Department of Pediatrics Research Capacity

The University of Rochester fosters interdisciplinary, collaborative research for children with the following areas of focus:

· Infectious Disease and Immunology

· Lung Health and Disease

· Child Development and Autism Research 

· Prevention and Wellness

· Developmental Biology

· Neuromedicine

Our research has improved the health of children: Research at the University of Rochester by scientists and clinicians in the Department of Pediatrics as well as Departments and Centers across the Medical Center and Campus as a whole has contributed to the development of life-saving treatments for many serious diseases of childhood. To pick but one example, research at the University of Rochester led directly to the development of the Haemophilus influenzae B vaccine (HIB) which, in turn, has dramatically reduced the number of children who contract bacterial meningitis each year. 
 The University of Rochester is a national leader in children’s health research: Building on this legacy of world-class discoveries, research in areas related to children’s health at the University of Rochester continues to make a significant impact nationally and internationally. Accordingly, the National Association of Children’s Hospitals and Related Institutions (NACHRI) recently ranked the Department of Pediatrics 15th in the country in NIH funding for Departments of Pediatrics, based on total dollars awarded. 

Child Health Research Areas of Excellence:

Infectious Disease and Immunology 

The medical center has a strong history of high impact research in pediatric infectious diseases and immunology. For example, pioneering studies led by former Pediatrics Chair, the late Dr. David Smith and Professor Emeritus Dr. Porter Anderson were instrumental in the development of conjugate vaccines for type B Haemophilus influenzae, an important cause of meningitis in children. Dr.’s Smith and Anderson received the Lasker Prize in recognition of these seminal contributions to children’s health. In addition, Dr. Caroline Hall’s clinical and basic science studies of viruses such as RSV and HHV6 have contributed enormously to our understanding of these important causes of childhood infections. Infectious disease research related to children spans a number of divisions within the Pediatrics Department, including Infectious Diseases, Neonatology, and General Pediatrics. In addition, researchers in the Department collaborate with or are also members of the Department of Microbiology and Immunology, the David Smith Center for Vaccine Biology, the New York Influenza Center of Excellence, the Respiratory Pathogens Research Center, and the Center for AIDS Research. 

Currently, our faculty members have basic science and clinical research programs that focus on the pathogenesis of opportunistic fungal pathogens such as Candida albicans, Cryptococcus neoformans, and Pneumocystis. In addition, research on viral infections such as influenza and HHV6 are active areas of investigation. Clinical research is focused on community-based vaccine delivery studies and the evaluation of the efficacy of antiviral, antibacterial, and antifungal drugs in children.

In addition to NIH and CDC grants supporting individual research programs, the Division of Pediatric Infectious Diseases currently holds an NIH T32 grant to support the training of clinical and postdoctoral fellows in research related to infections in the immunocompromised host.

Lung Health and Disease

The University of Rochester has an outstanding history of leadership in pediatric respiratory disease research, including being at the forefront of the development and implementation of surfactant replacement therapy. Surfactant replacement was a revolutionary therapy that has been responsible for saving the lives of countless premature infants since its development. Research in this area is now focused on understanding the normal processes involved in lung development, and abnormalities or interruptions in this process that are associated with respiratory disease in children. 

Current studies in the area of Lung Health and Disease include a broad scope of investigation including basic research on the function of cells and molecules in lung health and disease, investigation of animal models of respiratory disease, translational studies including analyses of human subjects and subject-derived bio-specimens, gene therapy for the treatment of acute lung disease, and clinical studies to improve care for children with lung diseases such as cystic fibrosis and asthma. 
Child Development and Autism Research

We have a wide network of investigators with long-standing collaborative relationships across the University of Rochester and with other universities to study causes, characteristics, and care of children and youth with autism spectrum disorders (ASD) and other developmental disorders.

For example, a multidisciplinary team is studying the comparative efficacy of interventions for children and youth with ASD for enhancing language development, reducing challenging behaviors, and increasing the capacity of educators to deliver services in public schools. Other research is being conducted to elucidate nutritional, sleep, genetic, and family factors associated with autism. Basic studies are also underway to understand the neurobiology and behavioral responses of individuals with autism. Additional foci of research in this area include substantial work in the area of developmental neurotoxicology, neurobehavioral outcomes, as well as additional work investigating developmental screening practices and the promotion of optimal development among high risk children. Funding from NIH, HRSA, and private foundations has allowed for significant growth in this area of research. 

Prevention and Wellness

Health Services and Prevention Research is the investigation of how social factors, financing systems, organizational structures and processes, health technologies, and personal behaviors affect access to health care, the quality and cost of health care, and ultimately health and well-being.

Following in the prestigious footsteps of Dr. Robert Haggerty and Dr. Robert Hoekelman, at the University of Rochester Prevention and Wellness Research encompasses a multidisciplinary field of scientific investigation. Our work spans many topic areas including immunization and primary healthcare delivery, preventive asthma care, breast feeding promotion, adolescent health, obesity prevention, resiliency among high-risk youth, and mental health care.

Research studies are funded by multiple sources including the NIH, AHRQ, CDC, and local foundations.

Developmental Biology
We are a leader in the field of developmental biology, including both basic science and clinical research programs. Our work focuses on the epigenetic and genetic control of lung, diaphragm, and hematopoietic system development, early life exposures that disrupt organ development and promote disease later in life, and stem and other cell-based therapies to treat pediatric diseases. Investigators also study the basic developmental biology of the heart and the kidney, including the study of mitochondria in embryonic heart development, mechanisms of cyst development in polycystic kidney disease, and investigation of ion transport in the kidney. In addition, faculty members in the Department of Biomedical Genetics are investigating the basic mechanisms of inner ear development, embryonic nervous system development, and the development of the gastrointestinal tract.

Physicians at the UR were among the first to treat preterm infants with exogenous surfactant and we developed strategies for reducing blindness in infants receiving oxygen therapy. By studying how environmental influences such as prematurity or oxygen exposure disrupt lung and eye development, new treatments were developed that greatly improve the quality of children’s lives. Research is funded by multiple sources, including the NIH, March of Dimes Birth Defects Foundation, The American Lung Association, the American Heart Association, and other local foundations. The URMC also houses the Upstate Stem Cell GMP facility which is designed to accelerate the translation of new cell and antibody-based therapies to the clinic.

Neuromedicine

Neuromedicine is a highly interactive field and overlaps with other important areas such as child development/autism, developmental biology, and draws on expertise from many different departments across the medical center. The internationally known Batten’s Disease Center has contributed enormously to the understanding and treatment of this disorder and has enhanced our understanding of movement disorders in children. In addition, medical center researchers are investigating the mechanisms and treatment of other neurological disorders that affect children such as neuroAIDS, Tourette syndrome, and neuroblastoma.

