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Comparing Al Agents and Al Workflows
in Pharmaceutical IT

Introduction

Artificial Intelligence (Al) is increasingly pervasive in the life sciences and pharmaceutical
industry, from drug discovery labs to hospital networks. Two key paradigms have emerged for
implementing Al solutions: Al agents and Al workflows. While both leverage Al to automate or
augment tasks, they differ fundamentally in design and operation. This report provides a
technical comparison of Al agents versus Al workflows, with examples from pharma and
healthcare, an analysis of their pros and cons in IT environments, and recent industry adoption
trends. The goal is to help IT professionals in U.S. pharma understand where each approach fits
best in their organizations.

Defining Al Agents vs Al Workflows

To ground the comparison, it is important to define what we mean by Al agents and Al workflows
in an enterprise context:

What is an Al Workflow?

An Al workflow is a sequence of steps or processes that integrates Al capabilities into a
predefined flow of tasks. In technical terms, an Al workflow augments traditional automation with
Al models or algorithms at certain stages (Automation, Al Workflows, or Al Agents? Key
Considerations by Virtasant). These workflows are typically structured and linear, meaning the
sequence of actions is largely predetermined by developers or process designers (Al agents vs
traditional automation - why starting simple matters-Crossfuze). For example, a workflow for
handling customer emails might have explicit rules: “If an email mentions an order status, query
the order database and respond with a status update; if it’s a refund request, route it to
accounting; otherwise ask for clarification.” Each step is predefined and triggered by specific
conditions (Al agents vs traditional automation - why starting simple matters-Crossfuze).

Al workflows often use APls or integrations to call Al services (such as machine learning models
or large language models) as part of their steps (Automation, Al Workflows, or Al Agents? Key
Considerations by Virtasant). This enables more adaptive decision-making than basic rule-
based automation. For instance, a workflow might call a natural language processing API to
understand an email's intent, or use a predictive model to prioritize a task. However, the
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workflow itself doesn’t fundamentally change its structure on the fly — it follows the “rails” laid
out by its designers (Al agents vs traditional automation - why starting simple matters-
Crossfuze). In operational terms, Al workflows require organizations to map out business
processes and insert Al where it adds value, but they remain controlled and predictable in
execution.

Example (Al Workflow): In pharmaceutical R&D, an Al workflow might automate the pipeline of
screening drug candidates. One step uses a machine learning model to filter promising
compounds from a large database, the next step uses a predictive model (e.g. a QSAR model) to
assess toxicity, and another step ranks the candidates for chemist review. Each stage is
connected in a fixed sequence. A real-world illustration is Recursion Pharmaceuticals' high-
throughput screening system, which uses machine learning to analyze cellular images and
screen thousands of compounds in parallel for potential drug candidates (Artificial
Intelligence (Al) Applications in Drug Discovery and Drug Delivery: Revolutionizing Personalized
Medicine - PMC). This workflow accelerates identification of leads for rare disease treatments by
following a scripted process (data generation = Al analysis = hits selection), achieving far
greater scale than manual methods (Artificial Intelligence (Al) Applications in Drug Discovery and
Drug Delivery: Revolutionizing Personalized Medicine - PMC). Such Al-augmented pipelines
exemplify how workflows can incorporate sophisticated Al while still operating within a defined
procedural framework.

What is an Al Agent?

An Al agent is a more autonomous Al-driven system that can perceive its environment, make
decisions, and act to achieve goals without needing step-by-step instructions for every
action. In technical terms, an Al agent is given an objective and empowered to “figure out” the
necessary steps or workflow by itself (Al agents vs traditional automation - why starting simple
matters-Crossfuze). It can dynamically plan tasks, access various tools or data, and adjust its
course of action based on context — essentially designing its own workflow to meet the goal
(Al Agents vs. Al Assistants-IBM) (Al Agents vs. Al Assistants-IBM). Al agents might leverage
advanced techniques like reinforcement learning, planning algorithms, or large language models
with tool use to decide on their next actions.

