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Study Summary

	Title
	ROCK Comprehensive Prospective Cohort for Osteochondritis Dissecans of the Knee

	Short Title
	ROCK OCD Prospective Cohort

	IRB Number
	Penn IRB # 820147 

	Methodology
	Multi-center comprehensive prospective cohort study 

	Study Duration
	The cohort will track subjects for up to 50 years.   

	Study Center(s)
	Multi-center study with approximately 20 sites.  Penn will serve as the Data Coordinating Center.  

	Objectives
	1) To develop a comprehensive all-inclusive prospective cohort study and relational database for patient of all ages with osteochondritis dissecans and/or focal articular cartilage defects of the knee.

2) To identify the historical characteristics of the patient, physical and radiographic characteristics of the knee, and components of care that predict the success of treatment of an OCD lesion and/or focal articular cartilage defect, as assessed by radiographic lesion healing and patient-reported outcomes at 2 years, 5 years, 10 years, and 25 years post-treatment, if applicable.

3) To determine the optimal treatment of osteochondritis dissecans or focal articular cartilage defects with an emphasis on preventing the progression to osteoarthritis and minimizing variation in treatments for this condition.

	Number of Subjects
	3300 subjects 

	Main Inclusion and Exclusion Criteria
	Key Inclusion Criteria: Diagnosis of osteochondritis dissecans or focal articular cartilage defects as confirmed by x-ray or MRI
Key Exclusion Criteria: Non-confirmed diagnosis (i.e. patient does not yet have imaging confirmation)

	Statistical Methodology
	Choice of the proper multivariable regression models will be based on the outcomes of interest. Specifically, continuous numerical outcomes will involve linear regression models, while binary or dichotomous outcomes will necessitate logistic regression models.


Background and Study Rationale

This study will be conducted in full accordance with the protocol, applicable institutional research policies and procedures, and applicable US government regulations and international standards of Good Clinical Practice.  
1 Introduction

Osteochondritis dissecans (OCD), while diagnosed most commonly in children and young adults, has a significant lifetime impact on patients and their families. Treatment of OCD of the knee ranges broadly from no intervention to non-operative treatment to various surgical techniques, ranging from early knee surgeries to late knee surgeries. Through this cohort, we will collect data and outcomes for all patients with a confirmed diagnosis of osteochondritis dissecans and/or focal articular cartilage defect of the knee, hereby referred to collectively as OCD. We will follow their course of care for the duration they seek treatment, up to 50 years if applicable.
1.1 Background and Relevant Literature 

Osteochondritis dissecans (OCD) is a focal condition of an articular surface, which involves separation of a fragment of subchondral bone and often the overlying cartilage as well. This osteochondral fragment may be in situ, incompletely detached, or completely detached at presentation. The knee is the most commonly affected joint (~75%). Symptoms typically arise in the second decade of life. Long-term (15 year) outcomes of OCD of the knee are frequently poor1,2. Treatment strategies vary widely and are based primarily on retrospective studies and expert opinion.

Consequently, we have founded the OCD Study Group, ROCK (Research in OsteoChondritis of the Knee) which is dedicated to determining the optimal treatment of OCD through clinical research. This multi-center network is comprised of both private and academic institutions.

Osteochondritis dissecans (OCD) is a focal condition of an articular surface, which involves separation of a fragment of subchondral bone and often the overlying cartilage as well. The condition was named in 1888 by Konig, denoting inflammation of the bone and cartilage (osteochondritis) as well as fragment separation (dissecans).3 The name of this condition has persisted in the English speaking world, despite the consistent histological absence of inflammatory cells.4 Although this condition was identified over a century ago, the natural history of OCD of the knee remains unclear and appropriate treatment is largely unknown.

