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Office of Portfolio Analysis

• Implement effective data-driven decision making that improves management 
of existing and planned portfolios

o Engage across the enterprise

─ Requirements gathering

─ Build tools (don’t buy them)

─ Train, consult, collaborate

• Develop and validate analytics

o Leverage artificial intelligence/machine learning (AI/ML) tech wherever possible

─ Supervised ML with gold standards (requires high inter-rater reliability!)

─ Language model (LM)-based analysis of scientific content

─ AI/ML that measures productivity, identifies emerging topics, and 
predicts which topics will produce transformative breakthroughs

• Share analytics, the underlying code, and all input data with the public

o A public-facing next-gen tool: iSearch Analytics

Today’s topics



The complete OPA strategic plan 

can be found on our website:

https://dpcpsi.nih.gov/opa/strategicplan

https://dpcpsi.nih.gov/opa/strategicplan
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Research summary
What do NIH users care about most?

Total responses: 763

NIH surveys (March 2021 through June 2021)

Four needs 
mentioned 
most often
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https://itools.od.nih.gov/dashboard/#home

NextGen enterprise-wide portfolio analysis at NIH 
The OPA iSearch 2.6 dashboard
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https://itools.od.nih.gov/dashboard/#home
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• A free service provided 
to all NIH administrators

• Online registration

The OPA 
training 

curriculum
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Driving adoption of data-driven decision making at NIH
OPA open door consultations

22 NIH Institutes and Centers (ICs) requested OPA consultations between January 2021 and April 2022

Sample projects:
IC Project description

NCI
Analysis of NIH funding for surgeon scientists. Results of the analysis were published in the February 2021 issue of the  Journal of the American College of Surgeons : 

https://www.journalacs.org/article/S1072-7515(20)32577-1/fulltext

NCI Collaboration to characterize NCI metabolomics research

NCI Collaboration to characterize and evaluate the NCI training portfolio (Fs, Ks, and Ts)

NCI Collaboration on portfolio analysis of grants that have supported clinical trials conducted in low- and middle-income countries 

NCI Collaboration on bladder cancer portfolio analysis

NIAID Collaboration on portfolio analysis to characterize the DAIDS portfolio

NIAID Compare patient-oriented goals to NIH-funded research on eczema

NIAID Portfolio analysis of collaborative research of NIAID intramural investigators (with each other and with extramural PIs)

NIDDK Characterization of program officer portfolios for three program divisions

NIDDK Collaboration to characterize NIDDK DEM portfolio and assignments to POs

NIDDK Collaboration on the NIDDK obesity portfolio

NHLBI Collaborating to automate extraction of NHLBI grants and publications

NHLBI Analysis of the geographical distribution of the NHLBI obesity portfolio 

NHGRI Collaboration on RNome RNA portfolio analysis

NHGRI Collaboration on NHGRI AI/ML Genomics portfolio analysis

NICHD Collaboration to analyze NICHD Rehab Specialties

NICHD Collaboration on Adolescent HIV portfolio analysis

NIDA Collaboration to characterize the NIDA health disparities portfolio

NIDA Characterization of the mobile health portfolio

NIMH Collaboration to characterize the NIMH health disparities portfolio

NIMH Collaboration on NIMH/RDoC portfolio analysis

NIDCR Collaboration on the analysis of Science of Behavior Change policy impact

NEI Analysis of NEI research portfolio from FY2011-FY2020. Results of the analysis were presented to Mike Chiang

CC Clinical Center portfolio analysis

NCATS Collaboration to link NCATS PIs to CMS Open Payments database as an outcome measure

NINR Collaboration to find duplicate or near duplicate applications submitted by the same investigator teams to multiple ICs so the same project is not unknowingly doubly funded

NINR Collaboration on portfolio analysis of NIH-funded SDoH research 

NIEHS Collaboration on gene-environment interaction portfolio analysis

NINDS Collaboration on portfolio analysis of BRAIN PI specialties

NIAMS Analysis of the back pain portfolio
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Using AI/ML to identify overlap between the NIH and NSF portfolios
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OPA AI to track and predict the impact of NIH decision-making

• Language model (LM) analysis of NIH investments and publications
─ Hoppe et al. Science Advances 2019 5:eaaw7238

Track and parameterize:

• Influence using bibliometric data 
The Relative Citation Ratio (RCR)

