Heart Research Follow-up Program (HRFUP)
Overview: 

The Heart Research Follow-up Program (HRFUP) has been dedicated to designing and directing cardiovascular research studies for the purpose of advancing the science of cardiology since 1970. The advancement of medical science requires basic investigation into the mechanisms of disease, improvement in clinical diagnosis and risk stratification, and development and testing of new therapies to substantiate their safety and efficacy. 

The HRFUP has been involved in the design, conduct, and analysis of local and world-wide, multicenter, clinical research studies for 30 years. The studies have ranged from small or large observational studies to Phase IV clinical trials testing specific drug or device intervention. These studies use the latest basic science, bioengineering, genetic, biostatistical, physiological, and clinical approaches to optimize the acquisition of new knowledge in order to improve the diagnostic and therapeutic foundation of clinical medicine. 

Commitment to Excellence in Research:

In all of the studies, the HRFUP has consistently met specified enrollment numbers by recruiting strong capable enrolling center investigators, effectively coordinated multicenter activities including maintenance of regulatory standards, maintained proper quality control of large amounts of data, used sophisticated multivariate analytic methods, published definitive reports in major journals in a timely manner following completion of each study, and assisted with data submissions as requested by the study sponsors and the FDA. 

One hallmark of the HRFUP is to statistically design cost-effective studies using sequential analysis techniques to potentially allow for early study termination. Another hallmark of the HRFUP is to maintain strict rules of data safety/monitoring to insure investigator and sponsor independence and data integrity to facilitate rapid product approval from the FDA. 

The HRFUP has an outstanding reputation for scientific excellence. As an academic-based, full-facility research center with access to a vast array of University based services, the HRFUP can provide the highest professional standards to meet all aspects of the diverse management requirements of cardiovascular research studies of clinical cardiology. 

The HRFUP experience has included epidemiologic, pharmacologic, and medical device research studies. The HRFUP research interests include but are not limited to cardiovascular physiology, cardiac arrhythmias, sudden death, myocardial infarction, posthospital phase of myocardial infarction, heart failure, ventricular repolarization, thrombogenic factors and pharmacoeconomics. The HRFUP has direct contact with a diverse group of investigators world-wide. The HRFUP also actively collaborates with various departments at University of Rochester (Neurology, Pulmonology, Environmental Diseases, Pediatrics, Community and Preventive Medicine) on studies involving cardiovascular research in relationship to neurologic disorders, asthma and COPD disorders, environmental exposure to air pollution and mercury. The HRFUP collaborates with other services within the University such as biostatistics, pharmacy services, and various core laboratories for analysis of samples and testing results. The HRFUP has access to leading core laboratories such as hematology, lipidemiology, or angiography to analyze any ancillary tests that may be required. The HRFUP in conjunction with the University can also provide support for all contractual and regulatory needs including rapid IRB approval.

Summary of Capabilities :

· Protocol Review by Experienced Clinical Trials Faculty

· Study Administration Development and Regulatory Document Tracking

· Study Operations Design and Implementation

· Case Report Form (CRF) Development and Management

· Provide FDA-Compliant Host Server Environment 

· Development and Implementation of FDA-Compliant Electronic Data Capture System Using Real-Time Web-Enabled Portal for Single or Multicenter Studies, including 24/7 electronic subject enrollment and randomization service to enrolling centers

· Creation and Maintenance of Compliance Documentation , including departmental policies, procedures, and work instructions

· Development of requirements specifications, testing, and validation of supporting end-user computer applications

· Data Quality Control 

· Integration of Data Coding Dictionaries

· Study Reporting including Data Summaries and Event Reporting to Enrolling Centers, Data Safety and Monitoring Boards, Research Subject Review Boards, Sponsors

· Automated Study Invoicing

· Core Laboratory and Drug Distribution Electronic Data Integration 

· Study Training

· Technical and Study Support

· Full Data Backup Capability

· Coordination of study closeout

· Database Lock and Data Transfer (Interim and Final)

ECG Core Lab and Electrocardiographic Research:

The HRFUP has also been involved in electrophysiolgic research for over 20 years. The main focus of this research is on ventricular arrhythmias, electrocardiology in relationship to diagnosis and prognosis of entities predisposing to ventricular arrhythmias and sudden death. The ECG Core Lab has serviced numerous clinical studies and trials in adjudicating ECG, Holter, or implantable defibrillator device interrogation recordings. Numerous research projects have stemmed from this activity over the years. Our ECG Core Lab established standard adopted now world-wide for high-resolution Holter recordings in clinical studies.