A long-term study by Linden et al. retrospectively evaluated 76 knees approximately 33 years after the time the diagnosis of OCD was made.1 If the first manifestation of OCD occurred prior to the closure of the distal femoral physis, then no complications were discovered that could be certainly attributed to OCD.1 However, if the first manifestation of OCD was documented after closure of the distal femoral physis, then knee osteoarthritis developed in the majority.1 Loose radiopaque bodies and chondrocalcinosis were common findings.1 

A study by Twyman et al. retrospectively studied 22 knees with OCD and/or focal articular cartilage defects diagnosed before skeletal maturity and reported that one-third of patients had radiographic evidence of moderate or severe osteoarthritis at an average follow-up of 34 years.2 Knee osteoarthritis was more likely to occur if the OCD and/or focal articular cartilage defects lesion was large or if the lesion affected the lateral femoral condyle.2

One prospective prognostic study evaluated the healing potential of 47 stable juvenile OCD and/or focal articular cartilage defects knee lesions.4 This study demonstrated that six months of non-operative treatment resulted in progressive healing of stable OCD and/or focal articular cartilage defects lesions in two-thirds of skeletally mature patients.4 Larger lesions as well as lesions associated with swelling or mechanical symptoms at presentation were less likely to heal.4

There has never been a prospective study of all treatments for OCD, both operative and non-operative treatment, involving skeletally immature and mature patients. Such a study would allow for more precise prognostication and more exact surgical indications.
2 Study Objectives
This prospective cohort aims to collect data and outcomes for all patients with a confirmed diagnosis of OCD of the knee and follow their course of care for the duration they seek treatment, up to 50 years if applicable.  
2.1 Primary Objective

1) To develop a comprehensive all-inclusive prospective cohort study and relational database for patient of all ages with osteochondritis dissecans and/or focal articular cartilage defects of the knee.
2) To identify the historical characteristics of the patient, physical and radiographic characteristics of the knee, and components of care that predict the success of treatment of an OCD lesion and/or focal articular cartilage defect, as assessed by radiographic lesion healing and patient-reported outcomes at 2 years, 5 years, 10 years, and 25 years post-treatment, if applicable.
3) To determine the optimal treatment of osteochondritis dissecans and/or focal articular cartilage defects with an emphasis on preventing the progression to osteoarthritis and minimizing variation in treatments for this condition.
3 Study Design
3.1 General Design

This is a multi-center comprehensive prospective cohort study which will be conducted at approximately 30 sites internationally (approximately 26 sites in the United States as well as one site in Canada, Sweden, Germany, and Singapore).  All sites will be members of the ROCK study group.  
3.2 Study Endpoints 

3.2.1 Primary Study Endpoint

The primary outcome endpoint for this study is the patient's score on the IKDC Subjective questionnaire, or PEDI-IKDC Subjective questionnaire for patients under 18 years of age.

3.2.2 Secondary Study Endpoints

The secondary outcome variables are patient scores on the KOOS knee questionnaire, patient scores on the Marx Activity Score questionnaire (adult) and Pedi-FABS Score (pediatric), and Radiographic Healing.
4 Study Population and Duration of Participation 

The study population includes adult and pediatric subjects with a diagnosis of OCD, confirmed by x-ray or MRI.  All ages will be included.  
4.1 Duration of Study Participation 

The cohort will track patients for up to 50 years, or until their OCD lesions have successfully healed.  
4.2 Total Number of Subjects and Sites 

The total number of subjects to be enrolled across centers is 3300.  There will be approximately 30 sites participating in this study, all of which are members of the ROCK consortium.  As the ROCK consortium continues to expand, the number of participating sites will likewise increase.
4.3 Inclusion Criteria

· All ages will be included

· Diagnosis of osteochondritis dissecans and/or focal articular cartilage defects as confirmed by x-ray or MRI
4.4 Exclusion Criteria

· Non-confirmed diagnosis (i.e. patient does not yet have imaging confirmation)
4.5 Subject Recruitment 

Subjects will be recruited from the participating sites’ clinical practices.   
4.6 Vulnerable Populations: 

This study will include children and adolescents.  Each site will request a Subpart D review by their local IRB as part of their initial IRB submission.  The Penn IRB reviewed and approved the Subpart D request as per federal regulations and determined that this research is no greater than minimal risk (45 CFR 46.404).  The Penn IRB has determined that permission of one parent is sufficient.     
5 Study Procedures 

There is no specific number of visits for this study, as subjects can potentially be followed for duration of 50 years. Data will therefore be collected from Baseline Visit through Visit “x” (potentially 50 years later). 

