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SPECIFIC AIMS
Concisely state the objectives of the study and the hypothesis being tested.
The specific aim is to identify a series of severe, early-onset COPD probands and their relatives, with an appropriate set of matched control pedigrees.  These groups will be examined with a questionnaire, physiological studies, and laboratory measurements to determine if genetic factors predisposing to severe, early-onset chronic obstructive pulmonary disease (COPD) can be identified.   
BACKGROUND AND SIGNIFICANCE
Provide a brief paragraph summarizing prior experience important for understanding the proposed study and procedures. 
Chronic obstructive pulmonary disease (COPD) is a major cause of morbidity and mortality.  Cigarette smoking is the major environmental risk factor for the development of COPD; however, considerable variability in the effect of smoking exists.  In addition to the risk from smoking, subjects with alpha 1-antitrypsin deficiency have a major genetic risk factor for COPD; other genetic risk factors have not been identified.  The frequent development of COPD in individuals with alpha 1 antitrypsin deficiency has provided a foundation for understanding the pathogenesis of COPD.  However, many subjects with early-onset COPD are not alpha 1-antitrypsin deficient.  Studying the mechanisms underlying the development of early-onset COPD in subjects without alpha 1-antitrypsin deficiency may allow insight into the variable expression of COPD at all ages.  
RESEARCH DESIGN AND METHODS
Briefly describe study design and anticipated enrollment, i.e., number of subjects to be enrolled by researchers study-wide and by Partners researchers.  Provide a brief summary of the eligibility criteria (for example, age range, gender, medical condition).  Include any local site restrictions, for example, “Enrollment at Partners will be limited to adults although the sponsor’s protocol is open to both children and adults.”
To define the mechanisms responsible for the development of early-onset COPD unrelated to alpha 1-antitrypsin deficiency, we will employ a combination of field, laboratory, and theoretical approaches.  We will assemble a population of 300 subjects with early-onset COPD without alpha 1-antitrypsin deficiency from patients referred for lung transplant evaluation or lung reduction surgery evaluation and 2,000 of their relatives.  We will assess these subjects and their families with physiological tests of pulmonary function and biochemical measurements including urine desmosine, serum total IgE levels, and alpha 1-antitrypsin type.  The relationship of these biochemical measurements to the development of COPD will be assessed.  We will determine if there are patterns of familial aggregation for pulmonary function and the biochemical measurements related to early-onset COPD consistent with a major gene mode of inheritance.  Finally, we will genotype study participants with DNA-based markers adjacent to candidate genes of interest, and subsequently with DNA-based markers which span the genome.  These data will be used to test for genetic linkage and association between the DNA markers and the various physiological and biochemical measurements related to COPD by linkage and association analysis techniques.  When available from clinical care, chest ct scans will be assessed for emphysema which will be included in genetic analyses.
In a subset of subjects, DNA sequencing of the entire genome will be performed to identify genetic variants associated with COPD susceptibility.
Briefly describe study procedures.  Include any local site restrictions, for example, “Subjects enrolled at Partners will not participate in the pharmacokinetic portion of the study.”  Describe study endpoints.
A. Outline of Study Procedures
At the Outpatient General Clinical Research Center or at the subject's homes, the following procedures are coordinated:
i. Standardized questionnaire assessing respiratory history and symptoms, occupational and smoking histories, home environment, and family history of COPD, asthma, and any other chronic diseases.  The questionnaire is in two forms, one for adults (over age 12) and one completed by parents (for children below or equal to age 12). 
ii. Pulmonary function testing is performed using a Collins Survey Tach spirometer.  The maneuvers are performed in a standardized manner (seated with nose clips on) with each subject enrolled.  To obtain 3 acceptable measures, the technician may ask the subject to perform up to 8 attempts.  

iii. Bronchodilator testing follows the other pulmonary function tests.  Two puffs of Albuterol are administered from a metered dose inhaler with spacer.  After waiting ten minutes following the second albuterol inhalation, they perform an additional three acceptable FVC maneuvers.  
iv. Blood is drawn for serum total IgE level, PI type, and genotype analysis, with a total volume of 35 ml drawn.  In a subset of subjects (i.e. early-onset COPD probands) 10 ml of additional blood is drawn to establish permanent cell lines (45 ml total).  These cell lines will be used as a source of DNA and also to access gene expression for genes potentially related to COPD susceptibility for COPD treatment response.  Serum is also used to measure potential biochemical markers of COPD.  Children under the age of 10 will not take part in the blood collection component of this protocol.  Between the ages of 10 and 18, the subject can choose to take part in the blood draw through assent.  Parental consent will also be obtained for minor children.  
v. Urine collection for desmosine measurement:  Subjects are asked to provide a urine sample during the visit.  Urine is also used to measure potential biochemical markers of COPD.
vi. Buccal brushings:  As an additional source of DNA, subjects are given two sterile cytology brushes to scrape cells from their buccal mucosa, for 30 seconds for each brush.
vii. Medical records and clinical chest ct scans are reviewed when available.
