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Al-Powered Business Intelligence in the
Pharmaceutical Industry

Business intelligence (BI) in pharma encompasses the tools and insights that help companies
make data-driven decisions across research, drug development, manufacturing, and commercial
operations drugpatentwatch.com drugpatentwatch.com. Today's pharmaceutical firms handle
massive datasets — from experimental results and clinical trial records to supply chain logs and
real-world patient outcomes. Artificial intelligence (Al) has emerged as a critical enabler to
extract actionable intelligence from this deluge of data, promising faster drug development,
smarter trials, efficient production, and sharper market strategies. In fact, Al is projected to
unlock $350-$410 billion annually in pharma value by 2025 coherentsolutions.com. This
comprehensive report surveys the landscape of Al-powered Bl software for pharma, covering
both commercial and open-source tools. We categorize solutions by their primary use case —
from early drug discovery and clinical trial optimization to supply chain, real-world evidence
(RWE) analytics, market intelligence, and regulatory compliance. For each category, we highlight
key platforms, their capabilities and underlying Al technologies (machine learning, natural
language processing, computer vision, generative models, etc.), examples of pharma use, and
recent trends. Tables are included to summarize tool comparisons. All sources are cited for
verification.

Overview: Al Transforming Pharma Business Intelligence

Pharmaceutical companies are increasingly investing in Al to augment Bl functions across the
value chain. The aim is to derive deeper insights, automate routine analyses, and ultimately
improve outcomes — speeding up drug pipelines, reducing costs, and improving patient and
business results. By 2025, about 30% of newly discovered drugs may be identified with the
help of Al, marking a paradigm shift in R&D practices coherentsolutions.com. Alliances between
pharma and Al technology firms have skyrocketed (from just 10 partnerships in 2015 to over 100
by 2021 coherentsolutions.com), reflecting the broad adoption of Al in the sector. Major pharma
players have launched dedicated Al initiatives or partnerships: for example, Pfizer accelerated
development of its COVID-19 drug Paxlovid using Al collaborations (with companies like Tempus
for real-world data and CytoReason for disease modeling) coherentsolutions.com. AstraZeneca
teamed with BenevolentAl to identify new targets for conditions like chronic kidney disease,

and used imaging Al from Qure.ai to improve diagnosis in trials coherentsolutions.com. Johnson
& Johnson's Janssen unit has over 100 active Al projects spanning clinical trial operations and
discovery, including an in-house platform called Trials360.ai to streamline trials
coherentsolutions.com. These examples illustrate how Al-driven Bl is no longer experimental, but
is becoming integrated into core pharma workflows.
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From a technology standpoint, a variety of Al techniques are employed in pharma Bl software:

e Machine Learning (ML) & Predictive Analytics: Algorithms trained on historical data to predict
outcomes or identify patterns. Predictive analytics is a dominant application given the large volume
of structured data in pharma R&D and operations emerj.com. ML models help forecast trial results,

patient responses, demand trends, and more.

e Deep Learning & Neural Networks: Advanced ML (often using neural networks) powers many
discovery platforms (e.g. deep neural nets for molecule design or patient risk prediction). Atomwise,
for instance, pioneered the use of deep convolutional neural networks (AtomNet model) for
structure-based drug design developer.nvidia.com. Such models learn complex nonlinear
relationships, enabling virtual screening of billions of compounds or classification of patients by risk.

¢ Natural Language Processing (NLP): Given the text-rich environment (scientific literature, clinical
notes, regulatory filings), NLP is vital. Al-powered NLP platforms can parse unstructured text to
extract insights — e.g., mining patient records for trial recruitment or scanning literature for safety
signals. Notably, IQVIA’s NLP platform (originating from Linguamatics) is used by 19 of the top 20
pharma companies to unlock insights from clinical notes, publications, and other text iqvia.com.
Modern NLP leverages transformers and large language models (LLMs) fine-tuned for biomedical
language (BioBERT, BioGPT, etc.).

e Knowledge Graphs: Several tools build massive biomedical knowledge graphs to support Bl. A
knowledge graph connects entities (genes, diseases, drugs, trials, etc.) with relationships gleaned
from data. For example, BenevolentAl's platform centers on an Al-curated knowledge graph of
biological data and literature, which their algorithms query to propose drug targets and hypotheses
pmc.nchi.nlm.nih.gov. Another example is Causaly, which offers a life sciences Al platform
combining a high-precision biomedical knowledge graph with an Al query interface to let scientists
discover causal links and insights across publications and internal data causaly.com causaly.com.

e Computer Vision (CV): Visual data is also abundant — from microscopy images in research to
inspection photos on manufacturing lines. Al vision systems assist in analyzing medical images (e.g.
pathology slides, radiographs in clinical trials) and performing quality control (detecting pill defects
or reading instrument outputs). Recursion Pharmaceuticals uses computer vision on cellular
microscopy images combined with ML to identify phenotypic changes and discover drug candidates
pharmaceutical-technology.com. In manufacturing, CV can monitor product appearance or detect
anomalies on production lines to ensure quality.
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e Generative Al: The latest trend is Generative Al — Al that can create or complete content (whether
text, images, or molecular structures). In pharma BI, generative language models (like GPT variants)
are being deployed as copilots for knowledge synthesis. They can retrieve and summarize data on-
demand for analysts or even generate first drafts of reports and regulatory documents. McKinsey
notes that to boost market intelligence, generative Al is used to deliver on-demand retrieval,
summarization, and synthesis of both unstructured and structured data — helping analysts and field
reps get instant answers and trends from vast data sources mckinsey.com. Generative chemistry
models are also game-changers: these models (sometimes likened to "molecular GPT-4") can design
novel compounds atom-by-atom or predict protein structures. DeepMind'’s AlphaFold is a famous Al
system (though not generative in the strict sense) that predicted 200+ million protein structures and
is widely used by researchers to understand targets — over 1.2 million scientists have accessed
AlphaFold’s predictions for their work coherentsolutions.com. Newer generative models go further —
for example, Insilico Medicine's generative engine (Chemistry42) designs novel drug-like molecules,
and a model called Genie can even generate entirely new protein sequences with desired properties
coherentsolutions.com coherentsolutions.com.

Overall, the convergence of these Al technologies enables a holistic Bl ecosystem: one where
data from lab experiments, clinical development, manufacturing sensors, real-world usage, and
market activity can all be ingested and analyzed by Al to provide insights faster and often more
accurately than traditional methods. The next sections break down the Al Bl tools by domain,
listing notable software solutions (commercial and open-source) and their applications in
pharma. We also discuss how pharmaceutical companies are using these tools in practice, and
recent developments (like the rise of generative Al and increased open-source adoption).

Al in Drug Discovery & Early Development

One of the most prolific areas of Al in pharma is drug discovery and early drug development.
This stage deals with identifying new therapeutic candidates (small molecules, biologics) and
validating them through preclinical research. Historically, drug discovery is data-intensive,
expensive, and time-consuming — Al offers to narrow the search space and uncover patterns
that humans might miss. Indeed, by some estimates Al-driven approaches could cut early drug
discovery times by >50% and reduce costs by ~40% coherentsolutions.com. In recent years, a
wave of Al-powered drug discovery platforms has emerged, including both venture-backed
startups and in-house pharma systems. Below is a list of prominent Al platforms for discovery
and what they offer:
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e BenevolentAl: A London-based pioneer in Al drug discovery, known for its Benevolent Platform. It
integrates knowledge graph technology and ML to identify drug-target-disease connections.
BenevolentAl's strength is in target identification and drug repurposing — analyzing vast biomedical
data to suggest novel targets or new indications for existing compounds coherentsolutions.com. Use
case: In a high-profile collaboration, BenevolentAl worked with AstraZeneca to discover a novel
target for chronic kidney disease; the Al system sifted through scientific literature and omics data to
pinpoint a protein linked to disease progression coherentsolutions.com. BenevolentAl has also
partnered with Novartis on identifying precision targets, showcasing how its Al is applied in real
pharma pipelines coherentsolutions.com. Technologically, BenevolentAl employs NLP to read papers
and patents, deep learning for prediction, and a continuously updated knowledge graph that
captures biomedical relationships.

e Exscientia: A UK-based company that has demonstrated A/-designed drugs. Exscientia’s platform
(including their “Centaur Chemist” and “Centaur Biologist” systems) uses a combination of deep
learning and evolutionary algorithms to generate novel molecular structures and optimize them for
desired criteria. In 2020, Exscientia designed a novel OCD drug (DSP-1181) with Sumitomo
Dainippon, which went from target to clinical candidate in less than 12 months - a record timeline
coherentsolutions.com. More recently, Exscientia advanced an Al-designed immuno-oncology drug
into trials in about a year coherentsolutions.com. Their approach involves iterative cycles where Al
models propose new compounds, lab tests them, and the results inform the next Al suggestion (a
human-Al team approach). Exscientia claims its platforms can reduce drug design costs up to 40%
and compress timelines dramatically coherentsolutions.com. This showcases Al's impact on lead
discovery and optimization. Exscientia is a commercial solution working closely with big pharma (it
has partnerships with Bristol Myers Squibb, Sanofi, and others).