Compared to a fixed workflow, an Al agent operates with much greater autonomy. After an initial
prompt or goal, it can continue working without constant human prompts, drawing on its
training and context to make decisions (Al Agents vs. Al Assistants-IBM) (Al Agents vs. Al
Assistants-IBM). For example, instead of a static email-handling workflow, an Al agent might be
told, “Help resolve this customer’s issue.” The agent will interpret the request, determine if it
needs more information from the user, lookup data in databases, call APIs, or even collaborate
with other systems, in whatever sequence it devises to solve the problem (Al agents vs
traditional automation - why starting simple matters-Crossfuze). In essence, the agent is like an
intelligent problem-solver that plans and adapts in real time, rather than executing a pre-written
script.
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From an operational standpoint, Al agents require robust frameworks to manage their autonomy.
They often maintain persistent memory of past interactions and learn from experience, refining
their behavior over time (Al Agents vs. Al Assistants-IBM). They may integrate multiple
capabilities (NLP, computer vision, databases, etc.) within one entity, breaking down silos
between systems (Al Agents vs. Al Assistants-IBM). This makes them powerful but also more
complex to govern. Al agents in pharma could take the form of a virtual research assistant that
autonomously assembles literature, generates hypotheses, and plans experiments. For instance,
multi-agent systems have been trialed in healthcare settings: one example is using several Al
agents in an emergency department to triage patients, where agents collaboratively adjust
patient priority based on real-time vital signs and sensor data (Al Agents vs. Al Assistants-IBM).
Another agent might simultaneously optimize hospital pharmacy inventory by predicting drug
usage and reordering supplies just in time (Al Agents vs. Al Assistants-IBM). These agents
operate in an environment with many uncertainties and make decisions on the fly, which a static
workflow could not easily handle.

Key Differences at a Glance

In summary, the fundamental difference comes down to autonomy and flexibility. Al workflows
are like trains on fixed tracks - efficient and reliable for predefined routes, but constrained to
the path laid out (Al agents vs traditional automation - why starting simple matters-Crossfuze).
Al agents are like self-driving cars — given a destination, they choose their own route, detour
around obstacles, and even find shortcuts, offering more flexibility but with less predictability (Al
agents vs traditional automation - why starting simple matters-Crossfuze). The table below
highlights key comparative features:

Aspect Al Workflow Al Agent

Predefined sequence of

tasks (deterministic flow) Dynamic and goal-driven (non-
(Al agents vs traditional deterministic flow). Plans its own
automation - why starting sequence of actions to achieve
Structure . . -
simple matters- objectives (Al agents vs traditional
Crossfuze). Each step is automation - why starting simple

scripted by developers or matters-Crossfuze).
analysts in advance.
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Memory &
Learning

Tools
Integration

Transparency
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Al Workflow

Limited autonomy -
follows rules and calls Al
models within set points.
Decisions are constrained
to the workflow logic.

Can adapt inputs (e.g. use
Al to interpret data) but
the process is fixed.
Handles anticipated
variations, but unexpected
scenarios often require
new rules.

Typically stateless beyond
each run, or limited
memory (some workflows
might pass along context,
but no long-term learning
by default).

Invokes specific Al
tools/services at defined
steps (e.g. calls an ML
model API). Integration
points are predetermined.

High transparency —
process is explicitly
defined, so it's easier to

Al Agents vs Workflows in Pharma IT: Technical Comparison

Al Agent

High autonomy — can make
independent decisions after initial
goal (Al Agents vs. Al Assistants-
IBM). Evaluates conditions and
decides which actions or tools to
use and when (Al Agents vs. Al
Assistants-IBM).

Adaptive and flexible — can handle
unanticipated situations by altering
its plan. Capable of creative
problem-solving and adjusting to
real-time changes in environment
(Al agents vs traditional automation
- why starting simple matters-
Crossfuze).

Maintains memory of past
interactions; learns from feedback
over time, improving its
performance in future tasks (Al
Agents vs. Al Assistants-IBM). Can
refine strategies based on
successes or failures (akin to
training).

Can choose from a range of tools in
real time (APls, databases, other
models) as needed (Al Agents vs.
Al Assistants-IBM). For example,
decides whether to use an NLP
model or a search engine or both to
accomplish a subtask.

