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The Era of Interdisciplinary, The Era of Interdisciplinary, 
Translational ResearchTranslational Research

The NIH Roadmap Initiative stresses the need to The NIH Roadmap Initiative stresses the need to 
translate the wealth of reductionist data into translate the wealth of reductionist data into 
viable clinical practice through interdisciplinary viable clinical practice through interdisciplinary 
researchresearch
The FDA The FDA ““Critical PathCritical Path”” document stresses the document stresses the 
need to incorporate computational methods into need to incorporate computational methods into 
drug and device designdrug and device design
Nowhere is this need greater than in the field of Nowhere is this need greater than in the field of 
inflammationinflammation



What is Critical Care?What is Critical Care?

High mortality and morbidityHigh mortality and morbidity
Severe infections (sepsis)Severe infections (sepsis)

>750K cases a year>750K cases a year
Leading cause of ICU mortalityLeading cause of ICU mortality

Multiple organ failureMultiple organ failure
Phase III trials (>200 over 25 years), a dismal Phase III trials (>200 over 25 years), a dismal 
recordrecord

Shock (Trauma, major surgery)Shock (Trauma, major surgery)
20% will evolve to late organ failure20% will evolve to late organ failure

Transplantation Transplantation 



Health

Where is Critical Care ?Where is Critical Care ?

Disease

Death



The CIRM Mission (2005)The CIRM Mission (2005)

To bring to bear on the problem of acute and chronic To bring to bear on the problem of acute and chronic 
inflammation the inflammation the interdisciplinary input and enthusiasm of 
clinicians, bench scientists, and modelers, from both 
research institutions and companies

To To facilitate the design of regenerative medicine approaches
by understanding the underlying inflammatory processes by understanding the underlying inflammatory processes 
and the inflammatory impact of therapiesand the inflammatory impact of therapies

To harness the intrinsic regenerative power of the human To harness the intrinsic regenerative power of the human 
body by body by modeling not only specific organs but also the 
inflammatory communication network that binds them that binds them 
together  together  





Inflammation Modeling is a Team SportInflammation Modeling is a Team Sport
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Simulating inflammation at the Center for Inflammation and 
Regenerative Modeling, McGowan Institute for Regenerative 

Medicine
(www.mirm.pitt.edu/cirm)
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Modeling Inflammation at the CIRMModeling Inflammation at the CIRM

Have developed multiple models of acute inflammation Have developed multiple models of acute inflammation 
(sepsis, trauma/hemorrhage, biowarfare agents, (sepsis, trauma/hemorrhage, biowarfare agents, 
phonotraumaphonotrauma, wound healing), organ damage/dysfunction, , wound healing), organ damage/dysfunction, 
and healing/regenerationand healing/regeneration

Qualitative and quantitative predictionsQualitative and quantitative predictions
Probing mechanismsProbing mechanisms

Have simulated device usage and guided device designHave simulated device usage and guided device design

Have outlined an iterative strategy for rational drug design Have outlined an iterative strategy for rational drug design 
and administrationand administration

Have carried out simulated clinical trials in the settings of Have carried out simulated clinical trials in the settings of 
sepsis and trauma, including sepsis and trauma, including biowarfarebiowarfare applicationsapplications



Reduced models of inflammationReduced models of inflammation



A Unified Inflammatory ResponseA Unified Inflammatory Response



Probing mechanismsProbing mechanisms



In silicoIn silico design of RCTsdesign of RCTs



AntiAnti--TNF treatment for sepsis:TNF treatment for sepsis:
A simulation studyA simulation study

Clermont et al. 2004



The Service ModelThe Service Model

Research group with a specific project
•Understanding the determinants of hemorrhagic shock
•Pathogenesis of acute pancreatitis
•Assessment of disease activity in Juvenile Rhumatoid arthritis

CIRM contact to define where modeling could
augment the scientific value of the project

•Define key personnel and extent of
CIRM involvement
•Define resources and budget
•Define logistics

CIRM personnel’s involvement remains central
during execution phase

•Appropriate data/techniques used
•Reporting on execution
•Scientific disseminiation



CIRMCIRM--Related Educational InitiativesRelated Educational Initiatives
Graduate CoursesGraduate Courses

Systems Approach to Inflammation (CMP 3780)Systems Approach to Inflammation (CMP 3780)
Immunology and Human Disease (IGP 3230)Immunology and Human Disease (IGP 3230)
Vaccines and Immunity (MVMG 3440)Vaccines and Immunity (MVMG 3440)
Cell and Systems Modeling (COMPBIO 2040)Cell and Systems Modeling (COMPBIO 2040)
Modeling Approaches for Biological Processes Modeling Approaches for Biological Processes 
(BIOINF3115)(BIOINF3115)