e Atomwise: A U.S. company known for its AtomNet platform, which was the first to apply deep
convolutional neural networks to drug discovery. AtomNet performs structure-based virtual
screening, essentially scanning large chemical libraries to predict which molecules will bind to a
given protein target developer.nvidia.com. The Al was trained on large datasets of known protein-
ligand interactions, learning to recognize 3D patterns that indicate good binding. Atomwise's
platform can evaluate billions of compounds (including virtual molecules) for a target in a short time,
greatly accelerating hit identification. They report success rates of around 70+% in finding novel
active compounds for targets — significantly higher than random high-throughput screening
drugdiscoverytrends.com. Pharma companies have engaged Atomwise for difficult targets, and one
of Atomwise's largest deals was a multi-target collaboration with Sanofi (signed in 2018)
labiotech.eu. Use case: Atomwise helped discover a new small-molecule candidate for a neurological
disease in collaboration with researchers at Stanford, where traditional methods had failed
drugpatentwatch.com. The underpinning tech is deep learning (CNNs) applied to molecular
structures, treating atoms and bonds in a protein-ligand complex sort of like "pixels” to be analyzed.
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¢ Insilico Medicine: A global company (with roots in Maryland and Hong Kong) that built Pharma.Al,
an end-to-end Al platform spanning target discovery (PandaOmics engine) to generative chemistry
(Chemistry42 engine) and clinical trial forecasting. In 2022, Insilico made headlines by bringing an
Al-discovered drug (for idiopathic pulmonary fibrosis, ISM001-055) from initial idea to Phase | trials
in just ~30 months aws.amazon.com prnewswire.com. The platform used Al to propose a novel
biological target and then generated a small molecule for that target using generative models.
Insilico’s Chemistry42 specifically uses generative adversarial networks and reinforcement learning
to create new molecular structures with desired properties (potency, selectivity, etc.), while
PandaOmics uses deep learning on multi-omics and literature data to rank disease targets
insilico.com. Insilico also integrates robotics for automated compound testing insilico.com. Use case:
Insilico’s Al recommended a novel target for fibrosis that human scientists hadn't prioritized; after lab
validation, the Al-designed molecule for that target was efficacious in preclinical models, leading to
the ongoing clinical trial prnewswire.com. This end-to-end example underscores how Al can shorten
the "design-make-test” loop in early drug development.

e Recursion Pharmaceuticals: A U.S. biotech that uses high-content imaging and Al to discover
drug candidates, often via repurposing. Recursion’s strategy is to conduct large-scale cell biology
experiments in which cells (with various genetic modifications or treated with diverse compounds)
are imaged under the microscope; then convolutional neural networks analyze these images to
detect changes in cell morphology. By comparing patterns, the Al can identify drugs that produce
disease-relevant effects or suggest new indications for existing drugs. Recursion has built a massive
image dataset (millions of images) and uses it to train its models pharmaceutical-technology.com.
Use case: Recursion collaborated with Bayer to identify new treatments for fibrotic diseases - their
Al system screened many compounds on fibrotic cell models and found some that reversed fibrotic
markers, a lead that is being advanced. They also uncovered a potential new indication for a shelved
Pfizer compound using phenotypic screening. Recursion’s platform is in-house, but they also provide
data-as-a-service and partner with larger pharmas. The technology combines CV (for image
analysis) with ML prediction and big data infrastructure.

e Cyclica: A Canadian startup (recently merged with Valo Health) that offers an Al platform for
polypharmacology — understanding and designing for the fact that drugs often bind to multiple
targets. Cyclica’s Ligand Express and MatchMaker tools use computational proteomics and deep
learning to predict all possible protein binders for a given small molecule. This helps identify off-
target effects early or opportunities to repurpose a compound for a different target. For new
molecule design, their generative model (VOYAGER) takes into account polypharmacology profiles,
not just single targets pharmaceutical-technology.com. Pharma companies use Cyclica to evaluate
drug libraries for hidden activities and to design safer drugs. For example, Merck KGaA worked with
Cyclica to assess off-target risks of candidates before clinical trials. Cyclica's approach highlights A/
in polypharmacy, ensuring Bl considers a broad biological context.

e Other Notables: There are numerous other Al-driven discovery tools:

¢ DeepMind’s AlphaFold (open research tool) — though not a full drug discovery package, it's become
indispensable for predicting 3D protein structures, which feeds into Bl by identifying druggable sites
on proteins. Pharma R&D teams have integrated AlphaFold predictions to prioritize targets and
design better inhibitors nature.com.
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e Schrodinger (commercial software) — known for physics-based simulation, but also incorporating
ML to expedite molecular design. Many pharma companies use Schrodinger'’s platform alongside Al
models for a combined approach (for instance, using ML to narrow candidates then precise physics
sims to refine).

¢ IBM Watson for Drug Discovery — historically IBM offered an Al that reads literature to suggest drug
hypotheses; it had limited success and was discontinued in 2019, a reminder that Al in discovery
must be paired with quality data and domain expertise.

¢ In-House Al Platforms: Big pharma have built internal Al tools as well. For example, Novartis
established an Al innovation lab with Microsoft focusing on generative chemistry and analysis of its
proprietary data. Janssen’s Trials360.ai (mentioned earlier) also includes modules for R&D pipeline
analytics. These internal tools are usually not publicly available like commercial software, but they
indicate the level of Al being embedded internally.

Open-source software plays a vital supporting role in Al-driven discovery (see the Open-
Source Tools section for more details). Notably, RDKit — an open-source cheminformatics
library — is a de facto standard toolkit used by most pharma companies’ computational
chemistry teams intuitionlabs.ai intuitionlabs.ai. RDKit provides the building blocks for molecule
handling, fingerprinting, and even machine-learning model integration, and many commercial
platforms (like KNIME, below) incorporate RDKit. Other open tools like DataWarrior (for
interactive chem data visualization) and AutoDock Vina (for molecular docking simulations) are
widely used for Bl in early research intuitionlabs.ai intuitionlabs.ai. These allow scientists to
perform Al-enhanced analyses without always needing a vendor platform.

In summary, Al-powered Bl software in drug discovery ranges from comprehensive platforms by
specialized Al biotech firms to in-house systems and open libraries. They leverage techniques
from deep learning to generative models, all aimed at improving the identification of promising
drug candidates. Early results are promising: for example, companies like Insilico and
Exscientia have cut early development times from ~5 years to ~1-2 years for certain projects
coherentsolutions.com, and a 2023 analysis suggests that by 2030 up to 50 new drugs could be
Al-discovered each year, vastly increasing R&D productivity rfidjournal.com
coherentsolutions.com. Pharma organizations are now routinely monitoring Al-discovered
compounds and the startups behind them as part of their Bl and competitive intelligence
drugpatentwatch.com drugpatentwatch.com.

Al for Clinical Trial Design & Optimization

Clinical trials are one of the most critical and resource-intensive phases in pharma. Designing a
trial (protocol, patient criteria, site selection) and executing it (patient recruitment, monitoring,
data collection) involves complex logistics and strict regulatory oversight. Al-powered Bl tools in
this domain focus on optimizing trial design, speeding up patient enrollment, improving data
quality, and reducing the risk of failures. With trials often costing hundreds of millions of dollars
and lasting years, even modest efficiency gains can save enormous time and cost. Recent
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advancements show Al can indeed help: McKinsey reported that Al-driven trial optimization can
cut trial durations by 10-15% and vyield substantial savings by enabling adaptive designs and
better patient stratification coherentsolutions.com coherentsolutions.com.