Lower transparency — the agent'’s
self-devised sequence may be
harder to trace, and reasoning can
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Aspect Al Workflow

trace how outcomes are
produced at each step.

Easier to measure per-step

performance (e.g.

accuracy of the model at
Performance Step 2, throughput of
Metrics entire workflow).
Benchmarking is
straightforward for known

scenarios.

Moderate - requires
process analysis and
integration of Al where
needed. Existing workflow
and RPA tools (e.g. BPM
software, orchestration

Implementation
Complexity

frameworks) can be used.
Easier to test in isolation.

Pros, Cons, and Ideal Use Cases

Al Agents vs Workflows in Pharma IT: Technical Comparison

Al Agent

be opaque (especially if driven by
complex Al like deep learning) (Al
Agents vs. Al Assistants-IBM).

Measured by goal achievement and
efficiency, which can vary. May
require scenario-based evaluation.
Performance can degrade in edge
cases if the agent chooses a poor
strategy (harder to benchmark
deterministically).

High — requires advanced Al
development (possibly custom
agents, training, and extensive
validation). More resources needed
for development, monitoring, and
maintenance due to
unpredictability and complexity
(Automation, Al Workflows, or Al
Agents? Key Considerations by
Virtasant).

Both Al workflows and Al agents have roles to play in pharmaceutical IT, each with strengths and

weaknesses. This section discusses the advantages and disadvantages of each approach, along

with scenarios where they are most suitable in a pharma context.

Al Workflows in Pharma - Pros, Cons, Use Cases

Pros: Al workflows offer predictability, control, and ease of implementation in many cases.

Because they operate in a constrained, defined manner, they are reliable for repetitive and
well-understood processes (Al agents vs traditional automation - why starting simple matters-

Crossfuze). This reliability is crucial in regulated environments like pharma, where compliance

and traceability are important. Workflows are also typically easier to validate and govern - since
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each step is known, QA teams can verify that the Al components (such as a model making a
decision) meet requirements before deployment. In terms of resources, implementing an Al-
enhanced workflow often builds on existing automation or IT infrastructure (e.g. using existing
data pipelines, RPA tools, or cloud Al services), which means lower development overhead
than creating a fully autonomous agent. Many pharma companies have found quick wins by
inserting Al into their workflows: for example, using natural language processing to automate
pharmacovigilance workflows (scanning incoming drug safety reports for adverse events) or
using machine learning in supply chain workflows to predict demand for drugs. These kinds of
improvements can yield efficiency gains with relatively low risk.

Cons: The structured nature of workflows is also their limitation. Al workflows lack the
flexibility to handle scenarios beyond what they were explicitly designed for (Al agents vs
traditional automation - why starting simple matters-Crossfuze). If a process encounters an
unexpected situation or a decision that wasn’t encoded, the workflow might fail or require
human intervention. In a cutting-edge pharmaceutical research environment, this can be a
bottleneck - for instance, a rigid data processing pipeline might miss novel insights because it
doesn’t explore beyond its fixed logic. Additionally, while workflows integrate Al, they may not
fully leverage Al's potential for learning and adaptation. Each workflow is often siloed to a
specific task; it won't improve itself over time unless developers update the underlying models
or rules. Operationally, maintenance can become an issue if too many specialized workflows
proliferate — each one might need updates when data sources or APIs change. In summary, Al
workflows trade away some innovation potential for stability. There's also the challenge of
scaling workflows: they work great for defined tasks but orchestrating many workflows for
complex end-to-end processes can become complicated (this is where agents or more holistic
systems might be considered).

Ideal Use Cases: In pharmaceutical IT, Al workflows are ideal when the process is well-defined
and critical to get right, but can benefit from Al to handle complexity within certain steps.
Some prime use cases include:

o Data Processing and Analysis Pipelines: Many pharma companies deploy Al workflows to
handle large-scale data analysis — for example, processing genomics or screening data.
The workflow might sequentially: collect raw data, use Al to clean and normalize it, apply a
predictive model to identify patterns, and then generate a report. This structured approach
ensures reproducibility (important for research audits) while using Al for heavy lifting in the
middle steps.

