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MD/MS Biomedical Investigation

Program Description

1. Academic Rationale and Purpose.  The goal of the joint MD/ Masters of Science in Biomedical Investigation program at Case School of Medicine is to train medical students in basic or clinical research approaches so that the physician graduate may conduct research to advance health. This program is intended for students who wish to prepare for future independent research careers. This joint program is based on existing MS programs in the School of Medicine, now joined with medicine into a dual degree, and thus the program itself does not represent a new discipline. 


Students will earn a plan B type MS from Graduate Studies, and the name of the joint degree will reflect the particular track pursued by the student (eg MD/MS Biochemistry). The core of this degree is 3-6 graduate courses in specific tracks, limited credit from the medical core curriculum, a common seminar series, and a full year research project that must culminate in a written report and examination by faculty. 


Various tracks within the program may be pursued, depending on the research interest of the student. Graduates of the program will be poised to actively engage in research teams and contribute to academic medicine. 

2. Description of proposed curriculum.  An Overview of the Program is described here, with  further details of the curricular tracks in the MS portion of the Program summarized in Appendix A.

The M. D. Curriculum. The medical curricula cover the fundamentals of normal organ and pathophysiology and have an extensive commitment to clinical training. Some components of the medical curriculum are considered equivalent to basic science material taught in graduate PhD programs (for example, Biochemistry, Cell and Molecular Biology Courses) and 6 credits of the medical curriculum will be used as graded credit toward the Master’s portion of the combined MD/MS. The medical curriculum will not change as part of this joint program.

b. The M. S. Curriculum. The individual will earn the type B MS from the Graduate School. The template of the proposed degree is a requirement for a special problems project that reflects a full year of research (18 hours of 601 non-graded credits) culminating in a written report, 6 graded credits of medical coursework, participation in a common seminar series, scientific integrity training, examination, and successful completion of 9-18 additional graded graduate credits in specific “tracks.” Thus, this program will require 5 years overall to complete the requirements for both degrees. 


In all tracks except Epidemiology, students are anticipated to complete all graduate courses before entering the research year, allowing full focus on the research experience. The proposed MD/MS in Biomedical Investigation includes tracks in Biochemistry, Clinical Research, Epidemiology, Health Services Research, Nutrition, Pathology, Pharmacology and Physiology/Biotechnology. 

c. Admissions and Sample student program. All students will begin the Medical Programs, and their admission to the medical curriculum will be determined by the medical admissions committees. Students who wish to join the MD/MS program may apply to the Program after arriving at the University any time prior to Fall of their second year of medical school. 


For acceptance into the program, MCAT scores will be substituted for GRE scores and the applicant should present a letter from the Dean of Student Affairs of Case SOM that documents good standing as a medical student. The MD/MS Program Oversight committee described below reviews the application and forwards its decision to the Dean of Graduate Studies of CWRU. Acceptance by the Graduate School classifies the applicant as a student in the Joint Degree MD/MS in Biomedical Investigation, but does not guarantee the availability of a specific mentor or track to the student.  After acceptance, participation in the Program occurs through documentation of continuous success in the medical core curriculum. 


During the first year, the student will begin graduate courses and identify a mentor and a research project leading to the MS degree, with assistance from the Program Oversight Committee (described below). Students are expected to complete at least six graduate course credits (and optimally 9) before beginning the extended laboratory research period, in addition to the six obtained from the medical curriculum. Students in Epidemiology tracks are encouraged to take one graduate course every semester before entering the research year. Portions of the medical curriculum will earn graded credit toward the joint MD/MS degree as Integrated Biological Science (IBIS) coursework, as in existing IBIS 401-405 courses for the Medical Scientist Training Program. For students to receive graduate credit for medical coursework, they must register for IBIS credit  (see below and Appendix B) at the beginning of the semester. Further, it is strongly recommended that students pursue rotation research between the first and second year of medical school, or during the first year as an elective in preparation for the full year of laboratory research, and 1-3 non-graded (601) elective credits may be earned for this activity.  Students in the MD/MS joint degree program must attain a cumulative GPA of 3.0 in their graduate courses. 


Students are likely to complete the required two semesters of research 601 after the pre-clinical years in medical school, although the research could occur in other years. Before initiating full time research, the trainee must submit a final Program plan to the Program Oversight Committee.  This will summarize the courses taken, the proposed thesis topic, and the names and credentials of the MS Thesis Committee.  During the research period, the student is expected to participate in track-specific graduate activities including retreats, student talks, journal clubs and other program functions, as well as the common monthly seminar series for MD/MS students described below. Only under unusual circumstances will the student be allowed to satisfy the research requirement in non-contiguous semesters. 


