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Summary

The pharmaceutical commercial landscape is undergoing a massive paradigm
shift driven by the maturity of agentic artificial intelligence and retrieval-
augmented generation (RAG).! Unlike standard generative assistants that merely
process text, agentic Al systems autonomously plan and execute multi-step
workflows, query complex databases, and self-correct based on runtime
feedback.! Analysts estimate that generative and agentic AI could unlock
between $60 billion and $110 billion in annual value for the pharmaceutical
sector!, with a broader potential to generate up to $350 billion to $410 billion in
annual value across the life sciences ecosystem.4 While roughly 73% of
pharmaceutical executives are currently piloting or deploying early-stage Al
projects?, the transition to enterprise-wide production has hit a deployment
bottleneck, with only 5% to 11% of organizations achieving live, decision-making
systems.’ This implementation gap is primarily driven by fragmented data silos,
platform instability, and rigorous regulatory boundaries.*

The Field Analytics Control Tower (FACT) is a platform designed to bridge this
deployment gap.! Built as a platform-agnostic, multi-agent control plane, FACT
unifies disparate data streams—including customer relationship management
(CRM) records, incentive compensation (IC) systems, and unstructured medical
call notes—into a highly secure, conversational "Al coworker".! Deployed on
Amazon Elastic Kubernetes Service (EKS) and powered by the Model Context
Protocol (MCP)? FACT isolates field teams from the volatility of underlying
software migrations, such as the ongoing decoupling of Veeva and Salesforce.”

Furthermore, FACT integrates strict role-based access control, automated
Langfuse observability, and complete alignment with FDA 21 CFR Part 11 and
ALCOA+ data integrity guidelines.! In active production deployments, the
platform has cut report preparation time by 85%, delivered a 15% improvement in
healthcare provider (HCP) targeting accuracy, and generated hundreds of percent
in first-year return on investment.!




The Changing Paradigm of
Pharmaceutical Analytics

Pharmaceutical commercial organizations have historically operated on a "pull-
based" analytical model.’? Field sales representatives, regional directors, and
home office analysts spend significant time navigating disconnected
dashboards, running static business intelligence (BI) queries, and manually
cross-referencing spreadsheets.! This model limits selling capacity, with
representatives losing critical hours to administrative tasks and preparation
rather than engaging with healthcare professionals.!*

Recent shifts in the industry demand a transition to "push-based,” proactive
intelligence.'? Rather than forcing a user to know what question to ask or which
dashboard to open, modern systems must surface critical shifts in territory
dynamics, payer coverage, and clinician disengagement before they impact the
bottom line.1 Moreover, the ownership of these analytical models is shifting from
isolated, back-office IT departments directly to brand managers, commercial
operations leaders, and medical affairs teams.'®

To support this transition, enterprise software must evolve from a passive tool
into an active, compliant digital coworker that executes complex analytical
queries and synthesizes decision-ready insights in seconds.! FACT represents
this next evolutionary step, pairing multi-agent orchestration with standard
protocols to deliver a governed, context-rich control plane.!
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The Challenge: Commercial
Intelligence and Field Operations
Friction

Administrative Overload and the Selling Capacity Gap

Field sales forces represent one of the largest operational investments for
pharmaceutical companies, yet their direct selling time is severely restricted by
administrative burdens.**

Benchmarking studies indicate that average sales representatives spend less
than 30% of their weekly hours—approximately 11 hours out of a standard 40-
hour work week—on direct, face-to-face buyer interaction.!* The remainder of

their time is lost to CRM data entry, manual account research, and internal
meetings.™

. .. Average Representative High-Performer Time

28 36% - 40%
CRM Updates & Data Entry 17% 8% - 10%
a;:::l:mt Research & Prep 14% 8% - 10%
ELZZ?:;:oordination & 15% 10% - 12%
?:;il{isnistrative Email & 14% 10% - 12%
ooy 3 & Travel 12% 8% - 10%

Manual account research is particularly inefficient, requiring up to three hours
per account for thorough pre-call preparation.’* Representatives are forced to
toggle between news feeds, claims databases, and CRM history to compile a
territory plan, scaling administrative latency with account volume.* Search
behaviors reflect this friction: approximately of users cite sifting through results
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as their primary frustration, and only of searchers navigate past the first page
of search engine results, effectively burying deeper context.

