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The Public is 
W t hiWatching

… judging by the only criterion that 
matters to patients and taxpayers—not 
how many interesting discoveries have y g
been made, but how many treatments 
for diseases the money has bought—
the return on investment to the 
American taxpayer has been 

i t l ti f i th AIGapproximately as satisfying as the AIG 
bailout.
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An Interesting Approach



STAR METRICS: Building an Empirical Framework

Start with scientists as the unit of analysisStart with scientists as the unit of analysis

Include full description of input measuresInclude full description of input measures

Include full description of outputs and outcomes (economicInclude full description of outputs and outcomes (economic, 
scientific and social)

Link inputs, outputs and outcomes
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Evolution of Disease Modifying 
Anti-Rheumatic Drugs (DMARD) TNF-a drugs

Enbrel, Pegsunercept

The discovery of TNF and its 
related properties is directly 
linked to NIH investments in 
research grants The

$2000
Orencia, Rituxan

ADAM17 PDE4
Immune Cell
I hibit

research grants. The 
following chart depicts the 
origin of the study and the 
successful biotech drugs 
which have resulted from the 
studies linked to these 
successful products

Soluble TNF
receptor

$5,867,280,618

$38,758,176

Discovery of TNF TNF research

ADAM17, PDE4
p38 MAP Kinase

Inhibitorssuccessful products.

C

Anti-TNF monoclonal
antibodies

Targeting TNF
IL-1 Inhibitors

Cancer
therapeutics?

Remicade, Humira,

Kineret
$5,464,448,645 $5,036,215,212

G
, ,

Cimzia, Simponi
$79,429,579

2009 Global 
Pharmaceutical 
Revenues for 
Select Drugs
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Funding trends in TNF-α publications

TNF discovered

Remicade approved for

Remicade approved for 
Rheumatoid Arthritis in US 

Continuous cultures of fused 
cells secreting antibody of 

predefined specificity.

Polyclonal Abs against TNF 
are protective

mTNF cloned and expressed 
in E coli 

Patent for Remicade filed

Remicade approved for 
Crohn’s Disease in US 



Events leading to the approval of Enbrel

1975 1985 1995 2005

1975 Hybridoma 
f

1975 Discovery of 
TNFa

1985 Passive immunization with polys 
i t TNF t ti i ttechnology for mAbs against TNFa are protective against 

endotoxin

1984 Chimeric mAbs 1993 Characterization of a human-mouse 

1997 Methods for treating Crohn’s 
Di i hi i Ab (P t t)

TNFa chimeric mAb

NIH Funded 
Studies data 

Disease using chimeric mAbs (Patent)

1997 Methods for treating RA using 
chimeric mAbs (Patent)

overlay –
# pubs
# grants
# citations

1998 Approval of Remicade for 
Crohn’s Disease

# citations
Notable PI’s 
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Milestone Events Interactive Timeline



The Network of Scientists that did it
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Milestone Events Interactive Timeline



Milestone Events Interactive Timeline



NIH INPUTS





Capturing Outputs and Outcomes:
Harvard/NBER Disambiguated Patent Databaseg

Ingest

GraphML

TrainCondense

MatchCompare

• Data Analysis• Regressions



OUTPUTS (all patents)



Filtered patents for TNF-a



Collaboration & Innovation Network Maps
The ripple effect of NIH funding



Collaboration & Innovation Network Maps
The ripple effect of NIH funding

The network of Enbrel/Remicade-relevant patents authored by Dr Anthony Cerami andThe network of Enbrel/Remicade-relevant patents authored by Dr. Anthony Cerami and 
his immediate collaborators:



Summary Statistics:
The ripple effect of NIH funding

All Patents in Dr. Cerami’s Collaborator Network

The ripple effect of NIH funding
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Summary Statistics:
The ripple effect of NIH fundingThe ripple effect of NIH funding

ALL PATENTS SUBMITTED 1985‐2001

Anthony Cerami’s
Direct Collaborators
(patent co‐authors)

2 ° Collaborators 
(patent co‐authors with 

Cerami’s direct collaborators)

Number of 
Collaborators

50 123

Total Patents 451 1522

Number of 108Number of 
Institutions

8
108



More Information: https://www.starmetrics.nih.gov/
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