Our collaboration with Electrical Engineering Department and training fellows in the field of bioengineering resulted in the advancement of ECG signal processing focused on QT measurements, ST segment monitoring, T wave alternans, T wave variability, and recently on T wave morphology. These advances together with our history of clinical research in the field of electrocardiology led to establishing the Center for Quantitative Electrocardiology and Cardiac Safety.

Center for Quantitative Electrocardiology and Cardiac Safety:

The Center operates on a tri-party collaboration between the National Health Institute (NHLBI/NIH), the Food and Drug Administration (FDA), and the University of Rochester (UR); it hosts the Telemetric and Holter ECG Warehouse (THEW), an International repository providing access to continuous electrocardiographic data to for-profit and not-for-profit organizations. This Center strives to 1) develop specific projects to implement and grow the repository of ECG information; 2) facilitate scientific projects toward the development, testing and validation of ECG-related technologies; 3) leverage expertise and resources toward the implementation of collaborative projects among the FDA, UR, and other public and private stakeholders; 4) identify, develop and evaluate new electrocardiographic markers of cardiovascular risk related to management of patient care and evaluation of new molecular entities; and 5) incorporate scientific findings into the premarket evaluation process for electrocardiographic devices and associated methodologies, and into the total product life cycle. The Telemetric and Holter ECG warehouse has initiated collaborative projects with major international corporations such as Pfizer, Roche, Philips Health care, Samsung Electronics, Medtronic, and GE Healthcare. Most recent work led to the development of novel technologies for contactless monitoring of patients (Xerox Corp.) and the development of the next generation of in-silico drug safety tests (IBM).

Personnel: 

The HRFUP currently employs about 50 staff delineated by function group. These groups include Senior Management Team, Project Managers, Statisticians, Medical Faculty and Fellows, Database Managers, Information Technology Support, Information Analysts, Forms Design Specialists, Administration and Finance, Technicians and Meeting Planners. All HRFUP staff are devoted 100% to the design, implementation, conduct and reporting associated with clinical research. All staff activities are conducted in accordance with Standard Operating Procedures (SOPs) and Guidelines which are maintained, reviewed and implemented to conform to expected industry best practice and regulatory guidelines. HRFUP maintains an active staff education program, including areas such as Good Clinical Practices, disease education, legal issues such as copyright, HIPAA and database ownership, technical computer training and other topics. All HRFUP personnel are certified through the University of Rochester Human Subjects Protection Program (HSPP). All key HRFUP staff sign confidentiality and conflict of interest agreements on an annual basis as a condition of their employment in order to protect confidential research information and to protect against the improper use of sensitive information. 

Offices: 

HRFUP is located in the Saunders Research Building on the University of Rochester Medical Center campus. The Saunders Research Building is a four story building designed to accelerate the initiation, implementation and completion of translational research. All HRFUP offices are located behind secure doors, locked at all times, including during normal business hours with only designated staff having swipe access. Paper files are maintained in ID access-controlled file rooms by study-specific personnel outfitted with a sprinkler system. Each staff member has swipe access to the secure office space in which they need to work, enabling access 24 hours per day, 365 days per year.

Communications Infrastructure:

HRFUP has state of the art telecommunications capabilities facilitating highly effective and timely access to HRFUP personnel 24 hours per day and 365 days per year as may be required for medical emergencies.

Each HRFUP staff member is assigned a direct inward dial phone line with rollover capabilities to voicemail or to a secretarial pool as may be required. Medical monitoring personnel and other selected HRFUP staff have connectivity via cellular technologies such as smartphones, tablets, portable wifi access points, and/or broadband cards. The HRFUP office telephone system can be programmed to forward office calls to cell phones. World-wide secure access to HRFUP email, calendaring, and phone contact lists for medical monitoring and other select HRFUP staff is provided via approved devices. In addition, the organization has direct inward dial toll free (1-800 or 1-888) telephone lines for use on trials as may be required (e.g. as an aid during the recruitment phase of trials to educate and inform potential participants regarding the study opportunity).  

