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TheranosticsTheranostics ((theratherapy specific diagpy specific diagnosticsnostics) refer to ) refer to 
tests specifically for predicting and assessing drug tests specifically for predicting and assessing drug 
response in individual patients rather than diagnosing response in individual patients rather than diagnosing 
disease. disease. 

The company focuses on unmet medical needs by The company focuses on unmet medical needs by 
developing developing INTEGRATED INTEGRATED theranostictheranostic and and therapeutictherapeutic
biomoleculesbiomolecules for serious human diseases such as for serious human diseases such as 
sepsis and cancer.sepsis and cancer.

Developing novel products that exploit the promise of Developing novel products that exploit the promise of 
personalized medicinepersonalized medicine by leveraging on its proprietary by leveraging on its proprietary 
technology of technology of natural natural serine protease inhibitor proteins. serine protease inhibitor proteins. 

MISSIONMISSION

1,000,0001,000,000STTR ISTTR INIH/NIAIDNIH/NIAIDAnthrax IntoxicationAnthrax Intoxication2006*2006*

III. B I O D E F E N S EIII. B I O D E F E N S E
140,000140,000SBIR ISBIR INIH/NCINIH/NCICNS Cancer DetectionCNS Cancer Detection20052005

II. C A N C E RII. C A N C E R
1,800,0001,800,000SBIR IISBIR IINIH/NIGMSNIH/NIGMSTherapeutics Therapeutics ((ClinClin. Trials I/. Trials I/IIaIIa))20042004

131,000131,000SBIR ISBIR INIH/NIGMSNIH/NIGMSDiagnostics/Diagnostics/TheranosticsTheranostics20032003
143,000143,000SBIR ISBIR INIH/NIGMSNIH/NIGMSTherapeutics Therapeutics (Proof(Proof--ofof--Concept)Concept)20022002
100,000100,000SeedSeedRI Slater Ctr.RI Slater Ctr.Early preclinical studyEarly preclinical study20012001

I. S E P S I SI. S E P S I S
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Total Funding  > $ 3 MillionTotal Funding  > $ 3 Million
*pending

Focus of Research & Funding HistoryFocus of Research & Funding History
InterInter--alpha Inhibitorsalpha Inhibitors

I. S E P S I SI. S E P S I S

II. C A N C E RII. C A N C E R

III. B I O D E F E N S EIII. B I O D E F E N S E

Year                             Topics                         Year                             Topics                         Funding Agency           Grant              Amount ($)Funding Agency           Grant              Amount ($)
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InterInter--alpha Inhibitor Proteins (ITI)alpha Inhibitor Proteins (ITI)
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Natural blood proteins; complex with multiple subunitsNatural blood proteins; complex with multiple subunits

Inhibit key enzymes in many disease processes:Inhibit key enzymes in many disease processes:
-- Sepsis Sepsis 
-- Cancer metastasis/spreadingCancer metastasis/spreading
-- Anthrax intoxication Anthrax intoxication 

In healthIn healthy individuals: relatively high concentration;y individuals: relatively high concentration;
In a diseased state: In a diseased state: ‘‘consumedconsumed’’ and rapidly excreted and rapidly excreted 

in urine in urine -- markedly drop of blood ITI levelmarkedly drop of blood ITI level

AntiAnti--inflammatory activity by modulating mediators/ inflammatory activity by modulating mediators/ 
cytokinescytokines

TheranosticTheranostic Platform Technology:Platform Technology:
Composition and Quantitative Immunoassay Composition and Quantitative Immunoassay 

of ITI in Bloodof ITI in Blood
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InterInter--alphaalpha
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PrePre--alphaalpha
Inhibitor Inhibitor 
[125 [125 kDakDa]]

Two Complex Molecular Forms Two Complex Molecular Forms 
Of ITI in BloodOf ITI in Blood
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Competitive ELISA Test*Competitive ELISA Test*
(Single Monoclonal Antibody 69.31)(Single Monoclonal Antibody 69.31)

Standard CurveStandard Curve

*US Pat# 6,489,128US Pat# 6,489,128

Unmet Medical Need: SEPSIS Unmet Medical Need: SEPSIS 
((‘‘Blood InfectionBlood Infection’’)  )  
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Local Local 
InfectionInfection DEATHDEATH