B. Supplemental Skin Examination and Biopsy Procedures:
In a subset of early-onset COPD families, in whom we identify genetic variants in extracellular matrix components, skin examination and skin biopsies will be requested.  Preliminary results suggest that genetic variants in extracellular matrix components like elastin may be abnormal in some early-onset COPD families.  Within a subset of previous early-onset COPD study participants, a letter will be sent to determine if they are willing to undergo skin examination and skin biopsies:
i. Skin examination and photographs of the face and arms will be performed by Dr. Joan Stoler at the Partners Center for Human Genetics. Subjects may elect not to have photographs taken by checking a selection box on the consent form.
ii. 1% Lidocaine (2cc) will be injected subcutaneously in the upper arm, and two small full thickness skin biopsies will be performed by Dr. Joan Stoler.
Two full thickness skin biopsies will be performed. One sample will be used for immunohistochemistry to stain for components of elastin to assess the impact of identified polymorphisms on the synthesis and processing of mature elastic fibers. The second biopsy will be used to isolate human skin fibroblasts, which will be grown in culture to permit in vitro evaluation of gene expression. Anticipated studies will include sequencing of transcribed mRNA and Western blot studies of the variant proteins.
In addition to the above skin examination and biopsies, these subjects will also be asked to repeat spirometric measurements before and after albuterol and complete a brief supplemental questionnaire to assess for evidence of development and/or progression of COPD.  Children are excluded from participation with this component of the Early Onset COPD protocol.
C. Drugs Used
Bronchodilator testing follows the baseline spirometry.  Two puffs of albuterol (Ventolin) are administered from a metered dose inhaler with spacer.  After waiting fifteen minutes following the second albuterol inhalation, they perform an additional three acceptable FVC maneuvers.  This is a one-time dose only.
A small amount 1% lidocaine (2 cc) will be injected subcutaneously into the upper arm for the subset of subjects that agree to undergo skin biopsies.  This is a one-time dose only.  
D. Drug Administration and Toxicity
As noted above, the only drug administered is albuterol (Proventil) during the pulmonary function testing.  This commercially available, FDA-approved drug, is given by metered dose inhaler with an Aerochamber spacer.  The only toxicities associated with albuterol are transient tachycardia and tremulousness.  The drug is commercially available from Pharmacy Services.
The risks of subcutaneous lidocaine are minimal; subjects will be asked if they are allergic to lidocaine before injection.
E.  Simple Study Follow-Up Questionnaire
A simple questionnaire has been drafted to collect information from each of the subjects already enrolled in the early-onset COPD study.  This questionnaire will focus on each participant’s survival and health / respiratory status in the years following their initial study visit and is intended for a single use only with each subject already enrolled.  Prior to initiating contact with these participants, we will check their survival status through use of the national Social Security Death Index.  A letter introducing this questionnaire and our follow-up phone call will then be sent to each surviving subject.
For studies involving treatment or diagnosis, provide information about standard of care at Partners (e.g., BWH, MGH) and indicate how the study procedures differ from standard care.  Provide information on available alternative treatments, procedures, or methods of diagnosis.
This study does not involve treatment.  Spirometry performed in the study is similar to standard care.
Describe how risks to subjects are minimized, for example, by using procedures which are consistent with sound research design and which do not unnecessarily expose subjects to risk or by using procedures already being performed on the subject for diagnostic or treatment purposes.
The risks of the breathing tests, buccal brush collection, and urine collection are minimal.  Before subjects are given albuterol, an “Albuterol Questionnaire” will be administered to assess for allergies to albuterol and risks for cardiac arrhythmias in response to albuterol.  Research staff that are not trained as physicians or nurses will be trained and certified as Emergency Medical Technicians before they give albuterol to research subjects who are not currently taking albuterol by prescription.  