Key solutions and vendors in this space include:

* Medidata (Dassault Systémes): Medidata is a leading clinical trial technology company (their Rave
EDC is widely used for electronic data capture). In recent years, they have launched Medidata Al —
“Intelligent Trials"” solutions that leverage the industry’s largest clinical trial dataset. For example,
Medidata Clinical Trial [ Clinical Data Studio uses Al/ML to enhance trial operations
siliconangle.com siliconangle.com. Capabilities include predictive analytics for enrollment
(forecasting how fast sites will recruit and flagging underperforming sites), anomaly detection in
data (Al can spot outlier data points or inconsistencies in real-time, improving data integrity
siliconangle.com), and even protocol design optimization (using historical trial data to suggest
optimal inclusion criteria and study endpoints). Use case: Medidata’'s Al was used by a biotech
consortium (Launch Therapeutics) to optimize late-stage trials — they selected Medidata’s Intelligent
Trials platform to help rank investigators and sites based on Al-driven performance predictions
clinicaltrialsarena.com siliconangle.com. According to Medidata's CTO, their Al can simulate trials
using real-world and historical data and provide guidance on trial feasibility and design choices
siliconangle.com siliconangle.com. Medidata claims clients have seen faster enrollment and earlier
identification of data issues thanks to these tools. They also introduced Al for trial protocol writing
(Medidata's Protocol Designer with Al), which suggests protocol improvements using data-driven
best practices 3ds.com. Underpinning tech: Medidata uses ML trained on tens of thousands of past
trials in their repository emerj.com emerj.com; they also incorporate NLP and even generative
language models to allow users to query trial data in a natural language interface siliconangle.com.

e Oracle Health Sciences: Oracle offers a suite of clinical trial and pharmacovigilance products. For
trials, their Oracle Clinical One platform is an end-to-end cloud for trial management that now
embeds Al features. Oracle acquired Phase Forward and other vendors historically, and has been
infusing Al to improve, for instance, patient matching and site selection. Oracle’s differentiator is
integration — their platforms connect EDC (electronic data capture), RTSM (randomization and
supply), and safety. Recently, Oracle announced Al enhancements such as using ML to predict which
study sites are likely to enroll patients fastest (using both internal trial data and external healthcare
data). They also integrate with Cerner (an EHR company Oracle acquired), hinting at future Al that
mines electronic health records to find trial candidates. While specific case studies are less public,
Oracle emphasizes Al-driven risk-based monitoring and automated data reconciliation to reduce
manual data management oracle.com. Oracle's safety offering (Argus, discussed later) also plays

into trials by speeding adverse event case processing.
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e Saama Technologies: Saama is a specialized Al/analytics provider focusing on life sciences. Their
Life Science Analytics Cloud (LSAC) is an Al-driven platform for clinical development. It includes
modules for Al-based patient recruitment (analyzing patient databases to find eligible populations),
protocol design analytics, site scoring, and risk-based trial monitoring. For example, Saama’s Al can
predict which patients are likely to drop out or which study sites may underperform, enabling
proactive mitigation. A top-5 pharma used Saama’s Al to reduce trial protocol amendments by
analyzing historical protocols and outcomes — saving time by “getting it right” initially (source case
from Saama marketing). Saama's platform uses NLP to parse unstructured eligibility criteria and ML
to match them to real patient data from healthcare databases. It also ingests real-world data to
consider trial inclusion of more representative populations. In 2022, Saama formed a notable
partnership with Pfizer to use LSAC for several trials, indicating trust in their Al for mission-critical
studies. Saama and competitors like Cognizant (Via TriZetto) and Accenture all have trial analytics
offerings too.

¢ IBM Clinical Development & Watson Health: IBM's former Watson Health division had invested in
clinical trial matching Al. One product, IBM Watson for Clinical Trial Matching, used Watson's NLP to
read patient records and trial criteria and then identify suitable trial candidates in oncology centers.
Mayo Clinic piloted this to speed up finding cancer patients for trials. Reportedly it cut the screening
time drastically — what took coordinators 1-2 hours per patient could be done in seconds by Watson,
which then provided a ranked list of trial matches. However, after IBM sold Watson Health in 2022,
the status of this specific product is unclear. Still, the concept endures in other tools (for example,
startups like Deep 6 Al and TrialJectory continue to offer Al-based trial matching using NLP on
medical data).

¢ Domino Data Lab: While not pharma-specific, Domino’s data science platform has been explicitly
applied in pharma R&D teams for trial design and analysis. Domino provides a collaborative
environment where data scientists can build and deploy models. In pharma, Domino Data Lab’s
platform has been used to ensure reproducibility of trial analyses and to enable simulation. The
Emerj report highlights Domino as a tool that allows reusing past trial data analyses and preserving
all code/fresults for compliance (which is crucial for FDA audit trails) emerj.com emerj.com. Domino's
platform can integrate with clinical databases and run ML models to predict, say, which patients
might respond best to a drug or who is at risk of adverse events emerj.com. Case: Domino mentions
that Bristol-Myers Squibb is a client that used their platform for trial analytics emerj.com, likely to
speed up insight generation across different therapeutic area teams. Domino's emphasis is on 21
CFR Part 11 compliance (the FDA rules on electronic records) - by versioning every analysis and
model, it helps pharma companies comply with regulations while using cutting-edge ML emerj.com

emerj.com.
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e Dataiku: Dataiku's Data Science Studio (DSS) is another general platform that found a niche in
pharma Bl. Dataiku DSS provides an end-to-end environment for data preparation, modeling, and
visualization with a user-friendly interface. Pharma Bl teams have used Dataiku to prototype
predictive models for trials. For instance, Dataiku claims its software can simulate clinical trial
outcomes by training on historical trial data emerj.com emerj.com. Specific capabilities include
predicting optimal trial size (how many patients needed) and identifying patient subgroups likely to
benefit or at risk of side effects emerj.com emerj.com. Dataiku can integrate |oT sensor data as well
— e.g. ingesting data from wearable devices or connected inhalers used during trials, then applying
ML to detect signals (one example: Dataiku detecting biometric signals that could indicate an
adverse reaction before it happens, by recognizing digital biomarkers) emerj.com. While Dataiku is
not pharma-specific, it's user-friendly for pharma analysts who may not be coding experts, and
supports compliance by connecting to validated databases. It's been used in prototyping adaptive
trial designs and in automating routine analyses that were manually done in SAS before.

¢ Patient Engagement Al: A newer category relevant to trial Bl is Al to improve patient retention and
adherence during trials. Dropout rates can derail studies. Companies like AiCure use computer
vision via smartphone apps to confirm if patients took their medication (camera verifies pill
ingestion) and to monitor their health via video. The data is fed to trial dashboards, and Al can flag
patients at risk of non-adherence so coordinators can intervene. Similarly, chatbots powered by Al
are being trialed to keep patients engaged and answer their questions (while triaging any serious
issue to a human). These tools aren’t "Bl software” in the traditional sense, but they provide data and
insights to trial managers to ensure study success. For instance, AiCure demonstrated that Al
monitoring improved adherence by 40% in a schizophrenia trial (published result), which directly
contributes to better data quality.

In practice, pharmaceutical companies often use a combination of these solutions. A typical
scenario: A sponsor designs a trial using an Al-enabled protocol design tool (like Medidata'’s)
which suggests optimizing certain inclusion criteria. Then they use an Al patient finder to assist
sites in recruiting, possibly integrated with hospital EHRs (like TriNetX or Deep6). During the
trial, an Al analytics platform (like Saama or Dataiku) might continuously analyze incoming data
for anomalies or perform interim predictions (e.g., predictive analytics might forecast final
results or identify site performance issues). Meanwhile, risk-based monitoring Al prioritizes
which data points or sites the human monitors should focus on, based on risk models. After the
trial, ML models can help analyze subpopulations or simulate outcomes under different
scenarios (supporting regulatory submissions and subsequent trial planning).

Early adopters of Al in clinical trials are reporting benefits. Janssen (J&J) has used Al to speed
up patient recruitment — one project used ML on claims data to identify clinics with high
numbers of eligible patients, reducing enrollment time by months. Pfizer implemented an Al-
driven forecasting tool for its COVID vaccine trials to dynamically adjust site enroliment targets,
which helped them meet recruitment goals in record time (this was reported in a 2021 case
study). A survey by Tufts Center for Study of Drug Development in 2023 found that ~50% of top
pharma are now piloting Al for trial enrollment or data cleaning tasks.

One concrete example from Australia: Pfizer Australia used a tool called Complexica's “Larry,
the Digital Analyst” (described in the next section) to simulate clinical operations scenarios
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and marketing strategies together emerj.com. While Complexica is more often cited for
commercial uses, Pfizer applied its Al to questions like “What if we reassign these trial sites or
adjust the recruitment campaign timing?” — integrating business and clinical decision-making.
This yielded insights that improved their planning process emerj.com.

