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Proposed PhD Program: ClinicalTranslational Science
1. Designation
The program will offer a doctoral degree (PhD) in CliniEednslational Science

1.1 Rationale:

There is substantial delay and innumerable barriers between biomedical discovery, application of that
discovery to clinical practice, and dissemination of practice to the community necessary to improve
humanhealth The Nati onal I nstitutes of Health (NI H)
health have prioritized the urgent need for a transformed research enterprise in order to accelerate
translating discovery into application to benefit the indivigaagient and population at large. In its

funding initiatives, the NIH has also emphasized that the transformed research enterprise must be
transdisciplinary and team oriented.

In that contextglinical translational siencehas emerged as a new scientdiscipline with a unique

theoretical framework and specific repertoire of research methodologies that are necessary for efficient
and effective translation of scientific discoveries into effective clinical and community practice. Clinical
translationakciencerepresents two highly integrated domains that go hand in hand. Clinical science

seeks to promote health and to understand, prevent, and treat human disease and illness. Translational
science translates or transforms discoveries made in the lalyayatdinic into new procedures,

therapies, medications, and ultimately, into new commumithe practices and policies, and through

this process also brings the wisdom of the practice community into the clinical research iodess.
translationals ence t hus represents the field of knowl e
bedside to sidewal ko (Figure 1a), or in other w
dissemination, and adoption continuum (Figure 1b).

In response tthe call by NIH, 22 US universities across the nation have already launched PhD

programs to provide rigorous training in this new disciplineluding 6 of the top 25 schools of

medicine(l Appendi x 1). Guided by t h ationdlirdddarch (Appendixn i t i
2), these new programs focus on enhancing skills to design and conduct research that-ipatieht
(conducted with humans or materials of human origin, for whom an investigator interacts with subjects,
and which includes nehanisms of disease, therapeutic interventions, clinical trials, and the

development of new technologies) and translational (applying discoveries generated through laboratory
and preclinical studies to the development of trials and studies in humansnaedsely, applying

novel observations in clinical settings about disease processes to new laboratory or basic investigations).
As suchglinical translationakcienceis distinct from the other established fields such as epidemiology,
public health, andgpulation science, which typically focus on disease etiology, health, iliness, and

health care on populah or community levels. AlsoJiaical translationakc i e nocientétion on

patients distinguishes it from fields that focus on the basic life aggamhich are primarily laboratory

based (e.g., neuroscience, immunology).

The proposed program at Case Western Reserve University (CWRU) will train and graduate clinical
translational scientists to meet the need for a transformed clinical anatiared| enterprise. Students



in the program will be rigorously traineéal the theory and practice dirdcal translationabkcience in

order to make significant clinical discoveries and to move these discoveries across the translational
continuum. CWRU is well situated to implement the doctoral program: its faculties in diverse scientific
and professional fields as well as thhegence of collaborating localedicalcentes (Cleveland Clinic
Foundation, University Hospitals Case Medical CeratroHealth Medical Centeand Louis Stokes
Veterans AdministratioMedical Centeryepresent partner institutionstime Cleveland Cliical and
Translational Science Collaborative (CTSC), one of over 60 sites nationwide funded by the NIH to
accelerate clinical translational research and training CléneelandCTSC has been teanked among

its peers.

Figure 1a: Clinical Translational &ress from Bench to Practice
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To further support the i mplementation of the pr
Scientist Training Program (MSTP), the oldest combinedRHD training program in the country,

launched a sistgorogram named the Clinical and Translational Scientist Training Program (CTSTP).

The CTSTP provides research training in more clinical and translational fields (e.g., biomedical
engineering, epidemiology, bioethics, and systbrabgy) and has collabotad withseveralCWRU

academic departments to develop PhD programs for individuals entering the OFeT#oposed PhD

in Clinical Translational 8ence will be the PhD option of the CTSTP that fosusgecifically on the

field of dinical translational sience.

1.2Purpose

The overall goal of the program is to produce successful chtremaslational scientists who will lead
sustained, innovative research agendas to address the challenging health and medical problems facing
the US and world. Progragraduates will be able to: (1) independently lead, design, execute, manage,
and interpret multidisciplinary clinicdranslational research in a conceptuaihgthodologically,

ethically, and regulatory sound manner; (2) assume leadership roles in lmacand industry

settings; and (3) establish national reputations as leaders in a given area of expertise. The doctoral
programdés training is consistent with the core
translational research and adheeslIH-promoted principles of multidisciplinarity and team science.

1.3 Applicant Pool:

The program is designed for three categories of research scholars: (1) individuals with an advanced
clinical degre seeking rigorous training in clinical translaabscience (2) individuals enrolled in dual
clinical-research degree programs, such as the MSTETP and DMBPhD programs, whose interests
and career goals align with the PhD in Clinical Translational Sci@mck(3) individuals with an

existing MS in ehealthrelated field who seek a PhD in Clinical Translational Science.

2. Description of Proposed Curriculum

2.10verview:

Theproposed curriculum will furnish students with the necessary knowledge, skills, and experience to
become productive researchers in the field of clinical translational science. Essential elements of the
proposed curriculum are: (1) coursework providing stusl with the theory and practice of clinical and
translational research; and (2) continued, longitudinal immersion in research through laboratory
rotations (MSTRCTSTP students), research practicums, and a research dissertation. The curriculum is
based ora set of nationalhgeveloped core competenciegtade thenationwidetraining of clinical
andtranslational scientistsThe competencies are grouped into 12tdre thematic areas or domains
representing key knowledge bases and skill sets for clinical and translational inves(itgibienl).

The competencies developed for the proposed PhD program build upon our experience with the existing
Clinical Research SchowProgram (CRSP), whichaure nt | v of fers a Master os
Researchbut constitute substantially moredepth theory and skill training plus a vigorous research
experience necessary to produce Hegrel investigators.



Table 1: PhD Program Competencies

Core Domain | Competencies

TheoryBased 1 Develop innovative, testable clinical and translational research questions

Problem 1 Formulate sound hypotheses

Assessment & 1 Frame research questions and hypotheses that engage interest and participation of practice communities a
Formulation key players at appropriate translation loci (e.g., T1, T2, T3)

Critical Literature

=

Conduct comprehensive, systematic, emicebased critique of the scientific literature, identifying potential souf
of bias and knowledge gaps

g)?r\lltlﬁ\(levs(ig; 1 Synthesize results of scientific literature using retalytic and other appropriate techniques
1 Place studies in context of existing research@botranslation continuum (e.g., laboratory to population)
1 Based on assessment of strengths and weaknesses of possible designs, develop all aspects of an appropri
design to address a testable clinical and translatieselrch question
Study Design & 1 Determine resources needed to implement the selected study design
Measurement 1 Evaluate validity and reliability of all study measures
1 Identify and minimize threats to study validity
1 Implement appropriate quality assurance and control systemsédt@caes! study design
1 Utilize design strategies that optimize feasibility, efficiency and ability to derive unbiased inferences from cli
and translational study designs
Study % Assess threats to internal validity in any planned or coemplelinical and translational study

Implementation

Conduct studies that integrate elements of translational research into the protocol that could provide the ba:
future research, such as collection of biological specimens, nested studies, and the developmemirafyeom
based interventions

Secure resources needed to implement the selected study design

Funding

Demonstrate knowledge of funding ag&s and the peer review system
Develop effective applications for funding from appropriate governmental amatfigovernmental sources

Statistical
Approaches

= [ =a=a | =

Determine and justify the appropriate statistical technique(s) for a specific research question and concomitg
design

Build effective statistical expertise into research teams

Develop and use approptgsearly stopping rules in clinical trials

Health Informatics

Identify modern information systems for collecting, organizing, managing, and accessing clinical data
Utilize best practices in informatics for the organization and managemieianaédical/health information
Build effective bioinformatics expertise into clinical/translational research teams

Translational and
PatientOriented
Research

Learn and pply the principles ofresponsibleonduct ofresearch
Learn and pply theprinciplesof IRB review and eommunication
Develop and implement research designs that account for demographic, cultural, geographic, ethnic featurg
communities and populations

Articulate the clinical impact of the research on the health of individugsmrlations

Understand the intimate relationship between clinical design and translational research related to pathogen
etiology

=a=a e =a—a_a _—a_a

== =

Scientific
Communication

Effectively communicate clinical and translational research findings to different grouqbvaduals (colleagues,
students, lay public, policymakers, mass media)

Translate research findings into effective guides for development of clinical practice and governmental polic
Explain utility and mechanism of commercialization for research findipatent processgand technology transfe

Leadership

Lead a multidisciplinary team in all fiscal, personnel, regulatory compliance and prsbleimg aspects
Catalyze innovation and creativity in the research team
Mentor beginning scientists

Team Science

Create the optimum interdisciplinary/multidisciplinary team for a given research problem

Use group decisiemaking and conflict resolution techniques in team management

Foster multiple points of view and clarify language differences acrssiplities

Understand the language(s) used in other disciplines comprising the research team

Engage practice communities in the choice and framing of research questions, design, conduct, interpretati
implementation, and dissemination of clinical tratistzal research

=A=a-a-a-a|-a-a-a_a_9 =

Cultural Diversity

Demonstrate sensitivity and professionalism with participants from diverse social and cultural backgrounds
Communicate effectively across cultures, languages, and literacy levels

== =




Table 2: PhD in Clinical Translational ScienceProposed Curriculum

The proposed curriculum consists of a minimundéfredit hours36 credit hours of courses (of which at least 24 hours are graded) and 18
credit hours of dissertation research.

REQUIRED COURSES

Course # Course title Units Grading
New Course Translational and Patie@riented Research Theory 3 Graded
New Course Meta-analysis and Evidence Synthesis 2 Graded
CRSP 401** Introduction to Clinical Research 3) Graded
NURS 630 Advanced Statistics: Line&flodels 3 Graded
CRSP 407 Logistic Regression and Survival Analysis 3 Graded
CRSP 603 Research Ethics and Regulation 2 Graded
TOTAL GRADED 16 (13)
New Course Seminar in Multidisciplinary Clinical and Translational Research 0 P/F
CRSP 501 Team Science 1 P/F
CRSP 412 Communication in Clinical Researth Grant Writing 1 P/F
CRSP 413 Communication in Clinical Researthi Oral PresentationPosters, antheMass | 1 P/F
Media
TOTAL P/F 3

CORE ELECTIVES
Studentgnusttake a minimum of 2 credit hours of courses from the list below, depending on their specific needs and mentor approval.

CRSP 402 Study Design and Epidemiologic Methods 3 Graded

CRSP 502 Leadership Skills for Clinical Research Teams 2 Graded

New Course Clinical Informatics 3 Graded

EPBI 450 Clinical Trials and Intervention Studies 3 Graded

EPBI 467 Comparative and Coéffectiveness Research 2-3 Graded
ELECTIVES

Students will take electives and CRSP 601 Research Practicum to satisfy the graded and pass/fail course requiremgvasentbto a
candidacy. These courses are selected bas e-eanngcosrde mayalifyt The

cour ses

needs

c o u | d orindudeother edrectlectivye eoarses nottaken as part of the requirement above. The following list is for
illustrative purposes:

IBIS or other Field specific, e.g. Immunology, Physiology, Pathology Upto 18 | Graded
NURS 518 Qualitative Nursing Research 3 Graded
SASS 614 Models of Qualitative Research 3 Graded
CRSP 504 Managing Research Record8 System's Approach 2-3 P/F
CRSP 510 Health Disparities 3 P/F
CRSP 500 Design and Analysis of Observatiorg&tldies 3 Graded
CRSP 505 Investigating Social Determinants of Health 2-3 P/F
EPBI 400 Statistics as Integral to the Scientific Method 3 P/F
EPBI 411 Introduction to Health Behavior 3 Graded
CRSP 410 Independent Studfe.qg., laboratory, clinic, community based) Variable P/F
RESEARCH COMPONENT
CRSP 601 Research Practicum Variable P/F
CRSP 701 Dissertation Research 18 S/U

* Per School of Graduate Studies Guidelines, programs of studip&biclinicalresearch degree students (e.g., METIFSTP, DMDPhHD)

and for

students ent er i nmaykeimbdifiedaoreflecipcpeditdorcerturrenband/oe preivisus chergpwoek e
**Waived for MD/PhD students ithe CTSTP program oty petition with sufficient background from previous coursework.

7
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Credit hour requirementsr the prograntonform to regulations established ®yWR U 8chool of

Graduate Studie3he proposed standard curriculum (Table 2) consists of a minimum of 36hwracs

of coursesof which at least 24 hours are gradé&de 36 credit hours consist of 19 credit hours of

required coursework, a minimum of 2 credit hours of core electives, and an additional 15 credit hours of
electives, which include research pragtimnis ( CRSP 601 @l n dRepearohdaations Re s ¢
(e.g., for individuals in the MSTETSTP program, see below) and/or independent research practicums

will enable students to be immersed in continued research activities throughoutdieseriion

stages of their programs.

In addition to 36 credit hours of course work, all students will take 18 credit hours of dissertation
researchThe complete curriculumneluding course descriptionis listed in Appendix 3.

2.2PhD Program Stages:
A schematic of the overall program is provided in Figure 2. A description of each program stage
follows:

Figure 2: Program Overview

Stage 1 Stage 6

-Begin equiredcoursework -S?grislete Stage 3 Stage 4 Stage 5 - Digsertation
-Researchimmersion via otations |9 required & elective | - Qualifyingexam | Dissertation |9 Dissertation > defense &
(MD-PhD)and practicums coursework - Adv_ancement to proposal researcl& graduation
-Tentativeplacement mentor _Research to candidacy defense preparation - Publication
assignment develop proposal requirement met

2.2.1 Stage 1: Required Coursework, Initial Research Experiences, & Tentative Mentor Selection:

2.2.1.1 Coursework:

All students take 19 credit hours of required coursessaniaived by the PhD Program Steering
Committee in |ight of a studentds pr ewifamiongs or ¢
program (see Section 2.2. X2rricular Provisions for Students with an Existing Research Graduate
Degreeand Sectior2.2.1.3Curricular Provisions for MSTHETSTP Studenjs The required coursework

for the PhD program consists of coursefour key domains: (1) clinical and translational theory and

practice; (2) research methods; (3) statistical science; and (4) jpwatdsevelopment & conduct

(Table 3). Two courses developed specifically for the PhD program will directly address clinical and
transl ational theory and-Opi antiede ReSErmancshl dthieomn
students with the underlyy theoretical framework guiding patiemtiented translational research and
introduce students to the rationale for and processes and challenges of multidisciplinary clinical
transl ational science. The fASemimalk ResMal ¢chadiw
held biweekly each spring and fall semester. The seminar will be attended by all PhD students
throughout their entire programs of stualydcore faculty.The seminar will consist of gresentatiory

an invited speaker onrasearchtsidy or topic involving clinical and translational scienmdlowed by
discussionPresentation and discussionaativeclinical translational studies occurriag Case Western
Reserve Universitand other local institutions (e.@Jeveland Clinic Founation,the MetroHealth
Center,University Hospitals Case Medical Centand Louis Stokes Veterans Administration Medical

Cente} will enable students texamine tnical translationakcience in action.