Fragmented Commercial Systems and Siloed Databases

Commercial execution requires coordination across three distinct data
structures: customer relationship databases (CRM), incentive compensation
systems (ICM), and longitudinal data warehouses.! These platforms operate in
silos, creating severe operational friction:

CRM Systems Incentive Comp (IC) Data Warehouses
(Calls, Samples, HCP) (Hierarchies, Quotas) (Claims, Rx Datasets)

Manual Pipeline Integration
(High Latency, High Errors)

Relying on manual processes to integrate these systems leads to calculation
errors and data sync delays.?? Mid-cycle quota realignments, territory
modifications, and specialized product launches require complex structural
changes.?® Because compensation structures are direct drivers of sales force
trust, delayed payouts or reporting errors quickly lead to representative
dissatisfaction and a surge in manual, ad-hoc inquiry tickets submitted to
commercial operations teams.?

Platform Volatility and the Veeva-Salesforce Decoupling

The commercial life sciences sector is experiencing significant platform
instability due to the decoupling of Veeva Systems and Salesforce.® Following the
formal separation of the partnership, pharmaceutical companies running
Salesforce-based Veeva CRM face a mandatory migration window ending in
September 2030 to transition to either Veeva's Vault CRM or Salesforce's Life
Sciences Cloud (LSC).8

This migration presents major technical integration challenges:

« Customization Breakage: Years of custom Apex code, localized workflows,
and force.com integrations cannot be transferred automatically to the
Vault CRM architecture, necessitating a complete rebuild of the
application layer.26
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« Historical Data Fragmentation: Native migration utilities export records
but often drop custom object relationships and historical depth, leading to
reporting inconsistencies and a loss of historical performance context.8

+ GxP Validation Bottlenecks: Every system modification or migration in a
life sciences setting requires rigorous, formal Computer System Validation
(CSV) to ensure regulatory compliance, a process that typically demands
to months of execution.8

As organizations navigate this multi-year transition, maintaining field force
continuity is critical.® Commercial organizations require a platform-agnostic,
conversational intelligence layer that sits above the CRM and database tiers,
insulating the field force from underlying system migrations.”

Semantic Inconsistency and Definition Fragmentation

A major obstacle to scaling Al-driven analytics is semantic inconsistency across
corporate departments.* Crucial business definitions are frequently fragmented:

Commercial Field Rep: Minimum 1 in-person visit per month
“Engaged HCP” - Marketing Operations: Click-through on 3 promotional emails

Medical Affairs (MSL): Attended a peer-to-peer scientific seminar

If an Al system sits directly on top of raw, un-governed databases, it will generate
contradictory answers depending on the department-specific schema it
accesses.? Al projects implemented without a standardized, governed semantic
layer produce untrustworthy answers, leading brand teams and compliance
officers to reject their deployment.*?

«+ Field Analytics Control Tower (FACT): A Platform-Agnostic, Multi-Agent Control Plane for Governed Commercial Intelligence in Life Science | 7



Business Impact of Operational

Inefficiency

The operational costs associated with inefficient research, data fragmentation,
and analytical latency are substantial:

Operational

Dimension

Current Inefficiency
Cost

Technical Solution
Mechanism

Projected Strategic
Outcome

Decision Latency

Compliance Risk

Operational Effort

Opportunity Cost

Subnational target
adjustments take up

to 10 days to
calculate.’*

Lack of secure,
immutable audit
trails violates HIPAA
and 21 CFR Part 11.°

Commercial
operations spend
over 160 hours per
cycle compiling
reports manually.z

Missed regional
prescription signals
and slow detection
of account churn.!

Standardized
semantic layer and
automated SQL
generation.'?

Automating system
validation and
generating time-
stamped logs.°

Multi-agent
automation and
unified data
ingestion pipelines.!

Proactive trend
detection and
predictive target
segmenting.!

Latency reduced
from 10 days to

under 2 days,
enabling rapid
regional response.’?

Full audit-readiness;
mitigation of
corporate and
personal executive
liability.2°

Streamlining of
reports by 55%;
cycle compile times
reduced to
minutes.?

Earlier detection of
formulary
adjustments, saving
millions in territory
value.!
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Technical Architecture of the FACT
Platform

FACT is deployed as a cloud-native, secure, multi-agent control plane on AWS.11t
interfaces directly with legacy data stores and modern CRM architectures, acting
as a stable, unified query engine.l

Figure 4: High-Level Conceptual Architecture Placeholder

Presentation Layer

(Next.js Mobile & Web UI)

(SSL/HTTPS via AWS ALB & Okta SS0O)

Backend Orchestration Pod
(EKS- Hosted Supervisor)

(Agent State Split)

Unstructured Agent DB/SQL Agent (MCP)
(Bedrock KB, S3, RaG) (Athena, RDS, ICM)

Role-Aware Synthesis Layer
(HO / SRD / TS Context)

Visualization Engine
(Pre-signed URL Plot Delivery)

Figure 4 conceptualizes the multi-tier logical model of FACT, displaying the
secure entry path from the presentation layer down through the EKS
orchestration backend to the dual-agent processing pipelines, culminating in
role-aware answer synthesis and secure charting.
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Detalled Technical Architecture and
Multi-Agent Orchestration

The deep technical execution of FACT is distributed across specialized
Kubernetes pods and secure cloud services.!