Each track within the joint MD/MS Program has specific course requirements, specified in Appendix A. As a minimum, graduation requires successful completion of 9 graded credits of graduate courses, 6 graded credits of IBIS medical curriculum, 18 non graded credits of research, and 2 additional non graded credits for departmental seminar and the exam and zero credits for scientific integrity training (IBMS 500 or CMED 500) in the program. Students are required to pass an examination (EXAM 600) established for each student, generally reflecting the preparation and oral defense of a written report on the project. 


A unique feature of the MD/MS program is the planned seminar series in which all students throughout the joint program will meet periodicallyto present their work and interact with speakers. MD/MS students will also participate in a year-end retreat, and are required to present their work in a research forum such as the annual SOM Lepow Day competition. These activities are intended to integrate the medical and research experiences, and to support group identity among these students.

3. Administrative Arrangements for the Program, Academic Units Involved/ Advising.  

The MD/MS Program Oversight Committee will consist of the graduate program directors of participating graduate programs, the College Graduate Program Director, the Director of Graduate Education.. Any tracks in this MD/MS Program developed in the future must be approved by the Program Oversight Committee before submission to SOM Director of Graduate Education and the Case Dean of Graduate Studies. The program will be co-directed initially by representatives from Molecular Medicine (Dr. Martha Cathcart) and Biochemistry (Dr. William Merrick). Administrative registration, financial aid, academic discipline and records for these students will be maintained by the medical school. The administrative records for the research year, including Program Oversight Committee reports, will additionally be kept in the Office of Graduate Education.

b. Student Advising. A major tenet of this program is that students in the joint program have as their primary purpose the attainment of the MD degree and qualifications for future medical practice. Throughout the period in which the student is completing the MD degree, the student will be counseled by the SOM Physician Advisor or Society Dean. Until a research faculty advisor is selected, the student will be counseled by the Graduate Program Director.  On an annual or more frequent basis, the Program Directors will review performance in medical, graduate and research activities for each student. 

During the research period, the Student Research Committee (similar to a thesis committee) must meet with the student every semester and a report of student progress must be submitted to the Program Oversight Committee within a month of that meeting. Unsatisfactory progress in the research component could result in the student’s return to the medical curriculum alone, as determined by the Program Oversight Committee. The Student Research Committee will consist of the trainee’s research advisor, the Graduate Program Advisor in the discipline, the Physician Advisor or Society Dean and one faculty member from outside the student’s department. This composition facilitates continuity between the two advising systems. 

c. New courses proposed as part of program. Exam 600 will be established to accommodate the written report-based exam. Students may register for IBIS (401-404 or CMED 434) to receive graduate credit for any single semester of preclinical medical school. All other graduate courses are currently available. It is possible that not all students will achieve sufficient experimental data to generate a scientific publication. The written report will be distributed to the Student Research Committee ten days prior to the student’s defense of this manuscript and the defense will examine the methodology, experimental observations and other sections of the manuscript. The student’s advisor will serve as an observer and should not participate in the examination process. A report on performance of the exam will be made to the Program Oversight Committee.

4. Faculty and facilities available and their adequacy.  All training faculty in the MD/MS program are expected to have an appointment in an SOM graduate training program and agree to participate fully in program activities.  Faculty may apply to become MD/MS trainers by completing the trainer application form. 

The continuation fee (currently 5% of the yearly medical school tuition, approximately $2,000) will be paid by the sponsoring department or student. Students will receive a cost of living stipend (currently set for University students at $15,000/year) during the time they are engaged in full time research. This cost of living stipend during the research period will be provided by the research mentor. Existing and additional sources of external support are anticipated to include individual research grants initiated by the research mentor, added slots in institutional training grants as appropriate, foundation funds directed to medical students, individual fellowship grants to students, as well as new funds to establish an endowment to offset some stipend costs. In some cases, participating programs may wish to limit the number of MD/MS training positions per year, based on financial restrictions. Case and its affiliated institutions have substantial external support for research and this is anticipated to continue. 

APPENDIX A: RESEARCH TRACKS AND COURSE DESCRIPTIONS

The tracks proposed in this joint MD/MS program are derived from existing MS programs at the School of Medicine into a joint program with the MD, using a common template.  Specific tracks within the degree are described below, with required and elective courses.  In general, the template described above includes a minimum of three graduate courses of 9 credit hours total to be selected from the disciplinary track, along with 6 credits of IBIS graded medical coursework for a minimum required 15 hours of graded coursework, plus completion of 18 hours of 601 research in a special problem project. In the tracks that represent Epidemiology, because the foundation of knowledge to perform the research requires additional essential pedagogy, additional graduate courses are required to make 15 credits.  Because it is difficult to anticipate which courses may by developed or dropped in the future, we anticipate building some flexibility within each track. In each case,  MS coursework will be designed for each student to abrogate any potential duplication of required medical coursework, and to enhance the student’s individual development.