Multiple Multiple 
Organ Organ 

DysfunctionDysfunction

Overwhelmed Overwhelmed 
Inflammatory Inflammatory 

Response   Response   
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1.5 M people world1.5 M people world--wide suffer from sepsis annuallywide suffer from sepsis annually
700,000 new cases of sepsis annually diagnosed in the U.S.    700,000 new cases of sepsis annually diagnosed in the U.S.    
with 30with 30--50% mortality rate50% mortality rate**
The leading cause of death in ICU The leading cause of death in ICU 
Increased incidence over the next decade due to increasing Increased incidence over the next decade due to increasing 
number of Baby Boomers & number of Baby Boomers & immunosuppresiveimmunosuppresive therapiestherapies
Only one FDA approved drug (anticoagulant APC, Only one FDA approved drug (anticoagulant APC, XigrisXigris) ) 
with a limited efficacy and indication; bleeding problemswith a limited efficacy and indication; bleeding problems
Estimated annual cost of sepsis treatment in the U.S.: Estimated annual cost of sepsis treatment in the U.S.: 
$17 billion$17 billion** ($22,100/per patient)($22,100/per patient)

*Angus D, *Angus D, et al.et al. CritCrit Care Med 2001; 29(7): 1303Care Med 2001; 29(7): 1303--1310.1310.

SEPSIS MARKET OPPORTUNITYSEPSIS MARKET OPPORTUNITY
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Altered Blood ITI Levels in Septic Patients:Altered Blood ITI Levels in Septic Patients:
Potential Clinical Marker Potential Clinical Marker 

Significant decrease in adult septic patients; the levels Significant decrease in adult septic patients; the levels 
inversely correlate with disease severity & mortality inversely correlate with disease severity & mortality 
(Lim (Lim et alet al, J Infect , J Infect DisDis, 2003), 2003)

Similar decrease also found in septic newborns; the levels Similar decrease also found in septic newborns; the levels 
increase/normalize with responsive antibiotic therapy increase/normalize with responsive antibiotic therapy 
((BaekBaek et al, J et al, J PedPed, 2003), 2003)

Serial studies in >250 septic patients (1250 blood samples): Serial studies in >250 septic patients (1250 blood samples): 
-- confirmed the results confirmed the results 
-- strong inverse correlation of ITI with ILstrong inverse correlation of ITI with IL--6 6 
-- failure of recovery of ITI levels during sepsisfailure of recovery of ITI levels during sepsis

associated with poor outcomeassociated with poor outcome (Opal & Lim, (Opal & Lim, submittedsubmitted))
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Decreased Plasma ITI LevelsDecreased Plasma ITI Levels
Correlate with Disease Severity & Mortality in SepsisCorrelate with Disease Severity & Mortality in Sepsis

Healthy
controls

[n=25]

0

200

400

600

800

1000

1200

1400

1600

1800

SEVERE SEPSIS PATIENTS
Survived Non-Survived
[n=32] [n=19]

P=.0001

P=.0103

Pl
as

m
a 

IT
I l

ev
el

s 
[m

g/
L]

00

1010

2020
3030

4040

5050
6060

7070

8080
9090

100100

%
 M

or
ta

lit
y

%
 M

or
ta

lit
y

Group:Group: I  I  II             III            IVII             III            IV

ITI  levels:ITI  levels: <300   300<300   300--600   600600   600--900   >900  mg/L900   >900  mg/L

(Lim (Lim et al.,et al., J Infect Dis. 2003 Sep 15;188(6):919J Infect Dis. 2003 Sep 15;188(6):919--26)26)
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Proteases/Inhibitors Imbalance in Sepsis:Proteases/Inhibitors Imbalance in Sepsis:

HomeostasisHomeostasis

Protease Protease 
InhibitorsInhibitors

Consumption Consumption 
and Secretionand Secretion

In Urine In Urine 
LiverLiver

BiosynthesisBiosynthesis

Blood ITIBlood ITI
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ProteasesProteases

Inflammatory cellsInflammatory cells

ElastaseElastase (HLE)(HLE)
CathepsinCathepsin GG
GranzymeGranzyme KK

Rationale for Replacement TherapyRationale for Replacement Therapy

ITI Increases the Survival Rate ITI Increases the Survival Rate 
in Adult Rat in Adult Rat PolymicrobialPolymicrobial Sepsis ModelSepsis Model

(Yang (Yang et alet al, , CritCrit Care Med. 2002, 30(3):617Care Med. 2002, 30(3):617--22)22)
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(Wu (Wu et alet al, , CritCrit Care Med, 2004, 32(8):1747Care Med, 2004, 32(8):1747--52)52)

ITI administered at 1 hr after sepsis     ITI administered at 1 hr after sepsis     ……or even delayed at 10 hrs after sepsis or even delayed at 10 hrs after sepsis 

Increased Survival in Newborn Septic MouseIncreased Survival in Newborn Septic Mouse
((EndotoxinEndotoxin/LPS injection in 2 days old pups)/LPS injection in 2 days old pups)
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HSA = Human Serum Albumin

