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We suggest viewing the presentation in full screen
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Agenda

• Overview

• Focus on:

- Content

- Taxonomies

• Text searching vs extracted information

• Example use cases showing:

- Types of searching (extracted vs text)

- Drug safety search

- FAERS
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Critical decision-support

 Leverage past drug approvals 

to inform bottleneck issues

 Design studies that provide  

the most meaningful data

 Reduce unnecessary 

preclinical and clinical costs 

by comparing your drug to 

successful ones

 Rapidly evaluate potential 

DDI risks
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Our Process and Industry's challenge –
making regulatory documents accessible 

Inputs Transformation

Make documents 

text searchable
Define taxonomy

Develop 

databases 

structure

Extract observations on Safety, Pharmacokinetics, Efficacy and 

Metabolizing enzymes and Transporters

Manual review by panel of experts

Outputs

Searchable, indexed 

database all linked back 

to original documents

All extracted information 

searchable across drug, 

class and chemical 

structure

Data ready to be 

exported into analytical 

modeling tools

FDA Drug Approval 

Documents back to 

1938

EMA Drug Approval 

Documents back 

to 1995

FDA AERS

FDA Advisory 

Committee Meeting 

Reports

Journal Articles
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A critical decision-support tool 
searchable FDA/EMA Drug Approval Docs, extracted data, expert taxonomies and prediction tools 

Manually 
extracted 

data

Taxonomies/ 
Search 

Strategies

Content

FDA approval packages (1938 – now)

EMA approval packages (1995 – now)

FDA Advisory Committee Meetings

DESI (Drug Efficacy Study Implement’n)

Meyler’s, Mosby’s

Drug Safety data

Pharmacokinetic data 

Met. Enzymes and Transporters data

Efficacy data

Activity data

Preclinical AND ClinicalText searchable Content

FAERS (FDA Adverse Event 

Reporting System) 

Drugs/Drug Classes

Targets/Target Classes

MedDRA (Adverse Events)

Indications

Chemical Structures/Substructure

Species

Concomitants (coming soon!)

Endpoints

…..and more!

DDI Risk Calculator

Prediction Tools

Summary Table and 

Visualization Analysis
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Our users report that PharmaPendium supports confident 

decision-making and informs product positioning

72% of surveyed research 

organizations agree that 

PharmaPendium provides 

important insights that impact 

the success of a project.

Why is that critical?
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How PharmaPendium supports phases along the 

Drug Development pipeline

R&D Phase Information in PharmaPendium helps you to:

Preclinical

• Determine Drug Safety assessments on lead candidates 

• Anticipate drug-drug interactions and other adverse events 

• Optimize in vivo / in vitro study designs, select and prioritize leads 

• Increase chances of successful submissions to regulatory authorities based on past precedents 

• Leverage drug precedents to help translate preclinical data into human effects / outcomes

Clinical

• Examine on- and off-target effects to predict adverse events 

• Examine drug approval packages to inform clinical study designs 

(population, indications, endpoints, etc)

Post-launch

• Leverage lessons learned to:

• Develop risk management and strategic programs, 

• Improve clinical trial design

• Monitor AERS reports for to identify post marketing safety concerns

DISCOVERY
PRE-

CLINICAL
CLINICAL

POST-
LAUNCH
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How can PharmaPendium be used?

Example User Questions:

Can I find safety, efficacy and DMPK data to support my analysis of 

in vitro and in vivo test results?

Can I compare my drug to approved drugs to help optimize my 

drug safety analyses and trial design?

How can I assess PK parameters and potential drug-drug 

interaction risks for my drug candidate?

What support can I get for making my case to the regulatory 

authorities?

What are the efficacy benchmarks that must be met to compete?

Which primary endpoints were used during Phase III clinical trials for 

similar drugs?

Can I cite a previously-run experiment from a similar drug?

Possible use cases:

Prioritize drug 

candidates

Assess small and 

large molecule 

drug safety

Anticipate and 

mitigate risk

Answer which

drug candidate

to progress
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Content and value is continually growing

2.4M+

pages of FDA 

approval 

documents

215K+

pages of EMA 

approval 

documents

10.4M+

FDA AERS 

reports

690K+

Pages from FDA 

Advisory 

Committee 

Meetings

4527

Drugs indexed 

& fully 

searchable

1.64M+

PK data lines

315K+

Metabolizing 

enzyme and 

transporter data 

lines

1.78M+
safety data lines

Source Documents 

Extracted Data 

2.71M+
efficacy  data 

lines

115K
activity data lines
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Information is organised around unique taxonomies