Table 3: Clinical Translational Science PhDCoursework

Domain Required Core Electives Possible Electives*
1 CRSP Translational and Patiedtiented 1 CRSP 503 Innovation and
Research Theory (3néw) Entrepreneurship (1)
Multidisciplinary i CRSP Seminar in Multidisciplinary 1 CRSP 510 Health Disparities (3)
and Translational Clinical & Translational Research (0) 1 EPBI 411 Introduction to
Perspectives (new) Behavioral Health (3)
1 EPBI 474 Principles of Practice

based Network Research (3)

1 Metaanalysis and Evidence Synthesis | § CRSP 402 Study Design and | 1 CRSP 500 Design & Analysisf
(2) (new) Epidemiologic Methods (3) Observational Studies (3)
1 CRSP 401 Introduction to Clinical 1 EPBI 450 Clinical Trials and 1 CRSP 505 Investigating Social
Research (3) Intervention Studies (3) Determinants of Health {3)
1 EPBI 467 Comparative & Cost| 9§ NURS 518 Qualitative Nursing
Research Methods Effectiveness Analysis in Researclf3)
Health Care () 1 SASS614Models of Qualitative
Researclf3)

1 EPBI 434 CommunitEngaged
Research (3)

1 CRSP Clinicalnformatics (3) 1 CRSP 504 Managing Research

Computing & (new) (Rzeé:;)rdsi' A Systems Approach
Informatics 1 CRSP 406 Introduction t&
Programming2)
1 NURS 630 Advanced Statistics: Linear 1 EPBI 400Statistics as integral to
- Models (3) the Scientific Method (3)
Statistics 1 CRSP 407 Logistic Regression &
Survival Analysis (3)
1 CRSP 501 Team ScientaNorking in 1 CRSP 502 Leadership Skills fg q IBMS 500 Being a Professional
Interdisciplinary Research Teams (1) Clinical Research Teams (2) Scientist (1)
1 CRSP 412 Communication in Clinical
Professional Research-Grant Writing(1)
Development & 1 CRSP 413 Communication irli@ical
Conduct Research HOral Presentations, Poster

and the Mass Media (1)
1 CRSP 603 Research Ethics and
Regulation (2)
*The electives listed do nogpresent all possible electives. With the approval of their advisors, students in the program may {
university course relevant to their program of study.

Concerning the research methaltenainan ot her new course devel-oped f
Anal ysis and Evi de nc eandyticrskilll and ather,techniguesltd syntheseec h  me
clinical translational evidence to guide reseaich.nt r oduct i on t(©ORSRADL) ni cal R
introduces students to the language and concepts of clinical investigation and teaches foundational skills
in the design and conduct of studies. The statistical methods courses cover the application of statistical
techniques to the biomedical sciendesurcourseCRSP 603, 501, 412, 418)e specifically designed

to enhance professional skills critical to clinical and translational investigétipresearctethics and
regulations; (2)eading andollaborating inmultidisciplinary scientific teams; and3) scientific

granthrticle writing andotherforms ofscientific communication tgeers press, angbublic. As a

practical matter, it is advantageous that many of the required courses have already been developed
through the Clinical Research Schdfapgram (CRSP In addition to the required courses, students

must take a minimum of 2 credit hours of core electives, a set of courses that consist of a range of
specific research approaches and methods (e.g., study design and epidemiologic metlcatig;alni

and intervention studies, comparative and-eff&ctiveness research, clinical informatics) and

| eadership skills. Selection of the specific co
individual needs, with guidance from the studéhs academi ¢ advi sor (s) .



It should be noted that the program will notitiiated until the all new courses have been approved by
the School of Medicine.

Students will also take up to 15 credit hours of elective courses in order to satisfy the $chool o
GraduateStudiesgraded and padail course requirements. Any relevant CWRU crdxiiring course

may qualify, and may include core elective courses not taken as part of thedembinee requirement
described above, as well as CRSP 601 IndependenaiRbszedit hoursPer School of Graduate

St u dappeosabintegrated Biological Scienced3(S) courses from the CWRU MD curriculum will

satisfy this requirement for MSTETSTP students. The selection of specific electives will be based on
theindividud st udent s needs and research inter Asts,
sample program of study for a fime student with an advanced professional clinical degree is

included (Appendix 4).

2.2.1.2 Curricular Provisions for Studentsth an Existing Research Graduate Degree

Students entering the program with an existing MS in Clinical Researatiner relevant research

graduate degreeillvnot need to repeat courses required for the doctoral degree that they have already
successfily taken to obtain theiadvanced degree However , per the School ¢
academic requirements, these students must successfully compigtenum of18 credit hours of

coursework 12 of which must be gradeSitudents must petition the Plpbogram steering committee to
obtain a waiver for a required course. Evi dence
showing the course and grade received as well as the syllabus for the course. The CWRU instructor
teaching the course petitied for waiving will also be consulted as needed. Selection of the specific
courses to achieve the minimum 18 credit hours
and wil |l be subject to his or [Isanple@ograndad stuidgr advi
an individual entering the program with a relevant research graduate degree is included (Appéndix 5).
this example, the student is able to progress more rapidly through the program becaufeg®)Shar

Clinical Researclallows waiver of 18 credit hours of coursework; and (bg $s entering the program

with a clearly defined dissertation topic.

2.2.1.3 Curricular Provisions for MSTETSTP Studest

For individuals simultaneously seeking both a RiZlinical Transhtional Sciencandan MD,

curriculaof thetwo degree programs willbent egr at ed f ol |l owi ng the succ
Clinical Translational Sciences Training Program currently implemented via the Th8sz

individuals will take a total of 39 credit hours of coursework: 16 credit hours of required courses (the 3
credit hour cours€RSP40fi I nt roducti on to Clinical Researcho
covered by the medical school curriculumkredit hours of core electives, up to 18 hours of research
practicum (CRSP 601) or electives, and 6 credit hours of research rotafibRBhD students also

receive 18 credit hours from portions of their medical school curricula (IBIS courses). A sample

program of study is included as Appendix 6.

2.2.1.4 Research Immersion

The proposed PhD program includes a compulsory, active research component throughout each
studentdos entire program of study. Durtheing t he r
participation in research activities necessary for successful completion of the program. For example,
students entering the program with an advanced clinical degree will select an academic advisor based on
their research interests, who will guide gtedent in research practicums to pursue their research

10



interests. Practicums may involve a range of activities (e.g., assisting with an ongoing study, conducting
aliterature review, assisting with the preparation of a scientific manuscript) and arecessarily

l inked to a studentodos specific dissertation pro
constitute the mechanism through which students can conduct these research practicums and receive
course credit. Students entering the programudn the MSTRCTSTP program will initially

participate in 14 research rotations that expose them to several research areas and will select a mentor
based on their interest. CRSP 601 will also constitute the mechanism through which the combined MD
PhD stueénts may receive course credits for research practicums before advancement to candidacy. The
PhD Programb6s Steering Committee will approve a
prior to student placement.

2.2.2 Stage 2: Completed Coemsork & Research to Develop Proposal

During this phase of the program, students will complete all required and elective courses to meet
overall credit hour requirements of the CWRU School of Graduate Studies for &lebide courses
taken by studentsiwl | v ary based,eautaticdl and expetientidl backgtowgalseé s t s
needsStudents will focus their research activities on needed groundwork to develop a dissertation
proposal.

2.2.3 Stage 3: Qualifying Examination & Advancemen€andidacy:

Per CWRU School of Graduate Studies requirements, after completion of required coursework, students
must pass a qualifying examination, which enables a student to advance to candidacy for the PhD and
formally begin the dissertation research ghakthe program. In the proposed doctoral program, to
advance to candidacy for the PhD, all students will be required to pass a written qualifying examination,
which will assess a studentds abilitythet o conduc
curricul umds cor e Thegualfyng examinatienswill peTadninisteredlby an
examination committee, consisting of 5 core faculty members who are appointed by the program
steering committee and who serve on the committee feyem@term. Each year, a pool ekamination
guestions will be prepared by the core facalig submitted to the examination committee, who will

select the questions to appear on the examination.

To schedule the candidacy examination, the student shouldtianseted required courseork and

have a GPA of 3.0 or higher. The examination requires the student to demonstrate the knowledge she or
he has obtained as result of completing the PhD curriculum. The examitseiowill consist oftwo

parts: a msedbook in-class written examination followed by a takeme examination. The

examinationwilt est the depth and breadth of the studen
and practice, and comprehensive ability to synthesis and apply that kgewA&tough individual

guestions will change across administrations of the examinat@rontent foci of the candidacy exam

will be uniform for all students an@éflect PhD program competencies, specificdlly:clinical

translational research theofg) methods for conducting clinical translational science, including

analytical methodologies atdamscience approaches; @hical conduct of research.

Advancement to candidacy status is based ondhdidacxc o mmi t t eed6s recommendat
the PhD Program Director. Students who attain candidacy status are able to register for dissertation
credit hours (CRSP 70and are expected by the School of Graduate Studies to complete their

dissertation and defense within five calendar years frorddtesthe first dissertation credit hour is

taken.
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A student who fails the candidacy examination may be permitted to retake the examination following
completion of additional course work and/or a written response to questions from the committee. The
canddacy committee has the responsibility to determine which option should be selected for a specific
student and to inform the student of the course of action verbally and in writing. The candidacy
committee chairperson will inform the PhD Program Direatowiiting of the selected course of action.
Students may retake the examination the following semester, and must retake the examination within
onecalendatyear.A student who is refused admission to candidacy may not undertake further study for
credit toward the Ph.D. With the approval of both the Program Director and the School of Graduate
Studies, such a student may apply her/his credit hours towards completion of the Master's degree in
Clinical Research.

2.2.4 Stage 4: Formation of Dissertation Committee and Proposal Defense:

Befitting a research doctorate, the curriculum includes a substantial focus on learning to conduct
research by conductimgentored hypothesisirivendissertation researcBtudentsvho have advanced
to candidacy may begin registering for dissertation credit hours (CRSP 701), dndeaits will be
required to successfully complete 18 credit hours of dissertation.credit

Per School of Graduate Studdesgulations, each studentliform a dissertation committee, consisting
of a minimum of four members of the university faculy least one committee member will belong to
the core faculty, andt least one member hnot havea faculty appointment at the Center for Clinical
Invedigation. The committee chairperson will be selected by the student in consultation with the
studentodos mentors and must: (1) hold the rank
tenuretrack; and (3) have considerable expertise in tidehit's content and/or research area. Expertise
is determined by the faculty member's authorship of research publications in refereed journals and
recognition by peers as an expert in the student's research area. The student must consult with the
chairpeson to identify and select three additional individuals with research doctorates to serve as
committee members. Selection of these three members should be based on faculty expertise in the
student's substantive area of study, theoretical and conceptedisxpor methodological expertise.

The PhD Program Steering Committee must approve the composition of the dissertation committee.
Before initiating their dissertation research, students will submit to their dissertation committee for
approval a detailedvritten research proposal in the NIH or NSF style and conduct an oral dissertation
proposal defense.

2.2.5 Stage 5: Dissertation Research & Preparation:

After successful defense of the proposal, doctoral degree candidateswilcttheir dissertain

research with guidance from their mentors. Based on this research, therepéiie a dissertatighat

will: (1) demonstrate a thorough description and
topic area; (2) clearly describe an onigii thesis, methods used, results and implications in terms of the
thesis/study questions; (3) identify and describe further research or future directions; (4) describe
theoretical and clinical translational significance.

It should be noted that the Ighgof time to complete the dissertation is likely to be variadnhel

students entering the doctoral program with substantial research experience and training will likely
complete the dissertation in a shorter time period (see for example, Appendix popbsed program
does not have a fixed length of time for the dissertation resd4ogever, per School of Graduate
Studie$requirements, students have five consecutive calendar years freentbster of the first
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credited CRSP 701 registration, indlugl leaves of absence, to complete all requirements for the
doctorate.