« Routine Administrative Tasks: Workflows augmented with Al are streamlining back-office
operations in healthcare and pharma. A common example is insurance claims processing
and medical record management — an Al workflow can extract information from documents
(using OCR and NLP), classify cases, and route them appropriately, significantly speeding
up what used to be manual paperwork (Automation, Al Workflows, or Al Agents? Key
Considerations by Virtasant). These tasks have clear rules (often regulated), so a workflow
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can be designed to handle most cases, with Al adding some adaptability to different
document formats or phrasings.

o Manufacturing and Maintenance: Pharmaceutical manufacturing benefits from Al
workflows in quality control and maintenance. For instance, an Al-driven workflow can
monitor sensor data from production equipment and predict when a machine is likely to fail
or fall out of spec. If certain vibration or temperature readings deviate, the workflow's Al
model flags a likely maintenance need, and the workflow automatically schedules a service
or adjusts the process. This kind of predictive maintenance workflow was similarly used
by Toyota to reduce equipment downtime by 50% (Automation, Al Workflows, or Al Agents?
Key Considerations by Virtasant). In pharma, where equipment uptime and product quality
are paramount, such workflows can save costs and prevent defects.

* Incremental Decision Support: Whenever a series of approvals or checks is needed (e.g. in
clinical trial monitoring or regulatory submission preparation), an Al workflow can assist. For
example, a workflow for clinical data review might automatically query disparate data
sources, use Al to detect anomalies or safety signals in patient data, then compile a
summary for a human reviewer. Each of these steps is predefined, but the Al adds insight
(like highlighting a potential safety issue that a simple rule might miss). This ensures
consistency and frees experts to focus on decisions that truly require human judgment.

By deploying Al workflows in such use cases, companies have seen measurable improvements.
Camping World, though in a different industry, improved customer engagement by 40% and cut
response times to 33 seconds by using Al-powered workflows to triage customer requests
(Automation, Al Workflows, or Al Agents? Key Considerations by Virtasant) — an approach
pharma firms are adapting for improving medical inquiries handling and other customer service
areas.

Al Agents in Pharma - Pros, Cons, Use Cases

Pros: Al agents bring greater intelligence and autonomy to the table. Their biggest advantage
is the ability to handle complex, open-ended problems that are difficult to fully hard-code in a
workflow (Al agents vs traditional automation - why starting simple matters-Crossfuze). In the
fast-moving world of pharmaceutical innovation, this can be a game changer. For example, an Al
agent could act as a research assistant that not only searches databases but also formulates
new research directions or adapts an experiment in real-time based on intermediate results. This
level of autonomous decision-making can accelerate R&D by uncovering solutions a static
program might not find. Agents are also excellent for situations requiring continuous learning
and adaptation. In pharmacovigilance, one can envision an Al agent that continuously learns
from new safety reports and literature — adjusting its detection algorithms on the fly and
autonomously querying new data sources as they become available. Furthermore, Al agents can
coordinate multiple roles. In a pharma supply chain scenario, one agent might monitor raw
material inventory, another tracks production schedules, and another monitors demand;
together, these agents could negotiate an optimal plan (this is the idea of multi-agent systems
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working in concert). Such distributed problem-solving is a strength of agent-based approaches.
From a business perspective, when successful, Al agents can significantly reduce the need for
human intervention in routine decision loops, potentially operating 24/7 and scaling on
demand. This can lead to cost savings and faster operations — e.g., using an Al agent to handle
after-hours support for drug information queries to doctors, where the agent can independently
find answers from a knowledge base and only escalate the truly novel questions to a human
pharmacist. A Deloitte report noted that Al's scalability (as seen in autonomous systems)
provides unmatched advantages during peak demands, such as drug launches or regulatory
submission crunch times (How Pharma Companies Can Build Trustworthy Al Agents - LinkedIn).
Essentially, agents can pick up slack in ways workflows cannot when the environment gets very
complex or dynamic.