HRFUP has dedicated video-conferencing and teleconferencing capability based upon contemporary Polycom equipment. The organization also has access to Internet-based web conferencing to enable virtual meetings, remote training and collaborative consultation via a dedicated service contract maintained by the HRFUP with (GoToMeeting & (GoToWebinar. Virtual meeting, training and collaborative work sessions can be set up to accommodate many attendees, allowing simultaneous visualization of the desired material without the need for incurring travel expense.

Network:

HRFUP maintains a private Ethernet LAN containing approximately 75 servers and over 60 Workstations. HRFUP network services are protected from outside intrusion via multiple firewalls. Internet traffic is routed to the HRFUP network via a connection through the University of Rochester Medical Center network. External HRFUP staff access to the HRFUP LAN is available on an as required basis via a VPN (Virtual Private Networking) which is integrated as a component of the firewall. Those users not using the VPN may optionally use VMware View provided virtual computers to access HRFUP resources. These virtual computers are housed on servers within the University’s data center to ensure confidential data is not otherwise transferred to an un-trusted desktop or laptop computer at an employee’s home, public library, or other location. Standard Operating Procedures and training govern the processes by which users of the HRFUP network are provided accounts, granted access to various assets, and guide in best practices for permissible use and maintenance of required security. 

Computer Hardware And Software: 

Windows Environment:

The HRFUP maintains servers which provide support for office automation activities and applications as follows:

	Number of Servers
	Purpose / Application Supported

	1
	Microsoft Exchange Email Server

	1
	Sophos Enterprise Antivirus Server

	10+
	Web Servers based on IIS

	8+
	Microsoft SQL Servers

	4
	eClinical Applications

	4
	Trial Master Applications

	2
	Microsoft Active Directory Servers

	1
	Microsoft Backup Server


In addition to the above servers, HRFUP maintains a NetApp Storage Area Network (SAN) that provides storage for key documentation generated in support of clinical research. The SAN, with redundant processor boards and power supplies is configured as a RAID 5 double parity device ensuring high availability and accessibility to data stored on the device. In addition, each disk shelf in the SAN contains spare disks to allow for immediate reconstruction of the array in the event of a hard drive failure. All other key servers not connected to the SAN for data storage also have similarly configured disk drives as either a RAID 5 (striped disk configuration allowing for hot swap) or RAID 1 array (disk mirror allowing for failover) providing similar protection against data loss or inaccessibility.

The Windows Server environment is additionally used for office automation based upon the Microsoft Office Suite (Microsoft Office Professional including, Word, Excel, PowerPoint, Access, Publisher and Outlook). Servers and individual PCs are protected against viruses via the centrally administered Sophos antivirus products. All end user computing resources are regularly updated to protect against data loss and viruses via a centralized Windows Server Updates. The workstations use HRFUP wide Microsoft monthly updates. HRFUP Server updates are completed to be compliant with FDA CFR 21, part 11. 

Peripheral Equipment:

A wide array of equipment is readily available to HRFUP staff in a quantity and configuration supportive of a highly efficient workplace; the inventory of peripheral equipment includes various multifunction copiers, printers, scanners and projectors.
Disaster Recovery:

HRFUP maintains data center space from the University Information Technology Division which houses the above specified networking equipment and servers. The University data center is a secured facility with keyed access available only to select IT staff and management. The data center is continually monitored 24*7*365 by onsite personnel. Should equipment indicate an error, appropriate HRFUP staff members are contacted by data center personnel and other automated monitoring systems. All servers are maintained on conditioned power with redundant connections and redundant backup generators that automatically come online in the event of power failure to the data center.

The entire HRFUP environment is backed up nightly via an automated Tandberg backup server with an attached Quantum tape library robot. Full backup tapes are rotated offsite on a monthly and quarterly basis with retention periods lasting at least 7 years. 

Comprehensive service and maintenance contracts are maintained (when available) on all hardware specified above. Windows servers are maintained under service contract with same day on-site service stipulations.