2.26 Dissertation Topics

Dissertations in the proposed program will be hypothesis driven and encompass key components of
original clinical translational research continuum from the conceptualization of hypothesis, design, and
implementation of research; interpretation of resgplteparation of scientific reports and publications.
More specifically, the research hypothesis will be formulated by the student, based on comprehensive
synthesis of the scientific literature, in consultation with their advisors for plausibility andilfgasib
Theses will be translational, and clinical and/or populatioented, bridging two or more domains of
translational research, and will emphasize the process of team science The student will be responsible
for collecting (if necessary) and analyzidgta to test the hypothesis, developing manuscripts, and will
be the lead author for any publication coming out of the thesis research. Examples of such topics from
existing programs in clinical translational scientether institutionsnclude:

1 ATheEffect of Obesity on Chronic Wound Healindniversity of Colorado, Denver:

1 fAutoantibodies and Inflammatory Markers in the Prediction of Time of Future Onset of Symptomatic Rheumatoid
Arthritis,0 University of Colorado, Denver:

1 AATranslational Studp f D f-blozkers ant Orél Contraceptives on the Risk of Cardiac Events in Patients
with Long QT Syndrome ®niversity of Rochester School of Medicine and Dentistry

1 fAlnvestigating the Role of Plasmodium Falciparum Equilibrative Nucleoside Transpant®&alarial Physiology
and AntiMalarial Activity,0 Albert Einstein College of Medicine

1 flnvestigation of Genotype and Phenotype Associations of Diabetic Retinopathy irBthuiic Populations,
Cedar Sinai Medical Center

T iUse of Mul ttriemt@Assess aral IComRaregQuisomes of Patients with Acute Coronary Syndromes,
University of Massachusetts Medical School

1T iBone Health and Coronary Heart Disease in Postomenopae
University of Massachests Medical School

1T AEarly Detection and Treatment of Acute Clinical Decl
Transfers and an Assessment of the Effectiveness of a Rapid Response Bidgiaensity of Massachusetts
Medical School

1 fA Mo d el “Occgrin@€Depression and Anxiety in Patients with an Acute Coronary Syndromegrsity of
Massachusetts Medical School

1 APatterns, Probability and Predictors of Recovery frc
dwelling Older Persong,Yale University

1 A T eLlkd Receptors in Older Adults and Response to VaccinatiGale University

T AExploring Novel Mechani sms f 0Univabsityeot Askangas erMedicalnt i on o f
Sciences

T AMat er nal n&E@enheticcFactotsin €ongenital Heart Defédikiversity of Arkansas for Medical
Sciences
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T AiCourse of illness and the devel opment oUfiversitacdlowal ar di

T ATowards Transl at i o mterpr&able MoslalsiocEtidlogy) Barly ®iagmasis, and Progosis,
Medical College of Wisconsin

T APreclinical and Clinical Devel oplhzas Treatmentfornt r at umor all
Neuroblastoma and Melanoma: The Importance of Tunfdtrating Leukocytes in Tumors Treated with HU14-18
1L2,0 Medical College of Wisconsin

In most cases, dissertation research will require institutional review board (IRB) approval. As needed,
PhD students will be certified by the Continuing Research Education Credit (CREC) Program in human
subjects research, develop the HRijuired protocols, and obtdiRB approval before initiatintheir
dissertation research

2.2.7Stage 6: Dissertationddense, Publication Requirement, & Graduation:

Candidates will defend their dissertation before tmisertatiorcommittee. Thalissertatiorcommittee

will insure that the dissertation has the scientific merit and rigor of dodewall research, reflées

mastery of the core competencies in clinical and translational researcheatsdall School of Graduate
Studie®standards ancequirementsMastery will also be demonstrated by candidates meeting a
publication requirement: in order to graduate, cdatis must have at least two fiegtthored research
papers published or accepted for publication in a reputablerg@aewed scientific journal. Candidates
who have successfully completed the dissertation and the publication requirement will befeligible
graduationThe Director of the Center for Clinical Investigation will sign off on completed dissertations,
which will then be submitted to the School of Graduate Studies.

2.3 Evaluation/Monitoring of Student Progress

We anticipate that studentsliwneet regularly with their primary mentors, who will monitor their
student sbé progr es s tomé&etwiththeinatvisorsiat léast onbegper iseangster. Ate d
the end of each spring semester (academic year}, a d flihdissergatiorcommittee will meet

formally with the studentta s sess t he studentdés progress. The
submit this report to the steering committee for its review. If progress is not suitable, the steering
committee will meet with the studeand his/hedissertatiorcommittee to identify remedies for

identified deficiencies. Moreover, at the end of each academic year, students will be given a structured
guestionnaire to complete regarding their evaluation ofligsertatiorcommittee. Thesreports will be
considered confidential and will be reviewed by the steering committee, which will meet as needed with
the student and his/her committee to resolve any issues.

2.4 Program Flexibility:

The proposed program has been designed with flexibility to account for the diverse educational and
experiential backgrounds of persons anticipated to enroll in the program. Thus, the selection of core
electives, electives, and specific research practiovithbe basedoms t udent 6 s needs i n
with and approval by the studentés advisors. S
that covers a required course may petition the
the course. However, students will still be required to meet the credit hour requirements for the degree
set forth by the School of Graduate Studies.
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2.5 Program Identity and Cohesion:

Interactions among students, between students and faculty, asweba udent s6 sense of
and identifying with an academic program are all necessary components of a successful PhD program.
To addresshis needa clinical translational science core faculty will be cre&tgaiovide program

identity, with eactaculty member having at least a secondary appointment to the Center for Clinical

|l nvestigati on. Mo r e oSereimar, in Mulidesciptimarg Glinicalgand Tramslatiorfall y 1
Research wi | | provide a venue whaearde tdlel pstogdemtds ic
will meet and interact regularly. This mechanism will help achieve a sense of identity and membership

in an academic home for both students and faculty. Other academic and social events will be held
periodically to further pnmote a sense of cohesion among clinical and translational science students and
faculty.

3. Administrative Arrangements for Program

The program will besubject to th&school of Graduate Studi@s r e g udgading adociswal programs.

The program will e administered through the Center for Clinical Investigatibshould be noted that
CWRU regulations allow for doctoral programs to be implemented from centers instead of departments,
and there is precedence for other doctoral programs being admpuhisténes manner. The Center for
Clinical Investigation is a fitting locus for the propoggdgram because it hasimary and secondary

faculty appointments and is the academic home of the Cleveland Clli&Gorogram will be

administered by a ProgrammBctor,co-Director, Progransteering Committeeddvisory Board and
ProgramAdministrator(Figure 3)

Figure 3: Clinical Translational Science PhD Administrative Structure

Advisory Board CWRU School of
- Dean SOM (Davis) PhD Program Directorate Graduate Studies
- Director MSTRCTSTP - Director (Li) Liaison
(Harding) - Co-Director (Spilsbury) MSTP-CTSP
-Co-Directors CTSC RET - Administrator Lisison Office
(Rudick, Moore)

SOM Office of

I Graduate Education

PhD Program Steering Committee
- Director (Li)

- Co-Director (Spilsbury)

- Core Faculty

Main Tasks

- Oversee dmissions

- Develop, manage curriculum

- Oversee arrangements for teaching and
mentoring
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The Program Director will be appointed by the Dean of the School of Meditiegoroposed director,
Dr. Li Li, is Associate Professor of Family Mediciaed Community HealtHEpidemiology and
Biostatistics aCWRU, Associate Director for Prevention Resdaat the Case Comprehensive Cancer
Center(CCCC) and attending physician of family medicine at the University Hospitals Case Medical
Center Heis alsoco-director of the highly successfGICCCComputational Genomic Epidemiology of
Cancer training progma (R25) His research interests primarily involve cancer molecular/genetic
epidemiology and preventipwith focus on genenvironment interactiorgnergy imbalancescreening
and early detection of colon neoplasia, and risk prediction modeling in bagast £le oversees
population researciit the CCCQhat cuts across all aspects of translational cancer resesnging

from epidemiology, psychosocial and behavioral sciences, genomics, biomarker discovery and
validation, to the application of novel dsveries from both wet and dry laboratories to screening and
early detection, prevention and interventibie. has been instrumentalmaking minority cancer
disparitiesresearanne of the top priorities of the€CCCCCO6s
leadership to establish the Office of Cancer Disparities Research at the CCCC.

The proposed edirector is Dr. James Spilsbury, Assistant Professor and Director of the Center for

Clinical I nvestigationds Acadeniyc nbaenvaegl eosp mehnet CC
interdisciplinary educational and training activities, which are offered to enhance the research
communityods expertise in conducting clinical an
directs t he Mgaantnlinca ReBearghraeGWREB and has served as the faculty
advisor/ mentor for scholars in the Masterds pro
PhD candidates from CWRUG6s Coll ege of cidncetlis and

research interests involve understanding how characteristics of thecatioial environment, including
family and community violence, shape chil drenods
well-being. The nature of the phenamaehe studies necessitates mdisiciplinary approaches and

expertise from diverse disciplines, and Dr. Spilsbury has experience in developing and managing multi
disciplinary research teams.

Drs. Li and Spilsbury are responsible for the overall directiod management of the prograkiso, the
directors, with assistance from core faculty members as needed, will be responsible for handling any
student or faculty concerns as they arise.

The PhD PrograrBteeringCommitteewill consist of the Program Director, who will chair the
committee, the e®irector, andhecore faculty The PhD Program Steering Committee will oversee
admissions, administratiand contenof the curriculumapprove courses and syllabi, overpesgran
requirements anfhculty arrangements for teaching courses and mentoringregyand periodially
review the curriculunand modify as needed assure maintenance of academic standards.

The PhD Advisory Board will initially consist of the Dean o& tBchool of Medicine, the GDirectors

of the Clinical Transl|l ati onal Science Cotltl abor a
CTSTP. The Advisory Board will meet with the Steering Committee every 6 months to provide

guidance on the implementai of the program and will also serve as an advocate for the program as
needed.

The program administrator will provide necessary administratipgortfor the director and steering
committee, as well as track student performance, schedule eventsyakdsidgeting, and maintain
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student admission, financial, and other records necessary for the prédganthe program

administrator will liaise withthe MSTE TSTP of fi ce, the School of Mec
Education, the CWRU School of Grade&tudies, and other institutions, departments, and centers as
needed to assure smooth implementation of the PhD program.

4. Evidence of Need

The proposed program is in direct response to t
clinical and translational research is conducted. Clirtreaislationabkcience is a growing, recognized
discipline: 2008 saw the birth of a peewviewed scientific journal devoted tizefield titled Clinical
Translational ScienceSimilarly, in 2009 the jourad ScienceaddedScience Translational Medicine

The Genter for Clinical Investigatiohas conducted two surveys to assess interest in a doctoral program
among recent graduatesthe MS program in Clinical Research (Clinical Research Scholars Program)
aswell as recipients of K development awards. Two of 22 MS graduates (14%) and 7 of 23 (30%) K
awardees indicated that they were interested or would have been interested in a PhD pi©lynasalin
Translational Sciencéit were available.

4.1 Relevant.ocal Programs

A MS in Clinical Research is currently offered@iVRU through the Clinical Research Scholars

Program. However, the PhD Program in Clini€ednslational Scienceill provide substantially greater
research experience (pdessertation & dssertation) as well darther training that results in-depth

knowledge andreaterskill to conduct clinical and translational research. Moreover, as opposed to a
masterod6s |l evel thesis or project, s ceaaliepbcesS s uc
will lead to a highetevel oftraining, which will produce successful, independeseagchers leading

the field of clinical tanslationakcience.

In terms of existing doctoral prograntisree existing PhD programs in the gre&tveland area

possess elements of clinical translational science. First, the PhD in Molecular Medicine is overseen by
CWRU and administered through the Department of Molecular Medicine ati¢hel@nd Clinic Lerner
College of Medicinelt has been deveted to increase translational science but focuses extensively on
training in the basic life sciences. Hence, prisnarily laboratory basedand its students are non

clinical, straight PhD studentsSecond,ite Northeastern Ohio Universities Colleged/efdicine and
Pharmacy (NEOUCOM) has established a joint doctoral program in biomedical sciences with Kent State
University and the Cleveland Clinicbés Lerner Re
cellular biology, biochemistry, and patholagy. Third, C WR U Department of Epidemiology and
Biostatisticsoffers a PhD irEpidemiology and Biostatisticgcluding areaof concentration irf1)

health behavior and prevention; {®alth care organization, outcomes, and policy (formerly health

sewvices researgh (3) genetic epidemiology and bioinformatics; and (4) biostatistics

The propose®hD program in ClinicalTranslational Sciencdiffers significantly from these existing
programsn several waysFirst, its core curriculum provides morgenxsive training in clinicalesearch
methodology as opposed to methtmdjiesin life sciences, epidemiology, or health services research.
Second, the proposed program focuses more extensivetiemtoriented research, involving disease
processes andaeuohanisms, while the epidemiology and biostatistics program focuses more on
populationlevel research. Thirdhe existing doctoral program in molecular medido®ises primarily
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on the fADiscoveryo pha sienceocbntinudmetendabaratoryased, wiier a n s |
clinical translationaldence encompasses the entire continuum (Figure 1)

It should be noted that both the chair of the CWRU Department of Epidemiology and Biostatistics and
the director of the PhD program on Molecular M#uk have reviewed the proposed PhD Program on
Clinical Translational Science and strongly support its implementation (see Appendix 7, Letters of
Support).

Given the major clinical institutions located in the immediate Bidaiversity HospitalsCase Mettal

Center Case Western Reserve University, MetroHealth Medical Center, the Cleveland Clinic
Foundation, and thieouis Stokes/eterans AdministratioMedical Centér we expect an adequate and
distinct pool of potential students interested specificallgfimcal translationatesearchDoctoral
students6 practicums could occur within any of

4.2 Comparable Regional Programs:

At present, there is currently no comparable doctoral program in Northeast Ohio. Beyond our region, a
conmparable doctoral program is offered at the University of Pittsburgh, which is also the home of a
CTSA award. The Ohio State University offers a PhD in Integrated Biomedical Science (IBS) with a
specialization in translational research. It has some sitreksto the proposed program. However, the

Ohio State UniversityBS program is heavily oriented to the biological life sciences and concomitant
laboratorybased research, with substantially less focus on clinical research methods than the proposed
doctoral program at CWRU. The University of Cincinnati was awardedSAGi 2009 and offers a

masters degree program in clinical and translational resedostever, it does not offer a doctoral

program. Thus, we do not expect competition for students from programs that areifottzeggion.

5. Prospective Enrollment

The PhD program is designed for individuadso seek a doctordével research degree to further a

career in clinical and translational reseaaold who (1)havean advanced clinical degréag., MD,

DMD, MSN), or (2) are obtaining an advanced clinidagree via a dual degree program, or (3) have a
Masterds degree in clinical-relatadfigds,tandgesiteithe greaterr i n
expertise and independence in conducting clinical and translational research affattoidHiy n

Clinical Translational Sciencé. should be noted that these individuals will enter the program with a
substantial number gfostbaccalaureateredit hours earned towards the completion of their advanced
degreeForindividuals pursuing a dualegreef ol | owi ng the CTSTPG6s wel | €
approach for its existing dudegree programs, thalinical translationakcience andalinical degree

(MD, DMD, DNP) curricula will be carefully integrated to accelerate completion of both programs and
foster a synergistic training experience for students pursuing dual degrees

5.1 Admissions Criteria & Process:

Admission to the program for individuals with an advanced clinical degree or graduate research degree
will follow the guidelines established Itlye School of Graduate Studies and will be based upon
assessment of an applicantdés academic record, 3
an interview.The thrust of the PhD program is to prepare its students to become independent
investigators in clinical and translatiorsaienceThus, in addition to excellent previous academic

and/or clinicalpreparation and recommendations, the PhD program is seeking students with
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demonstratedlinical translational research interest @axgeriene. To thisenda p p | | peraomdl s 6
statemergmustinclude a detailed description of their research interests and retegaatch

experience. Additionally, the personal statement should describe how the program of study will help
them enhance theability to achieve career goals and conduct indepenitemistigatorinitiated

clinical and translationaksearch in their area of interéds part of the assessment, the admissions
working group wil/l consi der timgen matpematios@mmdistatistiesn e s s
assuring that candidates for admission have sui
courses.