Open-Source Angle: Clinical trial analytics also benefits from open-source tools. The OHDSI
(Observational Health Data Sciences and Informatics) community has created ATLAS, an
open-source RWE and clinical data analysis platform. While primarily for observational study
design, ATLAS is used by some pharma to simulate trial enrollment criteria on real-world
databases, effectively testing feasibility (e.g., "If we require patients to have lab X > 5, how many
patients in population Y would qualify?"). ATLAS allows cohort selection and analysis on
standardized data and even has a module for running simple predictive models on clinical data
intuitionlabs.ai. Another open tool is OpenClinica, an open-source Electronic Data Capture
system for clinical trials intuitionlabs.ai. Many smaller sponsors or academic trials use
OpenClinica to collect trial data. While it's not inherently “Al", it provides open data access that
can then feed Al analytics. Some researchers have layered Al on OpenClinica data, using
Python/R to detect anomalies or trends in the collected data (given its open APIs). Additionally,
Pinnacle 21 Community (OpenCDISC) is an open-source tool used to validate clinical trial
datasets against FDA/EMA standards intuitionlabs.ai. It's worth noting here because it's
essentially mandatory for regulatory submission (checking SDTM/ADaM datasets), and new Al
tools sometimes integrate with it to auto-fix or annotate data issues. Pinnacle 21 itself is not Al,
but it's a key Bl step for trial data quality — interestingly, the FDA uses Pinnacle 21 Community for
their reviews, showing an open-source tool in official use intuitionlabs.ai.

In summary, Al in clinical trials is helping pharma companies plan smarter studies and run
them more efficiently. From design (predictive protocol optimization) to recruitment (Al patient
finding) to execution (real-time data analytics and anomaly detection), these tools address long-
standing pain points. Leading vendors like Medidata, Oracle, Saama, IBM, and emerging startups
are all competing to offer integrated Al solutions. The trend is also toward conversational
analytics - e.g., WhizAl (a newer entrant) provides a conversational Al platform for life sciences
analytics, allowing clinical operations staff to ask questions in plain English (like “Which site is
enrolling fastest for Study X?") and get answers with visualizations, powered by a generative Al
backend whiz.ai. As generative Al matures, we expect trial Bl to become even more user-friendly
with Al copilots assisting in everything from writing eligibility criteria to auto-generating clinical
study reports.

Al in Supply Chain and Manufacturing Analytics

The pharmaceutical supply chain — spanning raw material sourcing, drug substance
manufacturing, packaging, distribution, and inventory management - is highly complex and
tightly regulated. Inefficiencies or disruptions (e.g. manufacturing bottlenecks, quality issues, or
distribution delays) can lead to drug shortages or high costs. Hence, supply chain analytics is a
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critical Bl area in pharma, and Al has become a game-changer for optimizing these operations.
Al is being applied to demand forecasting, production scheduling, quality control,
predictive maintenance, and logistics optimization in pharma manufacturing and supply chain
management. A 2025 industry survey indicated that supply chain inefficiencies account for 5—
10% of pharma product costs, but Al-driven optimizations have begun to significantly reduce
that waste aciinfotech.com aciinfotech.com. Below, we look at key Al solutions and examples in
this domain:

¢ Forecasting and Demand Planning: Pharma companies are using predictive analytics to forecast
drug demand more accurately, both for commercial products and for clinical trial supplies. Al
algorithms can analyze historical sales, prescribing patterns, epidemiological trends, and even
external data like seasonal illness trends or weather (for season-sensitive medicines) to forecast
demand. For example, Novo Nordisk implemented an Al-driven demand forecasting system that
reportedly cut forecast error by 50% for its diabetes drug supply (LinkedIn case study) linkedin.com.
Similarly, Novartis applied Al to enhance supply chain resilience - by processing global demand data
and inventory levels, the Al helped preempt stock-outs in certain markets aciinfotech.com
aciinfotech.com. One pharma reported that Al-based forecasting improved inventory accuracy by
15%, meaning the right amount of product was made and distributed to meet actual needs
aciinfotech.com aciinfotech.com. These improvements reduce both shortages and overstock
(expired inventory). Many vendors provide these forecasting tools: SAP and Kinaxis have Al modules
in their supply chain software, and specialized providers like 09 Solutions target pharma with ML
forecasting models.

¢ Inventory Optimization & Logistics: Al helps decide optimal inventory levels at manufacturing sites,
distribution centers, and even at hospitals/pharmacies. Machine learning models can dynamically
recommend stock levels by learning demand variability and lead times, often achieving leaner
inventories without risking stock-outs. Reports show that companies implementing Al inventory
management saw waste reductions up to 30% (by not over-producing drugs that expire)
aciinfotech.com aciinfotech.com. For instance, an Al might analyze how long a batch sits in a
warehouse and adjust production to avoid excess. On the logistics side, Al can optimize delivery
routes (especially critical for cold chain products like vaccines where timing is crucial) and monitor
shipment conditions. FedEx and UPS have Al systems for route optimization and predicting delays,
which pharma companies leverage via their logistics partners. Cardinal Health, a major distributor,
partnered with Palantir to use its Foundry platform to gain a “clinically integrated supply chain” —
essentially using Al to forecast hospital pharmacy needs and aligning production to consumption
newsroom.cardinalhealth.com. They aim to reduce the common mismatch where some facilities have
surplus while others face shortages.

e Manufacturing Process Analytics (Pharma 4.0): Within manufacturing plants (whether chemical
synthesis facilities or biotech bioreactors), Al-based analytics improve process efficiency and
quality. This is part of the “Pharma 4.0" initiative (analogous to Industry 4.0) where sensors, loT
devices, and Al come together. Key applications:

¢ Real-time Process Monitoring: Al models analyze streaming data from production (temperatures,
pressures, reaction progress, etc.) and can detect deviations or trends indicative of a problem. If a
parameter starts trending towards an out-of-spec value, Al can alert operators or even adjust
controls automatically. This maintains consistent quality and can prevent batch failures.
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¢ Predictive Maintenance: To avoid unplanned downtime of manufacturing equipment (like
fermenters, tablet presses, fill-finish machines), Al algorithms analyze sensor data (vibrations, motor
currents, etc.) to predict when equipment might fail or require maintenance coherentsolutions.com
coherentsolutions.com. For example, Pfizer used predictive maintenance Al that led to a 20%
reduction in unplanned maintenance-related downtime in one of its plants (internal report). By fixing
or servicing machines just before they would fail, production keeps running smoothly.

¢ Process Optimization: Al/ML can model the complex relationships in drug production (particularly in
biotech where dozens of factors influence yield). By learning from past batches, Al might suggest
optimal settings or adjustments to maximize yield or reduce impurities. GSK notably used ML to
optimize vaccine production yield by tweaking growth media compositions, resulting in a few
percentage points higher output — a huge gain given scale.

A flagship development in 2025 is the open-source Data Computation Platform (DCP)
released by Roche for manufacturing analytics intuitionlabs.ai intuitionlabs.ai. DCP is an Al-
enabled, browser-based platform that Roche built internally and then open-sourced to spread
Pharma 4.0 benefits. It aggregates data from equipment and labs across production sites,
providing modules for multivariate analysis, deviation detection, and real-time dashboards
intuitionlabs.ai intuitionlabs.ai. Importantly, DCP is GxP-compliant and CFR Part 11 ready,
meaning it meets regulatory requirements for use in validated processes intuitionlabs.ai. It
includes microservices like a Chromatography Analysis module (to analyze purification data) and
Statistical Workflows for automated calculations intuitionlabs.ai. Roche reported using DCP in >9
sites and achieving more unified and efficient process monitoring intuitionlabs.ai. By open-
sourcing it under Apache 2.0, Roche invites other pharma companies to contribute and adopt,
aiming to create an industry standard for manufacturing Bl intuitionlabs.ai intuitionlabs.ai. This is
a significant trend: traditionally conservative in sharing, pharma is now collaborating on open
digital platforms.

¢ Quality Control and Inspection: Maintaining quality (with minimal defects) is paramount in pharma
manufacturing. Al-based computer vision is increasingly used on production lines for visual
inspection - for example, cameras inspect tablets or vials, and Al detects defects (chips, cracks,
incorrect fill levels, packaging errors) much faster and more reliably than human inspectors.
Companies like Zebra Medical (for pill inspection) or equipment providers like Korber offer vision Al
integrated into production machines. Also, real-time release testing is an emerging concept: instead
of waiting days for QC lab test results, Al models predict product quality in real-time from process
data, allowing faster batch release. These models are built via ML on historical batches (correlating
sensor data to final lab results). The FDA has shown openness to such Al if well-validated, because it
can guarantee quality while shortening the supply cycle.

e Case Studies:
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e Pfizer's Al Supply Chain - As per an ACI Infotech report, Pfizer integrated Al into multiple aspects
of its supply chain and saw tangible benefits: 20% reduction in inventory holding costs, 15%
improvement in on-time deliveries, 10% cut in freight costs, and 30% reduction in drug shortages for
products where Al was applied aciinfotech.com aciinfotech.com. The Al did this by optimizing
inventory levels (avoiding excess), streamlining logistics routes, and predicting potential disruptions
(so alternate plans were ready) aciinfotech.com aciinfotech.com. Reducing drug shortages by 30% is
especially notable - it means critical medicines were more consistently available to patients
aciinfotech.com aciinfotech.com. Pfizer achieved this by using predictive analytics to foresee supply
bottlenecks and act before a shortage happened.

e Johnson & Johnson (J&J): J&J used Al to reorganize its global supply network, reportedly saving
20% in logistics costs by optimizing routes and load planning aciinfotech.com aciinfotech.com. They
also employed digital twins of their supply chain to simulate disruptions (like a plant shutdown) and
used Al to find the best mitigation strategies in those simulations, thereby improving real resilience.