Cons: The autonomy of Al agents comes with significant challenges and risks. Firstly, they are
resource-intensive to build and maintain. Developing a capable Al agent often requires a
dedicated team of data scientists, engineers, and domain experts. At Mayo Clinic, for instance, a
specialized team of 60 people was assembled to work on Al and data-driven initiatives including
advanced Al agents, illustrating the level of investment needed for cutting-edge Al deployments
(Mayo embraces ‘citizen development' for Al - Becker's Hospital Review-Healthcare News &
Analysis). Even after deployment, agents need ongoing monitoring — because they can make
unexpected choices, robust oversight (sometimes called human-in-the-loop) is necessary to
ensure they don't go off track. IBM cautions that we are still in “early days” for fully autonomous
agents and that human guidance is often needed to redirect or intervene when agents get
stuck or produce undesired results (Al Agents vs. Al Assistants-IBM) (Al Agents vs. Al
Assistants-IBM). One known issue is that if an Al agent’s underlying model (say a large language
model powering its reasoning) hallucinates or errs, the agent might come up with an invalid
plan or loop endlessly (Al Agents vs. Al Assistants-IBM). These failure modes are less of a
concern in rigid workflows. In terms of predictability, agents can be a double-edged sword -
their lack of transparency means they might make a decision that’s hard to explain, which is
problematic in regulated areas (imagine an agent making a clinical decision without a clear
rationale; this would raise compliance and ethical issues). Performance can also vary: an agent
might solve a novel problem elegantly, but it might also take a convoluted route that wastes time
or compute resources. As a result, validation and testing of Al agents is very difficult — you
have to simulate many scenarios to trust an agent. Another con is cost: running a highly
autonomous agent, especially one that uses complex models or searches large solution spaces,
can be computationally expensive. In practice, many organizations find that simpler Al solutions
give a better ROI for common tasks, and only invest in true agents for specific high-value
applications. Finally, from a cultural perspective, deploying agents requires trust and change
management — staff need to trust the agent to operate correctly, which can be a barrier in
conservative, safety-focused industries like pharma. In summary, the power of agents comes
with trade-offs in complexity, control, and risk that must be carefully managed.

Ideal Use Cases: Al agents shine in scenarios where the path to a solution is not
straightforward or may change over time. In pharmaceutical and healthcare IT, such scenarios
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include:

» Adaptive Clinical Trial Management: Running clinical trials involves constant adjustments
— enrolling the right patients, adjusting dosages, monitoring safety signals, etc. An Al agent
could act as a trial coordinator that autonomously adjusts recruitment strategies or
identifies trial sites that are underperforming and reallocates resources, all by analyzing
real-time enrollment data and external factors. If one site faces delays, the agent could
proactively open a new site or change patient allocation. A static workflow could not easily
account for all the variables in a trial, but an agent can learn and adapt to maximize the
chances of success.

e Drug Discovery "Auto-Scientist”: In drug discovery, some companies are experimenting
with autonomous science. For example, an Al agent could generate hypotheses for new
drug-target interactions, plan and execute experiments in a robotic lab, and iterate based
on results. This concept of a “self-driving lab” uses Al agents to make decisions about
which compound to synthesize next or which biological assay to run in order to hit a
research goal (Al-Powered “Self-Driving” Labs: Accelerating Life Science R&D). While still
emerging, this agent-driven approach could dramatically speed up research by exploring
chemical or biological space faster than human scientists alone. Insilico Medicine’s Al
platform, for instance, uses a combination of generative models and reinforcement learning
(an agent technique) to design new molecules and optimize them across multiple objectives
(potency, toxicity, etc.) without explicit human instructions at each step (Beyond Legacy
Tools: Defining Modern Al Drug Discovery for 2025 and Beyond) (Beyond Legacy Tools:
Defining Modern Al Drug Discovery for 2025 and Beyond).

o Personalized Medicine & Patient Interaction: Consider an Al health assistant for patients
on complex medication regimens. As an Al agent, it could autonomously monitor a patient’s
data (symptoms, wearable device readings, lab results), and adjust personalized
recommendations or alert healthcare providers if it detects something worrying. It would
need to decide when to just remind the patient to take a drug, when to suggest a doctor'’s
visit, or even adjust a telemedicine appointment. Because each patient is unique, a one-size
workflow might not suffice, but an agent could tailor its actions. Pharmaceutical companies
are interested in such agents to improve medication adherence and outcomes. For example,
agents could engage with patients in conversational dialogues, answer questions about side
effects (leveraging a knowledge base), and escalate to live support only if necessary -
acting as a round-the-clock care coach. This goes beyond a simple chatbot by enabling the
agent to proactively reach out and change its interaction strategy per patient behavior.