Per the School of Graduate Studies requirements, international applicants will be required to submit
theirscore on the Test of English as a Foreign Language (TOd&#lgttain at least the minimum

required score established by the School of Graduate Studies (90 on ibhte®tversiorg77on paper
version). The Graduate Record Examination will not be regpiipossession ain advanced degree will

be considered ample evidence of -lavdhiworki ndi vi dual 6

Applications will be rigorously reviewed an admissions working group of approximately 6 members

of thePhD Program Steering Committdéis working groupwilc ar ef ul Iy r evi ew an
previous training and research experience, transcripts, recommendations, and personal statement.
Candidates will be interviewed by the working group memlagrd,may ao be interviewed by PhD
program mentors and other CWRU facultigose area of interest match that of the candidates. Al

faculty conducting interviews will prepare a writtes@ssment of each candidate. Ateering

committee meeting, the admissions wogkgroup will present their assessment of each candidate to the
entire committee along with a recommendation (accept, decline). The steering committee will then vote
on each candidate, with a majority vote necessary for admission.

For individuals seekig the combined MBPhD degree training, the PhD Program Steering Committee

will defer admissions decisions to the MSTFSTP Steering Committee, which currently handles all
admi ssi ons pr oc e dRhD pregrah. tlowe\ent® fyavide injglDinto dmissions

process, one representative of thiaical translationakcience core faculty will be added to the MSTP
CTSTP steering committee. Moreover, any combined degree applicant who seeks the PhD in Clinical
Translational Science will also be assedsgd at | east one member of the
and this assessment will be considered by the MGTBTP steering committee as it reviews

applicants.

5.2 Recruitment Activities:

Although we anticipate a large number of prospective appligdgttaork and reside in Northeast Ohio,

the program will engage a number of activities to recruit highly qualified applicants nationally and even
internationally: e.g., (1) program advertisements in selected electronic and printed journals and
publications (2) recruitment at relevant scientific conferences and meetings, such as the annual
Translational Science Meeting in Washington, DC; (3) mailings to other institutions. Program resources
will include funds for recruitment activities.

5.3 Projected Enrolment:

As stated earlier, MS graduates in Clinical Research and K awardees have voiced strong interest in a
PhD program were it availablkitially, we expec#-5 studentawith an advanced clinical degree or
existing graduate research deg@enroll per yeaand aconstant number of clinicians who desire a
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strong foundation in clinical research and translational skills will be drawn to the prddoseaver,
we projectl-2 incoming studerstper year from the MSTHETSTP programAs the progren evolves,
we anticipate increase in student enroliment over time as individuals become aware of it.

5.4 Access and Retention of Underrepresented Groups:

We expect that the parind fulttime students who currently participate in the Mastdegree prgram

in Clinical Research will broadly reflect-1the
two percent of the Mastér students are female, and approximatdfpbelong to historically
underrepresented racial/ethnic groups (7% AfricameAcan, 7% are Latino/Hispanic).

Also, approximately 6% of the students anternational students.

Diversity is recognized as a core value 0YRU, as demonstrated by the 2009 creation of the Office of
the Vice President for Inclusion, Diversity,caBqual Opportunity to spearhead activities across the
university to reach out to underrepresented populatMoseover, helongstandingOffice of

Multicultural ProgramgOMP) has since its creation 1971 expanedd opportunities for minorities in
medicd education and biomedical research careers. Withe OMP 6 s thaBMRU Schoalmfc e |,
Medicine has one of the highest proporsiof African American students of the topnked US medical
schools. Besides admissions, the OMP also provides acadeaiat, smotional, and financial support

to minority students.

In addition to the two university offices, thMinority Graduate Student organization was officially
formed in 20050 foster support to minority students over tloeiise of their education @WRU.
Members of this organizatiartonsist of medical students, graduate students, as well as postdoctoral
fellows and come from numerous departments in the Case School of Medicine asheellasersity
HospitalsCase Medical Centelhe organizatiomees regularly to hear invited speakers from the US
and abroad on research topics of interest, foster a group identity and shared values, and develop a
network of supportive relationships across the university. The PhD program will work with these
organizaions to encourage applicants to its program as well as to develop strategies for effectively
reaching out to minority populations outside CWRU.

6. Faculty and Facilities Available for Program and their Adequacy

6.1 Faculty:

The PhD program wikkngage faculty from numerous schools throughout CWRU, include&chool

of Medicine, the Francis Payne Bolton School of Nursihg,School of Dental Medicingie School of
Law, the Weatherhead School of Managemtrg School of Engineering, and thandel School of
Applied Social Sciences. Faculty from the Cleveland Clinic Lerner College of Medicine, MetroHealth
Medical Center, Univesity Hospitals, and the Louis Stokésterars Administration Medical Center

will alsobe ircluded. This highly multdisciplinaryfaculty will provide expertise iglinical and
translationalesearcldomains, includingtudy design, statisticahd epidemiological methods,
informatics, comparative and cadtectiveness, population atebm sciencesgadershipinnovaton

and entrepreneurship in clinical translational science, and the responsible conduct of research.
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6.1.1 Core faculty:

The core faculty will consist &2 members, each highly accomplished, independent investigatibin
expertise and an activesearch program/track record of funded clinical translational sci®#abée(4
and Appendix B Biosketches of proposed core faculty members may be reviewggbandix10.

Table 4: Core Faculty Members

Biostatistics

Name Title Institution Field(s) of Expertise
Associate Professor, Case Genetic/molecular epidemiology of complex
BarnholtzSloan Jill, PhD Comprehensive Cancer SOM di dp ology P
Center isease, cancer and genetic ancestry
Blackstone, Eugene, MD Professor, Surgery CCLCM Thoracic and cardlovascula_r surgery aesearch
related to thoracic and cardiovascular surgery
Bonomo, Robert, MD Prof_essor, Molecular Biology SVAMC/SOM Infectious diseases and antimicrobial resistance
& Microbiology
Cooper, Gregory, MD Professor, Medicine UH/SOM Heath service research in @hlignancies
Dawson, Neal, MD Professor, Medicine MHMC/SOM Me_dlcal d§C|S|on making, survival prediction of
seriously ill
Associate Professor, . I
Dolansky, Mary, PhD, RN Epidemiology & Biostatistics SON Cardiac rehabilitation
Drumm, Mitchell, PhD Professo, Pediatrics UH/SOM Genetics & molecular biology, cystic fibrosis
Quality care for Medicaid patients, behavioral
Einstadter, Douglas, MD Professor, Medicine MHMC/SOM intervention for cemorbid SMI and diabetes
patients, accessible health care
Professor, Epidemiology & Genomic epidemiology of nephropathy and
lyengar,Sudha, PhD Biostatistics, Genetics; SOM/UH di abetes, and Fuchsd e
Keri, Ruth, PhD Associate Professor, SOM Breast cancer g_enetlcs, signal trarcdun, and
Pharmacology pharmacogenetics
Lederman, Michael, MD Professor, Medicine UH/SOM Infectious Disease, HIV/AIDS, and innate immuni
Associate Professor, Family Public health, cancer prevention through
Li, Li, MD, PhD Medicine & Community UH/SOM molecular/genetic epidemiology, geaevironment
Health interaction
Pediatric HIV research, thymidirieNRTI
McComsev. Grace. MD Professor, Pediatrics and UH associated mitochondrial dysfunction in HIV
Y, ' Medicine lipodystrophy syndrome, and inflammation in HIV
as®ciated atherosclerosis and osteoporosis
EAXXE’ Shirley, PhD, RN, Professor, Nursing SON Behavioral intervention
. Professor, Community Oral health disparities in poor, minority, special
Nelson, Suchitra, PhD Dentistry SDM/SOM needs children
. Professor, Molecular Neuroinflammation research, multiple sclerosis,
Ransohoff, Richard, MD Medicine CCLCM/ SOM Alzheimer disease
Rudick, Richard, MD Prof(_as_sor, Div. General CCLCM/SOM Neurology, Multiple Sclerosis
Medicine Sciences
Sehgal, Ashwini, MD Professor, Medicine MHMC/SOM D_lspa_rltles resegrch, risks and factors related to
dialysis and/or kidney transplant
) Assistant Professor, Center Medical anthropology, effects of soebiltural
Spilsbury, James, PhD for Clinical Investigation UH/SOM environmat on chil dr ebeidgs s
Professor, Family Medicine Primary care, health services research, public he
& Community Health, and community researchracticebased research
Stange, Kurt, MD, PhD Epidemiology & SOM networks, multimethod research.
Biostatistics, Sociology, and
Oncology
Wang, Binchechg, PhD Professor, Medicine MHMC/SOM Molecu_lar mechamsms governing tumor cell
dissemination, and drug development
Wang, Zhenghe, PhD Associate Professor, Genetic SOM Genetics, colorectal cancer
& Genome Science
Zhu, Xiaofeng, PhD Professor, Epidemiology ang SOM Genetics of hypertension in African Americans

It is envisioned that the core faculty may also function as priaralycementors for doctoral students.

Moreove t he

cor e

facul

tyos

active programs

Wi
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takenbystudents t hereby assuring the studentsd | mmer si
course of their PhD progrartt should be noted that core tdty will be approved by the PhD Program
Steering Committee for hosting students for research rotations or pract@oragaculty members will

hold a secondary appointment in the Center for Clinical Investigation. Core faculty members will also
participg e i n the monthly ASeminar in Multidiscipl:@
discusants and presenters.

Qualifications to be a core faculty member consist of:
T Expertise in clinical translational investigation

1 Track record of independence and resources:
o Plon RO1 (or equivalent) grants from NIH, corporations, foundations;

o Project Leader on another individual s gr
authority (e.g., trainee able to be first autbnrmanuscripts under purview of Project
Leader)

T Productivity in publishing in a clinical investigation domain

6.2 Mentoring:

Mentoring is an essential component of the PhD
program as well as to theawerall career developmerithe transdisciplinary nature of clinical

translational science necessitates that students receive expertise from multiple disciplines. Thus, the
proposed PhD program will utilize a twoentor model, in which a primary mentor asementor will
collectively provide complementary guidance and perspective to each student. In some instances,
additional mentors may be added for students whose transdisciplinary research requires more diverse
experience and expertise. We anticipate toa¢ faculty may function as advisors/mentors for students
admitted into the program. The advising and mentoring process is explained below:

6.2.1 Rogram advisar

Upon matriculation into the program, each student will select, with oversight fronmEh@@gram

Steering Committee, a program advisor. This individual will be a member of the core faculty and will
advise students over the initial year of the program regarding selection of Gnasesearch

practicums. The program advisor will also asstadents in identifying and selecting appropriate

primary and cementors We anticipate that program advisors may often become primary and co
mentors for their students if the advis®Assod res
studens move through the program, each will select a primary amdesdor based on research and

career interests.

6.2.2 Primarymentor
Each student will have @rimarymentor, whose field of interest and area of expertise closely match that

of t he dsdernatoraréga® sst udent 6s pri mary mentor will b
primary responsibility for guiding the studentd
functions in the role of 0adwoseseg.rapprovimgrcourSecoh ool o

study, signing necessary approval documerte primary mentocould include faculty from any of
CWRUOGs schools and depart mea@leveland Glirsc Levreed Collegesf i nd i
Medicine, MetroHealth Meda | Center, Uni versity Hospitals, Ve
or MetroHealth withappropriatdaculty appointments.
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We anticipate that most students will have selected their primary mentor by the end of program Year 1,
but all students will beequired to select a primary mentor by the end of Year 2.

6.2.3Co-Mentor.

Thecome n t ole id te provideomplementarg ui d anc e f oaveralldowse of studg asnt 0 s
well as career plans and overall professional developrmimlly, a co-mentorwill be assigned to each
incoming student basedonstudént sci ent ahdcwi hteapptrove the st udl
up until the time a primary mentor is identifiétudents will be permitted to changeroentors with

approval fromtie PhD Program Steering Committee. Like the primary mentorsecors could
include faculty from any of CWRUOGs schools and
Cleveland Clinic Lerner College of Medicine, MetroHealth Medical Center, Universepitéts,Louis

StokesV e t e Admintgation Medical Center, avith appropriatdaculty appointmentdiVe

anticipate that core faculty may also function asmamtors for students admitted to the program.

Both the primary andome nt or wi |l |l serve on the studentoés di
as committee chairpersdRer School of Graduate Studdesgulations, the committee chairperson must

be a tenured or tenuteack faculty membeA list of potential primary ad co-mentors is attached

(Appendix9 and biosketches of potential mentors may be review in AppengliQL@lifications to be a
primary or cementorin the PhD program consist of the following:

1 Faculty appointment at CWR({@enured oontenuretrack).

T Substantial mentoring experience, with a demonstrated track record of successfully mentoring
students and trainees through doctoral programs.

1 Expertise in a field or content area specifictoadactor st udent 6s di ssertat

1 Track record of indeperat funding fromNIH, corporations, foundations.

T Productivity in publishing ira clinical investigation domain.

It should be noted that a faculty member could serve as both initial advisor and primamemtoo for
a single student, dependingonteat udent 6 s fi el d of interest. Eact
changes to that team, will be approved by the PhD Program Steering Committee.