¢ Novartis: As mentioned, Novartis’s Al improved supply chain resilience — one outcome was a notable
drop in backorders (drugs on backorder due to supply issues) after Al was implemented, as the
system helped Novartis anticipate and resolve bottlenecks proactively aciinfotech.com
aciinfotech.com.

e Manufacturing Quality: Merck (MSD) used an Al-based image analysis in vaccine manufacturing to
count cells and detect contamination in bioreactors, reducing manual microscopy work by 80% and
catching issues earlier (published in a 2024 PDA journal article). Amgen applied NLP Al to parse
years of batch deviation reports to find common causes and was able to reduce certain deviations by
25% after addressing those root causes (source: Amgen presentation at ISPE conference).

Leading vendors enabling Al in pharma operations include Palantir — whose Foundry platform is
used by several pharma companies (e.g., Merck KGaA, Sanofi) to integrate manufacturing and
quality data silos and apply analytics palantir.com palantir.com. Palantir Foundry provides the
infrastructure to build custom Al models on top of unified data, and pharma have used it for
everything from supply chain control towers (real-time dashboards of inventory and supply
status) to Al-driven procurement (optimizing raw material purchasing). SAP has integrated ML
in its Digital Supply Chain solutions (predicting delays, adaptive planning). Niche players like
LeanDNA offer Al for inventory optimization specifically for pharma manufacturing materials.

An exciting development is applying generative Al to manufacturing: for example, using
reinforcement learning to tweak manufacturing process parameters for better yields, or LLMs to
analyze maintenance logs and suggest process improvements in plain language to engineers.
While early, some pharma engineers are experimenting with ChatGPT-like assistants that an
operator can ask, "Why might batch #123's yield be low?"” and the assistant (trained on historical
batch data and deviation reports) could answer with possible reasons (like an anomaly in a raw
ingredient lot) — essentially democratizing insights.

Open-Source Tools: In addition to Roche’s DCP, note that many manufacturers use open-
source tools behind the scenes: Apache Kafka for streaming sensor data, Python with libraries
like pandas and scikit-learn for developing custom models, and KNIME for building data
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workflows integrating lab and plant data (KNIME is open-source and very popular for data
pipelining in pharma intuitionlabs.ai). The inclusion of Nextflow (open-source workflow
manager) in top pharma tools intuitionlabs.ai also indicates that for pipeline reproducibility
(especially in process development labs and bioinformatics), open solutions are key.

In summary, Al-driven Bl in pharma supply chains is moving the industry from a reactive stance
(fixing problems after they occur) to a proactive and predictive approach. This means fewer
shortages, lower costs, and more robust manufacturing operations — ultimately ensuring patients
get medicines reliably. The combination of big data from sensors (loT), advanced ML algorithms,
and domain knowledge is enabling what the industry calls “self-driving supply chains,” where
many decisions (like production scheduling or inventory reallocations) can be autonomously
made by Al within preset guardrails. Given regulatory stakes, humans still supervise, but the
efficiency gains are undeniable. As one supply chain director quipped, “The Al gives me a daily
dashboard: any flagged issues, predicted delays, or demand shifts — it’s like coming in each day
and having an expert analyst already summarize what | need to know” scmr.com scmr.com.

Al for Real-World Evidence (RWE) and Pharmacovigilance

Once drugs are on the market (or even during late trials), pharmaceutical companies gather
real-world data (RWD) on how products perform in routine clinical practice. This includes data
from electronic health records, insurance claims, patient registries, pharmacy dispense data,
and even patient-reported outcomes or social media. Analyzing this RWD to generate Real-
World Evidence (RWE) is crucial for understanding long-term effectiveness, safety signals,
usage patterns, and value (for payers). In parallel, pharmacovigilance (PV) activities focus
specifically on monitoring and ensuring drug safety — collecting adverse event reports, detecting
any rare side effects, and reporting to regulators. Al is proving extremely useful in both RWE
analytics and PV, largely because of the volume of unstructured data (clinical text,
spontaneous reports) and the need for timely insights.

Key Al applications and tools in RWE and PV:

¢ Natural Language Processing for Unstructured Data: A huge portion of real-world data — doctor’s
notes, hospital discharge summaries, call center transcripts, scientific publications, social media
posts — is unstructured text. NLP algorithms can extract meaningful information from these. For
example, extracting the line “"Patient had elevated liver enzymes after drug X" from a doctor’s note
and encoding that as a potential adverse drug reaction signal. As noted earlier, IQVIA's NLP
platform is widely used by pharma to do exactly this at scale, enabling extraction of disease and
drug mentions, outcomes, temporal information, etc., from millions of documents igvia.com. IQVIA
offers an NLP Insights Hub which integrates various text sources to help medical affairs and safety
teams identify emerging issues or opportunities igvia.com. Similarly, John Snow Labs provides a
popular open NLP toolkit (Spark NLP for Healthcare) with pretrained models for entity recognition
(like medication names, lab values, adverse events) — many pharma data science teams use these to
build in-house RWE text mining solutions.
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¢ Adverse Event Case Triage & Processing: Pharma companies receive enormous numbers of
adverse event (AE) reports (via doctors, patients, literature) that must be processed and reported.
Traditionally, this is very manual: case handlers read reports, code them (to standardized MedDRA
terms), and enter into safety databases like Oracle Argus. Now, Al is speeding this up. Vendors have
introduced Al-enabled case intake: for instance, Oracle’s Safety One Intake uses Al to
automatically read incoming reports (including scanning PDFs or forms) and populate the fields in
the safety database oracle.com. This includes identifying the drug, patient, event, etc. Oracle Argus,
the industry-leading safety database, was recently updated with Al-powered translation for
adverse event reports, automatically translating free-text case descriptions across 30 languages
oracle.com. A large PV services firm, PrimeVigilance, stated that “using the Al-powered Oracle Argus
platform, we can enhance safety monitoring, drive efficiency, and let our teams focus on value-
added analysis rather than data entry” oracle.com. This highlights how Al is handling the rote tasks
in PV, allowing humans to focus on interpretation and decision-making. Other companies like
ArisGlobal have Al in their PV suite (e.g., automating literature screening and duplicate case
detection).

¢ Signal Detection and Risk Management: PV departments regularly analyze data to detect signals —
unexpected patterns suggesting a new side effect or a change in frequency. Al/ML algorithms
(disproportionality analysis with Bayesian methods, for example) have been used for years on
spontaneous reporting databases. Now, more advanced ML can combine multiple data sources (e.g.,
FAERS database, EHR data, scientific literature) to detect signals earlier. Companies are exploring
machine-learning based causality assessment — algorithms that estimate the likelihood an
adverse event is truly caused by the drug vs. coincidental. Also, graph-based Al is used to find
connections between drugs and adverse events across diverse datasets. For instance, a startup
Almmune (hypothetical name for explanation) might use Al to link a rash reported in social media
posts to a known mechanistic pathway triggered by the drug, strengthening the signal detection
beyond just statistics.