o Complex Supply Chain and Manufacturing Optimization: Pharma supply chains are
global and can be disrupted by many factors (e.g. raw material shortages, sudden demand
spikes, geopolitical issues). An Al agent (or a team of agents) that oversees the supply chain
can continuously adapt ordering and distribution. If a certain API (active pharmaceutical
ingredient) shipment is delayed, the agent could reroute supplies from another warehouse
or switch to an alternate supplier autonomously. Similarly, in manufacturing, an Al agent
could dynamically adjust production schedules across multiple plants in response to real-
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time demand data or predictive analytics signaling a future shortage of a certain drug.
These are complex decision problems where an agent’s ability to handle “new,
unpredictable problems” provides value beyond a fixed optimization model (Al agents vs
traditional automation - why starting simple matters-Crossfuze). Indeed, IBM reports that Al
agents have been used to predict drug shortages and adjust treatment plans accordingly
in hospital settings (Al Agents vs. Al Assistants-IBM) — analogous principles can apply to
pharma companies ensuring continuous drug supply.

e Autonomous Compliance Monitoring: Compliance in pharma (whether in manufacturing,
marketing, or clinical trials) requires monitoring ever-changing regulations and operational
data. An Al agent could serve as a compliance watchdog that reviews processes and
documents, flags potential compliance issues, and even takes corrective actions. For
example, if an agent scanning a pharmacovigilance database detects that certain adverse
event reports exceed a threshold, it might autonomously draft a notification to regulators
and initiate an internal review, following through the steps an audit team would take. This
kind of agent needs to make judgment calls (is this signal significant or a false alarm?) and
coordinate multiple actions, fitting the agent model well.

In these use cases, Al agents can handle complexity and uncertainty more gracefully than static
workflows. However, it's worth noting that in practice many organizations will blend both
approaches. A hybrid setup might use workflows as the backbone for standard operations, and
deploy Al agents for specific functions that require extra intelligence. As one commentary put it,
“most organizations will end up blending both: using an agent’s flexibility for certain tasks but
keeping an overarching workflow in place for others to avoid unnecessary chaos.” (Al agents vs
traditional automation - why starting simple matters-Crossfuze) This layered approach leverages
the best of both worlds — the stability of workflows with the ingenuity of agents.

Market Trends and Al Adoption in Pharma

The pharmaceutical and healthcare sectors in the U.S. have seen a rapid uptick in Al adoption,
both in workflow automation and in piloting agent-like systems. Recent statistics and market
research underscore this momentum:

(Al'in Pharma: Innovations and Challenges-Scilife) Figure: Growth of Al in the pharmaceutical
market. The chart shows the market size of Al in pharma projected to grow from about USD 3.05
billion in 2024 to USD 18.06 billion in 2029, a CAGR of 42.7% (Al in Pharma: Innovations and
Challenges-Scilife). North America is currently the largest market for pharmaceutical Al
solutions, while Asia-Pacific is the fastest growing region, according to Mordor Intelligence. This
explosive growth reflects heavy investment and the high expectations for Al's value in the
industry.
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¢ High Adoption Rates: A majority of pharma organizations are already utilizing Al in some capacity. In
a 2024 industry survey, 81% of pharmaceutical organizations reported using Al in at least one
drug development program (Assessing current Al trends in drug development: Adoption and
transformation (part 1)-Norstella). This indicates that Al workflows (e.g. for lead discovery, trial
analytics) are becoming commonplace. Similarly, 80% of life sciences professionals said they use
Al specifically for drug discovery tasks (Al in Pharma: Innovations and Challenges-Scilife) —
highlighting that early R&D is a hotbed for Al workflow applications. On the enterprise side, 95% of
pharma companies have invested in building Al capabilities as of 2024 (Al in Pharma: Innovations
and Challenges-Scilife). Nearly all big pharma firms now have budget allocated for Al platforms or
talent, a stark change from just a few years ago when Al in pharma was limited to a few pioneers.