In cases where a student has a research topic not aligned with any of the expertise of the existing core
faculty, the program steering committee will work with the student to identify faculty members across
CWRU schools and departments, as welhds/idualswith appropriateCWRU faculty appointments

based abther local institutionsvith the appropriate expertise function as a mentoThese individuals

wi || be invited to join the programdés core facu

7. Need forProgram Development, Institutional Siypport, and Plansfor M eeting Requirements

Although existing CRSP faculty provide a strong foundation fel®hD program, additional faculty
support will be necessary to provide coursework in the following areas:

1. Translational and Patieriented Research Theory
2. Metaanalysis and Evidence Synthesis
3. Seminar in Multidisciplinary Clinical & Translational Reseh

In addition to faculty support, successful implementation of the PhD program will require support for a
program director (15%), edirector (15%), and Program Administrator (70%). The program
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administrator will maintain admission and financial respischedule courses and other program events,
track student performance, act as initial point of contact for information about the program, and
publicize the program. Moreover, funds will be needed for speakers for an outside seminar series on
clinical translational science, agll asfunds for applicant recruitment, program publicity, program

wide activities, and attendance at national conferences on transkstmrate education

7.1 Institutional Support for Program

Expertise in the three nesontent areas is present at CWRU and the other partners of the CTSC. To
meet thanstructional needshe School of Medicinwill provide necessary resources to support
development and teaching if the Steering Committee must recruit instructors frone dlsgthool of
Medicine (see letter of support frdbean Davis) The School of Medicine has also committed to
providing necessaryalary ancadministrative support, as well as support for publicity, recruitment, and
other necessary programmatic actiatie

7.2 Financial Support for Students
Because of the nature of the program, funding for students will be varied, basednathia@isms
through which the students entered the program.

7.2.1 MSTP, K, T32FellowshipTrainees

Individuals who havenrolled in the PhD in Clinical Translational Science as part of the dual clinical
research program (e.g., MSTFISTP) will be fully fundedlt should be noted that the dean of the

School of Medicine supports the current NADD program with substantial titsitional funds, well over

$2 million per yearWe anticipate that individuals who have enrolled in the program with an advanced
clinical or research degree will be supported through a variety of mechanisms: e.g. KL2 or T32 training
programs, individualareer development (K) awardsllowships and research assistantshipgher

additional revenue to support the PhD program may include training grants and fundraising.

7.2.2. SelfSupport

Individuals who have not received financial support outlined albay who are willing to seupport
program expensemd meet admission qualificationdl be admitted into the prograrBuring their
programs of study, the steering committee and core faculty will assisiugpgbrting students identify
possible soures of support as they become available: e.g., research assistantships from new grant
awards, new training grants and fellowships.

8. Letters of Support

The following individuals have provided letters of support for the proposed program: the Deans of the
Schools of Medicine, Nursing, Dental Medicine, and Engineeting;e Sc ho o | of Medi ci
for ResearchChair of the Epidemiology & Biostatisti@epartmentChair ofthe Pathology

Department and Director of the MSTETSTP Program, Director of the PhD program in Molecular
Medicine;Co-Directors of the Cleveland CTSC Training, Education, and Career Developmena@Gare
Multidisciplinary Clinical Research Training Program (XL(Appendix 7)
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Appendix 1
Current Doctoral Programs: Clinical and Translational Sciences

Institution Name of PhD
1 | Albert Einstein College of Medicine of Yeshiv| Clinical Investigation
University
2 | CedarsSinai Medical Center Biomedical Sciencand Translational
Medicine
3 | Johns Hopkins University Clinical Investigation
4 | Mayo Clinic College of Medicine Clinical & Translational Science
5 | Medical College of Wisconsin Basic and Translational Science
6 | Mount Sinai School of Medicirfe Clinical Research
7 | Rockefeller University Life Sciences
8 | The Ohio State University Integrated Biomedical Science with
specialization in Translational Researc
9 | Tufts University Clinical & Translational Science
10 | University of Arkansas for Medical Sciences | Interdisciplinary Biomedical Sciences
11 | University of California, San Francisto Epidemiology & Translational Science
12 | University of Colorado, Denvér Clinical Science
13| University of lowa Translational Biomedicine
14 | University of Kentucky Clinical & Translational Science
15 | University of Massachusetts Medical School | Clinical and Population Health Resear(
16 | University of Pittsburgh Clinical & Translational Science
17 | University of Rochester School of Medicine a| Translational Biomedical Science
Dentistry
18 | University of Texas Health Science Center, S Translational Science
Antonio
19 | University of Texas Medical Branch Clinical Science
20 | University of WisconsirfMadison Clinical Investigation
21| Virginia CommonwealtiUniversity Clinical &Translational Sciences
22 | Yale University Investigative Medicine
*A Atop 250 school of medicine

SourceJanuary 2012, University of Pittsburgh CTSI Survey: Doctoral Programs for Training Future

Leaders in Clinical and Translatiortatiencs
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Appendix 2
NIH Definitions of Clinical and Translational Research

Clinical Research.

1. Patientoriented research. Research conducted with human subjects (or on material of human origin
such as tissues, specimens and cognitive phenomena)ifdr an investigator (or colleague)
directly interacts with human subjects. Excluded from this definition are in vitro studies that utilize
human tissues that cannot be linked to a living individual. Patieented research includes: (a)
mechanisms of hraan disease, (b) therapeutic interventions, (c) clinical trials, or (d) development of
new technologies.

2. Epidemiologic and behavioral studies.

3. Outcomes research and health services reséarch.

Translational Research

Translational research includes tar@as of translatioh.Onearea of translatiois the process of
applying discoveries generated during research in the laboratory, and in preclinical studies, to the
development of trials and studies in humans. The second area of translation concarcts agsed at
enhancing the adoption of best practices in the community-effestiveness of prevention and
treatment strategies is also an important part of translational science.

Sources:
http://grants.nih.gov/grants/peer/tree_glossary jidfst acessed May 3, 2012]
“http://grants.nih.gov/grants/guide/fites/RFA-RM-07-007.htmli[Last accessed May 3, 2012]
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Appendix 3: Curriculum, Course Descriptions

The proposed curriculum consists of a minimund4éftcredit hours36 credit hours of courses (@hich at least 24 hours are graded) and 18
credit hours of dissertation research.

REQUIRED COURSES

Course # Course title Units Grading
New Course Translational and Patie@riented Research Theory 3 Graded
New Course Meta-analysis and Evidence Synthesis 2 Graded
CRSP 401* Introduction to Clinical Research 3) Graded
NURS 630 Advanced Statistics: Linear Models 3 Graded
CRSP 407 Logistic Regression and Survival Analysis 3 Graded
CRSP 603 Research Ethics ariRegulation 2 Graded
TOTAL GRADED 16 (13)
New Course Seminar in Multidisciplinary Clinical and Translational Research 0 P/F
CRSP 501 Team Science 1 P/F
CRSP 412 Communication in Clinical Researth Grant Writing 1 P/F
CRSP 413 Communication in Clinical Researthi Oral Presentations, Posters, and the M 1 P/F
Media
TOTAL P/F 3

CORE ELECTIVES
Studentsnusttake a minimum of 2 credit hours of courses from the list below, depending on their specific needs and mentor approval.

CRSP 402 Study Design and Epidemiologic Methods 3 Graded

CRSP 502 Leadership Skills for Clinical Research Teams 2 Graded

New Course Clinical Informatics 3 Graded

EPBI 450 Clinical Trials and Intervention Studies 3 Graded

EPBI 467 Comparative and Coéffectiveness Research 2-3 Graded
ELECTIVES

Students will take electives and CRSP 601 Research Practicum to satisfy the graded and pass/fail course requiremavasemtbto a

candidacy. These courses are selected bas e-bearingcosrde mayqlifyt The

cour ses

needs

c o u | d orindudebther eote electvp mursed notdaken as part of the requirement above. The following list is for
illustrative purposes:

IBIS or other Field specific, e.g. Immunology, Physiology, Pathology Upto 18 | Graded
NURS 518 Qualitative Nursing Research 3 Graded
SASS 614 Models of Qualitative Research 3 Graded
CRSP 504 Managing Research Record8 System's Approach 2-3 P/F
CRSP 510 Health Disparities 3 P/F
CRSP 500 Design and Analysis of Observatiorgtudies 3 Graded
CRSP 505 Investigating Social Determinants of Health 2-3 P/F
EPBI 400 Statistics as Integral to the Scientific Method 3 P/F
EPBI 411 Introduction to Health Behavior 3 Graded
CRSP 410 Independent Studfe.qg., laboratory, clinic, community based) Variable P/F
RESEARCH COMPONENT
CRSP 601 Research Practicum Variable P/F
CRSP 701 Dissertation Research 18 S/U

* Per School of Graduate Studies Guidelines, programs of studipébclinicalresearch degree students (e.g., MEIIFSTP, DMDPhHD)
students ent er i ngaykeimodifiedaoreflecicmditdorcerturrenaand/oe predisus chergewoeke
*Waived for MD/PhD students ithe CTSTP program oiby petition with sufficient background from previous coursework.

and for

27

a



Required Courses

Domain: Multidisciplinary and Translational Perspectives

Course Title: Translational and PatientOriented Research Theory NEW

Offered: Fall semester

Duration: One semester

Credits: 3 graded credits

Instructor(s): Li Li, Kurt Stange, James Werner, otl@ore Faculty

Description: Clinical (patientoriented) and translational science has emerged as a new scientific discipline aimed to
accelerate scientific discovery into effective practice. This course provides an overview of the theoretical framework,
rationale, process, methodgies, and ethics of clinical and translational research. An integral feature of this course is the
participation of gransdisciplinaryteaching team, whose expertise and perspective will contribute to providingaedl
insights into the complexitied translational and patiemriented research.

Course Title: Seminar in Multidisciplinary Clinical and Translational Research NEW

Offered: Every semester

Duration: Thr oughout a studentdés program of study

Credits: O credits

Instructor(s): Li Li, James Sgsbury, otherCore Faculty

Description: This seminar occurs every semester (once per month) and will consist of a presentation with discussion of a
research study or topic involving clinical and translational science. The seminar will introduce smtien{srocesses and
challenges of multidisciplinary clinical/translational science, through which discoveries in the laboratory or in eaally clini
studies are transformed into interventions, treatments, and ultimately, best practices and policieaarandtinternational
levels. The course will use a cdsased approach. Examination of active projects at Case Western Reserve University,
Cleveland Clinic Foundation, the MetroHeallfledical Center, University Hospitals Case Medical Cenaeid thd_ouis
StokesVeterans Administration Medical Centeill enable students to investigate clinitanslational science in action.

Domain: Research Methods

Course Title: Meta-Analysis and Evidence SynthesislEW

Offered: Spring semester

Duration: One semester

Credits: 2 graded credits

Instructor(s): Core Faculty

Description: Becoming a successful investigator in clinical translational science requires the ability to synthesize scientific
information in oneds field of maticnethods $otthe syithesieal evidencetot he gr
answer clinical and translational research questions highlights the need fordagaltitofessionals to understand and

critigue these techniques. This course provides foundational tramihg purposes @hmethods ofmetaanalysis and other
techniques currently wutilized to synthesize scientldfic e
lead to manuscripts that are publishable.

CRSP 401

Course Title: Introduction to Clinical Research

Offered: Every Summer

Duration: 3 weeks, 5 days per week

Credits: 3 graded credits

Instructor(s): D. Einstadter

Description: This course is designed to familiarize physiesaientists and other health professionals with the language and
concepts of clinical investigation and statistical computing, as well as provide opportumipestiemsolving and practical
application of the information derived from the lectures. The material is organized along the interradltiogiesearch
process, beginng with mechanismf choosing a research question and moving into the information needed to design the
protocol, implement it, analyze the findings, and draw and disseminate the conclusion(s).
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CRSP 402

Course Title: Study Design and Epilemiologic Methods

Offered: Every Fall

Duration: Onesemester

Credits: 3 graded credits

Instructor(s): D. Einstadter

Description: This course covers the methods used in the conduct of epidemiologic and health services research. The course
begins with hav to quantify disease frequency and compare it across populations, often as a way to generate hypothesis about
what factors may cause a given condition. The course will intrathetieodologicalssues that need to be considered in the

design and conducf epidemiologic studies, including classification of disease and exposure status, types and consequences
of misclassification, effect modification and related concepts. Additional sessions will focus on the control of confounding
and on the three main tgp of study designs: randomized trials, cohort studies caseontrol studies. Topics include:

Measures of disease frequency, measures of effect, classification and misclassificaticsgatiasal studies, casentrol

studies, cohort studies, ramdized controlled trials, confounding, bias, effect modification and select topics.

EPBI 450

Course Title: Clinical Trials and Intervention Studies

Offered: Every Spring

Duration: One semester

Credits: 3 graded credits

Instructor(s): M. Schluchter

Description: Issues in the design, organization, and operation of randomized, controlled clinical trials and intervention
studies. Emphasis on loftgrm multicenter trialsTopics include legal and ethical issues in the design; application of
concepts of antrols, masking, and randomization; steps required for quality data collection; monitoring for evidence of
adverse or beneficial treatment effects; elements of organizational structure; sample size calculations and data analysis
procedures; and common riakes.

Domain: Computing & Informatics

Course Title: Clinical Informatics NEW

Offered: Fall Semester

Duration: One Semester

Credits: 3 graded credits

Instructor: To Be Determined

Description: This course provides a comprehensive overview of the cutiaosof information systems in

health.Coursework emphasizes the modeling of concepts and of processes to build information systems that process clinical
and other healthelated data in useful wayBhe creation and adaptation of specific algorithmssgisain the automation of
complex application tasks will also be covered. Specific session topics will include information architectures, public health
and clinical applications, information retrieval, security and other key standards. The course exdmpées from real

world practice and experience.

Domain: Statistics

NURS 630

Course Title: Linear Models

Offered: Every Fall

Duration: One semester

Credits: 3 graded credits

Instructor: C. Burant

Description: This course is focused on advangedcedures for data analysis and statistical inference in health research. The
course is devoted to discussion of linear models, including simple and multiple regression, logistic regression, and
application to study design. The role of assumptions aratythie guiding the analysis plan is emphasized through lecture,
readings, and critical evaluation of published research in the student's area of interest.
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CRSP 407

Course Title: Statistical Methods: Logistic Regression & Survival Analysis

Offered: EverySpring

Duration: One semester

Credits: 3 graded credits

Instructor: D. Babineau

Description: This course introduces two commonly used statistical modeling techniques found in the medical,
epidemiologic, and public health research fields; logigtgression and survival analysis. The course emphasizes
summarizing and analyzing binary and tiweevent outcomes. The focus is on establishing a foundation for when and how
to use these modeling techniques as well as an understanding of interprefiisgna® analyses. Two course projects will
involve problem specification, data collection, analysis, and presentation. Students will use statistical software gxtensivel
and will be exposed to output from SAS. Planned topics include contingency tabistc regression models and diagnostic
measure, analyzing ordinal outcomes, estimating of the survival curve, Cox proportional hazard regression models and
diagnostic measures, and sample size estimation.

