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After more than a decade of talk 
about potential, big data is beginning 

to have a real impact in the biopharmaceu-
tical industry. The companies that have 
realized the most potential—and that will 
continue to do so in the future—focus on 
much more than choosing the right soft- 
ware and hardware. Our experience shows 
that they also think carefully about where 
to deploy big data, how to develop the 
necessary capabilities, and how to establish 
the right operating model to drive appro-
priate usage. 

Big Data Is Made for Biopharma
Big data can be used wherever a data set 
can help inform a decision. Given many 
degrees of freedom in decisions along the 
value chain from research to the real 
world, and as one of the world’s most in-
formation-intensive industries, biopharma 
has much to gain from data analytics. (See 
Exhibit 1.) The industry has become even 
more data driven in recent years as new 
technologies have become more affordable 
and widely available. The cost of genome 

sequencing, for example, has dropped 
from more than $10 million per genome 
15 years ago to less than $1,000 today. As a 
result, the amount of genomic data avail-
able for biopharma R&D has increased ex-
ponentially. At the same time, the volume 
of patient, disease, and treatment-related 
information has expanded dramatically. 
For example, the National Health Service 
(NHS) in the UK adds 19 million inpatient 
records, 90 million outpatient records, and 
18 million accident and emergency records 
to its databases every year.

To their credit, many biopharma compa-
nies have invested millions of dollars in 
technologies, capabilities, and processes to 
exploit big-data possibilities. Until recently, 
however, much of this investment was still 
a bet on the future. Now we are seeing an 
increasing number of actual applications 
that are having significant impacts. The fol-
lowing examples in three different areas—
clinical trials, sales and marketing, and 
treatment outcomes—point the way for 
biopharma companies to harness the pow-
er of big data in the real world today.

Making Big Data Work
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Delivering More Effective  
Clinical Trials 
Clinical trials pose the industry’s biggest 
financial risk and consume enormous re-
sources and time. Trials typically cost more 
than $2 billion for every approved drug (in-
cluding the cost of failures), and the aver-
age new drug has approximately a 10% 
chance of making it through trials success-
fully. Many new drugs fail on their own 
merits because of lack of efficacy or safety, 
but many also fail because of inefficiencies 
inherent in the way clinical trials are con-
ducted. Big data is now beginning to ad-
dress this issue.

Historically, patients have been selected for 
clinical trials on the basis of fundamental 
phenotypic features, such as age, gender, 
and disease presentation. These factors, 
however, account for only a small fraction 
of the variations among patients, and they 
may miss important biological features that 
affect the likelihood of drug response. In 
some instances, such as for certain cancers, 
the underlying biological differences that 
determine differential response are well 
known. But in most situations, the underly-
ing drivers of heterogeneity remain a mys-

tery. To help add precision to the trial pro-
cess, biopharma companies are beginning 
to use big-data analytics to assess a much 
broader variety of features relevant to pa-
tient stratification, including genetic data, 
serological and other biomarkers, clinical 
features in electronic medical records, and 
even patient-reported outcomes. 

We recently worked with one biopharma 
company that used big data to design clini-
cal trials for a novel cardiovascular drug. 
The initial population of patients was se-
lected using traditional phenotypic fea-
tures, and patients were grouped by age, 
sex, body mass index, and so forth. The 
company then accessed electronic health 
records from a provider partner and com-
bined them with de novo information on 
genetic, metabolic, and lifestyle parameters 
using a combination of diagnostic tests, 
monitors, and patient-reported data to gen-
erate a rich data set across layers of infor-
mation types. When this information was 
analyzed and evaluated against published 
scientific and clinical data, the results re-
vealed certain patterns—a healthy microbi-
ome was correlated with a high likelihood 
of responding to cardiovascular treatment, 

