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Agenda – focus on efficacy

• Clinical trial stages

- Reasons for efficacy-related failure

• Intro to PharmaPendium:

- Information on content, taxonomies and search capabilities of the 

Efficacy Module

- Finding efficacy information

• Overcoming efficacy challenges using PharmaPendium

- Showing significant improvement over existing treatment/placebo 

- Finding the correct choice of primary and/or secondary endpoints
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Why is Efficacy data important 

in drug development?
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Stages, costs and challenges of clinical development
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Mitigating the risk of efficacy-related failure

“Did not meet primary endpoint”

• Of the top 13 Phase III failures highlighted by Genetic Engineering 
and Biotechnology News (GEN), 9 failed because they didn’t meet 
the primary endpoint, 6 failed due to safety issues

• Using PharmaPendium could improve success rates of clinical trial 
designs by optimising selection of sample size, primary/secondary 
endpoint and study design 

- Identify clinical and preclinical data that measures a specific endpoint

o Search across drugs, drug classes, indications

o Retrieve preclinical and clinical data

o See details on study designs (type of study, dose regimen, etc.)

o Compare with placebo data

http://www.genengnews.com/the-lists/unlucky-13-top-clinical-trial-failures-of-2016/77900787

http://www.genengnews.com/the-lists/unlucky-13-top-clinical-trial-failures-of-2016/77900787
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What is a primary endpoint?

https://www.fda.gov/downloads/Training/ClinicalInvestigatorTrainingCourse/UCM337268.pdf

https://www.fda.gov/downloads/Training/ClinicalInvestigatorTrainingCourse/UCM337268.pdf
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Types of endpoints

• Direct/true/clinically meaningful 

endpoints:

- Directly measure how a patient feels, 

functions, or survives

- Can be objective (e.g., measurement of 

event like disease-free survival) or subjective

(e.g., measurement of quality of life)

• Surrogate endpoints:

- Laboratory measure or a physical sign that is 

intended to be used as a substitute for a 

clinically meaningful endpoint

- Must be ‘validated’ –changes in the surrogate 

reflect changes in a clinically meaningful 

endpoint
https://www.fda.gov/AboutFDA/Innovation/ucm512503.htm

https://www.fda.gov/AboutFDA/Innovation/ucm512503.htm
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Biomarkers

• Measured as indicators of health, disease, or a response to an 

exposure or intervention, including therapeutic interventions 

- Used to identify the best treatment for a patient, to monitor the safety of 

a therapy, or to find out if a treatment is having the desired effect 

- Can be used for patient stratification (to identify patients most likely to 

respond)

- Can not be used to 

demonstrate clinically 

meaningful benefit

Biomarkers in Pharmaceutical Research

X Zhao, et al. Laterza. Clinical Chemistry 61(11): 1343. 2015.
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PharmaPendium endpoint taxonomy

Endpoint 

Types

Endpoint

Subtypes

Endpoint Tested 

(Descriptions are heterogeneous)

Physical 

Measurements

Change in Body

Weight

• Cumulative Distribution of Weight Change from Baseline at 

Week 52: Percentile 70%

• LS Mean Model-adjusted Change from Baseline in Body 

Weight

Risk
Patients at risk of 

discontinuation
• Number of patients at risk of discontinuation

Markers
Anti-drug

Antibodies

• Subjects who had low antibody titers

• Subjects who tested positive for anti-albiglutide antibodies

• Subjects with positive pre-existing antibodies tested weakly 

positive for neutralizing antibodies

Clinical 

Response
Response

• Number of patients tested positive during the first 2 years of 

treatment when receiving Process 2

• Treatment Difference
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Finding efficacy information in 

PharmaPendium
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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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Integrated FDA/EMA Drug Approval Docs & extracted data 

PharmaPendium 

>140,000 text 
searchable 
documents 

Extracted drug 
safety data 

Extracted 
pharmacokinetics 

data

Extracted 
metabolizing 
enzymes and 

transporters protein 
data

Extracted efficacy 
data

>11 M FAERS Reports

DDI Risk calculator
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Content and value is continually growing*

2.4M+

pages of FDA 

Approval 

Documents

227K+

pages of EMA 

Approval 

Documents

11.1M+

FDA  AERS 

reports

701K+

pages from FDA 

Advisory Committee 

Meetings

4519

Drugs indexed 

& fully 

searchable

1.68M+

PK data lines

328K+

Metabolizing 

enzyme and 

transporter data 

lines

1.77M+
safety data lines

Source Documents 

Extracted Data 

2.84M+
efficacy  data 

lines

119K
activity data lines

* as of May 2018



|     13

Simplified data structure to quickly find relevant efficacy data

Efficacy Module data structure 

• Extracted data from FDA 
documents (from 1938 till 
present) and EMA 
documents (from 1995 till 
present)