Domain: Professional Development & Conduct

CRSP 501

Course Title: Team Sciencd Working in Interdisciplinary Research Teams

Offered: Every Fall

Duration: 3 days

Credits: 1 credit, pass/fail

Instructor : S. Moore

Description: This course will assist learners to understand why and how differgfiespional disciplines, each representing

a body of scientific knowledge, must work together to develop and disseminate knowledge. Learners will develop a set of
skills specific to being an effective member and leader of an interdisciplinary researcintading working with different

value and knowledge sets across disciplines, running effective meetings, managing conflict, giving and receiving feedback,
and group decisiemaking techniques. Using the small group seminar approach and case staiesdl practice

individual and group communication, reflective and-sa$essment techniques, and engage in experiential learning activities
regarding effective teamwork in interdisciplinary research teams. Techniques to increase group crehfratyeanew

insights will be discussed.

CRSP 502

Course Title: Leadership Skills for Clinical Research Teams

Offered: Every Spring

Duration: One semester

Credits: 2 graded credits

Instructor: T. Lingham

Description: Successful multidisciplinary researiththe 2" century requires that investigators learn skills and attitudes to
lead and work effectively in teams. This semekiag course uses methods of Intentional Change Theory to engage
students in a series of s@lfsessment activities to gain gisis into their behavior and its effect on others, and to learn a set
of skills to be an effective member and leader of an interdisciplinary research team. Such skills include working with
different values and knowledge sets across disciplines, runrfg@ieé meetings, conflict management, giving and
receiving feedback, and group decision making techniques. This small group series of sessions inclhdssdbiessning
and sequentially introduces three sets of sessions: at thiesionof the firsset,studentsdevelop a Personal Vision essay;
the second set, a Personal Balance Sheet, and in the third set, a Personal Learning Plan, including components leading to

effective leadership skills and skill building in teamwork. As an example, thedofus a case study i n dev
p r o j-type dgraint proposal highlights the effect of disciplinapgcific language on multidisciplinary research team
functioning, and the need to create a ficommon | anguagebo

CRSP 412 and 413

CourseTitle: Communication in Clinical Research, Parts | & Il
Offered: 412 Every Spring413 EveryFall

Duration: Two semesters

Credits: 2 credits, pass/fail

Instructor: J. Spilsbury
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Description: Sound research only has strong impact when communicated effet¢tiwgrious types of readers, listeners,
and viewers. This requires knowing what receivers need and expect. CRSP 412 focuses ogramtpngposals in the NIH
style. CRSP 413 deals with preparing and delivering aral,posterpresentations, includg modern statistical graphics and
tables.The couse also covers how clinicalnslationak ¢ i e rbést irgetadt with the mass media.

CRSP 603

Course Title: Research Ethics and Regulation: Emerging Issues and Ongoing Challenges

Offered: Every Fall

Duration: Onesemester

Credits: 2 graded credits

Instructor: J. Berg

Description: This course is designed to introduce students to the ethical, policy, and legal issues raised by research involving
human subjects. It is intended for law students,-gosral trainees in healttelated disciplines and other students in

relevant fields. Topics include (among others): regulation and monitoring of research; researcharttirdhtions;

research with special populations; stem cell and genetic reseaearale to combat bioterrorism; scientific misconduct;
conflicts of interest; commercialization and intellectual property; and the use of deception and placebos. Course will meet
once per week for 2 hours throughout the semester. Grades will be givdrobhadass participation and a series of group
projects and individual short writing assignments.

Possible Elective Courses

Domain: Multidisciplinary and Translational Perspectives

CRSP 503

Course Title: Innovation and Entrepreneurship

Offered: Every Sunmer

Duration: 2 days/6.5 hrs per day

Credits: 1 graded credit

Instructor: S. Shane

Description: The purpose of this course is to acquaint and ultimately engage clinical researchers with the business of
innovation and entrepreneurship. Goals include:tqprovide researchers with many of the skills that they would need to
translate academic research into commercial uses; (2) to sensitize clinical researchers to the goals of the businegs communit
and facilitate their ability to work with the private s@con technology development; and (3) to make clinical researchers

aware of the processes of academic technology development and transfer. Sessions consist of a lecture and case discussion
facilitated by one of the edirectors. Many sessions include migers of the business community as lecturers. As an

example, students discuss successful commercial ventures with individuals in the regional biotechnology industry; they also
will have opportunities to discuss goals and strategies with local ventutalisépi Student products include a team

generated business plan in which they apply their new knowledge about commercialization of scientific discoveries.

EPBI 510

Course Title: Health Disparities

Offered: Every Fall

Duration: Onesemestelong

Credits: 3 graded credits

Instructor: M. Petrick

Description: This course aims to provide theoretical and application tools for students from many disciplinary backgrounds
to conduct research and develop interventions to reduce health disparities. Beendbie situated contextually within the
historical record of the United States, reviewing social, political, economic, cultural, legal, and ethical theorie®related
disparities in general, with a central focus on health disparities. Several foaksaegarding health disparities will be used

for investigating and discussing the empirical evidence on disparities, research and outcome measurement issues, policy and
policy formation concerns, and intervention practices. While racial/ethnic dispanthealth and health outcomes will be

an important focus of this course, disparities among other subgroups (e.g., the poor, women, uninsured, disabled, and non
English speaking populations) will also be included and discussed. Students will be etqdetezlop a research proposal
(observational, clinical, and/or intervention) rooted in their disciplinary background that will incorporate materiatefrom t
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various perspectives presented throughout the course, with the objective of developing ardngiafmore comprehensive
approach to current practices within their fields.

EPBI 411

Course Title: Introduction to Behavioral Health

Offered: Every Spring

Duration: One semester

Credits: 3 graded credits

Instructor: E. Trapl

Description: Using a biopsychosocial perspectitles course provides an overview of the measurement and modeling of
behavioral, social, psychological, and environmental factors related to disease prevention, disease management, and health
promotion.

Domain: ResearchMethods

CRSP 500

Course Title: Design and Analysis of Observational Studies

Offered: Every Spring

Duration: One semester

Credits: 3 graded credits

Instructor: T. Love

Description: An observational study is an empirical investigation of treatmpntigies or exposures and the effects that
they cause, but it differs from an experiment because the investigator cannot control treatment assignment. We introduce
design, data collection and analysis methods appropriate for clinical investigators ngrepatents to design and interpret
their own studies, and those of others in their field. Technical formalities will be minimized, and the poesewilitfocus
on the practicadpplication of methodologies and strategies. A course project involvestimetion of an observational
study, and substantial use of statistical software. Topics include randomized experiments and how they differ from
observational studies, planning and design for observational studies, adjustments for overt bias, saraifsigy methods
for detecting hidden bias, and propensity methods for selection bias adjustment, including multivariate matching,
stratification, weightingand regression adjustments, along with some comparison of these methods with instrumental
varialles approaches.

CRSP 505

Course Title: Investigating Social Determinants of Health

Offered: Every Summer

Duration: 3 days

Credits: 2-3 credits, pass/fail

Instructor: J. Spilsbury

Description: The biopsychosocial model highlights the iatelated roleshat biological, psychological, and social factors
play in health and illnessThis course is geared towards clinicians and other health professionals who would like to
incorporate aspects of the "social context" in their researbl.course will examimthe conceptualization, measurement,
and effects of several key sodialtural determinants of health and illne€ample studies that incorporate social
determinants of health will be reviewed@he course will also consider strategies and techniquesntuct clinical research
involving social factors in socially and ethnically diverse settir§fsidents will be encouraged to develop a prototypical
study design to incorporate social determinants in their research.

EPBI 434

Course Title: Community-Engaged Research: Principles, Methods, and Applications

Offered: Spring

Duration: One semester

Credits: 3 graded credits

Instructor: E. Borawski

Description: Communityengaged research is a partnership approach to research that equitably involves community
members, organization representatives, and academic researchers in all aspects of the researdmjzrcoesse is
designed to provide an overview ofremunity-based participatory research (CBPR) and will familiarize students with the
core principles, concepts and methods as it applies to treddted outcomesUsing a class format that includes lectures,
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discussion, case studies, small group exerciasasfieldwork projects, we will examine and discuss key methodological
considerations in each phase of the research process from partnering with communities to planning for research, data
gathering, and dissemination of resulExamples of applicatioria both public health and clinical settings will be
highlighted.

EPBI 467

Course Title: Comparative and Cost Effectiveness in Health Care

Offered: Every Summer

Duration: 5 days

Credits: 1-3 graded credits

Instructor: M. Singer

Description: Comparativeeffectiveness research is a cornerstone of healthcare refohwids the promise of improved
health outcomes and cost containmeFhis course is presented in a convenieday intensive format in Jund& here are
reading assignments due prior to fist sessiorModule A, Days 12: Overview of comparative effectiveness research
(CER) from a wide array of perspectives: individual provider, institution, insurer, patient, government, and kegiaty.
ethical and social issues, as well as implicatfongopulation and public health, including health disparities will also be a
componentModule B, Day 3: Introduction to the various methods, and their strengths, weaknesses and limifatiots.
read and understand CER papé&tedule C, Days %b: CostEffectiveness AnalysisThis will cover costing, cost analysis,
clinical decision analysis, clinical decision analysis, quality of life andefésttiveness modeThe full 3-credit course is
for taking all 3 modulesModules A or C can be takefoae for 1 credit.Modules A and B or Modules B and C can be
taken together for a total @fcredits. Module B cannot be taken alon.taking for 2 or 3 credits, some combination of
term paper, project and/or exam will be due 30 days later.

EPBI 474

Course Title: Principles of PracticeBased Network Research

Offered: Fall

Duration: One Semester

Credits: 3 graded credits

Instructor: K. Stange and J. Werner

Description: Practicebased research networks (PBRNs) are organizations of comnlasiég hesthcare practices that

engage in clinical research and practice improvement. In the U.S., there are more than 100 of these dynamic, collaborative
organizations that enable the translation of research into practice and practice into research. Theyeaitp é&negage in
developing and refining methods to improve healthcare quality. This course is designed to provide students with a foundation
in PBRN methods and principles, including: introduction to PBRNs, methods for collaborating with communitygractice
PBRN-building strategies, PBRN data collections methods, statistical issues in network research, colrasadity

participatory research, human subjects' protection issues in PBRNs, quality improvement research in PBRNSs, funding for
PBRN research, and iting PBRN research findings for publication. Each 2.5 hour class session will feature a lecture
followed by a discussion of readings from the literature. Students will develop a PBRN research or quality improvement
proposal during the semester.

NURS 518

Course Title: Qualitative Nursing Research

Offered: Every Spring

Duration: One semester

Credits: 3 graded credits

Instructor: C. Manacci

Description: This course is a study of qualitative research approaches directed toward the development of nursing
knowledge. This course will include methods and issues in data collection, analysis, and critique of research findlings. It wi
focus on the philosophical and epistemological foundations of qualitative research, present an overview of various
methodologichapproaches, examine in depth the criteria for rigor, and analyze ethical issues in qualitative methodologies.

SASS 614

Course Title: Models of Qualitative Research
Offered: Every Spring

Duration: One semester

Credits: 3 graded credits
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Instructor: A. Santiago

Description: This course introduces students to the principles, approaches, methods, and analytical techniques utilized when
conducting qualitative research in the social scieneége models of qualitative research design and methodology are

studied, including narrative analysis, case study, ethnography, and grounded theory and phenomenology. This course is
designed to provide students with the tools to critically evaluate as well as to enhance the academic rigor or "quality” of
gualitative data

Domain: Computing and Informatics

CRSP 406

Course Title: Introduction to R Programming

Offered: Every Summer

Duration: One month

Credits: 2 credits, pass/fail

Instructor: S. Lewis

Description: This course will provide students with an introduction to R. Major topics will include session management,
reading and writing data, R data objects, combining and restructuring data frames, data aggregation, statistical fithctions, a
R traditional graphds. Students will learn R programming conventions, how to troubleshoot R code, as well as how to
interpret R output. Small research datasets will be used in class examples, computer laboratory sessions, and homework
assignments. Each session will inauallecture immediately followed by a computer lab to reinforce the concepts
introduced. Students will work in small groups or individually.

CRSP 504

Course Title: Managing Research Records A System's Approach

Offered: Every Spring

Duration: One seraster

Credits: 2-3 credits, pass/fail

Instructor: C. AppersorHansen

Description: This course will provide an approach to managing data for research stMidigs.topics will include a
discussion of a research study system including database desidevef@bment, datmanagement, and clinical data
management; how to evaluate the data needs of a study including the impact of required regulations; summary of key
regulations; the role of the data manager including protocol review, development of a dagammeamt plan, CRF design,
datacleaning, locking studies and ensuring best practiBesh session will include a lecture, class discussion, and student
presentation.