Data will be collected at the following mandatory time points: 2 years, 5 years, 10 years, and 25 years after a subject is enrolled in the study.  However, numerous clinical visits may take place during the study between these time points; these can be scheduled or unscheduled and are referred to as Follow-Up Visits.  Specifically, we are interested in collecting data from 3 months, 6 months, 9 months, and 1 year post-operatively or after the initiation of intervention (for non-operative patients). 
If a subject is unavailable for follow-up in clinic, then Remote Follow-Up is acceptable. Remote Follow-Up consists of contacting the subject by phone or email to let him/her know survey material is being mailed/emailed to him/her, and then collecting the completed forms when they are returned by the subject.  
The study Manual of Procedures will provide specific details related to the data to be collected at each time point.  
5.1 Baseline
Baseline will consist of the visit during which a patient is diagnosed with OCD, confirmed by MRI or x-ray imaging. The first study visit, or “baseline,” will consist of consent and the collection of demographic information and a brief medical history and eligibility.
If a patient is deemed eligible at the first visit, consent/assent will be obtained, the Screening and Eligibility Form will be completed, a physical exam will be performed (Packet 1), and the patient will be asked to fill out the Outcome Questionnaires (Packet 2). X-Ray and MRI forms will be filled out based on the x-ray and/or MRI used to determine the patient’s eligibility. The patient may get x-ray and MRI at this baseline visit or not depending on if s/he has recent images or not. If the Investigator feels the images are recent enough to diagnose the patient, then they may be used as the patient’s inclusion criteria imaging studies. Once again, the x-ray and MRI forms should be completed for the specific images used to determine eligibility. In some cases, multiple imaging forms will need to be completed.

If a patient is not yet eligible due to needing confirmation by imaging, s/he is not eligible for consent and forms should not yet be filled out for Baseline Visit, other than the Screening and Eligibility Form, which will include an indication of why the patient was not eligible or did not consent.

5.2 Surgery
As part of the Cohort, a subject may or may not have surgery. A subject who has been enrolled in the ROCK Drilling RCT should also be enrolled in the Prospective Cohort (if subject/legally authorized representative provides informed consent and assent, if applicable).  Each site is responsible for keeping track of linking data between subjects and study numbers. A packet should be filled out any time a subject undergoes surgery for treatment of his or her OCD.  In some cases, more than one form will need to be completed, depending on the subject’s course of care. 

5.3 Non-Operative and Operative Rehabilitation 
Subjects may undergo physical therapy with or without having surgery.  Following each surgery, subjects will be placed on a physical therapy regime agreed upon by the ROCK group. Appendix A contains protocols for the following types of non-operative and operative rehabilitation.  
5.4 Follow-Up Visits

At all clinical follow-up visits (not just the mandatory visits), a surgeon will perform a physical exam and follow-up assessment.  If subjects have had new imaging such as x-rays or MRIs as clinically indicated and as part of standard of care, this data will be collected.  
The subject will be asked to fill out the appropriate Outcome Questionnaires no more frequently than every 12 weeks.  Efforts should be made to at least capture data at the following time points: 2 years, 5 years, 10 years, and 25 years post-operatively or after the initiation of intervention (for non-operative patients). 

5.5 Close-Out 

Subjects meet the criteria for study closeout if/when either of the following events occurs:

1) A subject completes the study (i.e., completes study visits for 50 years).  
2) A subject is withdrawn from the study for any of the following reasons:

· Lesion is found to be unstable, required fixation during surgery
· Surgeon requests to withdraw subject

· Subject chooses to withdraw 

· Subject is lost to follow-up
5.6 Subject Withdrawal 

Subjects may withdraw from the study at any time without impact to their care.  They may also be discontinued from the study at the discretion of the Investigator.  It will be documented whether or not each subject completes the study. 