HSA 1 hr after LPS (n=21)
HSA 3 hr after LPS (n=19)

ITI 1 hr after LPS (n=23)
ITI 3 hr after LPS (n=18)

P<0.0001

0 10 20 30 40 50 60 70 80
0

10
20
30
40
50
60
70
80
90

100

Time [hrs]

Pe
rc

en
t s

ur
vi

va
l

(HSA=Human Serum Albumin)



5

CONCLUSIONSCONCLUSIONS

ProProTheraThera BiologicsBiologics

Useful CLINICAL MARKER in Sepsis:Useful CLINICAL MARKER in Sepsis:
Decreased levels in adult and neonatal sepsis; correlation with 
mortality and therapy

Beneficial THERAPEUTIC effects in Animal Studies:Beneficial THERAPEUTIC effects in Animal Studies:
Maintaining Maintaining hemodynamichemodynamic stability; modulating cytokines/ stability; modulating cytokines/ 
mediators (TNFmediators (TNF--αα & IL& IL--10) and reducing sepsis10) and reducing sepsis--related deathsrelated deaths

Novel and unique personalized approach in sepsis:Novel and unique personalized approach in sepsis:
ITI as an INTEGRATED ITI as an INTEGRATED theranostictheranostic marker and marker and therapeutic  therapeutic  
agent in adult and newborn sepsis: agent in adult and newborn sepsis: 

-- to identify high risk patientsto identify high risk patients
-- to monitor disease progression/response to therapy to monitor disease progression/response to therapy 
-- to provide effective ITI replacement therapy.to provide effective ITI replacement therapy.

SUMMARYSUMMARY
ProThera founded as LLC in RI in 2001ProThera founded as LLC in RI in 2001

Achieved >$ 3M nonAchieved >$ 3M non--dilutive funding (dilutive funding (SBIRsSBIRs))

Developing unique and novel Developing unique and novel theranostictheranostic & & 
therapeutic platform technologies targeting therapeutic platform technologies targeting 
various unmet medical needs various unmet medical needs 

Opportunities in collaboration, strategic Opportunities in collaboration, strategic 
alliance and investment to move promising alliance and investment to move promising 
products to marketproducts to market
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……..2001..2001 20032003 20042004 20062006 2007     2009   20102007     2009   2010……......

Projected TimelineProjected Timeline

Basic ResearchBasic Research

Development ofDevelopment of
Rationale, based Rationale, based 
on Disease on Disease 
PathogenesisPathogenesis

Product DevelopmentProduct Development

Development of Manufacturing Process;Development of Manufacturing Process;
PrePre--clinical and nonclinical and non--clinical studies:clinical studies:

Process validation and QCProcess validation and QC
Consistency & Stability, Consistency & Stability, 

Viral inactivationViral inactivation

PrePre--clinical Researchclinical Research

Target Identification Target Identification 
andand

““Proof of ConceptProof of Concept””

Clinical ResearchClinical Research

Phase 1 Phase 1 Phase 2 Phase 2 Phase 3 Phase 3 Phase 4 Phase 4 BLABLA
BiologicsBiologics
LicenseLicense

ApplicationApplicationSafetySafety DosingDosing

PreliminaryPreliminary
EfficacyEfficacy

ComparativeComparative
EfficacyEfficacy

LongtermLongterm
Safety/Safety/
EfficacyEfficacy

ProProTheraThera BiologicsBiologics
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COLLABORATORSCOLLABORATORS

MEMORIAL HOSPITAL OF RIMEMORIAL HOSPITAL OF RI
•• Steven M. Opal, MDSteven M. Opal, MD
•• Andrew Andrew ArtensteinArtenstein, MD, MD

WOMEN & INFANTSWOMEN & INFANTS’’ HOSPITALHOSPITAL
•• James F. Padbury, MDJames F. Padbury, MD

RHODE ISLAND HOSPITALRHODE ISLAND HOSPITAL
•• Gregory Jay, MD/PhDGregory Jay, MD/PhD
•• Neal Ready, MD/PhDNeal Ready, MD/PhD

NORTH SHORE NORTH SHORE -- LONG ISLAND LONG ISLAND 
JEWISH MEDICAL CENTERJEWISH MEDICAL CENTER
•• Ping Wang, MDPing Wang, MD

UMASS UMASS –– WORCESTERWORCESTER
•• Michael J. Michael J. GlantzGlantz, MD, MD

NATIONAL CANCER INSTITUTESNATIONAL CANCER INSTITUTES
•• Lyndon Kim, MDLyndon Kim, MD
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