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ABSTRACT

Artificial Intelligence (AI) is rapidly becoming more visible in all aspects of our lives. This Viewpoint discusses the impact AI will
have on statisticians working within the pharmaceutical industry. While aspects of the statistician’s role will change, I propose

that AT will make the core components of a statistician’s skillset even more critical in the future.

1 | Introduction

Recent years have seen an explosion of interest and speculation
around Artificial Intelligence (AI) and the multiple impacts, both
positive and negative, it may have upon society. A high-profile
concern is the potential impact on jobs, both whether certain
jobs will still exist and the nature of those jobs that do. The web-
site willrobotstakemyjob.com gives biostatisticians a moderate
risk score of 40% of having their job taken over by AI I would
argue this is an overestimate of the risk, but it is certainly a topic
that statisticians within the pharmaceutical industry must con-
sider along with how to evolve their role to ensure they remain
relevant.

This article is structured as follows. The following section briefly
discusses the use of AI within the wider environment of the
pharmaceutical industry and healthcare in general, Section 3
discusses the potential for statisticians to use Al to perform their
current activities more efficiently and Section 4 considers the
value statisticians bring within the pharmaceutical industry.
Section 5 outlines some opportunities for statisticians to increase
their contribution to drug development as a result of AI, and the
article concludes with some forward-looking remarks.

2 | The Wider Context

While this article focuses on statisticians’ contributions to clini-
cal development, AI will also have a major impact on many other
aspects of the pharmaceutical industry and healthcare in gen-
eral. For example, Alphafold [1] demonstrated the potential for
Al in drug discovery to model previously intractable molecular
problems such as predicting molecular interactions and configu-
rations. Manufacturing [2, 3], pharmacovigilance [4] and supply
chain optimization are also areas where the pharmaceutical
industry is investing heavily in AL

Regulatory agencies have recognised the growing application of
AT and have developed guidance for the use of Al [5, 6] and
are also actively considering how AI could be used to support
their own internal work. As both regulators and industry become
more comfortable with AT’s benefits, this may lead to opportu-
nities for collaboration, particularly in sharing pre-competitive
experiences.

More generally across healthcare, there is increasing recognition
of the potential for Al to help address some of the challenges
being faced by healthcare systems and improve patient outcomes
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with applications ranging from earlier and more accurate disease
diagnosis to reducing administrative burden to clinical note tak-
ing [7, 8]. However, considerable challenges still remain in the
widespread adoption of Al including issues of trust, bias and lia-
bility, and ensuring the infrastructure is available to allow the
integration of Al into clinical workflows.

3 | Greater Efficiency

Throughout its history, the statistics profession has seen a series
of inventions allowing statisticians to perform their tasks more
efficiently. We no longer rely on mechanical computational
devices or punched cards but instead can access multiple CPU
cores though user-friendly Integrated Development Environ-
ments from anywhere in the world. We no longer consult
statistical tables, but can rely on statistical software functions
to give us results at greater levels of accuracy. The latest suite
of AI tools enabling activities such as rapid drafting of reports
or analysis plans [9] and programming or coding support [10]
should be seen as a continuation of the increasing efficiency
of our roles, removing many of the more mundane tasks and
allowing statisticians to focus more time on those activities
where they uniquely add the greatest value. Other opportunities
for increased efficiency may come from producing summaries
of complex situations from many disparate data sources, for
example understanding the competitive trial landscape across
multiple endpoints and populations for a disease area or for
proposing a draft Clinical Development Plan (CDP) based upon
competitor information and target commercial data.

The greatest benefit will come from a partnership where Al is able
to support a statistician by rapidly performing tasks which would
be mundane or time-consuming for a human, whilst the statisti-
cian is always conscious of the tendency of Large Language Mod-
els to hallucinate, that is to generating plausible but inaccurate
outputs. In fact, recent research suggests that hallucinations are
an inevitable consequence of how LLMs are trained [11]. Keep-
ing up to date and learning to responsibly use these tools should

naturally be part of the skills we develop to help us both profes-
sionally and in our personal lives, just as we take the relatively
recent inventions of search engines and email for granted today.

4 | What Do Statisticians Bring to the Table?

So where can statisticians uniquely add the most value? The job
of a statistician is often poorly understood by those outside of
the profession, often being viewed as a sample-size and p value
calculator or eliciting comments such as “lies, damned lies and
statistics.” Indeed, many statisticians find it hard to articulate
their own value.

Figure 1 is an attempt to map some of the unique contributions of
statisticians through the lens of working within the pharmaceuti-
cal industry. The top cells of Figure 1 highlight four fundamental
capabilities of statisticians:

« The understanding of data: features such as its source, its
preprocessing, and its intrinsic properties.

« The understanding of uncertainty: a fundamental of statis-
tics through the understanding of distributions and their
implications.

« Rigour: allowing us to make precise statements about this
uncertainty with appropriate levels of confidence.

« Understanding the practicalities, opportunities and bound-
aries within drug development. Whilst not unique to statisti-
cians, this is a critical component of what we can contribute,
especially when combined with the previous capabilities.

The lower cells of Figure 1 highlight some of the capabilities
which derive from the combination of these fundamental capa-
bilities. Key among these is the rigorous understanding of the
bias and uncertainty inherent in any AI outputs, and how these
impact the operating characteristics of any subsequent decision
making.
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FIGURE1 | Key capabilities of statisticians.
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In addition to their more technical contributions, the training in
logical and rigorous thinking that statisticians have undergone
can be invaluable to project teams in numerous ways such as chal-
lenging assumptions, ensuring the team remains focused on a
realistic path to regulatory and commercial success and providing
a structured basis for decisions involving trade-offs.