Big Data in 
Biopharma

SALES & MARKETING

Predicting prescribing behavior

Developing prioritized 
prescriber detailing

Optimizing sales force
structure and organization

MANUFACTURING
Forecasting demand

Identifying bottlenecks and 
optimizing equipment efficiency

Predicting and preventing 
equipment failure

REALWORLD EVIDENCE

Studying medication effects 

Segmenting patients to better 
target medicines

Assessing the impact
of post-launch activities 
(such as marketing and 
phase IV trials)

DISCOVERY RESEARCH
Identifying new drug targets
and validating mechanisms of action

Predicting properties of drug molecules
Using innovation networks
to drive science

REGULATORY APPROVAL & ACCESS
Analyzing complex clinical data 
for regulatory submission 

Mining real-world effectiveness data to 
demonstrate the value of the products 
to payers

CLINICAL DEVELOPMENT
Analyzing clinical data to 
understand efficacy and safety 
in patient (sub)populations

Integrating real-world
evidence with data from 
randomized controlled trials

Source: BCG analysis.

Exhibit 1 | Big Data Can Have a Big Impact on Every Aspect  of the Biopharma Industry
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for example, while low levels of physical 
activity reduced the probability of re-
sponse. Using these approaches, the com-
pany was able to further segment the pa-
tient population and to identify the 
individuals who were most likely to re-
spond to the new drug, thereby reducing 
the size and cost of the trial and increasing 
its chance of success. (See Exhibit 2.)

Optimizing Sales and Marketing 
with Geoanalytics
Biopharma companies typically spend 20% 
to 30% of their revenues on selling, general, 
and administrative expenses, and compa-
nies are constantly looking for ways to 
maximize the impact from their commer-
cial spending. The application of big data 
to sales and marketing decisions provides 
one path forward. An example is using de-
tailed geographic information on disease 
prevalence to optimize sales force design. 
(See Exhibit 3.)

BCG has helped several biopharma compa-
nies develop strategies based on data anal-
ysis that model the geographic market size 
for disease types using epidemiological and 

census data, among other sources. For each 
geographic unit (a state or group of states 
in the US, for example; a group of states in 
Germany; or a set of NHS trusts in the UK), 
we can estimate the workload of a sales 
force by calculating the coverage index and 
thereby determine the potential sales lift 
from rebalancing sales teams among over- 
and underindexed areas. Typically, we see 
a boost in sales of 10% or more from such 
programs.

Real-World Evidence to Deliver 
Better Patient Outcomes 
Perhaps the most significant ongoing 
change in health care is the shift toward 
value-based health care, which assesses the 
value of treatments (including drugs) on 
the basis of outcomes (benefits and risks) 
achieved per amount of cost invested. 

While, historically, costs were relatively 
easy to measure, outcomes were not 
tracked as systematically as they are today, 
so it was not possible to make such com-
parisons comprehensively. Big-data analyt-
ics, however, provide the tools to assess 
these outcomes. 

PATIENT 
SELECTION

DATA 
COLLECTION

BIGDATA 
ANALYTICS SEGMENTATION
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with a leading 

technology 
company

Used traditional 
phenotypic 
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Additional 
biomarkers 
collected in 

collaboration with 
external partners

Patients segmented by likelihood
of response to treatment

Identified factors 
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drug response

Metabolite levels, 
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levels, electronic medical 
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LIKELY 
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QUESTIONABLE 
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LIKELY 
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CLINICAL 
TRIAL

EXAMPLE OF PATIENT STRATIFICATION IN A CLINICAL TRIAL OF A CARDIOVASCULAR DRUG

Source: BCG analysis.

Exhibit 2 | Big Data Delivers More Effective Clinical Trials 
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One of the greatest benefits of big data and 
advanced analytics is that they enable phy-
sicians to better match patients with treat-
ments. This is particularly true in oncology, 
where there is often a wide range of treat-
ment options and where the choice of 
treatment can have a major impact on 
health outcomes. 