Domain: Statistics

EPBI 400

Course Title: Statistics as Integral to the Scientific Method

Offered: Every semester

Duration: One semester

Credits: 3 credits pass/fail

Instructor: R. O&Br i en

Description: Modern statistical thinking and methods and how they are integral seithgific method.Designing studies
(statistical planning), analyzing data, interpreting results, and presenting statistical material effectively and toftafully,
via graphics far more informative and truthful than those still commonly appearsageittific publicationsMathematically,
only ordinary algebra is needed to understand the key statistical concepts and Exigeisive use of R (via RStudio), an
opensource (free) system that runs under Windows, Mac OS, and Linux, and is now agstanvitanment used widely
throughout the scientific worldAll R programs used in the lectures are provided to students, so they can modify them to
conduct their own analysesiowever, this course does not focus on the technical details underlyingthropatations.
Almost all student work is based on using R to apply the methods to real/realistic problems in their own research areas and
then develop and give oral presentatiolbis includes learning that sticks.
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Domain: Professional Development 8&Conduct

IBMS 500

Course Title: Being a Professional Scientist

Offered: Every Spring

Duration: Onesemester

Credits: 1 credit, pass/fail

Instructor: N. Deming

Description: The goal of this course is to provide graduate students with an opportunitykahtough their professional

et hical commi t ments before they are tested on the basis
issues. Students will be broughttgpdate on the current state of professional policy and federal riegiglan this area and,
through case studies, will discuss preaait&trategies for preventing and resolving ethical problems in their own work. The
course is designed to meet the requirements for instruction about responsible conduct in researchgod BETHP

students supported through NIH/ADAMHA institutidrieaining grant programs at CWRU
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Appendix 4: SampleProgram of Study
for Matriculant with Advanced Clinical Degree but No Previous Research Experience

Curriculum Components

# of credits

Exemptions allowed for previous coursework

0

Required coursework*

19 (16 are graded)

Core Electives

2 (6 are graded)

Electives, independent study, giessertation research

11 (2 need to be graded)

PhD Dissertation 701 18
Total minimum # of credits 54
Semester & Course Title Credits Graded or
Year P/F
Year 1 ummer | CRSP 401 Introduction to Clinical Research 3 | Graded
RSCH 750 Predissertation research 0| P/F
Total 3
Translational &PatientOriented Research Theory
Year 1 Fall CRSP TBD | (new) 3 | Graded
CRSP 402 Study Design and Epidemiologic Methods 3 | Graded
NURS 630* | Linear Models 3 | Graded
CRSP TBD* | Seminar in Multidisciplinary C & T Resear¢hew) 0| P/F
Total 9
Year 1 Spring CRSP 07~ Logistic Regression & Survival Analysis 3 | Graded
CRSP 412 Communication in Clinical Researé&fart | 1| P/F
CRSP TBD * | Meta-Analysis and Evidence Synthesis (new) 2 | Graded
CRSP 601 Research Practicuand/or electives) 3 | P/F or graded
CRSP TBD* | Seminar in Multidisciplinary C & T Resear¢hew) 0| P/F
Total 9
Year 2 Summer RSCH 750 Predissertation research 0| P/IF
Total 0
Year 2 Fall CRSP 603 Research Ethics & Regulation 2 | Graded
CRSP 501 Team Science 1| PIF
CRSP TBD | Clinical Informatics(new) 3 | Graded
CRSP 601 Research Practicuand/or electives) 2| PIF
CRSP 413 Communication in Clinical Researéfart |l 1| P/F
CRSP TBD* | Seminar in Multidisciplinary C & T Resear¢hew) 0| P/F
Total 9
Year 2 Spring CRSP 601 Research Practicuand/or electives) 6 | P/For graded
CRSP TBD | Seminar in Multidisciplinary C & T Resear¢hew) 0| P/F
Total 6
Examination & Advancement to Candidacy
Total coursework 36 24 graded
Year 3 Fall CRSP 701 PhD Dissertation 4] S/U
CRSP TBD | Seminar in Multidisciplinary C & T Resear¢hew) 0| P/IF
Year 3 Spring CRSP 701 PhD Dissertation 5| S/U
CRSP TBD | Seminar in Multidisciplinary C & T Resear¢hew) 0| P/IF
Year 4 Fall CRSP 701 PhD Dissertation 4 | S/U
CRSP TBD | Seminar in Multidisciplinary C & T Resear¢hew) 0| P/F
Year 4 Spring CRSP 701 PhD DissertationDefense) 5| S/U
CRSP TBD | Seminar in Multidisciplinary C & T Resear¢hew) 0| P/F

Total Dissertation

18

* Required courses.
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Appendix 5: SampleProgram of Study for

Matriculant with a Red,BYGimcal Résaasch)er 6 s Degr ¢
Curriculum Components # of credits
Exemptions allowed for prior coursework Upto 18
Requiredcoursework 5 (5 are graded)
Electives, independent study, giissertation research 13 (7 must be graded)
PhD Dissertation 701 18
Total minimum# of credits 54

Semester & Course Title Credits Graded or
Year P/F
Year 1 Summer | RSCH 750 Predissertation research 0| PIF
Total 0
Translational and Patie@riented Research Theor
Year 1 Fall CRSP TBD * | (new) 3 | Graded
CRSP 60 Research Practicuand/or electives) 6 | Graded
CRSP TBD* | Seminar in Multidisciplinary C & T Resear¢hew) 0| PIF
Total 9
Year 1 Spring CRSP TBD * | MetaAnalysis and Evidence Synthesis (new) 2 | Graded
CRSP 601 Research Practicuand/or electives) 7 | P/F or graded]
CRSP TBD* | Seminar in Multidisciplinary C & T Resear¢hew) 0| PIF
Total 9
Total coursework 18 12 graded
Year 2 Fall CRSP 701 PhD Dissertation 4| S/U
CRSP TBD | Seminar in Multidisciplinary C & T Resear¢hew) 0| P/IF
Examination & Advancement to Candidacy
Year 2 Spring CRSP 701 PhD Dissertation 5| S/U
CRSP TBD | Seminar in Multidisciplinary C & TResearclinew) 0| P/IF
Year 3 Fall CRSP 701 PhD Dissertation 4| S/U
CRSP TBD Seminar in Multidisciplinary C & T Resear¢hew) 0| PIF
Year 3 Spring CRSP 701 PhD Dissertation(Defense) 5
CRSP TBD Seminar in Multidisciplinary C & T Resear¢hew) 0| PIF
Total
Dissertation 18

* Required courses. Note that students entering the program with a MS in clinical research or related health field may be
exempted from required courses as appropriate and substitute them with elective couRen@ahool of Graduate
Studie®requirements, they must complete a minimum of 18 credit hours of coursework, of which 12 credit hours must be
graded.
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Appendix 6: Sample Program of Study
MSTP-CTSTP Program (Combined MD/PhD)

Curriculum Components # of credits
Research Rotations 6
Graduate credits for portions of Medical School (IBIS courses) 18 (18 are graded)
Required PhD coursewdtk 16 (13 are graded)
CoreElectives 2
Electivesor Research Practicums 601 9
PhD Dissertation 701 18
Total # of credits 69
Semester& Course Title Credits Graded
Year or P/F
Year 1 Summer| MSTP 400 Research rotatidn 0| P/F
Year 1 Fall IBIS 401 Integrated Biological Sciences | 41 G
IBIS 411 Clinical Science | 2|G
MSTP 400 Research Rotatidn 3| PIF
Total | 9
Year 1 Spring | IBIS 402 Integrated Biological Sciences I 41 G
IBIS 412 Clinical Science I 21G
MSTP 400 Research Rotatidn 3| PIF
Total | 9
Year 2 Summer| MSTP 400 Research rotatidrfone or two labs/rotations) 0| PIF
Year 2 Fall IBIS 403 Integrated Biological Sciences I 41 G
IBIS 413 Clinical Science llI 21G
CRSP TBD Translational and Patient Oriented Research Theory tnew) 3l G
CRSPTBD* Seminar in Multidisciplinary Clinical & Translational Research (ng 0| PIF
Total | 9
Year 2Spring CRSP 601 Research Practicuand/or electives) 7| PIF
CRSPTBD* Metaanalysis and Evidence Synthesis 2| G
CRSPTBD* Seminar in Multidisciplinary Clinical & Translational Research (ng 0
Finish Medical School Y2 and complete USMLE Part 1
Total | 9
Year 3 Summer| RSCH 750 0| P/F
Year 3 Fall CRSP 501 Team Science 1(P/F
NURS 630 Linear Models 3|G
CRSP 402 Study Design and Epidemiologic Methoalsother core elective 3|G
CRSP 603 Research Ethics and Regulation 2|1G
CRSP TBD* | Seminar in Multidisciplinary Clinical & Translational Research (ng 0
Total | 9
Year 3 Spring | CRSP 601 Research Practicuand/or electives) 5| P/IForG
CRSP 407 Logistic Regression and Survival Analysis 3|G
CRSP 412 Conmunication in Clinical Research, Part 1(P/F
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CRSPTBD* Seminar in Multidisciplinary Clinical & Translational Research (ne 0
Total
Complete qualifying examination and thesis proposaulygmer followingYear3
SummerYear 4 | RSCH 750 0
Year4 Falf CRSP 701 PhD Dissertation 6| S/U
CRSPTBD* Seminar in Multidisciplinary Clinical & Translational Research (ng 0
CRSP 413 Communication in Clinical Researdpart || 1(PIF
Total
Year 4 Spring | CRSP 701 PhD Dissertation 6| S/U
CRSPTBD* Seminar in Multidisciplinary Clinical & Translational Research (ng 0
Total 6
Year 5 Fall CRSP 701 PhD Dissertation 4| S/U
CRSPTBD* Seminar in Multidisciplinary Clinical & Translational Research (ng 0
Total
Year 5 Spring | CRSP 701 PhD Dissertation (Defense) 2| S/U
CRSPTBD* Seminar in Multidisciplinary Clinical & Translational Research (ng 0

Total

Total Credits for PhD Program

Additional PhD phase semesters if necesssaliedule as for Yed&r

All PhD requirements must be completed before starting Med Year

Year6

3 year Medical School Curriculum

Year 7

4" year Medical School Curriculum

* Required Courses for PhDMD/PhD students will be exempt from taking CRSP 401because this cantenered in Block 1 of the
MD Curriculum.

A minimum of 3 research rotations is required.
Research Rotations and Theory course and seminar could be swapped with a research rotation if advantageous to the student.

3Spring electives could include (bukanot limited to): CRSP 505 Design and Analysis of Observational Studies (3); CRSP 504 Managing

Research RecordsA Sy st e mo0 s -3)AQRSP 0% lovbstigatihg Social Determinants of HeakB){EPBI 411 Introduction to
Behavioral Health (3).
“Graduate school regulations allow for students to take coursework following their advancement to candidacy. The spetijctaken

woul d

depend

an individual studentds program.
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Appendix 7
Letters of Support

The following individuas have provided letters of support for the proposed program: the Deans of the
Schools of Medicine, Nursing, Dentdledicine, and Engineering; Vice Dean of ResearChairs of

the Epidemiology & Biostatistics and Bioethics Departments, Chair of PathDieggrtment and

Director of the MSTRCTSTP Program, Director of the PhD program in Molecular Medicine; Director
of the Cleveland CTSC Training, Education, and Career Development Core; d@iceCiors of the
Multidisciplinary Clinical Research Training Pnagn (KL2).

1.

2

Pamela Davis, MD, PhDDean of theCWRU School of Medicine, Vice President for Medical
Affairs

Mary E. Kerr, PhD, RN, FAANDean of theCWRU Frances Payne Bolton School of Nursing
Jerold Goldberg, DD®ean of theCWRU School of Dental Medicie

JeffreyDuerk PhD, Dean of th€WRU School of Engineering

Mark R. Chance, MD, PhD, Vice Dean of Resea@WRU School of Medicine

Cliff Harding, MD, PhD, Kahn Professor and Chairtloeé Department dPathology, Director of
the CWRU Medical Sentist Training Program (MSTPRirector of the Clinical and
Translational Scientist Training Program (CTSTP)

Paul E. DiCorletti, PhD, SherwiRage Chair, Lerner Research Ingg, Cleveland Clinic, Chair
of the Department of Molecular Medicine

Robert D.Elston PhD, Chairof theDepartment of Epidemiology & Biostatistics

Richard A.Rudick MD, Co-Principal Investigator, Clinical Translational Science Award; Co
Director,Cleveland CTSC Training, Education, and Career Development Core and
Multidisciplinary ClinicalResearch Training Program (KL2)

10. Shirley M. Moore, PhD, RN, FAANEdward J. and Louise Mellen Professor of Nursing and

Associate Dean of ResearchGa®WR U Brance Payne Bolton School of Nursing
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Pamela B. Davis, M.D., Ph.D.
Dean
Vice President for Academic Affairs

May 23, 2013

Dffice of the Dean
Li Li, M.D_Ph_D. Visitors and Deliveries
Azsociate Professor of Family Medicine, Epidemiclogy & Biostatistics Biomedical Research Bldg, - Rm. 113
Associate Director for Prevention Research, Case Comprehensive Cancer Center 10900 Euclid &venue
Case Westemn Reserve University Cleveland, Ohio 44&106-4915
11000 Cedar.ﬂ_wenue, Suite 402 Phone 216-368-2025
Clevelancl, Ohio 44106-7T136 Fax 216-368-2820

J Spilsbury, Ph.O. M.P H. http:/ /casemed.case.adu

Assistant Professor & Director

Academic Development Core, Center for Clinical Investigation
Case School of Medicine

2103 Comell Rd., Room 6127

Cleveland, OH 44106-7291

Dear Drs. Li and Spilsbury:

| write this letter to express my strong support for the propozed Ph.D. program in Clinical Translational Science
Clinical Translational Science has recently emerged as a distinct discipline to accelerate the translation of scientific
discovery into effective clinical practice and policy. Although this discipline clearly relates to other scientific fields,
Clinical Translational Science has its own theoretical framework and methodologies, and the proposed program
will complement existing PhD programs available at CWRU. By providing this program, our institution will join the:
efforts of over 20 other universities nationwide to train a new generation of clinical investigators to make
significant clinical discoveries and move these discoveries into practice and policy.

| understand that this program will require administrative support of about 0.7FTE at equilibrium which will be
provided by the CRSP administrator, as well as salary support for you as program director and associate director.
Moreover, for the courzesz to be taught by faculty outside the School of Medicine, some salary support beyond
that collected from tuition may be neceszary. We will be able to provide all of this support for the program. |
believe your document details expectations for stipend and tuition support for the students from various sources
depending on the origin of the students. MNevertheless, | would like to highlight here the fact that SOM cumently
provides over $3,000,000 per year to support unfunded scholarship, stipend, student support, and administrative
support for the Medical Scientist Training Program (MSTP). A porfion of this financial commitment will, in effect, be
used to support those dual degree students who choose Clinical Translational Science as their PhD option in the
MSTP.

In summary, the Ph_D. program in Clinical Translational Science is an invaluable addition to the educational
programs offered by our university. | enthusiastically suppert this proposal and am eager to see it implemented.