• Currently 2.84+ million 
lines of efficacy data from 
FDA/EMA approved drugs 

1.Extract

• Taxonomies categorize drugs, 
targets, chemical 
substructures, indications
and endpoints to reduce 
search times

• Normalized data across 
preclinical and clinical efficacy 
data  

2.Organize
• Relevant filters and 

export functionality 
help retrieve critical 
data sets which can be 
used for further 
analysis

• Results table can be 
configured to users 
search needs

3. Gain critical 
insights



|     14

Search using a wide range of Efficacy parameters

Extracted information lets you limit search to specific parameters including: 
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Efficacy module supports critical workflows

In vivo modeling

•Can I find human correlate data to design a predictive model?

•Can this model be used with in vitro data (i.e.. before starting preclinical studies?)

•Can I use this predictive model for drug candidate selection?

Preclinical experimental design

•What precedent preclinical models were used to demonstrate efficacy? Were the outcomes 
translatable to the clinic? 

•What endpoints have been tested for a particular therapeutic indication?

•What kind of efficacy data can I find across drugs/targets/chemical substructures?

Clinical trial design

•What primary/secondary endpoints have been tested?

•What do I need to do to achieve at least the same level of efficacy?

•What regulatory concerns do I need to know to mitigate the risk of repeating a clinical arm/trial?

•What kind of off-target effects can I anticipate?

Competitive drug positioning

•Can I compete on dose regimen?

•Can I achieve better efficacy in a subpopulation or indication?

•How can I achieve a better risk/benefit ratio compared to my competitors?
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Demo: what information is available on 

surrogate endpoints for diabetes?
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Reminder - types of endpoints

• Direct/true/clinically meaningful 

endpoints:

- Directly measure how a patient feels, 

functions, or survives

- Can be objective (e.g., measurement of 

event like disease-free survival) or subjective

(e.g., measurement of quality of life)

• Surrogate endpoints:

- Laboratory measure or a physical sign that is 

intended to be used as a substitute for a 

clinically meaningful endpoint

- Must be ‘validated’ –changes in the surrogate 

reflect changes in a clinically meaningful 

endpoint… but what if it’s not?
https://www.fda.gov/AboutFDA/Innovation/ucm512503.htm

https://www.fda.gov/AboutFDA/Innovation/ucm512503.htm
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FDA Advisory Committee Meeting reports

• FDA reviewers complete 

an initial review of a 

product application and 

identify questions where 

external input is needed

• FDA reviewers take into 

account the input received 

when making product 

approval decisions

https://www.mckinsey.com/~/media/McKinsey/dotcom/client_service/%20Public%20S

ector/Regulatory%20excellence/FDA_advisory_committee_outcomes.ashx

https://www.mckinsey.com/~/media/McKinsey/dotcom/client_service/ Public Sector/Regulatory excellence/FDA_advisory_committee_outcomes.ashx
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Workflow: Look for general information and also for a 

specific surrogate

• 2 steps:

- 1) Test 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) Look for information on specific surrogate endpoint (e.g., Hba1c) –

search across endpoints



|     20

Search for validated surrogate endpoints for diabetes
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Explore AC documents
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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 a few filters and demo the rest
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Search for ‘endpoint’
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Demo: What is the precedence on the average 

sample size used in drugs approved based on ORR 

from a single arm oncology trial
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Workflow

1. Search efficacy module, open up the Endpoint limit, type in ORR into 
endpoint limit and select clinical, oncology-related endpoints). Click 
done and search

2. Filter results under primary/secondary – choose co-primary and 
primary

3. Export the results and now work in the Excel file

1. In excel, replace all fields that mention single arm or single-arm with the 
same term but highlighted. Once the relevant cells are highlighted, it’s 
easy to filter the coloured cells to the top of the page. Then filter by the 
appropriate p-value (I selected anything <0.05) and there are a small 
number of significant results 

o Eg. Carfilzomib  - do a text search in the medical/clinical review of this approval 
document for ORR and immediately see this:
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Click on Efficacy Data
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Select relevant endpoints (ORR – objective/overall 

response rate)
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Filter for primary endpoints
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Need to identify single-arm studies – Export results
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Sort for relevant, significant results in export file

• Replace single arm and single-arm with highlighted cells

• Filter to get highlighted cells to the top and select significant p-

values (e.g., <0.05)
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Demo 3 – what placebo effects have been seen in 

previous studies for NSCLC?
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Search for the indication 
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Filter for placebo; sort by p-value
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e.g., did not meet primary endpoint – would selection 

of a different patient population have helped?
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Questions & suggestions