For subjects in the skin biopsy sub-study, there is some risk of infection or bleeding. The risks of subcutaneous lidocaine are minimal; subjects will be asked if they are allergic to lidocaine before injection. 
Describe explicitly the methods for ensuring the safety of subjects.  Provide objective criteria for removing a subject from the study, for example, objective criteria for worsening disease/lack of improvement and/or unacceptable adverse events.  The inclusion of objective drop criteria is especially important in studies designed with placebo control groups.
Since this study involves a single visit, drop criteria are not relevant.
FORESEEABLE RISKS AND DISCOMFORTS
Provide a brief description of any foreseeable risks and discomforts to subjects.  Include those related to drugs/devices/procedures being studied and/or administered/performed solely for research purposes.  In addition, include psychosocial risks, and risks related to privacy and confidentiality.  When applicable, describe risks to a developing fetus or nursing infant.
The only drug administered for the standard protocol is albuterol (Proventil) during the pulmonary function testing.  This commercially available, FDA-approved drug, is given by metered dose inhaler with an Aerochamber spacer.  The only toxicities associated with albuterol are transient tachycardia and tremulousness.  
The only possible risk in questionnaire administration involves the social-psychological risk resulting from inadvertent disclosure of medical history information.  This potential risk is guarded against by maintaining completed questionnaires in a locked filing system.  
The only potential risks of blood drawing are hematoma at the skin site and minimal pain of venous puncture.  The only risk of providing a urine specimen or performing pulmonary function testing is minimal discomfort. Information about participation in a genetic study may influence insurance and/or employers regarding your health status.  Not sharing information about your participation in this study with others will minimize these risks.
EXPECTED BENEFITS
Describe both the expected benefits to individual subjects participating in the research and the importance of the knowledge that may reasonably be expected to result from the study.  Provide a brief, realistic summary of potential benefits to subjects, for example, “It is hoped that the treatment will result in a partial reduction in tumor size in at least 25% of the enrolled subjects.”  Indicate how the results of the study will benefit future patients with the disease/condition being studied and/or society, e.g., through increased knowledge of human physiology or behavior, improved safety, or technological advances.
Subjects are provided with background information regarding chronic obstructive pulmonary disease, and the results of pulmonary function testing are mailed to them along with a physician interpretation. 
EQUITABLE SELECTION OF SUBJECTS
The risks and benefits of the research must be fairly distributed among the populations that stand to benefit from it.  No group of persons, for example, men, women, pregnant women, children, and minorities, should be categorically excluded from the research without a good scientific or ethical reason to do so.  Please provide the basis for concluding that the study population is representative of the population that stands to potentially benefit from this research.
Subjects with early-onset chronic obstructive pulmonary disease, defined as FEV1 < 40% predicted at age < 53 years, will be eligible to participate.  All available first-degree relatives (parents, siblings, and children) and older second-degree relatives (aunts, uncles, and grandparents) of these early-onset COPD probands will be eligible.    Pedigrees may also be extended to include other affected subjects and their relatives.  Comparison subjects from the general population will be matched to the early COPD probands based on age, gender, and smoking history; these comparison subjects and their relatives will be eligible to participate.  
In accordance with Human Research Committee requests, individuals under the age of five years are not eligible to participate.  Individuals between the ages of five and ten years are not eligible for blood drawing.  Any woman who may be pregnant is not eligible to participate.
Subjects between 10 and 18 years of age are eligible to participate in all procedures of the standard protocol (ie. excluding skin biopsy).
When people who do not speak English are excluded from participation in the research, provide the scientific rationale for doing so.  Individuals who do not speak English should not be denied participation in research simply because it is inconvenient to translate the consent form in different languages and to have an interpreter present.
Non-English speakers are not excluded from the study.  Enrollment for these subjects may involve the use of the BWH Medical Interpreter Services using the full consent document.
For guidance, refer to the following Partners policy:
          Obtaining and Documenting Informed Consent of Subjects who do not Speak English
          http
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RECRUITMENT PROCEDURES
Explain in detail the specific methodology that will be used to recruit subjects.  Specifically address how, when, where and by whom subjects will be identified and approached about participation.  Include any specific recruitment methods used to enhance recruitment of women and minorities.