Biochemistry Track. The Biochemistry track is designed to provide students with knowledge of the latest advances in biochemistry and related fields.

Students in the Biochemistry track must complete:

BIOC 412 or BIOC 434 (3 credits, graded)

IBIS 400 series (6 credits total, graded)

BIOC 611     Biochemistry Seminar (1 credit, no grade)

EXAM 600     Exam (I credit, no grade)

BIOC 601      Research (18 credits, no grade)

BIOC electives (6 credits total, graded) from lists below:

BIOC ELECTIVES

BIOC 409  Biochemistry of G-protein coupled receptors

BIOC 412  Macromolecular structure and function (3)

BIOC 420  Molecular genetics of cancer

BIOC 430  Advanced methods in structural biology I

BIOC 431  Advanced methods in structural biology II

BIOC 434  Structural biology of proteins, enzymes and nucleic acids (3)

BIOC 446  Host-virus interactions

BIOC 452  Nutritional biochemistry and metabolism

BIOC 486  Protein structure, folding and design

BIOC 515  Endocrine pharmacology

BIOC 521  Chromatin structure and transcription

BIOC 523  Advanced NMR spectroscopy in structural biology

It is also appreciated that a number of courses offered by other departments may be considered “biochemistry” in the broader sense.  Depending on the research project, it may be appropriate for the student to substitute one of the courses below in lieu of one of the biochemistry electives.  Should this be the case, the student must receive permission from the Graduate Program Advisor for this substitution prior to registering for the course.

BIOL 426  Genetics

BIOL 443  Advanced microbiology

BIOL 465  Endocrinology

CHEM 417  Radiochemistry: radioactivity and its applications

CHEM 425  Physical methods for determining organic structure

GENE 488  Yeast genetics and cell biology

GENE 500  Advanced eukaryotic genetics I

GENE 504  Advanced eukaryotic genetics II

GENE 408  Bioinformatics and computational genomics

MBIO 472  Transcriptional mechanisms

MBIO 519  Molecular biology of RNA

MVIR 445  Molecular biology and pathogenesis of RNA and DNA viruses

NTRN 455  Molecular nutrition

PATH 416  Fundamental immunology

PATH 417  Cytokines: function, structure and signaling

PATH 487  Cell biology of the nucleus

PHRM 433  Membrane transport processes

PHRM 520  Introduction to cancer biology and chemotherapy

PHOL 468A  Membrane physiology I

PHOL 468B  Membrane physiology II

Clinical Research Scholars Program

The Clinical Research Scholars Program (CRSP) includes formal instruction in methods common to all fields of clinical investigation along with mentored research in one of 2 tracks: Clinical Trials, or Disease Mechanisms. In addition to medical school credits, students must complete the core curriculum and track-specific courses listed below. 

ALL students must complete the CRSP Core Curriculum or equivalents:

CRSP 402.  Study Design and Epi Methd(3 cr)= EPBI 431 Stat Methods 1=CMED403 Intro to Clin. Epi

CRSP 403.  Biostats  Clin Res(3 cr)= EPBI 490 Intro The/Meth=CMED 402 Stat Sci Med Research

CRSP 404.  Clinical Research Seminar Series (0 cr)= CMED 404-405 Sem  Clinical Research (1 cr each)

CRSP 401  Introduction to Clinical Research = CMED 401 

CMED 404-405 Seminars in Clinical Research (1 cr each)

Seminars: Students must attend 12-14 clinical research seminars each semester for two semesters and document attendance by providing a copy of the seminar announcement and a 300 word summary.  Seminars can be on any Case campus.

Students in the Disease Mechanisms Track must complete the CRSP core and

2 elective courses of three  credits and approved by the Program Director

Students in the Clinical Trials Track must complete the CRSP core and 

EPBI 450.  Clinical Trials and Intervention Studies (3 cr)= CMED 450 

EPBI 458.  Statistical Methods for Clinical Trials (3 cr)= CMED 458 

Other Courses

CRSP 651 Thesis Research (9 cr)

IBIS 434 Process of Discovery (6 cr, graded, College)/IBIS 400 series (6 cr, graded, University)

IBMS 500/ CMED 500 Responsible conduct in scientific research

CMED 499 = Clinical trials practicum course, (Independent Study arranged with Dr. Lincoff at CCF, for University and College Students).

