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In the modern healthcare technology ecosystem, a seismic shift is underway.

Generative Al, once the realm of lab demos and prototype chatbots, is now emer
as a core primitive within the application layer of healthcare infrastructure. The
by major platforms like Zocdoc, Cedar, and Epic to integrate conversational Al i
scheduling, billing, triage, and patient interaction workflows signals a transform
—not just in the tools we use, but in the foundational architecture of digital hea

experiences.

But while this transition is laden with opportunity, it also exposes deep structur
questions. What makes an Al feature truly defensible in a competitive landscape
where everyone has access to the same models? How should companies think ab
embedding Al into workflows that span internal modules and external integratic
And at what point do legacy system constraints become so structurally limiting 1

the only rational response is to rebuild from scratch?

This essay explores these questions from the vantage point of a Chief Technolog
Officer responsible for long-range architectural bets. It argues that the next era
healthtech will not be won by those who simply bolt Al onto existing systems. It
be defined by those who can reimagine end-to-end user journeys, integrate Al in
deepest seams of workflow orchestration, and do so while navigating the burden

and opportunities—of legacy infrastructure.

The Illusion of Differentiation in the Age of Foundation Model Ubiquity



One of the more counterintuitive dynamics of the current GenAl boom is that a
to top-tier models is no longer a meaningful moat. OpenAl, Anthropic, Google,
and Mistral all offer state-of-the-art large language models (LLMs) through publ
APIs or downloadable weights. These models exhibit similar performance

characteristics across many general tasks. The bar to shipping an Al-powered sc

or a conversational scheduler has never been lower.

Yet this democratization has a paradoxical effect: the easier it becomes to add A
features, the harder it becomes to make them defensible. In a world where every
healthcare platform can fine-tune a GPT-like model or plug into a third-party A
the mere presence of Al functionality no longer confers advantage. Instead,

differentiation must come from the substrate: the data context, the feedback loo

the orchestration layers, and the nuances of vertical-specific performance tuning

Consider the task of building a voice-based medical scribe. General-purpose

transcription and summarization models already perform admirably across dom:
But in clinical settings, the margin for error is razor-thin. Mishearing or halluci
a single medication name or dosage invalidates the entire encounter note. The sy
must distinguish between medication orders, diagnostic statements, patient hist
and physical exam components—all while mapping them to structured EHR fiel
This requires not just natural language understanding but a deep integration ini
domain model of clinical documentation. The real advantage lies in the depth of
customization: domain-adaptive finetuning, structured output scaffolding, clinic

context injection, and continuous human-in-the-loop feedback from real-world

In contrast, a scheduling assistant might tolerate a greater margin of imprecisio:
the Al misinterprets a request for “next Friday morning” and offers a slot at 9:3(
instead of 10:00 a.m., the cost is negligible. This disparity underscores a central
not all Al applications are created equal in their demand for precision. CTOs m
categorize Al-enhanced features along a spectrum of criticality and allocate

engineering resources accordingly.

The corollary is that general-purpose models must be transformed into domain-

specific agents via context-rich orchestration layers. Prompt engineering alone i



insufficient. What’s needed is an abstraction stack: model routers, semantic cact
context enrichers, structured output validators, and automated escalation paths.
is where technical differentiation begins to matter—and where organizations wi
deep vertical expertise can build moats that are far more durable than access to:

particular model.

Workflow Containment Versus Workflow Integration: The Architecture of

Composability

Beyond model performance, the real battle for Al leverage lies in workflow

composition. As Krishnan’s post astutely notes, the healthcare system is a patchs
of partial processes. Some workflows, like appointment scheduling, are relativels
contained and can be optimized within a single platform. Others—Ilike revenue «
management (RCM), prior authorization, or clinical triage—cut across organizat

boundaries and data silos.

This distinction creates a fundamental architectural challenge: should Al
functionality be confined to internal modules, or must it be designed to operate

heterogeneous systems?

Let’s take eligibility verification as an example. On its face, it’s a simple questior
this patient covered for this procedure? But answering it requires a coordinatioi
dance between scheduling systems, insurance clearinghouses, benefits managers
payer-specific rules engines. Embedding GenAlI here demands not just language
understanding but API orchestration, entity resolution, and exception handling

external systems.

In such contexts, the unit of value creation is not the AI model, but the orchestr:
architecture. The winning platforms will be those that treat Al not as a standalo
assistant but as a distributed actor within a broader microservice mesh. These A
agents must be able to read from structured data stores, invoke downstream AP:
maintain conversational state, and emit structured outputs that other systems ce
consume. They must also be governed—versioned, audited, and bounded by don

specific policy constraints.



CTOs should view these agents not as monolithic intelligences, but as composat
context-aware microservices with natural language interfaces. This design princ
unlocks scalability. Rather than building a monolithic “healthcare AI assistant,”
organizations can assemble a network of specialized agents—each trained on a n

task, each fluent in the APIs and domain semantics of its workflow boundary.