6 Statistical Plan

6.1 Sample Size and Power Determination

Subjects will be recruited from patient populations at ROCK study group sites.  For a continuous variable, like our KOOS score outcome measure, the rule of thumb regarding number of predictors is that models validated on independent datasets have shown in many situations that a fitted regression model is likely to be reliable when the number of predictors is less than m/10 or m/20, where m is the total sample size. That is, in light of all the predictors in this study (approximately 150 features of the history, physical examination, imaging, and treatment), the estimated sample size is 3300 to allow for subjects who sign the consent form but are not evaluable (e.g. lost to follow-up, withdraw from the study, etc.).  
6.2 Statistical Methods

Choice of the proper multivariable regression models will be based on the outcomes of interest. Specifically, continuous numerical outcomes will involve linear regression models, while binary or dichotomous outcomes will necessitate logistic regression models.
7 Safety and Adverse Events

7.1 Definitions

7.1.1 Adverse Event

An adverse event (AE) is any symptom, sign, illness or experience that develops or worsens in severity during the course of the study.  
For this observational registry study, only adverse events related to both surgical and non-surgical complications of osteochondritis of the knee will be collected.  These include:

1. Infection – Superficial

2. Infection – Deep

3. Infection – intra-articular (septic knee)

4. Persistent effusion requiring intervention

5. Hemarthrosis requiring intervention

6. Pain syndrome, nerve disorder/complaint

7. Arthrofibrosis

8. Premature physeal arrest

9. Neuroma

10. Deep vein thrombosis
11. Vascular injury

At each contact with the subject, the investigator will seek information on the above-referenced adverse events by specific questioning and, as appropriate, by examination.  Information on all adverse events will be recorded in the source documents and also in the appropriate adverse event module of the case report form (CRF).  
7.2 Reporting of Unanticipated Adverse Events and Unanticipated Problems

Site investigators will promptly notify the Data Coordinating Center of all unanticipated Adverse Events that are related to the research activity. Other unanticipated problems that are related to the research and indicate risks to subjects or others will also be reported promptly. 

8 Study Administration, Data Handling and Record Keeping

8.1 Confidentiality

Information about study subjects will be kept confidential and managed according to the requirements of the Health Insurance Portability and Accountability Act of 1996 (HIPAA).  Those regulations require a signed subject authorization informing the subject of the following: 

· What protected health information (PHI) will be collected from subjects in this study

· Who will have access to that information and why

· Who will use or disclose that information

· The rights of a research subject to revoke their authorization for use of their PHI. 
In the event that a subject revokes authorization to collect or use PHI, the investigator, by regulation, retains the ability to use all information collected prior to the revocation of subject authorization.  
8.2 Source Documents

Source documents are defined as the result of original observations and activities of a clinical investigation.  Source documents will include, but are not limited to, progress notes, electronic data, recorded data from automated instruments, and x-rays.  All source documents pertaining to this study will be maintained by the investigators and made available for direct inspection by authorized persons.  

The original signed Informed Consent Form and/or Assent Form for each subject shall be filed at the site and a copy shall be given to the subject and/or his/her legally authorized representative.   
8.3 Data Collection and Management 

Each institution will maintain links between the individual patients and the data sent to the Cohort for purposes of follow-up care and data collection, as data will be collected from eligible patients over the course of their treatment, over several years.  We expect to have the Cohort open over a 50-year period, during which the study ID link will be maintained for the purpose of truly assessing the long term effects of OCD on future outcomes, with periodic research studies based on the data collected for the Cohort along the way.  
Data will be captured on hard copy case report forms (CRFs) or directly into the research-focused electronic data capture system, REDCap. A specific multi-site electronic database for this study will be created in REDCap to store and maintain all data. Data collected on hard copy case report forms will subsequently be entered into this electronic database by study staff at each participating site. The database will be password-protected with a password known only to study staff who need to enter or access data. Participating sites will only have access to their own site-level data. Penn, as the data coordinating center, will have access to all data entered in the REDCap. As other investigators or centers join ROCK, access to the REDCap will only be granted after the site obtains IRB approval. 
TeleForm, a part of the OptiForm program, will continue to be used to make any future modifications to the case report forms. However, TeleForm/OptiForm will not be used to store any study data.   