More widely than just the pharmaceutical industry, there is a
substantial literature providing guidance and advice on the skills
needed and best practices for statistical consulting, supported by
numerous real examples demonstrating the value that statistical
thinking can add, for example, [12-14]. Some of the most critical
themes discussed are having or gaining an understanding of the
wider context in which the problem is being posed, the capability
to ask beyond the presenting question to address the real under-
lying challenge, displaying the integrity to stand by the correct
answer even if it is unpopular and not what the team wanted to
hear and the pragmatism of finding a fit for purpose solution or
design.

5 | Statisticians Supporting Al

As Al tools become more prevalent within drug development,
applying these unique capabilities to either the generation of
Al tools or their outputs is a critical role for statisticians. A
non-exhaustive list of examples where statisticians’ input is criti-
cal is given below:

« Al is already facilitating the development of new endpoints
that are more clinically relevant, faster to assess, and less
costly. In multiple disease areas, imaging can now generate
more complete measures of disease, more rapidly and repro-
ducibly than human experts [15]. Wearable devices allow
measurement of a patient’s activity throughout their nor-
mal lifestyle, as opposed to artificial measurements during
a clinic visit on a single day [16]. However, effectively using
these new endpoints requires a deep understanding of their
background and derivation, properties such as their variabil-
ity and any biases, as well as consideration of issues such as
how to deal with partially or fully missing data.

Including pre-specified covariates into analyses to increase
the precision of estimates of treatment effect has long been
a common practice. It is natural to consider extending this
approach to covariates previously derived using Al from his-
torical datasets potentially utilising multiple different data
modalities [17, 18]. These covariates are still pre-specified in
the analysis of treatment effect, but have much greater com-
plexity than many commonly used covariates. While attrac-
tive, this raises many questions needing to be addressed, both
in the derivation and interpretation of the covariate, but also
in how it will be used in the analysis and the interpretation
and robustness of any results.

In April 2025, the FDA published its Roadmap to Reduc-
ing Animal Testing in Preclinical Safety Studies [19]. Al may
be expected to play a key role in some of the new approach
methodologies. Adoption of these methodologies will alter
the type and amount of information that will be available

prior to commencing first-in-human studies, which will
have to be taken into account when designing these studies
to optimise their value without compromising patient safety.

« Digital Twins are virtual representations of patients that
can simulate real-time personalised responses to medical
interventions, which go beyond traditional predictive mod-
els in their longitudinal and multivariate capabilities. This
approach has been used to deal with complexity in situations
where there are accurate and well defined models such as in
supply chain optimization and planning, but early attempts
within healthcare frequently struggled due to the high model
accuracy required. Recent approaches using Large Language
Models [20] have shown potential for utilising irregularly
collected real-world data at large scale. These new classes of
models, with increasingly limited explainability and unclear
operating regions, will require a detailed and robust under-
standing of their properties if they are to be used for decision
making.

« Pharmaceutical companies are frequently approached by
external companies with their latest developments increas-
ingly either being driven by AI or containing substantial
elements of or claims around Al Just as with in-licensing
a medicine, robust due diligence is required before mak-
ing any commitment or investment. With their combination
of technical understanding and practical understanding of
the business and drug development, statisticians are ideally
positioned to contribute to these assessments.

6 | The Future

My answer to the question posed in the title of this article is a
resounding yes. However, there is a caveat: while the expertise,
skills and way of thinking of a statistician will most definitely
be needed, how statisticians spend their time will evolve. The
time spent on many more routine tasks will decrease, allowing
more time to be invested into more strategic and high added-value
activities. This is a continuation of a long-term trend now being
accelerated by Al The underlying skills and knowledge required
for being a statistician, understanding data, uncertainty and drug
development with rigour, will remain critical and will continue to
need to be supplemented by an understanding of the context in
which they are being applied. In the future this will also require a
level of understanding of new and emerging AI technologies and
a curiosity to experiment with them.

There is a risk of marginalisation of statisticians in that scientists,
clinicians, or managers with a query may turn to their favourite
Large Language Model rather than consult with a statistician,
thereby missing some of the subtle and nuanced discussions
around data collection and interpretation which may have pro-
found consequences on business decision making and the like-
lihood of successful drug development. Mitigating this risk will
require ongoing proactive communication of the importance and
value of including statisticians in these discussions. The frustra-
tion of statisticians not always being included in the right discus-
sions isn’t a new problem, but without careful management, it
could be heightened by the ubiquitous availability of Al
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How do we work together with AI? What is the continuing role
for humans? Consider this scenario: using current technology
it would be perfectly feasible for a sponsor to instruct a set of
AT agents to process and analyse raw CRF data through a data
processing and analysis pipeline into a series of reports and
submit these to a regulatory agency. It would also be feasible
for the regulatory agency to instruct its own set of Al agents to
review these documents, submit questions back to the sponsor’s
agents and come to a conclusion to approve the drug or not.
This scenario would currently not be remotely acceptable to
either the sponsor or the regulator for multiple reasons, not least
the near certainty of mistakes and hallucinations and the high
likelihood of missing key information or signals. However, as a
thought experiment this is useful in highlighting where human
involvement remains critical and in which parts of the process
Al could take on a greater role.

There are good reasons to be optimistic. In 2012 the Harvard
Business Review [21] famously described Data Scientists as being
“The Sexiest Job of the 21st Century.” I see the evolving situation
as being captured by this previous quote from 2009 by Hal Varian,
the Chief Economist of Google: “The sexy job in the next ten years
will be statisticians. Because now we really do have essentially
free and ubiquitous data. So the complimentary factor is the abil-
ity to understand that data and extract value from it.” This quote
captures where statisticians need to be positioning themselves as
we increasingly move into an Al world.
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