rare in Far East
“Carrier” Asia; rare in
Mexican
Americans
77 10-15% Yes 1-2% 1/2800-1/5000 Rare in Far East
Asia; rare in
Mexican
Americans

N.B. MM indicates wild type.

* There is an exception, to the use of the term “carrier” as it relates to Alpha-1 disease: Individuals who carry two copies of
the S mutation, which is a mild mutation, are often referred to and treated as “carriers” because their risk for developing
Alpha-1 disease is more akin to carriers than people who are affected.

There have been over 100 P/ variants identified to date, and not all are associated with Alpha-1
disease. Another, less common variant is known as the null allele in which there is no functional
protein. According to guidelines established by the American Thoracic Society, Alpha-1 testing should
include the two most common mutations (S and Z). Standard genetic testing does not look for the null
mutation. At DNA Direct, individuals are tested for the S and Z Alpha-1 mutations.

Approximately 2-4% of all affected individuals have variants other than the S or Z alleles. In
Asian Americans, incidence of the Z and S alleles maybe higher. In Nigerians and Somalians,
incidence of the S and Z alleles is similar to that of US Caucasians. Incidence of S and Z alleles in
South America is unknown. In Asian-American and African populations, other variants not tested for
by DNA Direct are more common although the incidence is still very low.

Serum testing: A screening test that measures the level of alpha-1 antitrypsin (AAT) in serum is



available in most clinical laboratories. Serum AAT levels may not identify carriers of Alpha-1; genetic
testing is necessary to determine carrier status.

Functional Assay of Alpha-1 Antitrypsin: A specialized assay to measure the amount of enzyme
inhibition in the serum. This test is appropriate for the rare patient with clinical symptoms of Alpha-1
who has normal serum levels.

TREATING ALPHA-1

To date, there is no cure for Alpha-1. Treatments are tailored to the patients’ symptoms and can
include: inhaled bronchodilators, augmentation therapy (inhaled enzyme replacement therapy), oxygen
supplementation, lung rehabilitation, palliative drug treatments, corticosteroid or antibiotic treatments
during infections, lung transplant, and vaccinations for pneumonia and annual flu shots. The main goal
of treatment is to prevent infections and slow the progression of disease.

To find Alpha-1 specialists in your area, contact the Alpha-1 Foundation or the National Society of
Genetic Counselors. For assistance in this matter, you can speak to our experts at DNA Direct by
calling 1-877-646-0222.

ENVIRONMENTAL EXPOSURE RISKS

Minimizing exposures environmental agents can impact morbidity, but cannot eliminate Alpha-1
related complications. It is essential that both people with Alpha-1 and Alpha-1 carriers do not smoke
or quit smoking. It is also important to avoid second-hand smoke, especially for children.

Other environmental exposures that increase the risk for developing complications include:
*  Work-related exposures — chemical substances, toxic fumes, organic waste, particulates, and
pathogens
* Home-related exposure — kerosene heaters, chlorine and ammonia cleaning substances
* Pesticides
* Infectious agents
* Heavy alcohol use

FAMILY AND POPULATION RISKS

Your patient’s test result means that other family members are also at risk for having at least one
Alpha-1 mutation. Since Alpha-1 morbidity is significantly related to exposures, testing at-risk
relatives is an important step. Especially if you suspect Alpha-1 in another family member, or if a
family member is planning to have children, Alpha-1 testing should be discussed.

A Personalized Report was created for your patient that includes detailed information about
inheritance patterns, family planning considerations, and strategies for sharing genetic information
with relatives. With your patient’s permission, you may obtain a copy of the complete report. You
may also refer to the resources below for additional information geared toward medical professionals.
We appreciate your time and effort in considering this test result in the context of your patient.

Sincerely,

Elissa Levin, M.S., CGC



Clinical Director, DNA Direct
1-877-646-0222
expert@dnadirect.com
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