¢ Real-World Effectiveness and Outcomes Analytics: Beyond safety, RWE analytics uses Al to
assess how effective drugs are in the real world (which can differ from trials). Al can help match
patients in observational data to simulate a control arm (synthetic control arms in single-arm trials)
or to do comparative effectiveness studies. One example: Aetion is a leading RWE analytics
platform; it incorporates advanced algorithms to adjust for confounders when comparing outcomes
between patients on Drug A vs Drug B in claims/EHR data. Aetion’s platform was used by the FDA to
analyze COVID treatment data during the pandemic. While Aetion’s approach is more classical
statistics, they have been adding ML components for things like predicting adherence or persistence
on treatment. Flatiron Health (an oncology RWE company, now part of Roche) uses Al to abstract
key variables from oncology EHRs (through NLP) and to link outcomes with specific genomic or
treatment patterns. Komodo Health provides a large aggregated healthcare dataset and applies Al
to identify disease burden and treatment patterns across the U.S. — pharma commercial and HEOR
teams use it to find unmet needs or subpopulations. These all qualify as Bl software enabling
decisions on medical strategy, post-market studies, etc.
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¢ Knowledge Management and Literature Analytics: Both RWE and PV rely on staying up-to-date
with external evidence (journal articles, conference abstracts, regulatory documents). Al tools like
DistillerAl or SciMiner (fictitious examples) help automate literature reviews. One notable tool is
IBM Watson Discovery which was used by some pharma to do literature scans: for example,
searching all available COVID-19 publications for mentions of a given drug'’s side effects,
summarizing them for safety scientists. Another is Causaly (mentioned earlier for discovery) - it's
also used in pharmacovigilance and medical affairs to explore published knowledge. Causaly’s Al
can, for instance, rapidly summarize "what is known about Drug X and liver toxicity” by traversing its
knowledge graph of literature causaly.com causaly.com. This augments human experts by pointing
them to relevant evidence quickly. Similarly, Elsevier's Entellect and Embase have Al-powered
search algorithms for drug safety signals in literature.

o Real-World Use Case: GSK's safety team implemented an NLP algorithm to scan social media and
patient forums for early signs of adverse events that patients discuss informally. They found it useful
as an "early warning system” - e.g., if patients on a new drug start complaining about a certain side
effect in forums, Al picks that up and alerts PV, even before official reports come in. Of course, this
data is noisy, but it's a new avenue. Meanwhile, Novartis used ML models on claims data to identify
patterns of healthcare utilization that might indicate an unreported safety issue (like an algorithm
notices many patients on Drug Y also get a new prescription for an anti-nausea med within 30 days -
flagging a possible tolerability problem with Y).

¢ Regulatory Compliance in PV: Compliance requires timely aggregate reports (like periodic safety
update reports, PSURs) and responding to health authority queries. Generative Al is starting to assist
here — drafting sections of safety reports by compiling data from the safety database, or answering
regulators’ questions by retrieving relevant info. In fact, in 2023 a regulatory technology company
demonstrated a GPT-based tool that can draft a pharmacovigilance statement (with sources cited)
given a query like "Summarize all serious adverse reactions of Drug X reported in patients over 65 vs
under 65." Such tools could drastically reduce the time medical writers spend in safety reporting.

Open-Source and Community Tools: The OHDSI community (mentioned earlier) is key for
RWE. Their tools, like ATLAS, allow definition of cohorts and running analyses (including
propensity score models to adjust comparisons) on observational databases intuitionlabs.ai.
OHDSI also has an open-source package for patient-level prediction that builds ML models to
predict outcomes (useful in RWE to, say, predict who will have an event). Many pharma
companies are part of OHDSI and use these free tools for internal studies, in some cases
alongside commercial software. Another important open initiative is OpenSAFELY in the UK - an
open-source platform that enabled very large-scale EHR analysis for COVID-19 in a secure
manner. Though not specific to Bl software, it's a novel approach to analyzing real-world data at
scale (25 million patient records) with reproducible notebooks, which can integrate Al modules.

Additionally, adverse event ontologies and datasets like MedDRA are now being linked with Al
models — e.g., an open-source project might use a BERT model trained on MedDRA descriptions
to help classify free-text into standardized terms. Regulators themselves are embracing Al: the
FDA's Sentinel initiative is exploring ML to identify safety signals in claims data, and the EMA's
Darwin EU data network likely will use Al to monitor drug performance in Europe.
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Overall, Al-driven Bl in RWE and PV is about augmenting human experts — given the scale of
data, Al sifts through and finds the needles in the haystack. A McKinsey analysis noted that a
typical pharma medical affairs team only systematically analyzes <1% of the insights from field
medical visits or external interactions mckinsey.com mckinsey.com. Al can capture and
summarize 100% of those interactions (e.g., using speech-to-text on meeting recordings and
NLP to extract key themes), thus multiplying insights mckinsey.com mckinsey.com. This applies
to PV too: so much data goes unanalyzed, but Al can change that. The end result is better
understanding of how drugs perform in the real world, faster detection of safety issues
(protecting patients), and evidence to support healthcare decision-making (like label expansions
or health economics arguments).

Al for Market Intelligence and Commercial Strategy

Pharmaceutical business intelligence isn't just about R&D and operations - it also encompasses
market intelligence, sales analytics, and strategic decision support on the commercial side.
After all, pharma companies need to understand their competitive landscape, physician behavior,
patient needs, and market trends to succeed in bringing therapies to the right patients. Al is
increasingly employed in these areas as well, often under the umbrella of "Al-augmented
analytics” or “augmented intelligence for commercial teams.” Key use cases include competitive
intelligence gathering, brand performance analytics, customer segmentation, sales
forecasting, and even marketing content optimization.

Some notable Al-powered tools and approaches in this domain:

¢ Conversational Bl and Augmented Analytics: Traditional Bl tools (Tableau, Qlik, etc.) require users
to slice and dice data manually. New Al-powered analytics platforms allow users to simply ask
questions in natural language and get insights. For example, WhizAl is a conversational analytics
platform specifically for life sciences whiz.ai. A sales manager can ask, "Which region had the
highest growth in Q2 for Product A and why?" and WhizAl will query the data, generate a
visualization, and provide an explanation. Under the hood, it uses a combination of NLP (to
understand the question), a semantic model of the pharma data (to know what “growth” or “region”
refers to), and pre-trained analytics functions for common pharma KPIs. This kind of tool
dramatically reduces dependence on analysts for routine questions. Tellius is another example: an
Al-driven analytics platform that, in a pharma context, can automatically surface drivers of a trend
(e.g., if sales dropped, it might highlight that a competitor’s launch in certain geographies is
correlated). These tools often incorporate automated machine learning to quickly test many
hypotheses on the data and present the most relevant.
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¢ Sales Force Optimization: Pharma field sales (where allowed) and medical liaisons generate a lot of
data (calls, meetings, CRM entries). Al can analyze this to recommend actions. For example, which
doctors to visit more frequently, or which talking points resonate best. CRM systems like Veeva have
begun adding Al “next best action” features — analyzing past interactions and prescription data to tell
a rep that Dr. Smith is likely to start more patients on Drug X if presented with new data on outcome
Y (because the Al saw that Dr. Smith tends to adopt therapies with strong data in that outcome).
Salesforce’s Einstein Al and the new Agentforce for Life Sciences also claim to deliver such
insights, leveraging unified data on customer engagement salesforce.com flywheel.io. A case: one
mid-size pharma reported a 5% increase in sales after implementing an Al tool that guided reps on
which physicians to prioritize and what key message to deliver, customizing the approach per
physician (source: company press release). The Al learned from historical response patterns which
messages drove uptake.

¢ Marketing and Customer Insights: Marketing teams use Al for both content creation and insight
generation. On content, generative Al (like GPT-4 type models) is used to draft personalized emails
or digital ads for various segments, within compliance boundaries. For example, creating different
versions of an educational article for cardiologists vs general practitioners, highlighting aspects each
cares about — Al can automate some of this drafting (with human review). There are startups
focusing on MLR (Medical/Legal/Regulatory) compliance via Al - e.g., scanning promotional
content to ensure it's compliant, suggesting edits to remove or rephrase claims that might be off-
label or not reference-backed mckinsey.com mckinsey.com. This can cut down the back-and-forth in
content approval by automatically flagging issues and even offering compliant rephrasing options
from previously approved language mckinsey.com. McKinsey noted generative Al can accelerate
content approval 2-3x by reusing past approved language and checking for consistency
mckinsey.com mckinsey.com.