Most of the early-onset COPD probands in our study are recruited from the Lung Transplant and Lung Volume Reduction Surgery Programs at Brigham and Women’s Hospital and Massachusetts General Hospital.  Such potential participants are sent a letter from myself and the Lung Transplant/Lung Volume Reduction Surgery Program Medical Director who provides care for the subject (Dr. Reilly at BWH; Dr. Ginns at MGH).  For patients referred from other Partners physicians or from physicians outside the Partners Network, we obtain permission from the patient’s physician to contact the patient about the study by sending him/her a letter along with a return mailer and contact letter to send from the patient’s physician to the patient.  After we obtain approval from the patient’s physician, we send the signed letter from the physician with an opt-out postcard that can be sent back to the Channing Laboratory if the patient is not interested in receiving more information.  If the patient has not opted-out within 2 weeks, we then will contact him/her through a phone call to discuss the study further, which has also been noted in the letter from their primary care physician.  In our letter we have also included an opt-out telephone number to call.  

After the proband is enrolled and tested, we ask permission from the proband to contact their relatives.  Relatives that the proband permits us to contact are sent a recruitment letter, which also contains an opt-out postcard and a telephone number to call.  
Provide details of remuneration, when applicable.  Even when subjects may derive medical benefit from participation, it is often the case that extra hospital visits, meals at the hospital, parking fees or other inconveniences will result in additional out-of-pocket expenses related to study participation.  Investigators may wish to consider providing reimbursement for such expenses when funding is available
Each participant is reimbursed with a $50 payment in appreciation of their cooperation with the study.  Subjects who screen out during the visit will also be compensated with the $50 payment.  
The Early Onset COPD participants taking part in the Skin Biopsy component of the protocol will receive a $100 payment and mileage reimbursement during the time of their visit.
For guidance, refer to the following Partners policies:
          Recruitment of Research Subjects 
          http
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CONSENT PROCEDURES
Explain in detail how, when, where, and by whom consent is obtained, and the timing of consent (i.e., how long subjects will be given to consider participation).  For most studies involving more than minimal risk and all studies involving investigational drugs/devices, a licensed physician investigator must obtain informed consent.  When subjects are to be enrolled from among the investigators’ own patients, describe how the potential for coercion will be avoided.
 Each potential study participant is contacted by mail to provide information about the study.  Additional information is provided regarding the study protocol during a follow-up telephone call (for subjects who do not opt-out by postcard).  Thus, subjects are already familiar with the study procedures when a trained research assistant conducts the visit--typically at subject's homes but occasionally at the GCRC.  The consent form is reviewed with the subject by the research assistant; Dr. Silverman (or another covering physician co-investigator) is available by cell phone to answer any questions during the consent process.  One signed copy of the consent form is left with the subject and another copy is placed in the study files; a record is kept to indicate that a copy of the consent form was given to the subject.  
For rare individuals who are located at great geographic distance, the consent form is explained by phone and a signed copy is returned to the Channing Laboratory.  If subjects are unable to consent due to age (minors) or current physical/mental condition, consent is obtained by the legal guardian, with assent (when appropriate) by the subject.
NOTE: When subjects are unable to give consent due to age (minors) or impaired decision-making capacity, complete the forms for Research Involving Children as Subjects of Research and/or Research Involving Individuals with Impaired Decision-making Capacity, available on the New Submissions page on the PHRC website: 
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For guidance, refer to the following Partners policy:
          Informed Consent of Research Subjects
          http
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DATA AND SAFETY MONITORING
Describe the plan for monitoring the data to ensure the safety of subjects.  The plan should include a brief description of (1) the safety and/or efficacy data that will be reviewed; (2) the planned frequency of review; and (3) who will be responsible for this review and for determining whether the research should be altered or stopped.  Include a brief description of any stopping rules for the study, when appropriate.  Depending upon the risk, size and complexity of the study, the investigator, an expert group, an independent Data and Safety Monitoring Board (DSMB) or others might be assigned primary responsibility for this monitoring activity.       
NOTE: Regardless of data and safety monitoring plans by the sponsor or others, the principal investigator is ultimately responsible for protecting the rights, safety, and welfare of subjects under his/her care.
The study procedures, including spirometry (before and after bronchodilator), questionnaire, phlebotomy, buccal brushings, and a urine sample, involve minimal risk.  To limit the risk associated with albuterol, subjects are given an albuterol questionnaire, and individuals with a history of cardiac disease (who do not use albuterol regularly) are visited with physician supervision.  In addition, research assistants have been trained as Emergency Medical Technicians.  Dr. Edwin Silverman is responsible for medical supervision of this protocol.  Any unexpected adverse events will be reported to the HRC/IRB in accordance with Partners IRB protocols and HRC adverse events reporting guidelines.
