Moving up the DNA Ladder

Genetics and COPD

It has long been known that cigarette smoking is an important risk factor for COPD.  Not all smokers develop COPD, however, and some people who have never smoked still develop COPD.  Several previous research studies have suggested that inherited factors passed from one generation to the next play a role in COPD, but finding those inherited factors (genes) has been hard.  Based on those previous studies, COPD researchers Dr. James Crapo (at National Jewish Health in Denver) and Dr. Edwin Silverman (at Brigham and Women’s Hospital in Boston), along with their colleagues at 17 medical centers across the United States, have launched one of the largest studies of COPD ever undertaken: the COPDGene Study.  This study offers a wide range of individuals the opportunity to participate in COPD research.  Meanwhile, the Boston Early-Onset COPD Study (led by Dr. Silverman), which was started 15 years ago, has recently received additional grant support from the National Institutes of Health to continue research into the reasons why a small number of people develop very severe COPD at an early age.   

As technology that allows scientists to look at our DNA has improved, medical researchers have been looking to our genes for answers to many health questions.  In the COPD community, one genetic risk factor has been studied extensively:  Alpha-1 Antitrypsin (AAT) deficiency. This condition, caused by an alteration in a specific gene that is passed from parents to children, makes people more likely to develop COPD.  By studying AAT deficiency, researchers have learned important information about how COPD develops, both in people with the condition and without.  By finding additional genes that play a role in COPD, scientists hope to determine how COPD develops, which ultimately will lead to the discovery of new targets for earlier diagnosis and disease treatment.

COPDGene:  Largest Study of Its Kind


In late 2007, COPDGene, the largest study of COPD genetics ever undertaken, enrolled its first participant.  Since that time, more than 3,000 people have participated in COPDGene.  The COPDGene investigators plan to enroll more than ten thousand people, including patients with COPD as well as current and former smokers without COPD.  The National Institutes of Health has provided most of the study’s funding, and the COPD Foundation is playing a key role in supporting the project.  Multiple clinical and scientific centers across the nation are working together to create a valuable repository of information.  The study’s data sharing policy has been designed to protect participants’ privacy while ensuring that a large number of researchers will have access to the data in order to learn as much as possible from the study.

According to Dr. Crapo, “The COPDGene Study is unique for several reasons, not just its large size.  Unlike many other COPD studies, COPDGene is recruiting subjects across the full range of COPD severity, from mild to very severe.  Also, participants will have a chest CT scan of their lungs so that researchers can compare the various ways in which COPD develops.  One of the most important features of the COPDGene Study is that it will allow our scientists to look at the entire genome -- that is, ALL of our genes.”  

Boston Early-Onset COPD Study:  15 Years and Counting
COPDGene could not have been launched without prior research demonstrating that genes do play a role in the development of COPD.  One research project that has been a significant source of such evidence is the Boston Early-Onset COPD Study.  Dr. Silverman began this study in 1994, and since then, he and his staff have been recruiting individuals age 52 or younger who have already been diagnosed with very severe COPD.  

The research team has traveled to participants’ homes in New England, and across the United States, inviting the patients’ family members to participate.  This family information allows the Boston Early-Onset COPD Study investigators to examine inherited factors across generations.  Now in its 15th year, this study has included 190 families with nearly 1,200 individuals, and has had 24 articles published in medical journals, in addition to numerous presentations at national and international medical conferences.  

A team of pulmonary researchers works on the Boston Early-Onset COPD Study, including Drs. Dawn DeMeo and Craig Hersh, and Project Managers Laura Kaufman and Eric Schwinder.  As Dr. Silverman said, “The Boston Early-Onset COPD Study has shown that COPD does cluster in families; close relatives of people that develop severe COPD very early in life have about a three-fold increased risk of developing COPD compared to smokers that are not in such families.  This study has also suggested that women may be especially susceptible to developing severe, early-onset COPD, and it has identified several genes that may be important determinants of COPD.  The Boston Early-Onset COPD Study will be one of the important validation studies for our results from COPDGene.”  

Getting Involved…This Means You!


Dr. Crapo and Dr. Silverman point out that the most important aspect of both of these research studies is finding people who are willing to participate.  The COPDGene Study is recruiting individuals who have smoked cigarettes and live within traveling distance to one of the 17 clinical centers.  The Boston Early-Onset COPD Study is looking for people who have very severe COPD before their 53rd birthday, and a Traveling Research Team will enroll eligible families at their homes.  In addition, the COPD Foundation maintains a registry of people interested in participating in COPD research, so even those who aren’t able to participate in one of these two projects have a way to get involved.  

Individuals with previously diagnosed Alpha-1 Antitrypsin Deficiency are not eligible for COPDGene or the Boston Early-Onset COPD Study, but these studies could still have important implications for Alpha-1.  First, the COPDGene Study will determine the number of unidentified people with Alpha-1 Antitrypsin Deficiency across the range of COPD.  Second, the impact of being a carrier for Alpha-1 (like PI MZ) for COPD risk will be studied.  Finally, both COPDGene and the Boston Early-Onset COPD Study will expand the population of people with genetic COPD, and a larger and more effective COPD community may be built.

If you, or someone you know, are interested in participating in the COPDGene Study, please call the COPD Foundation at 1-866-316-COPD (2673).  For information about the Boston Early-Onset COPD Study, please call 1-866-328-9494 or send an email request to EOCOPD.study@channing.harvard.edu.  
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