Infrastructure and Network Security Boundaries

FACT is hosted entirely within Amazon Elastic Kubernetes Service (EKS),
ensuring high scalability and adherence to modern enterprise security
architectures [Image 2]. The network topology is secured via strict AWS Security
Group configurations: the frontend EKS security group accepts incoming
requests exclusively from the AWS Application Load Balancer (ALB), which
manages SSL termination utilizing corporate certificates served by AWS
Certificate Manager (ACM) [Image 2].

The backend processing pods are isolated from public ingress, communicating
strictly over encrypted HTTPS connections [Image 2]. The database tier
(comprising AWS Athena and Amazon RDS instances) is restricted to accept
connections only from the backend EKS security group [Image 2]. Traffic
between the backend and database layers is secured using high-frequency, self-
signed SSL certificates to prevent internal network eavesdropping [Image 2].

System Initialization and Supervision Plane

Upon user authentication via Okta SSO, the system initiates a structured
transaction pipeline®:

1. Initialize Inference Client: Establishing a secure, state-managed
session with AWS Bedrock to access Anthropic models.!

2. Initialize Logging & Metrics Publisher: Registering the session with the
Langfuse observability router and Amazon CloudWatch.!

3. Initialize DynamoDB Client: Creating or retrieving the persistent
session and message history container from Amazon DynamoDB to
track multi-turn chat states.!

4. Invoke Supervisor Agent: Instantiating the primary supervisor routing
agent to parse the incoming query and determine the execution
pathway.!

=15 Field Analytics Control Tower (FACT): A Platform-Agnostic, Multi-Agent Control Plane for Governed Commercial Intelligence in Life Science | 10




The Unstructured Agent Pipeline

If the Supervisor Agent detects that the user's query requires context from
qualitative documents (such as clinical guidelines, medical review manuals, or
field call notes), the task is routed to the Unstructured Agent.1 This agent utilizes
an Model Context Protocol (MCP) pod running as an MCP request router
[Image 1]:

S3 Bucket Bedrock KB Retriever Reranker
(PDFs & Documents (Vector Store) (Hybrid, t50) (Rerank, t20)

1. Document Retrieval: The request router invokes get_relevant_docs()
against an AWS S3 bucket containing corporate PDFs [Image 1].

2. Semantic Search: The documents are parsed through Amazon Bedrock
Knowledge Bases (KB), applying metadata filters (specifically separating
Tier 1 clinical guidelines from Tier 2 regional call records).!

3. Hybrid Retrieval: The retriever executes a hybrid search combining dense
vector embeddings and sparse keyword matching, returning the top 50
matches [Image 1].

4. Reranking: The retrieved documents are processed through the Amazon
Rerank vl model, distilling the top 50 matches down to the top 20 most
relevant context passages [Image 1].

5. Grounded Generation: The top 20 context chunks are fed to an LLM (Claude
Sonnet), which synthesizes a grounded response [Image 1].

6. Citation Processing: The response passes through a Presigned URL
generator that establishes temporary, secure S3 links for the cited
documents, while a Citation Extractor records the exact document name,
page number, and metadata tier.!
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The DB Agent Pipeline

When the Supervisor Agent determines that a query requires quantitative
calculations or structured database access (such as sales growth, quota
attainment, or commission history), it routes the task to the DB Agent 1:

1. Schema Check: The agent utilizes an LLM (Claude Sonnet) running a
continuous tool_call_check() validation loop, checking queries against the
tool registry [Image 1].

2. MCP Tool Execution: Validated requests are routed via the MCP protocol
through an MCP Tool Executor to an EKS-hosted MCP Pod [Image 1].

3. Structured Query Routing: The MCP server processes the request and
executes target-specific queries [Image 1]:

o ic_data_query(): Extracting regional commission and payout
records from the Incentive Compensation database [Image 1].

o gpro_data_query(): Pulling GPro sales performance and target
records [Image 1].

o get_column_details(): Retrieving active database schema metadata
and column constraints to ensure syntactical query correctness
[Image 1].

4. Structured Response Synthesis: The data is processed through the
Response Generator model, and a table-level Citation Extractor logs the
exact source database tables queried [Image 1].