̶ Hutchins BI et al. PLoS Biology 2016 14:e1002541
̶ Hutchins BI et al. PLoS Biology 2017 15:e2003552

• Development of drugs and devices
Disambiguated drug and lead compound name, FDA data

• Rate of scientific progress and emergence
Prediction of transformative breakthroughs in biomedical research

─ Santangelo et al. U.S. Patent Application No. 63/257,818 

2.0
Influence module

Translation module
Open Citation Collection

Hutchins et al. PLOS Biology 2019
17:e3000385

The publicly available OPA tool

• Translational progress / clinical trials (CTs) and tech transfer / patents
The triangle of biomedicine, APT scores

̶ Hutchins BI et al. PLoS Biology 2019 17(10):e3000416
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Topics that signaled transformative breakthroughs
between 2014 and 2017
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Emergence of mRNA vaccines: Flow of information
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iSearch 
Analytics

01

look for our public beta launch in September!
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Three major new features

Visualizations
Reimagined

Language Model (LM) organizes 

the information for users

Automated, multi-layered, 

interactive displays with 

AI-generated labels to guide 

searches and exploration

Literature 
Expansion

Goes beyond PubMed: 

Adds preprints and 

continues progress towards 

comprehensive coverage of publications

Person
Disambiguation*

Provides highly cleaned 

person-level data and metrics

321
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iSearch Analytics
A new public-facing scientific resource

Transformative functionality

*Yu et al. (2021) The effect of mentee and mentor gender on scientific productivity of 
applicants for NIH training fellowships. bioRxiv 10.1101/2021.02.02.429450
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Examples of the analytical power of this new tool

iSearch Analytics
A new public-facing scientific resource

Transformative functionality

1
Map research topics, 

drill down on sub-topics
(Grants, pubs, CTs)

• Just “click around”

• Use keywords

• Optimize searches by 
using both strategies

• Find overlapping 
investments

• Find research gaps
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Examples of the analytical power of this new tool

iSearch Analytics
A new public-facing scientific resource

Transformative functionality

321

Find experts in any area 
of biomedical research

• Identify the subset funded 
by NIH, VA, FDA, CDC etc.

• Find all of their co-authors

• For the awardees above, 
find all of their co-PIs

Review the careers of 
individuals or groups

• Publications

• Preprints

• Clinical trials

• Patents

• NIH support

Map research topics, 
drill down on sub-topics

(Grants, pubs, CTs)

• Just “click around”

• Use keywords

• Optimize searches by 
using both strategies

• Find overlapping 
investments
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Examples of the analytical power of this new tool

iSearch Analytics
A new public-facing scientific resource

Transformative functionality

321

Find experts in any area 
of biomedical research

• Identify the subset funded 
by NIH, VA, FDA, CDC etc.

• Find all of their co-authors

• For the awardees above, 
find all of their co-PIs

4

Review the careers of 
individuals or groups

• Publications

• Preprints

• Clinical trials

• Patents

• NIH support

Map research topics, 
drill down on sub-topics

(Grants, pubs, CTs)

• Just “click around”

• Use keywords

• Optimize searches by 
using both strategies

• Find overlapping 
investments

• Find research gaps

Characterize research outputs 
and measure impact

• Highly influential pubs 

and/or those with

• High translational potential

• Verified clinical impact

• Verified tech impact
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Examples of the analytical power of this new tool

iSearch Analytics
A new public-facing scientific resource

Transformative functionality

321

Find experts in any area 
of biomedical research

• Identify the subset funded 
by NIH, VA, FDA, CDC etc.

• Find all of their co-authors

• For the awardees above, 
find all of their co-PIs

54

Review the careers of 
individuals or groups

• Publications

• Preprints

• Clinical trials

• Patents

• NIH support

Map research topics, 
drill down on sub-topics

(Grants, pubs, CTs)

• Just “click around”

• Use keywords

• Optimize searches by 
using both strategies

• Find overlapping 
investments

• Find research gaps

Characterize research outputs 
and measure impact

• Highly influential pubs 

and/or those with

• High translational potential

• Verified clinical impact

• Verified tech impact

Explore topics predicted to 
produce future scientific 

breakthroughs

• Find the very recent 
seminal papers on each topic

• Characterize the investments 
that funded or are funding 
each topic
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