¢ Generative Al and Agents Hype: The year 2023-2024 saw an explosion of interest in generative Al
(like GPT-4, etc.), which has trickled into pharma as well. While much of this is in experimental
phases, a survey noted that 25% of healthcare payers/insurers were exploring generative Al use
cases by 2024 (Al Adoption Statistics 2024: All Figures & Facts to Know - Vention). Pharmaceutical
executives are similarly intrigued by how agentic Al (autonomous agents) could handle complex
tasks — for example, pharma leaders anticipate Al agents accelerating processes and providing
cost savings in drug development (Introducing Agentic Al: Its Revolutionary Potential in Pharma).
Analyst firms like Gartner even coined “Agentic Al" as a strategic trend, predicting that by 2025 a
significant portion of new enterprise applications will include an agent component. This is pushing
vendors (IBM, AWS, Microsoft, etc.) to offer frameworks for building Al agents. However, it's also
understood that adoption of full-fledged Al agents in production is nascent — many organizations are
testing them in controlled environments due to the risks mentioned earlier.

e Applications Driving Value: The pharma Al investment is driven by clear value propositions.
McKinsey estimates that Al applications (from automation up to advanced analytics and agents)
could generate between $300-$400 billion in annual value for the pharma industry by 2025 (Al
in Pharma: Innovations and Challenges-Scilife). Key areas contributing to this value include
accelerating drug discovery (Al can cut years off research timelines), improving clinical trial success
rates, personalizing treatments, and automating manufacturing. For example, Al-driven drug
discovery startups have significantly grown - the Al in drug discovery market itself is expected to
reach $4+ billion by 2025, growing ~40% annually (The Ups and Downs of Al for Pharma Investors).
In healthcare delivery, it's projected that by 2025, 90% of U.S. hospitals will use Al technologies
for tasks like early diagnostics and patient monitoring (Al in Healthcare Statistics By Market Share
And Technology). This broad healthcare adoption creates an ecosystem where pharma IT can also
deploy Al solutions that interface with hospital systems (such as Al agents that assist in treatment
decisions using real-world patient data). Another data point: as of 2023, North America (led by the
U.S.) accounts for about 58-60% of the global Al in healthcare revenue (Al in Healthcare Statistics
By Market Share And Technology), reflecting the leadership of U.S. institutions in embracing Al. All
these trends point to a strong appetite for both Al-powered workflows and exploratory agent
solutions in the coming years.
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¢ Challenges and Barriers: Despite high adoption, challenges remain. A common hurdle cited is the
lack of Al expertise - 71% of organizations in pharma felt they don’t have adequate expert staff for
Al (Assessing current Al trends in drug development: Adoption and transformation (part 1)-
Norstella). This partly explains the popularity of partnerships; nearly 79% of companies found Al
partnerships valuable (Assessing current Al trends in drug development: Adoption and
transformation (part 1)-Norstella) (collaborating with Al vendors or startups to fill skill gaps).
Moreover, concerns about regulatory compliance and trust in Al outputs slow down deployment of
autonomous systems. In pharma, any Al system that touches regulated decisions (e.g. affecting a
patient or a drug approval) must be validated. The FDA has been working on guidelines for Al in
medical devices and might in the future regulate certain Al in drug development, so companies tread
carefully. That said, regulatory bodies are also recognizing the potential — there are initiatives to use
Al (even agents) to monitor pharmacovigilance or to help review the flood of data in new drug
applications.

In summary, the U.S. pharma and healthcare sectors are rapidly scaling up Al through a mix of
intelligent workflows and early agent experiments. The data shows a clear trend: almost all
pharma companies are investing in Al, and usage is expanding from back-office
automation to core R&D and clinical functions. The next few years will likely see more agent-
like capabilities being rolled out as the technology matures and as organizations gain confidence
from incremental successes with Al workflows.