Moreover, this approach supports graceful degradation. If an agent fails to parse
prior auth denial reason or misroutes a triage escalation, the system can detect t
anomaly and either escalate to a human or re-query another agent. This resilienc

what distinguishes an Al-enhanced platform from a brittle chatbot.
The Gravity Well of Legacy Infrastructure

No discussion of GenAl in healthcare is complete without confronting the dead
weight of legacy systems. Most incumbent platforms—whether EHRs, practice
management systems, or billing engines—were architected in an era where Al w
afterthought at best. Their data models are rigid, their APIs are brittle, and thei
logic is tightly coupled to backend services.

As Krishnan notes, even simple innovations like redesigning a patient intake for
often require herculean efforts due to hard-coded assumptions baked into legacy
fields. This friction isn’t merely an annoyance—it’s an existential constraint. If e
Al enhancement must route through decades-old schemas and approval workflo

the pace of innovation becomes glacial.

Yet paradoxically, these same legacy systems often control the data pipelines anc
access points necessary for Al to function. A scheduling assistant is only as good
the availability data it can access. A documentation assistant is only useful if it ¢
write back structured notes. The result is a Catch-22: Al wants to move fast and
things, but the systems it depends on are bound by regulatory inertia and

architectural ossification.

So what is the path forward?



For many CTOs, the answer lies in dual-track transformation. On one track, exis
systems must be encapsulated behind modern API layers that abstract away thei
internal complexity. This API-first refactoring allows Al agents to interface witk
legacy systems without being contaminated by their internal logic. On the secon
track, greenfield architectures—built on event-driven pipelines, serverless comg
and decoupled frontends—must be developed to handle new workflows that leg:

systems cannot support.

One example is the creation of headless intake platforms. Instead of extending a
EHR’s brittle intake form, a new microfrontend could be built that dynamically
renders based on patient context, modality (in-person, telehealth, async), and lar
preference. It collects structured data, validates it via LLM-powered input corre
and then posts it to the downstream system of record. In this model, the EHR be

a dumb data sink—not the workflow orchestrator.

This “edge-first” approach lets organizations reclaim agility while still maintain
compliance. It treats the legacy system not as the locus of innovation but as a
regulated datastore whose semantics are mirrored and manipulated by smarter

systems at the edge.
From Feature to Flywheel: Building Feedback Loops Around GenAl

Too often, Al deployments in healthcare are framed as one-off features—"let’s ac
chatbot here,” or “let’s summarize encounter notes there.” But the real power of
GenAl emerges when it becomes part of a continuous learning loop. This requir

instrumentation, supervision, and feedback capture at every layer.

Imagine a triage assistant that routes patient messages to the appropriate depart
Initially, it might use a fine-tuned classifier and a set of rules. Over time, it can t
capturing the outcomes of its decisions—was the message resolved? Was it escal

Did a clinician override the suggested routing?

This telemetry forms the basis of a reinforcement signal. The system begins to a
—not because an engineer updated the rules, but because the environment provi

feedback. This is where platform ownership becomes critical. Companies that o



both the AI orchestration layer and the downstream resolution systems can close
loop. Those that merely embed a third-party AI widget into a static workflow wi
forever be blind to what happens after the handoff.

CTOs must therefore design with feedback in mind. Every Al decision point mu
emit traceable events, each model invocation should be versioned, and every
structured output should be linked to a downstream metric of success or failure

allows for continuous retraining, prompt refinement, and anomaly detection at s

Moreover, the most advanced systems will learn not just from labeled feedback,
from structured latent signals: time-to-resolution, clinician edits, patient satisfa
denial rates. These emergent metrics become the tuning fork for next-generatios
agents—aligning them not with human-written rules, but with ground-truth

operational outcomes.
Strategic Implications: Who Will Win the AI-First Healthcare Platform War?

The final question that looms is existential: who is best positioned to win this ne

platform war?

Incumbents like Epic and Cerner have data scale and institutional adoption, but
are often constrained by slow release cycles and backward compatibility require
Startups have speed and modern architectures but struggle to access the walled

gardens of healthcare data.
The winners will be those who can do three things simultaneously:

1. Abstract the legacy: Build robust API gateways and semantic middleware la
that let modern Al agents operate over legacy systems without inheriting th

constraints.

2. Own the workflow: Don’t just build features—own the full user journey. On
controlling the end-to-end experience can you collect the feedback loops th:

make Al smarter over time.



3. Instrument everything: Treat every Al decision as a scientific experiment.
Measure, log, trace, and refine. Make every interaction a data point in a lear

system.

In the end, the Al-first healthcare platform is not a chatbot. It is a living, learnin
system composed of modular agents, each trained on its domain, each integrated
real workflows, and each improving through feedback. The CTOs who build thi:

of system will not just ship features—they will redefine how care is delivered.
Conclusion

Healthcare is undergoing a profound architectural realignment. Generative Al it
feature to be sprinkled on top of existing systems—it is a fundamental shift in h
workflows are conceived, constructed, and optimized. For CTOs, this moment

demands not just technical fluency but strategic courage. The organizations that
thrive will be those that rethink their entire product stack around the principles

composability, adaptability, and intelligent orchestration.

As generative Al moves from novelty to necessity, the question is no longer “can
add AI to this workflow?” but “what would this workflow look like if it were de:

around Al from the start?”

That is the challenge. That is the opportunity. And the time to act is now.
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