Describe the plan to be followed by the Principal Investigator/study staff for review of adverse events experienced by subjects under his/her care, and when applicable, for review of sponsor safety reports and DSMB reports.  Describe the plan for reporting adverse events to the sponsor and the Partners’ IRB and, when applicable, for submitting sponsor safety reports and DSMB reports to the Partners’ IRBs.  When the investigator is also the sponsor of the IND/IDE, include the plan for reporting of adverse events to the FDA and, when applicable, to investigators at other sites.  
NOTE: In addition to the adverse event reporting requirements of the sponsor, the principal investigator must follow the Partners Human Research Committee guidelines for Adverse Event Reporting
Dr. Silverman and the study staff will review any Adverse Events.  Any adverse events will also be reported to the Human Research Committee according to the HRC adverse events reporting guidelines.
MONITORING AND QUALITY ASSURANCE
Describe the plan to be followed by the principal investigator/study staff to monitor and assure the validity and integrity of the data and adherence to the IRB-approved protocol.  Specify who will be responsible for monitoring, and the planned frequency of monitoring.  For example, specify who will review the accuracy and completeness of case report form entries, source documents, and informed consent.  
NOTE: Regardless of monitoring plans by the sponsor or others, the principal investigator is ultimately responsible for ensuring that the study is conducted at his/her investigative site in accordance with the IRB-approved protocol, and applicable regulations and requirements of the IRB.
For guidance, refer to the following Partners policies:
          Data and Safety Monitoring Plans and Quality Assurance
          http
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          Adverse Event Reporting Guidelines
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PRIVACY AND CONFIDENTIALITY
Describe methods used to protect the privacy of subjects and maintain confidentiality of data collected.  This typically includes such practices as substituting codes for names and/or medical record numbers; removing face sheets or other identifiers from completed surveys/questionnaires; proper disposal of printed computer data; limited access to study data; use of password-protected computer databases; training for research staff on the importance of confidentiality of data, and storing research records in a secure location.  
NOTE: Additional measures, such as obtaining a Certificate of Confidentiality, should be considered and are strongly encouraged when the research involves the collection of sensitive data, such as sexual, criminal or illegal behaviors.
To protect privacy of subjects and maintain confidentiality, completed questionnaires are stored in a locked filing system.  All samples and study information is labeled by a study identification number.  Study data including questionnaire, laboratory test results, and pulmonary function test results are stored in a password-protected database, with access to personal identifying information limited to the principal investigator, study coordinators, and research assistants that are conducting home visits.  Study staff are instructed never to discuss test results of one family member with another family member.  A Certificate of Confidentiality has been obtained to protect study participants against subpoena for study information.
SENDING SPECIMENS/DATA TO RESEARCH COLLABORATORS OUTSIDE PARTNERS
Specimens or data collected by Partners investigators will be sent to research collaborators outside Partners, indicate to whom specimens/data will be sent, what information will be sent, and whether the specimens/data will contain identifiers that could be used by the outside collaborators to link the specimens/data to individual subjects.
Specifically address whether specimens/data will be stored at collaborating sites outside Partners for future use not described in the protocol.  Include whether subjects can withdraw their specimens/data, and how they would do so.  When appropriate, submit documentation of IRB approval from the recipient institution.
Specimens/data are not stored at collaborating sites outside Partners.  Subjects can withdraw their samples from the study by contacting Dr. Silverman.
RECEIVING SPECIMENS/DATA FROM RESEARCH COLLABORATORS OUTSIDE PARTNERS
When specimens or data collected by research collaborators outside Partners will be sent to Partners investigators, indicate from where the specimens/data will be obtained and whether the specimens/data will contain identifiers that could be used by Partners investigators to link the specimens/data to individual subjects.  When appropriate, submit documentation of IRB approval and a copy of the IRB-approved consent form from the institution where the specimens/data were collected.
Samples for this study are only collected at Partners sites, with the exception of rare individuals located at great geographic distance.  For these rare individuals, samples are collected by their local physician and mailed to the Channing Laboratory.  Consent is obtained by Channing Laboratory staff as noted above.  For subjects with previous pulmonary function test or chest CT scans, medical record release forms are signed by the subject so that the appropriate information can be provided to the investigators at the Channing Laboratory.
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