Conclusion

Al agents and Al workflows each offer distinct pathways to leverage artificial intelligence in
pharmaceutical IT. Al workflows bring Al into structured processes, enhancing efficiency and
decision-making in a controlled manner — they are today's go-to solution for many pharma
applications, from research data pipelines to operational automation. Al agents, on the other
hand, represent the next frontier of intelligent systems that could tackle complex, adaptive
challenges - their promise is great for pharma (imagine autonomous research assistants or
dynamic supply managers), but so are the technical and governance challenges that accompany
them.

For IT professionals in the pharmaceutical industry, the choice between deploying an Al agent or
an Al workflow (or a combination) should hinge on the problem at hand. If the task is well-
bounded and reliability is paramount (e.g. automating a standard operating procedure or
analyzing a known dataset), an Al workflow is likely the pragmatic choice. If the task is open-
ended or highly complex (e.g. discovering a new drug mechanism or managing an unpredictable
process), exploring an Al agent or agent-based system might yield more innovative outcomes —
albeit with careful oversight. In many cases, a hybrid architecture is prudent: using Al workflows
as the backbone and inserting agent components for the most uncertain parts of the process.

One thing is clear: Al adoption in pharma is no longer a question of “if” but “how.” With the
majority of organizations already utilizing Al (Assessing current Al trends in drug development:
Adoption and transformation (part 1)-Norstella) and investments climbing, those in IT leadership

© 2025 IntuitionLabs.ai. All rights reserved. Page 13 of 15


https://www.norstella.com/assessing-current-ai-trends-drug-development-part-1/#:~:text=With%2071,to%20their%20overall%20R%26D%20success
https://www.norstella.com/assessing-current-ai-trends-drug-development-part-1/#:~:text=With%2071,to%20their%20overall%20R%26D%20success
https://www.norstella.com/assessing-current-ai-trends-drug-development-part-1/#:~:text=In%20fact%2C%2079,AI%20to%20its%20fullest%20potential
https://www.norstella.com/assessing-current-ai-trends-drug-development-part-1/#:~:text=In%20fact%2C%2079,AI%20to%20its%20fullest%20potential
https://www.norstella.com/assessing-current-ai-trends-drug-development-part-1/#:~:text=According%20to%20Norstella%E2%80%99s%20State%20of,and%20innovation%20across%20the%20sector
https://www.norstella.com/assessing-current-ai-trends-drug-development-part-1/#:~:text=According%20to%20Norstella%E2%80%99s%20State%20of,and%20innovation%20across%20the%20sector
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-workflows-in-pharma-it-technical-comparison.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-workflows-in-pharma-it-technical-comparison.pdf

P reiiontabs Al Agents vs Workflows in Pharma IT: Technical Comparison

must architect solutions that are both cutting-edge and robust. By understanding the
differences between Al workflows and Al agents, and by keeping abreast of industry trends and
case studies, professionals can make informed decisions that harness Al effectively while
managing risk. As the technology and regulatory guidance evolve, we can expect Al workflows to
become even more capable, and Al agents to gradually move from pilots to production in areas
where their autonomy delivers a clear advantage. Balancing these approaches will be key to
driving the next wave of productivity and innovation in the pharmaceutical sector — whether it's
streamlining operations or accelerating the delivery of life-saving therapies to patients.

Sources: This report drew on a range of authoritative sources, including industry case studies,
academic reviews, and expert analyses. Notable references include IBM's documentation on Al
agents (Al Agents vs. Al Assistants-IBM) (Al Agents vs. Al Assistants-IBM), a 2025 Virtasant
industry report contrasting automation, Al workflows, and agents (Automation, Al Workflows, or
Al Agents? Key Considerations by Virtasant) (Automation, Al Workflows, or Al Agents? Key
Considerations by Virtasant), as well as data from recent surveys and market research (Norstella
2024 survey (Assessing current Al trends in drug development: Adoption and transformation
(part 1)-Norstella), Scilife report 2025 (Al in Pharma: Innovations and Challenges-Scilife), etc.)
that illustrate the adoption and impact of Al in pharma. These sources and others are cited
throughout the text to provide further reading and evidence for the points discussed.
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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 an Al software development company specializing in helping life-science companies
implement and leverage artificial intelligence solutions. Founded in 2023 by Adrien Laurent and based in
San Jose, California.

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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