Program Advisors:  Dr. Michael Lincoff (College students) and Dr. Claire Doerschuk (University students). 

Registration permits for all CMED courses can be obtained from Dr. Ticknor’s office.

Epidemiology . Two tracks in this discipline are included, Epidemiology and Health Services Research. The epidemiology  track includes the search for factors causing disease in humans and the study of the occurrence and distribution of diseases in human populations. The field of epidemiology also is concerned with the education of the public and strategies for adopting good health behavior practices
Students in Epidemiology must complete:

EPBI 490 Epidemiology: Introduction to Theory and Methods/CMED 403

EPBI 491 Epidemiology: Application of Theory and Methods

EPBI 492 Epidemiology: Statistical Methods

EPBI 431 Statistical Methods in Biological and Medical Science I/CMED 402

EPBI 432 Statistical Methods in Biological and Medical Sciences II

EPBI 414 Introduction to Statistical Computing

EPBI 601 Research (12 credits)

EPBI 501 Seminar (0 credits)

EXAM 600 (1)Exam

Health Services Research. The health services research track focuses on the description, analysis and evaluation of the organization; staffing; financing; utilization; and delivery of health care, with emphasis on equity of access, cost/effectiveness, and certainty of quality of care to all individuals.

Students in Health Services Research must complete:

EPBI 460 Health Services Methods I

EPBI 461 Health Services Methods II

EPBI 490 Epidemiology: Introduction to Theory and Methods/CMED 403

EPBI 431 Statistical Methods in Biological and Medical Sciences I/CMED 402

EPBI 432 Statistical Methods in Biological and Medical Sciences II

EPBI 501 Seminar (0 credits)

And one additional course approved by advisor.

EPBI 601 Research

Epidemiology / Health Services Research Sample Student Program 


Fall




Spring

Year 1

medical school curriculum 

Medical school curriculum



EPBI 460 (3 cr)



EPBI 461 (3 cr)

Summer
EPBI 601 (3 cr) optional, but encouraged

Year 2

Medical curriculum (IBIS 403 (6 cr) 
Medical school curriculum 



EPBI 431(3 cr)



EPBI  432(3 cr)

Year 3

EPBI601 (9 cr)



EPBI601 (9 cr)



EPBI611 (1 cr)







EPBI 490 3 cr



EPBI  elective (3 cr)








EXAM 600 (1 cr)








IBMS 400 (0 cr)

Nutrition Track:  This track is designed to provide medical students with more in-depth knowledge and research experience in nutrition.  Students may elect to focus on nutrition biochemistry and metabolism or molecular nutrition or clinical nutrition.  The student’s mentor or the Graduate Program Director will assist the student in selecting the appropriate courses for their interests. 

Students in Nutrition must complete:

NTRN 551  Seminar in Advanced Nutrition (2)

NTRN 601  Research (18) Reflects two contiguous semesters of research

EXAM 600 (1)

and 9-10 credits or three courses from those listed below:

NTRN 433  Advanced Human Nutrition I (4)

NTRN 434  Advanced Human Nutrition II (3)

NTRN 435  Maternal and Child Nutrition (3)

NTRN 437  Evaluation of Nutrition Information for Consumers (3)

NTRN 438  Trends in Diet Therapy (3)

NTRN 440  Nutrition for the Aging and Aged (3)

NTRN 452  Nutritional Biochemistry and Metabolism (3)

NTRN 454  Isotope Tracer Methodology (3)

NTRN 455  Molecular Nutrition (3)

NTRN 460  Sports Nutrition (3)

NTRN 530  Public Health Nutrition (3)

NTRN 533  Nutritional Care of the Neonate (3)

Nutrition Sample Program 


Fall




Spring

Year 1

medical school curriculum 

Medical school curriculum








NTRN 440  (3 cr)

Summer
NTRN 601 (3 cr) optional, encouraged

Year 2

Medical curriculum (IBIS 403 (6 cr) 
Medical school curriculum 



NTRN 433 (4cr)



NTRN 434 (3 cr)

Year 3

NTRN 601 (9 cr)



NTRN 601 (9 cr)



NTRN 437 (2 cr)


 
EXAM 600 (1 cr)








IBMS 400 (0 cr)

Year 4

medical school curriculum

medical school curriculum

Year 5 

medical school curriculum

medical school curriculum

Pathology Track: This track is designed to provide students with an in-depth understanding of the cellular basis of disease or immunity. 