• Adverse effects taxonomy
- Taxonomy contains MedDRA preferred terms and synonyms linked to MedDRA 

preferred terms

• Targets taxonomy
- Target information and the relationship between targets and drugs comes from 

xPharm, drug labels and FDA Approval Packages

• Endpoint taxonomy
- Developed in-house

• Indications taxonomy
- Based on MedDRA with additional indications from Mosby’s

• Drug names 
- FDA generic drug names are the main PharmaPendium drug name 

- European drug names are taken primarily from Meyler’s

- Synonyms are linked to the main drug name

- Excerpted PK, MET and efficacy data based on defined thesauri/parameters
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Demo
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Safety pharmacology – QT prolongation studies

QT interval is a measure of the time 

between the start of the Q wave and the 

end of the T wave in the heart's electrical 

cycle. A lengthened QT interval is a marker 

for the potential of ventricular 

tachyarrhythmias like torsades de pointes 

and a risk factor for sudden death

Since 2005, the FDA and EMA have required that nearly all new molecular entities be evaluated in 

a Thorough QT (TQT) study to determine a drug's effect on the QT interval.
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What effects on QT prolongation have been observed 

in drugs that act on the same target? 
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First, look at preclinical data
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Dose-dependent QT prolongation was seen
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Next, look at clinical studies (keep ECG filter applied)
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Dose dependent QT prolongation plus potential DDI 

was seen
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Further investigation shows more information on the 

potential DDI
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See all QT interval AEs reported for antineoplastics
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See all QT interval AEs reported for antineoplastics
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→1158 preclinical/clinical records for 118 drugs
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What evidence can we look at in PharmaPendium to 

evaluate a potential DDI signal?

Example

• Routine literature monitoring identified an intracranial hemorrhage in 

a patient taking theophylline + ciprofloxacin

What information can PharmaPendium provide to help confirm (or 

refute) causality?
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Was there an increase in post-market reports for this 

AE and drug combination?
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Add drugs to populate the FAERS table
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First, add drugs individually

Do not activate logic operators
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Then, add drugs in a group

Activate logic operators
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Even looking at total cases, there seems to be a peak –

next convert to percent of total cases

Drill down into the graph view:

1) Nervous system disorders

2) Central nervous system vascular disorders

3) Central nervous system haemorrhages and 

cerebrovascular accidents
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Export data, expand the relevant part of the AE 

taxonomy and copy the rows of data
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Convert to % (of total AEs), then create a chart
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PharmaPendium lets you drill down to see how 

different AEs may be reported for drug combinations

0

1

2

3

4

5

6

7

8

Central nervous system AE reports

Ciprofloxacin Hydrochloride Theophylline C&T
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What other information in PP can be examined to 

answer this question?

1) Drug safety module: 

1) Search theophylline +  Central nervous system haemorrhages and 

cerebrovascular accidents = 0 results

2) Search Ciprofloxacin Hydrochloride +  Central nervous system 

haemorrhages and cerebrovascular accidents = 26 results
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Click on the first result, search text for theophylline
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What other information in PP can be examined to 

answer this question?

2) Pharmacokinetic module: 

1) Search theophylline and limit parameter to AUC
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Export data. Filter results to those with ciprofloxacin as a 

concomitant & theophylline (same dose, no concomitant)

Clear increase in AUC when 

ciprofloxacin is co-administered
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What other information in PP can be examined to 

answer this question?

3) Metabolising enzyme & transporter module: 

1) Search ciprofloxacin with no limits (goal is to identify all studies where 

theophylline was a concomitant). Export data
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Filter results for theophylline as concomitant

94 lines of data with qualitative changes to MET parameter being measured
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Example result
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Example: what information is available on surrogate 

endpoints for diabetes

• 2 steps:

- 1) Text search validated surrogate (within 5 words) and diabetes and 

unvalidated surrogate (within 5 words) and diabetes – do this to 

demonstrate information in FDA Advisory committee meeting reports

- 2) Extracted information search: Look for information on specific 

surrogate endpoint (e.g., Hba1c) – search across endpoints
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Search for validated surrogate endpoints for diabetes
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Explore AC documents



|     41

Need to text search ‘surrogate’
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Change to unvalidated surrogate search
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Again, need to search for ‘surrogate’ in the document
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What values have been seen for a known endpoint?
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One step – see all clinical data for an endpoint
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Apply filters to pinpoint to a relevant results set
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Search for ‘endpoint’