For example, clinicians have used advanc- 
ed analytics to predict any given patient’s 
response to certain treatments for colorec-
tal cancer far more accurately by combin-
ing information about the tumor and its 
immunological environment with observ-
able symptoms, which previously were all 
that were available to practitioners for 
making decisions.1 Although this is still a 
new technique, early studies suggest that 
relapse could be prevented in more than 
10% of colorectal cancer patients.2 (See Ex-
hibit 4.)

Reaping the Rewards: Big Data, 
Bright Future
For biopharma, the potential of big data is 
very real. Reaping the rewards, however, is 

still a matter of clear goal setting, strategy, 
and execution. In our experience, the com-
panies that are achieving significant results 
do three things well.

Focus on value. Smart companies avoid the 
morass of big-data jargon and hype. 
Instead they prioritize where they use big 
data on the basis of impact and feasibility; 
they move from generalities to well-defined 
applications; and they spell out their 
approach and their goals very specifically. 
They don’t get distracted by gaps in their 
data, dwell on how they get it, or worry 
about whether they’re accessing all the 
data that’s available. Some companies take 
a portfolio approach, exploring options 
with different technologies, testing and 
iterating, learning from the outcomes, and 
adjusting their approaches accordingly.

Think strategically about capabilities. 
While many biopharma manufacturers 
have both the right tools and growing 
access to data, relatively few thus far have 
developed the capabilities to leverage big 
data fully. Proper application of big data to 
business problems requires employing data 

REALLOCATING 
THE SALES FORCE

ADDING
EXTRA SALES 
REPS

REMOVING OR 
REASSIGNING 
SALES REPS

DATA
SOURCES

BIGDATA ANALYSIS
AND OPTIMIZATION SEGMENTATION

Modelling of market size and sales 
force workload by geographic unit; 

followed by a diagnostic to estimate 
territory balance

Exploring options for redesign 
based on the outcome of the 

diagnostic, such as:

CENSUS 
DATA

DISEASE 
PREVALENCE

CURRENT 
SALES FORCE

EXAMPLE OF GEOANALYTICS OPTIMIZATION OF A US SALES FORCE FOR A BIOPHARMA PRODUCT

Source: BCG analysis.

Exhibit 3 | Big Data Delivers High-Impact Targeting for Marketing and Sales 
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scientists who have a cross-disciplinary 
ability to translate domain-specific needs 
into analytical solutions. Thinking carefully 
about how to cultivate such data scientists 
internally, or acquire them externally, is a 
key differentiator of successful companies. 
While access to a wider variety of data sets, 
more sophisticated data architecture, and 
new data platforms all remain important, 
bringing the necessary talent to bear is 
increasingly the pinch point that compa-
nies encounter. 

Develop operating models that work. To 
succeed with big data, teams need to work 
across organizational divisions—drug 
discovery, clinical development, manufac-
turing, sales and marketing, and so forth. 
Establishing a productive organizational 
model for big data is a new type of chal-
lenge for most biopharma companies. They 
must answer questions such as, Who owns 
the data? How are activities funded? How 
are big-data analytics governed? While the 
big-data programs that drive value share 
many success factors, there is no one 
“right” way to organize a big-data effort. 
Programs vary as much in their goals, struc-

tures, and approaches as do the companies 
that create them. 

Successful companies believe that tradi-
tional organizational structures are unlike-
ly to work and that new models need to be 
built, adjusted, and perfected over time. 
They prepare for a journey that is likely to 
take years. They understand that an im-
portant part of the trip is identifying, and 
acting on, areas for improvement. Despite 
their successes, many think that they can 
do a better job of readying their organiza-
tions to act on big-data insights and exe-
cute big data–based plans.

It’s still early days for big data in the 
biopharma industry, but the results so far 

point to significant gains in multiple areas 
for companies that get it right. Those that 
do will start with a clear vision of where 
they want to go and apply the lessons they 
learn with both rigor and flexibility as they 
move forward. They will also combine stra-
tegic foresight, adaptive experimentation, 
and excellent execution to make the most 
of the opportunity.
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Source: BCG analysis.

Exhibit 4 | Big Data Delivers Better Patient Outcomes
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