Software Applications:

HRFUP licenses applications used in support of clinical data processing. Capabilities provide the means to collect and process data using both paper-based and electronic means as the circumstances may require. HRFUP has licensed, installed and fully validated the clinical data processing suite of applications from Omnicomm Systems, Inc to ensure it meets 21 CFR Part 11 compliance. This suite of applications provides the core of our clinical data processing capabilities as outlined below: 

eClinical and Trial Master:

The eClinical and Trial Master application suites represents a comprehensive, integrated, industry-leading solution with applications specifically designed for Data Standard Management, Clinical Data Management, Clinical Trials Administration, Electronic Data Capture, and Collaborative Study Portals. Summary descriptions of each application follow:

Data Standards Management: 

Codification of collected data to a standardized nomenclature is important for consistency in reporting and analysis and also helps to make the sharing of data with other parties a more seamless effort. The Dictionary module is used for the definition and maintenance of standardized data elements such as code lists used by other modules in the collection, processing and reporting of data. 

Clinical Data Management: 

Each individual study requires the creation of a database and an application that is used for the collection and processing of data. The Clinical Management module provides a set of functions that allow for the definition of the database, data entry screens, data error checking/consistency programs, data query management, and monitoring programs. The module makes possible direct reuse of previously defined database and application elements from databases created for studies within a common disease entity or therapeutic area. This provides benefits in terms of reduced effort of staff and time required to prepare for a new study while supporting consistency in data collection. An important feature of Data Management is that study configuration provides for the ability to simultaneously configure the systems to enable use of paper based data collection and processing methods, entirely internet based electronic data capture and processing methods (Clinical Data Capture is configured through Clinical Data Management), or a mix of the two as might be required/desired for a particular study. In the case where internet based electronic data capture is used, the Clinical Portal module provides research sites with the ability to print for their own use worksheets that replicate the data to be captured and entered via the internet based data collection forms. This capability not only assists with work flow in deployment of internet based electronic data capture, but it provides extra assurance of ongoing uninterrupted collection and processing of data.

Clinical Trials Administration: 

Tracking regulatory documents and administering payments for participating research sites can be a time and labor intensive process. The administration application provides functionality to efficiently keep track of investigative site contacts, regulatory document status and the number of subjects / status of subjects enrolled into studies for each research site. For purposes of managing payments to investigators, the administrative application is unique in that it is integrated with Clinical Data Management. This integration allows for the calculation of payments due based upon data that has been received and processed through Clinical Management. In this way, payments to investigators are based upon performance (e.g. enrollment of subjects and data collected) and help promote efficiency in the conduct and administration of studies. 

Electronic Data Capture (Clinical Data Capture): 

Manual paper based methods for data collection and processing are often time consuming, costly, and frustrating. Deployment of an internet based electronic data capture tool such as Clinical Data Capture in support of research studies provides cost savings, time savings, and improved data quality. Using this capability, research sites can enter data recorded on worksheets directly into an internet based electronic data capture application (Clinical Data Capture) to realize the following benefits: a.) paper based CRFs generally do not need to be printed, distributed, and managed; b.) data is checked for errors at the time of entry by sites, allowing for the majority of issues to be immediately resolved; c.) where data issues are identified in the database, the query identification, resolution and data correction process is facilitated electronically and seamlessly through the Clinical Data Capture application; and d.) the status and progress of subjects, sites, and study performance becomes instantly apparent, allowing for appropriate action by the study PI and HRFUP.

Collaborative Study Workspaces (Clinical Portal): 

Effective collaboration across research networks requires a means for seamless communications. A secure collaborative workspace (Clinical Portal) serves as the central location for the dissemination of information while providing a means for interaction between all constituencies through secure document access and delivery. This secure web based study workspace provides a location for secure document exchange and version control which can serve as the primary means for distributing initial and updated protocols, amendments, model informed consent/assent and other regulatory documents (e.g., FDA form 1572 and study administration documents). This workspace may also contain data capture and processing procedures, site and personnel directories/contact information, site specific periodic status reports, initiative wide newsletters/reports on activities, upcoming data calls and data quality reports. 

Scientific output of HRFUP 2009-2014:

The vast array of activities promotes scientific growth not only measured by research grant listed above but also measured by publications. According to Web of Science as of September 15, HRFUP published 304 original papers in the last 5 years. 

Web of Science Results Found:
304

Sum of the Times Cited:
9887

Sum of Times Cited without self-citations:
9197 

Average Citations per Item:
32.52

h-index:
50