Students in Pathology must complete:

PATH 601. 
Research (1-18 credits)

PATH 511
Experimental Pathology Seminar
(1)

EXAM 600 (1)

And complete 9 credits from the Pathology course list below, or other approved courses. Any approved course in another department is acceptable to Pathology provided it is appropriate to the student's project and is approved by the Thesis Committee or the Graduate Program Director.

PATH 410. Aging and the Nervous System (1)

PATH 412. Theories of Aging and Longevity (1)

PATH 415. Cytoskeleton and Disease (1)

PATH 416. Fundamental Immunology (3)


PATH 417. Cytokines: Function, Structure, and Signaling (3)

PATH 418. Tumor Immunology (2)

PATH 430. Oxidative Stress and Disease Pathogenesis (1)

PATH 432. Biomedical and Molecular Aspects of Vision (3)  

PATH 444. Neurodegenerative Diseases:Pathological,Cell. & Molecular Perspectives (3)

PATH 446. Host-Virus Interactions (3)

PATH 465. Advanced Immunobiology (3)

PATH 477. Cellular and Molecular Basis of Immune Dysfunction (3)

PATH 480. Immunology, Evolution, and Logic (3)

PATH 481. Immunology of Infectious Diseases (3)

PATH 487. Cell Biology of the Nucleus (3)

PATH 488. Yeast Genetics and Cell Biology (3)

PATH 516. Experimental Pathology (3)

PATH 525. Transport and Targeting of Macromolecules in Health and Disease (3)

PATH 527. Mechanisms of Cell Growth Control (3)

Pathology  Sample Program 


Fall




Spring

Year 1

medical school curriculum 

Medical school curriculum








PATH 416(3 cr)

Summer
PATH 601 (3 cr) optional, encouraged

Year 2

Medical curriculum (IBIS 403 (6 cr) 
Medical school curriculum 



PATH 417 (3cr)



PATH 481  (3 cr)

Year 3

PATH 601 (9 cr)



PATH 601 (9 cr)



PATH  511 (1 cr)


 EXAM 600 (1 cr)








IBMS 400 (0 cr)

Year 4

medical school curriculum

medical school curriculum

Year 5 

medical school curriculum

medical school curriculum

Pharmacology Sample Program 

Year 1

Two-Semester Medical School Curriculum (IBIS 401/2) / Fall & Spring (3 cr each)
 6 credits

    Summer
PHRM 601 (optional, encouraged)






 3 credits
Year 2

Medical curriculum (IBIS 403)






 3 credits



Physiological Basis of Therapeutics (PHRM 401) / Fall



 3 credits



Molecular Basis of Therapeutics (PHRM 402) / Fall




 3 credits



Advanced Elective Course complimentary to research focus



 3 credits

Year 3

Independent Research (PHRM 601) / Fall & Spring


(9 cr each) 
18 credits



Frontiers in Pharmacology Seminar Series (PHRM 511) Fall & Spring  (1 cr each)
 2 credits



Scientific Integrity Training (IBMS 400) 





 0 credit



Qualifying Examination (EXAM 600)






 1 credit

Year 4

Two-Semester Medical School Curriculum

Year 5 

Two-Semester Medical School Curriculum

Physiology and Biotechnology Track: This track offers training in physiology and biomedical laboratory technology, including emphasis on mentored independent research training which includes both laboratory experience and formal course work in modern laboratory methodology and instrumentation. 

Students in Physiology and Biotechnology must complete:

PHOL 601 Research (1-18)

PHOL 498 Physiology & Biophysics Seminar
(1)

EXAM 600 (1)

And  nine credits from this list:

PHOL 460 Intro. to Molecular. Biology (3)

PHOL 432 Cell Structure and Function (3)

PHOL 468 Membrane Physiology (3)

PHOL 480 Physiology of Organ Systems (3)

PHOL 456 Structure and Function of Proteins (3)

PHOL 466 Cell Signaling (3).

PHOL 530 Biotechnology and Instrumentation (3)

Physiology and Biotechnology Sample Program 


Fall




Spring

Year 1

medical school curriculum 

Medical school curriculum








PHOL 466  (3 cr)

Summer
PHOL 601 (3 cr) optional, encouraged

Year 2

Medical curriculum (IBIS 403 (6 cr) 
Medical school curriculum 



PHOL 460 (3cr)



PHOL 530  (3 cr)

Year 3

PHOL 601 (9 cr)


PHOL 601 (9 cr)



PHOL    (1 cr)



EXAM 600 (1 cr)








IBMS 400 (0 cr)

Year 4

medical school curriculum

medical school curriculum

Year 5                medical school curriculum

medical school curriculum
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