8.4 Case Report Forms (CRFs)

The study case report form (CRF) is the primary data collection instrument for the study.  All data requested on the CRF must be recorded.  All missing data must be explained.  If a space on the CRF is left blank because the procedure was not done or the question was not asked, write “N/D”.  If the item is not applicable to the individual case, write “N/A”.  All entries should be printed legibly in black ink.  If any entry error has been made, to correct such an error, draw a single straight line through the incorrect entry and enter the correct data above it.  All such changes must be initialed and dated.  DO NOT ERASE OR WHITE OUT ERRORS.  For clarification of illegible or uncertain entries, print the clarification above the item, then initial and date it.
8.5 Records Retention

All investigators will retain study essential documents for at least 7 years after the last subject completes the study, or longer if recommended/required by the IEC/IRB, applicable regulatory oversight organizations, or local institutional policies.  
9 Study Monitoring, Auditing, and Inspecting

9.1 Study Monitoring Plan

The Principal Investigator will be responsible for ensuring the ongoing quality and integrity of the research study.  Specific monitoring activities will be described in the study’s monitoring plan.  
9.2 Auditing and Inspecting

The investigator will permit study-related monitoring, audits, and inspections by the Independent Ethics Committee (IEC) or Institutional Review Board (IRB, the sponsor, government regulatory bodies, and University of Pennsylvania compliance and quality assurance groups of all study related documents (e.g. source documents, regulatory documents, data collection instruments, study data, etc.).  

Participation as an investigator in this study implies acceptance of potential inspection by government regulatory authorities and applicable University compliance and quality assurance offices.

10 Ethical Considerations

This study is to be conducted in accordance with the protocol, applicable institutional research policies and procedures, and applicable US government regulations and international standards of Good Clinical Practice.  
The study protocol, the written informed consent form, and any amendments will be submitted to a properly constituted IEC or IRB, identified with the responsibility to approve research for the study site.  

The Principal Investigator is responsible for keeping the IRB/IEC advised of the progress of the study and of any changes made to the protocol as deemed appropriate (at least once per year).  The Principal Investigator is also responsible for notifying the IRB/IEC of all unanticipated risks involving human subjects that occur during the study.   
10.1 Risks

This study does not involve any additional procedures that are not part of standard clinical care, so the physical risks from participating in this study are not greater than what would be encountered during standard care.

Subjects will be asked to fill out questionnaires, which could be a burden to them.    
10.2 Benefits

Subjects are not expected to receive any direct benefit from participating in this study.  Future patients may benefit from this study because data collected may help physicians and therapists gain a better understanding of how patients are affected by knee OCD, and provide an improved standard of care as a result.
10.3 Risk Benefit Assessment

This is a minimal risk study with a favorable risk:benefit ratio.  
10.4 Informed Consent Process / HIPAA Authorization 

Consent will be obtained in secure private clinical exam rooms at each of the sites during the visit in which a patient is determined to be eligible. Consent will be obtained by either the Investigator or the Coordinator trained and listed as personnel on this protocol. Potential subjects will be informed that their course of care will not be affected by choosing to either participate or not participate in the study, and will be informed that research is optional. The appropriate informed consent discussion will ensue, and patients will be encouraged to ask any questions prior to providing informed consent. Subjects will also be informed that their consent is voluntary, and they may withdraw at any time if they desire to.
Children and adolescents will be included in this study. Children 7 years of age and older will participate in the consent discussion, and will be required to provide their assent along with parental permission, if he or she decides to participate. Only one parent signature will be necessary, as this study does not pose more than minimal risk to subjects. The only risk is that of the burden of survey completion. For children under the age of seven, a waiver of documentation of assent will be documented by the person providing informed consent, via the Consent Process Source Document. One or both parents will need to provide permission for these potential subjects, if it is decided that the child will participate.

Children who are enrolled in the study will be re-consented at the time they turn 18 years of age, in accordance with Good Clinical Practice guidelines.
11 Study Finances

11.1 Funding Source

This study is sponsored by the ROCK Consortium study group.  
11.2 Subject Stipends or Payments

Subjects will not be paid for participating in this study.  
12 Publication Plan

It is anticipated that all publications resulting from the Study shall be joint publications co-authored by representatives of the ROCK Study Group, in accordance with standard academic practices for publication.  
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