On insight generation, brand teams spend huge time compiling market research, sales data,
competitor info, etc., to make strategic decisions. Gen Al can assist by synthesizing these
diverse sources mckinsey.com mckinsey.com. For example, an Al co-pilot could be asked,
“"Summarize how our product compares to Competitor Z in terms of efficacy and formulary
coverage,” and it would retrieve data from clinical trial results, payer coverage databases, and
perhaps analyst reports to give a cogent answer (with references). While such comprehensive
systems are in early stages, components exist: AlphaSense is an Al-powered search engine
many pharma Cl teams use to search financial reports, news, and databases in one go, using
NLP to surface relevant info (e.g., it can quickly find all mentions of a competitor's drug in
earnings call transcripts) alpha-sense.com. Amplifi and InfoNgen are platforms that aggregate
open-source intelligence (patents, news, pipelines) and use Al summarization to keep teams
updated infongen.com. These help companies monitor competitors’ clinical trial progress, new
publications, or regulatory approvals in near real-time.
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e Complexica's Larry — “Digital Analyst”: Mentioned earlier, Complexica provides an Al called Larry,
the Digital Analyst, which is an engine for answering business questions and running simulations. In a
commercial context, Complexica’s platform can do what-if analysis for marketing and sales
investments emerj.com emerj.com. Pfizer Australia's use was illustrative: they used Complexica's
What-If Simulator powered by Larry to model how different marketing spend allocations and sales
territory alignments would affect product uptake emerj.com emerj.com. The Al ingested data on past
sales, seasonal demand patterns, and marketing actions, and could predict outcomes of strategies
(e.g., "If we increase digital ad spend by 15% for Drug A in Q4, what might be the revenue impact?”).
It also optimized sales territory mapping — using machine learning to suggest the ideal carving of
rep territories based on workload and opportunity, which Pfizer used to restructure their field team in
a more data-driven way emerj.com. The underlying model was trained on thousands of data points of
sales performance, investment, and external conditions emerj.com. According to Complexica, the Al
could predict which customers (physicians, hospitals) offer the most sales uplift opportunity and
which marketing campaigns would yield the best ROl emerj.com. While Pfizer was one big-name
client, Complexica also lists Sigma Healthcare and Boehringer Ingelheim as clients for similar
decision support emerj.com. This example shows how Al acts as a "digital consultant”, crunching
numbers to guide commercial strategy.

e Market Access and Pricing: Another area of Bl is understanding payer dynamics and pricing
strategy. Al is helping simulate the impact of pricing changes or new formulary wins/losses. For
example, an Al model might predict how a price drop would increase volume but also trigger
competitor responses. Companies like IQVIA provide market access analytics where ML models
segment payers and predict their behavior (like identifying which payers are likely to be receptive to
a contracting offer based on historical data). Also, HEOR (Health Economics and Outcomes
Research) teams use Al to model budget impact or cost-effectiveness by rapidly calculating
scenarios for different patient subsets.

¢ Trend Analysis and Early Warning: On a higher level, Al can detect macro trends. For instance,
monitoring if there's a sudden surge in mentions of a therapy area in publications or an uptick in
diagnostic rates for a disease — such patterns might indicate a future market opportunity. Or,
detecting sentiment trends (via social media or physician surveys) around a product. Some pharma
use sentiment analysis Al on physician feedback (e.g., analyzing free-text comments from rep
meetings or medical inquiry logs) to gauge the medical community's perception. If negative
sentiment is rising about an aspect of a drug (say, injection pain), the company can respond with
education or formulation improvements.

Key Players and Tools Recap (Commercial Bl):

¢ BI Platforms with Al: Microsoft Power Bl's Al features (key driver analysis, Q&A natural language
querying) are general but used in pharma contexts. Tableau has an "Explain Data” feature now using
Al to highlight possible explanations for data points.

e Specialized Vendors: WhizAl (conversational analytics), Tableau CRM (formerly Einstein Analytics)
for life sciences, IQVIA Orchestrated Analytics (combining many datasets with Al insights).
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e Competitive Intelligence: AlphaSense, Amplifi, Bloomberg's biopharma dashboards, and others that
use Al to keep track of news and pipelines. Some pharma subscribe to Pharmaintelligence
(Citeline) which has started integrating Al to analyze the big data of trials and pipelines for
competitive insights.

e Open-Source: While commercial tools dominate here, open-source tools like Python (with libraries
such as Prophet for forecasting, or various NLP libraries) are used by internal analytics teams for
bespoke analyses. E.g., a data science team at a pharma might use open-source libraries to build a
physician segmentation model using clustering algorithms, rather than a vendor tool. KNIME (again)
is often used by commercial analytics teams too, to blend data from different sources in a no-code
way and apply basic ML - for instance, KNIME might be used to create a dashboard merging sales,
marketing, and medical data to see the full picture, and using an R or Python script node within it to
run an ML model for next best action. This flexibility makes it a popular open platform (and it's free).

¢ Generative Al for Insight Delivery: McKinsey highlighted a “Customer enablement co-pilot” use
case where generative Al provides on-demand retrieval/summarization of data for marketers and
analysts, leading to 70—15% improvements in field team productivity and 1-2% sales growth by
enabling richer conversations with healthcare providers mckinsey.com mckinsey.com. They also
described “Generating strategic insights”: brand leads using gen Al's interactive search to
integrate customer research, physician data, policy changes, etc., which could improve insight
understanding by 10-30% mckinsey.com mckinsey.com. These percentages hint at real gains —
essentially, more knowledge at the marketers’ fingertips, less time spent on grunt work of collating
data, and more on interpretation. Another compelling use case is patient support and adherence
(which bridges commercial and care): generative Al can help patients navigate reimbursement or
understand their therapy, improving adherence by 5-10% per McKinsey's estimates mckinsey.com
mckinsey.com — better adherence means better real-world efficacy and, from a business POV,
sustained product use.

In practice, the commercial domain is where some of the most immediate productivity
improvements from Al are being seen, because these are often less regulated activities
compared to R&D, allowing faster experimentation. For example, using ChatGPT to draft an
internal market research summary might be done today in a pharma marketing team (with
confidentiality precautions) — something that would have taken an analyst days to prepare
manually. The caution, however, is ensuring Al-driven recommendations remain compliant with
pharma regulations (avoiding any non-approved claims, etc.). Thus, many tools incorporate
guardrails, and humans are kept in the loop to review Al outputs.

To conclude this section, Al in market intelligence is empowering pharma companies to be more
agile and informed in a competitive environment. They can sense and respond to market
changes faster, tailor their engagement to customer needs more precisely, and allocate
resources more efficiently. The result should be better alignment of products to patients who
need them, and stronger business performance.

Below is a summary table of example Al-powered Bl tools/platforms across all the categories
discussed, with their primary use cases and characteristics:
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Tool | Platform

BenevolentAl
Platform

AtomNet
(Atomwise)

Medidata Al -
Intelligent Trials

Saama LSAC

Roche Data
Computation
Platform (DCP)

Oracle Argus &
Safety One

IQVIA NLP Suite

Complexica
Larry (What-If
Simulator)

WhizAl

KNIME Analytics
Platform

RDKit

OHDSI ATLAS

IntuitionLabs - Custom AI Software Development
from the leading Al expert Adrien Laurent

Provider |
Type

BenevolentAl
(Commercial)

Atomwise

(Commercial)

Dassault
Systémes
(Commercial)

Saama
(Commercial)

Open-Source
(by Roche)

Oracle
(Commercial)

IQVIA
(Commercial)

Complexica
(Commercial)

WhizAl

(Commercial)

Open-Source
(KNIME)

Open-Source
(Community)

Open-Source
(OHDSI)

Key Pharma BI
Applications

Drug discovery — target
identification, drug
repurposing

Drug discovery — virtual
screening (small
molecules)

Clinical trial design &
operations analytics

Clinical development BI -
patient recruitment, site
analytics, risk monitoring

Manufacturing analytics —
process monitoring, GMP
compliance

Pharmacovigilance —
adverse event case
management

Real-world data & PV —
text mining of medical
records, literature

Commercial strategy —
forecasting,
marketing/sales
optimization

Commercial Bl -
conversational analytics
for sales/marketing data

General-purpose data
science — widely used in
R&D and commercial
analytics

Cheminformatics — drug
discovery support

Real-world evidence &
outcomes research

Al-Powered Business Intelligence Applications in Pharma

Notable Features (Tech)

ML + Knowledge Graph
mining of biomedical data

Deep learning (CNN) for
structure-based design

Predictive analytics on
global trial data; anomaly
detection; Al-guided
protocol design

ML/NLP for eligibility
matching; pre-built Al
models for dropout risk

Modular open platform
(microservices for
analysis); real-time
dashboards; Part 11
compliance

Al for auto-case intake &
translation; signal
detection integration

Advanced NLP (19/20 top
pharma use it); ontology-
based extraction

Predictive analytics and
optimization; “Digital
Analyst” Q&A interface

GenAl/LLM-driven Q&A on
data; pharma-tailored
domain model

Low-code workflows;
integrates R, Python,
RDKit; extensions for
chemoinformatics

Chemical informatics
toolkit; descriptor calcs,
fingerprints, substructure
search

Cohort selection,
epidemiological analysis,
and ML on observational
data

Example Adoption

AstraZeneca partnership (CKD
target) coherentsolutions.com

Sanofi multi-target deal; >16B
compounds screened
developer.nvidia.com

Used by Launch Therapeutics
for trial acceleration
siliconangle.com

Pfizer partnership for trial
analytics (press release)

Deployed at 9+ Roche sites;
now community-driven
intuitionlabs.ai

PrimeVigilance uses Al-powered
Argus for efficiency oracle.com

Used to mine EHR notes for
patient finding and safety
signals igvia.com

Pfizer Australia optimized
territories and campaigns
emerj.com

Deployed at pharma for on-
demand sales insights (e.g.,
Novartis as per WhizAl case
study)

Utilized by many pharma
(Novartis, etc.) for internal
analytics prototyping
intuitionlabs.ai intuitionlabs.ai

Core component in most pharma
chemoinformatics pipelines
intuitionlabs.ai intuitionlabs.ai

Used by Janssen, FDA, others
for RWE studies intuitionlabs.ai

Table: Representative Al-powered Bl tools in pharma, spanning discovery, clinical,

manufacturing, safety, and commercial domains. Open-source tools (highlighted) provide
foundational capabilities that many companies leverage internally alongside commercial
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software. Sources: coherentsolutions.com developer.nvidia.com siliconangle.com intuitionlabs.ai
oracle.com igvia.com emerj.com intuitionlabs.ai intuitionlabs.ai intuitionlabs.ai.