CIRM Facilities / ResourcesCIRM Facilities / Resources

Physical SpacePhysical Space

Laboratory facilitiesLaboratory facilities
Animal laboratoryAnimal laboratory

High throughput High throughput capabiltiescapabilties ((LuminexLuminex))

Inflammatory biomarker databaseInflammatory biomarker database

FundingFunding



Current Funding for CIRM Activities:Current Funding for CIRM Activities:
~$9M~$9M

Systems Engineering of Systems Engineering of PheresisPheresis Intervention for Sepsis (PI: Intervention for Sepsis (PI: 
Kellum; NHLBI)Kellum; NHLBI)
Modeling the Acute Inflammatory Response (PI: Clermont; NIGMS)Modeling the Acute Inflammatory Response (PI: Clermont; NIGMS)
Molecular Biology of Hemorrhagic Shock (PI: Billiar). Project V:Molecular Biology of Hemorrhagic Shock (PI: Billiar). Project V:
Predictive Mathematical Model of Inflammation) (PI: Vodovotz; Predictive Mathematical Model of Inflammation) (PI: Vodovotz; 
NIGMS)NIGMS)
MetabolicMetabolic--Inflammatory Systems in Irreversible Shock (PI: Puyana; Inflammatory Systems in Irreversible Shock (PI: Puyana; 
NHLBI)NHLBI)
Artificial and Biohybrid devices, Therapeutic Applications of Artificial and Biohybrid devices, Therapeutic Applications of 
Regenerative Medicine and Technologies for Tissue Engineering Regenerative Medicine and Technologies for Tissue Engineering 
((OveralOveral PI: Russell). AgentPI: Russell). Agent--based Model of Diabetic Foot Ulcers: based Model of Diabetic Foot Ulcers: In In 
VitroVitro and and In SilicoIn Silico Studies (PI: Vodovotz; Commonwealth of Studies (PI: Vodovotz; Commonwealth of 
Pennsylvania)Pennsylvania)
The International Conference on Complexity in Acute Illness (PI:The International Conference on Complexity in Acute Illness (PI:
Clermont; NIGMS)Clermont; NIGMS)



CIRM Personnel / HiresCIRM Personnel / Hires

Sven Zenker  (CIRM Fellow)Sven Zenker  (CIRM Fellow)

Sylvia Daun (CIRM Fellow)Sylvia Daun (CIRM Fellow)

Derek Barclay (Luminex technician)Derek Barclay (Luminex technician)

Arvinder Arvinder ChaudharyChaudhary (Oracle database)(Oracle database)



CIRMCIRM--Related Scientific DisseminationRelated Scientific Dissemination

Published manuscripts: 15Published manuscripts: 15

Plenary / invited presentations at several Plenary / invited presentations at several 
international meetingsinternational meetings

Journal of Critical CareJournal of Critical Care



Oversight / GovernanceOversight / Governance

Executive committeeExecutive committee

Internal (institutional) Advisory BoardInternal (institutional) Advisory Board
YearlyYearly

External Advisory BoardExternal Advisory Board

CIRM retreatCIRM retreat
Twice a yearTwice a year



Ongoing IssuesOngoing Issues

Cohesion maintained by few individualsCohesion maintained by few individuals

FundingFunding

Who calls on CIRMWho calls on CIRM
Balance between quantitative scientists and Balance between quantitative scientists and 
clinicians/clinicians/bioscientistsbioscientists

Balance of Service vs. MissionBalance of Service vs. Mission
Chronic IllnessChronic Illness
CancerCancer



The Society for Complexity in Acute Illness

http://www.scai-med.org



www.iccai.org


	The Center for Inflammation and Regenerative Modeling�A Service Model
	The Era of Interdisciplinary, Translational Research
	What is Critical Care?
	Where is Critical Care ?
	The CIRM Mission (2005)
	Inflammation Modeling is a Team Sport
	Modeling Inflammation at the CIRM
	Reduced models of inflammation
	A Unified Inflammatory Response
	Probing mechanisms
	In silico design of RCTs
	Anti-TNF treatment for sepsis:�A simulation study
	The Service Model
	CIRM-Related Educational Initiatives�Graduate Courses
	CIRM Facilities / Resources
	Current Funding for CIRM Activities:�~$9M
	CIRM Personnel / Hires
	CIRM-Related Scientific Dissemination
	Oversight / Governance
	Ongoing Issues