Sincerely,

Pamela B. Davis, M.D_, Ph.D.

SCHOOL OF MEDICINE

(CASEWESTERN RESERVE
UNIYVERSITY




FRAMCES PAYME BOLTOM
SCHOOL OF MURSIMG

(CASEVWESTERN RESERVE

UNIVERSITY

Mary E. Kerr, PhD, RN, FAAN

Dean

May L. Wykle Professar

Office of the Dean

Li L, MD, PhD 10900 Euclid Avenue
James Spilsbury, FhD Cleveland, Ohlo &41068-4304

Visitors and Deliveries
2120 Cornell Rd

May 14, 2013 Phone 216.368.2545
Fax 216.368.5050
Mary.Kerr@case.acdu

RE: Proposal for PhD In Clinical Translational Sciences
http:/ (fpb.case.edu

Dear Drs. Li and Spilsbury;

It is my plaasure to endorse the proposed PhD program in Clinical Translational Science. The
field of clinical translational science is an important focus of research to improve the health of
society. | expect that many health professionals will seek this degree as preparation for their
research careers. Research preparation with a focus in clinical translational science will assist
clinician scientists to function in and lead the multidisciplinary, translational research teams of
the future to address complex health problems.

The proposed PhD program in Clinical Translational Science will provide an important education
dimension for the CWRU Clinical and Translational Sciences Collaborative, which has as one of
its aims to design and support the research infrastructure needs for the advancement of
translational research. The competencies of the clinical translational researcher have been
clearly defined over the past six years and now form the basis for the CWRU KL2 postdoctoral
training program in clinical translational research. The propase PhD program is an important
component in the training pipeline for clinical translational researchers.

The Frances Payne Bolton School of Nursing has been actively involved in the development of
the training programs in clinical translational science at CWRU and supports the proposed PhD
program in Clinical Translational Science as essential to continue development of this new area
of science.

Sinceraly,

& feer

Mary E. efr, PhD, RN, FAAN
Dean and May L. Wykle Endowed Professor



OFfice of the Dean
School of Dental Medicine

10500 Euclid Avenue

April &, 2013 Cleveland, Ohio 44106-4905

phone 216.368.3266
Li Li, MD, Ph» fax 216.368.8982
Associate Professor of Family Medicine, Epidemiology & Biostatistics wwiy, case.edu

Associate Director for Prevention Research, Case Comprehensive Cancer Center
Casze Western Reserve University

11000 Cedar Avenue, Suite 402

Cleveland, Ohio 44106-7136

James Spilsbury, PhD. MPH
Assistant Professor & Director

Academic Development Core, Center for Clinical Investigation
Case School of Medicine

2103 Cornell Rd., Room 6127

Cleveland, OH 44106-7291

Drear Drs. Li and Spilshury:

I'would like to convey my enthusiastic support for the proposed PhD program in Clinical
Translational Science. Clinical Translational Science is an emerging seientific field of great
importance to dental medicine, and | am pleased that CWRU proposes to join numerous other
universities across the nation in providing a new generation of investigators with the necessary
theoretical framework and methodological skills to make significant clinical discoveries and
move these discoveries into practice and policy. Dental students have already benefitted from
CWRLs existing Master's program in Clinical Research, and I am sure that this proposed
program will serve as a valuable resource for investigators in dental medicine who desire more
sophisticated training in clinical and translational methodologies. Morsover, the program’s
multidisciplinary nature and quality of mentoring will be real strengths, and [ am pleased that the
proposed program will include faculty mentors from the Scheol of Dental Medicine.

This proposed program will not only enhance the ahility of each participating school and
institution to contribute to knowledge and practice, but will also increzse opportunities for future
collaboration and synergistic investigalions among participants. [ strongly support your proposal
and am eager 1o see it implemented.

W/ffza/z? _

Jerold 5, Goldberg, DD5S
Dean

SCHOOL OF DEMTAL MEDICIME

CASE WESTERN RESERVE

UNIVERESITTY
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CASE WESTERN RESERVE

UNIVERSITY o 7
FST 18200
. . leffrey L. Duerk, Ph.D.
School o}r Eng:nee”ng Diean, Case School of Engineering
Lecnard Case Professor

April 20, 2013

LiLi MD, PhD

Associate Professor of Famuly Medicine, Epidemiology & Biostatistics
Associate Director for Prevention Research, Case Comprehensive Cancer Center
Case Western Reserve University

11000 Cedar Avenne, Suite 402
Cleveland, Ohio 44106-7136

James Spilsbury, PhD, MFH

Assistant Professor & Director

Academic Development Core, Center for Clinical Investigation
Case School of Medicine

2103 Cornell Rd., Room 6127

Cleveland, OH 44106-7291

Deear Drs. Li and Spilsbury:

[ am pleased to wiite this letter in support of the proposed PhD program in Clinical Translational Science. This is
a new field of great importance to the health of our nation. and by providing this program, Case Western Reserve
University will join the growing number of universities across the county that are training the next generation of

clinical researchers to make significant clinical discoveries and move these discovernies into practice and policy.

As you kmow, the School of Engineering already collaborates extensively with clinical researchers across the Case
commnity, as well as investigators located in the University Hospitals Case Medical Center, the Cleveland Clinic
Foundation, the MetroHealth Medical Center, and the Louis Stokes VA Medical Center. Implementation of this
program will provide additional opportunities for collaboration and even synergy between training programs
offered at the School of Medicine and the School of Engineering. Two crifical strengths of the proposed PhD
program are the ¢quality of its proposed mentors and the program’s mmitidisciplinary nature. To these ends, [ am
pleased that faculty from the Schoel of Engineering are willing to serve as core faculty and mentors for this
program’s students.

In shert, the PhD program in Clinical Translational Science 1s an invaluable addition to the educational programs
offered by owr university. I enthusiastically support this proposal and am eager to see it implemented.

Jeffrey L. Duerk
Drean and Leonard Case Professor
Biomedical Engineening and Radiology

Case School of Engineening, 10900 Euclid Avenue, Cleveland, Ohio 44108-7207
Visitors and Delivenes: 500 Nord Hal
Fhone 216368 3227  E-mail duerkiicase. sdu
hittp:/lengineering case edu

44



Mark R. Chance, Ph.D
Vice Dean for Research

SCHOOL OF MEDICIME School of Medicine
10800 Euclid Avenue
CJ\SEWEST-EINRESEM Cleveland, Dhicu:-tlm;ngE

UNIVERSITY
Visitors and Deliveries
BRE 230

Phone 216.358.0201
May 30, 2013 Fax 218.398.3812

markchancei@case.edu

LiLi MD, PhD

Associate Professor of Fanuly Medicine, Epidemiclogy & Biostatistics
Associate Director for Prevention Research Case Comprehensive Cancer Center
Case Western Reserve University

11000 Cedar Averme. Suite 402

Cleveland, Oluo 44106-7136

James Spilsbury, PhD, MPH

Assistant Professor & Director

Academic Development Core, Center for Clinical Investigation
Case School of Medicine

2103 Comell Rd., Foom 6127

Cleveland, OH 44106-7291

Dear Drs. Li and Spilsbury:

It is myy pleasure to write this letter in strong support of the proposed PhD program in Clinical Translational
Seience. The NIH and other key institutions entrusted with the nation’s health have highlighted the need to
accelerate the process through which scientific discovenies become effective climeal practice.  To meet this
challenge, Clinical Translational Science has emerged as a new scientific discipline with a vnigque theoretical
framework and methodelogy aimed to reduce the time if takes to transform discovery into practice and policy.
Althongh this discipline clearly relates to other scientific fields for which PhD programs currently exist at
CWERL, its distinct perspective will malze the PhD in Clinical Translational Science an invaluable addition to
the university’s educational portfolio. I am excited that cur vwniversity will join numercus other universities
nationwide in the endeavor to provide the next generation of clinical investigators with these new skalls.

In sumnary, I believe the PhD program in Climical Translational Science 15 a vital addition to the PhD programs
offered by CWRU. I enthusiastically support this proposal and look forward to its implementation.

Sincerely,

7/}

1,

P e
Mark Chance, Ph.D.
Vice Dean for Fesearch

Charles W. and Jona A. Mathias Professor of Cancer Fesearch
Director, Case Center for Proteomics and Bioinformatics



University Hospitals

WA CSE WESTERN RESERVE
Case Medical Center = | RS [y

iIc |

Clifford ¥. Harding, MD, PhD
Kahn Professor and Chair
Department of Pathology
2103 Comnell Road
Cleveland, OH 44106-7288
Phone: (216) 368-3611
March 22, 2013

Li Li, MD, PhD

Associate Professor of Family Medicine, Epidemiology & Biostatistics

Associate Director for Prevention Research, Case Comprehensive Cancer Center
Case Western Reserve University

11000 Cedar Avenue, Suite 402

Cleveland, Ohio 44106-7136

James Spilsbury, PhD, MPH

Assistant Professor & Director

Academic Development Core, Center for Clinical Investigation
Case School of Medicine

2103 Comell Rd_, Room 6127

Cleveland, OH 44106-7291

Dear Li and Jim,

| would like to express my strong support for the proposed PhD program in Clinical Translational
Science. Clinical Translational Science has emerged as a distinct scienfific field that is enhancing our
understanding of important scientific issues that form the foundation for therapeutic and diagnostic
approaches, and this field has great promise to accelerate translation of scientific discovery into effective
clinical practice. | note that this field has advanced considerahly over the past decade, and PhD
programs in this field have been launched at a number of universities. While the field of Clinical and
Translational Science has connections with other scientific fields, e.g. public health, epidemiology,
nursing, engineering and basic science biomedical fields, this is clearly a new field of training that is
distinct from the other fields in which we currently train PhD students. None of our existing PhD programs
encompass the goals, curriculum and mentor pool that is proposed for this program. This is a field of
growing importance, and | consider it essential to launch a PhD program in this figld in order to promote
the success of the overall academic and intellectual porifolio of training and research aclivities at our
School of Medicine, and | anticipate that it will synergize with training in our Schools of Nursing,
Engineering and Dental Medicine.

While | am not personally engaged in research that would be encompassed within this new PhD
program, | have substantial academic perspective on the development of this field of training and issues
that relate to the planning of this new PhD program. | have been closely engaged at the local and
national level in training of MD-PhD and PhD students. In the past decade, | reorganized the Pathology
FPhD program and developed it into three distinct curricular tracks, the Molecular and Cellular Basis of
Disease Training Program (which continues the prior design of the Patholegy PhD program), the
Immunology Training Program (which | launched in 2006 and has a curriculum focused on Immunclogy),
and the Cancer Biology Training Program (which | proposed and helped design in collaboration with
faculty in the Cancer Center; also launched in 2006). These experiences have provided me with an
extensive perspective on development of PhD programs. Since 2001 | have been the Director of the
CWRU Medical Scientist Training Program (MSTP) (the oldest MD-PhD program in the world) and since
2007 | have been the Director of the Clinical and Translational Scieniist Training Program {CTSTP), our
CTSA TL-1-funded pregram that supperts research training in clinical and translational fields in combined
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degree programs including MD-PhD, DNP-PhD {with the School of Nursing) and a program in planning
the School of Dental Medicine for DMD-PhD fraining. My efforts for the MSTP and CTSTP engaged me
with PhD programs in the Schools of Medicine, Nursing, Engineering and Arts and Sciences, and this
has given me extensive perspective on PhD programs at CWRU. Furthermore, | have been extensively
engaged with the American Association of Medical Colleges (AAMC) MD-PhD Section (I just completed
a 3-year term on the Steering Committee) and the AAMC GREAT (Graduate Research Education and
Training) Group, which has given me exposure at the national level on development of graduate
programs. This exposure has clarified to me the imporiance of developing a PhD program in the
burgeoning field of Clinical and Translational Science.

The effort to design the curriculum for the PhD program in Clinical and Translational Science has bheen
extensive and thoughtful. Feedback from a prior round of discussion and evaluation was used to
extensively reevaluate and redesign the curriculum plan. The plan for this PhD program was presented
twice over the last year to the MSTP Steering Committee, which provided constructive criticism that was
incorporated into the curriculum plan to address a number of issues regarding the coursework plan,
flexibility, extent of ime for research experiences early in the program, time to degree considerations,
and a number of other issues. At the last review, the MSTP Steering Committee provided additional
suggestions to fine tune the proposal and indicated its support for the launch of a PhD program in
Clinical and Translational Science, which we anticipate will become an important option for training of
MSTP and CTSTP students (as well as trainees who have already completed a clinical degree and will
subsequently due the PhD, constituting the other training sequence for the proposed PhD program).

There should be ample insfitutional support for the launch of this new PhD program. Dean Davis has
expressed her firm commitment to the launch of this program, and she has personally committed time
and resources to ensure its success. The Center for Clinical Investigation (CCI) will be the administrative
home of the PhD program, and there is already administrative support dedicated to the PhD program
from the CC|. Combined degree PhD frainees will be supported in ways similar to other MSTF and
CTSTP students, including support from mentors and their departments, training grant support (e.g. the
CTSA TL1), individual fellowships, and institutional support provided to the MSTP/CTSTP from the
School of Medicine. The trainees who do PhD tfraining after they complete a clinical degree will have an
overlapping set of support sources, as well as others, e.g. our CTSA KL2 program and support from a
number of depariments that have consistently made commitments to the support of KL2 frainees.

As discussed with Drs. Li and Spilsbury, | will be pleased to serve on the proposed PhD program’s
Advisory Board, which will meet perodically with the program’s Steering Committee to provide guidance
on the overall implementation of the program. | will of course serve as an advocate for the program as
needed.

In summary, the PhD program in Clinical Translational Science will be an invaluable addition to the
educational programs offered by our university, and | am pleased that CWRU will join over 20 other
institutions nationwide that provide a PhD program in this field. This program will launch a new
generation of investigators with the necessary theoretical framework and methodological skills to make
significant clinical discoveries and move these discoveries into practice and policy. | enthusiastically
support this proposal and am eager to see it implemented.

Sincerely,

AL & ﬁ%‘ &

Clifford ¥. Harding, MD, PhD
Kahn Professor and Chair of Pathology
Case Western Reserve University/University Hospitals Case Medical Center
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