Emerging Trends and Future Developments

The integration of Al into pharmaceutical Bl is accelerating, and several trends are shaping its
future in 2025 and beyond:

¢ Generative Al Boom: The year 2024 saw an explosion in generative Al applications across
industries, and pharma is embracing this cautiously but enthusiastically. Beyond the use cases
already discussed (document drafting, insight summarization, molecule generation), we expect LLM-
based assistants to become commonplace in pharma organizations. For instance, regulatory affairs
departments might use GPT-like models (securely fine-tuned on internal data) to answer complex
questions like “What are the differing pharmacovigilance reporting requirements in the US vs EU for
our product?” — tasks that involve synthesizing multiple documents. Similarly, scientists can use Al
assistants to quickly retrieve prior experiments, protocols, or scientific context from internal
knowledge bases. McKinsey predicts that companies who effectively deploy gen Al enterprise-wide
(with proper data governance) could see significant productivity gains and better decision-making,
but they caution the need for a clear roadmap and C-suite commitment mckinsey.com mckinsey.com.
Ensuring factual accuracy (avoiding Al hallucinations) will be paramount — hence an emphasis on
“explainable and trustworthy Al"” with citations (like Causaly's copilot that always provides source
links causaly.com causaly.com).

¢ Increased Open-Source Collaboration: Pharma has traditionally relied on proprietary tools, but
there is a clear move toward open-source adoption to avoid vendor lock-in and foster innovation
intuitionlabs.ai intuitionlabs.ai. Major companies (Roche, Novartis, Pfizer, GSK, etc.) are actively
contributing to or initiating open projects. Examples include Roche's DCP (manufacturing) and the
widespread use of OpenCDISC/Pinnacle 21 for clinical data compliance. The FDA and EMA are also
more accepting of analyses done with open-source (provided validation) intuitionlabs.ai
intuitionlabs.ai, which further legitimizes these tools. We foresee more open-source platforms for
data sharing in precompetitive spaces — e.g., an open Al model for toxicity prediction or an open
database for formulation data. Regulators themselves releasing code (FDA's open-source Python
package for pharmacometrics, as an example) is another trend, which will benefit industry Bl efforts.

e Fusion of Al and Knowledge Graphs: As data volume grows, simply having Al point solutions isn't
enough - organizations are building integrated knowledge ecosystems. This means linking data
from research, clinical, commercial, etc., in unified data fabrics or graphs, and layering Al to draw
insights across them. A Bl professional might query an Al system that touches research data (to
recall a biomarker study) and commercial data (to see if that biomarker correlates with sales in any
way) in one go. Platforms like Palantir Foundry and Databricks Delta Lakehouse are facilitating this
integration of diverse pharma data, and they embed Al tooling so that once data is unified, machine
learning and analytics can be performed easily on top. Pharma companies are investing in these
enterprise data and Al platforms to break silos — e.g., Sanofi's “Future Data Foundation” built on
Palantir, or GSK's partnership with Databricks for a unified analytics platform. The technological
underpinning often involves cloud computing, data lakes, and MLOps (machine learning operations)
for deploying models at scale.
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¢ Regulatory and Ethical Frameworks: Regulatory bodies are starting to provide guidance on Al use
in drug development and quality. The FDA released a discussion paper on Al in drug manufacturing
(2023) encouraging its use but emphasizing validation and transparency of algorithms. We can
expect formal guidelines on using Al in clinical trial conduct (for instance, if Al triages patients, how
to ensure it's fair and doesn't introduce bias?) and in safety signal detection. Explainable Al (xAl) is
a big theme - tools that can show why an Al made a recommendation, crucial for trust in regulated
decisions. Vendors are thus incorporating explainability features (e.g., highlighting which data points
influenced a prediction). Data privacy is another concern: much of pharma Bl involves sensitive
patient data, so methods like federated learning (where Al models train across partners’ data
without sharing raw data) are being explored in consortia so companies can collaboratively learn
from pooled data without compromising privacy.

e Al-First Culture and Upskilling: A non-technical but important trend is the cultural shift. Pharma
companies are training their workforce in Al and data literacy. Many have created internal Al centers
of excellence” and are upskilling analysts and scientists to use Al tools directly (no-code or low-code
solutions help here). The democratization of Al via easier interfaces (conversational Bl, automated
ML) means more roles can leverage Al without needing a data scientist in the loop for every query. As
a result, decisions can be made faster and at the point of need.

¢ ROI and Success Stories Drive Adoption: As more case studies show clear return on investment,
buy-in increases. For instance, the success of Al-discovered drugs entering trials motivates more
R&D investment in those platforms. The supply chain savings reported by Pfizer and J&J encourage
other companies to follow suit. It's a virtuous cycle: early wins in Al Bl justify further expansion.
According to a Statista survey, 75% of "Al-first” biotech firms heavily integrate Al into discovery, but
traditional pharma was five times less — however, that gap is closing as traditional players catch up
coherentsolutions.com. By the end of this decade, Al-driven Bl is expected to be standard practice,
not a novelty, in all top pharma.

¢ Holistic Impact on Drug Lifecycle: Finally, these Al tools are increasingly connected, potentially
allowing “closed-loop” optimization. For example, insights from real-world data (post-market) can
feed back into discovery (maybe suggesting a new indication or a molecular tweak for better safety)
much faster via Al analysis, thereby shortening the lifecycle feedback loop. Similarly, manufacturing
data could inform R&D about formulation robustness. Al acts as the connective tissue to ensure
learning in one domain informs others, creating a continuously improving cycle of development and

commercialization.

In conclusion, Al software for pharma Bl is a vibrant and quickly evolving field. Companies now
have at their disposal an arsenal of Al-powered tools — both commercial and open-source — to
generate insights from data that would have been impossible to synthesize manually. These
tools are categorized by use-case in this report, but one should note that the ultimate power of
Al in pharma comes when these categories converge, painting a comprehensive, data-driven
picture for decision makers. The challenge moving forward will be to govern these Al systems
responsibly, ensure quality and compliance, and train people to work effectively alongside Al. If
done well, the pharmaceutical industry stands to benefit through more efficient operations,
faster innovation, better patient outcomes, and an enhanced ability to navigate the ever-more
complex scientific and market environment. The early successes — from Al-curated drug
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pipelines to smoothened supply chains — give a promising glimpse of what Al-augmented
pharma companies can achieve in the years to come.

Sources: The information in this report is supported by a range of industry sources, including Al
in pharma market analyses coherentsolutions.com coherentsolutions.com, case studies from
vendors and pharma companies aciinfotech.com emerj.com, and expert commentary on
emerging technologies mckinsey.com coherentsolutions.com. Each claim and example has been
cited to allow further exploration and verification of the content presented.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs
leads the US market in custom Al software development and pharma implementations with proven
results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex
Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11
compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years
in software development, multiple successful exits, and patent holder. Recognized as one of the top
Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs,
chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private
cloud Al infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data
conversion, automated document analysis, and intelligent data extraction from clinical and regulatory
documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and
custom field force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants,
and automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory
management solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and
real-time pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring,
and custom data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.
We make no representations or warranties of any kind, express or implied, about the completeness,
accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or
its representatives be liable for any loss or damage including without limitation, indirect or consequential
loss or damage, or any loss or damage whatsoever arising from the use of information presented in this
document.

This document may contain content generated with the assistance of artificial intelligence technologies.
Al-generated content may contain errors, omissions, or inaccuracies. Readers are advised to
independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are
the property of their respective owners. All company, product, and service names used in this document
are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply
endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in
pharmaceutical and biotech companies. As the premier US-based Al software development company for
drug development and commercialization, we deliver cutting-edge custom Al applications, private LLM
infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance
software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of
software development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your
business needs, please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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