Role-Aware Response Synthesis and Visualization

Outputs from both the Unstructured Agent and the DB Agent are merged at the
global, role-aware Response Generator.! This engine ingests Role Context
parameters based on authenticated Okta claims™:

+  Home Office (HO): Granted global visibility to query aggregated national
sales and corporate incentive structures.!

+ Sales Representative / Regional Director (SRD): Restricted to viewing
regional metrics and manager-level rollup figures;

« Territory Specialist (TS): Highly constrained; queries are dynamically
filtered to match only their assigned territory ID.!
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Role Context
(Okta Token Claims)

Unstructured Agent Response Generator DB Agent
(Citations & RAG) (Role-Aware Filter) (Calculated Data)

Visualization Generator
(Dynamically Rendered Chart)

The Response Generator synthesizes the final conversational output, ensuring
the content is restricted to the user's specific territory boundary.! Finally, the text
is passed to the Visualization Generator, which dynamically creates bar, pie, or
line charts based on the quantitative output.! These charts are rendered as secure
S3 objects and served to the Next.js Ul using temporary pre-signed URLs.!
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Model Context Protocol (MCP) as the
Architectural Universal Adapter

Connecting multiple evolving language models to fragmented enterprise data
stores traditionally requires writing custom, proprietary integrations for every
database-to-model combination, leading to high maintenance costs and
software complexity.? FACT addresses this " NXM integration mess" by
standardizing on the Model Context Protocol (MCP), an open standard hosted by
the Linux Foundation's Agentic Al Foundation.?

Traditional Model Integration: Model Context Protocol:
LLM 1 — Connector A - DB 1 LLM1
LLM 1 - Connector B > DB 2 [MCP Client]
LLM 2

LLM 1~ ConnectorC > DB1
LLM 1 - Connector D - DB 2

DB1 DB 2

MCP introduces a standardized bidirectional protocol built on JSON-RPC 2.0,
dividing operations across three enterprise primitives 3

1. Resources: Read-only data endpoints exposed to the model via URI
schemas (e.g, athena:/commercial_sales/schemas/vl), enabling
deterministic access to file metadata and active schemas without
probabilistic vector searches.®

2. Tools: Executable functions that can perform active operations or execute
parameterized database queries, defined using rigid JSON schema
declarations.®

3. Prompts: Pre-configured system templates and conversational guidelines
served directly by the database host to guide the model's query
generation.*®

For EKS cloud deployments, MCP handles asynchronous communication using
Server-Sent Events (SSE) over HTTP, while local and sandbox environments
utilize standard input/output (stdio) transport*® By standardizing on MCP, FACT
decouples the analytical and data storage layers? This protocol abstraction
enables organizations to swap underlying LLM providers or migrate between
CRM environments (e.g., Salesforce LSC or Veeva Vault CRM) without requiring
changes to the model integration layer.?

++ Field Analytics Control Tower (FACT): A Platform-Agnostic, Multi-Agent Control Plane for Governed Commercial Intelligence in Life Science | 14




Enterprise Observability and
Trace Evaluation

Operating an agentic system in a regulated setting requires comprehensive
observability and monitoring.?® FACT integrates Langfuse, an open-source, OTel-
native LLMOps tracing platform, to monitor system state and evaluate model
performance.10

[Langfuse Observability Pipeline]

+ Call Latency » Faithfulness + Judge prompts
- Token budget - Context precision « Score justification
- Tool parameters - Citation recall « LLM-as-a-judge logs

Hierarchical System Tracing

Every natural language interaction with FACT initiates a hierarchical trace in
Langfuse.’® This trace captures and logs the exact execution path, recording
latency, model parameters, API payload limits, and tool execution parameters.!°

The system logs:
+ The exact user prompt and Okta metadata claims.!
« The Supervisor Agent's routing logic.!
« The vector chunks retrieved by the Unstructured Agent, including their
« Token count, cost, and round-trip execution latency.10

This detail allows developers to isolate bottlenecks and trace unexpected
responses directly back to their source database tables or vector chunks.10
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Real-Time Evaluation (LLM-as-a-Judge)

To maintain performance quality and prevent regression, FACT uses automated
evaluators on production data.l0 These evaluators operate both offline (during
development and testing) and online (monitoring live production queries) %

+ Faithfulness / Groundedness: Verifying that the generated response
contains only claims that are directly supported by the retrieved
document chunks or database tables, mathematically defined as:

Number of Claims Supported by Context

Faithfulness =
Total Numbers of claims in Generated Output

+ Retrieval Precision: Evaluating whether the vector retriever successfully
returned context chunks that were highly relevant to the user's prompt.*

 Citation Precision & Recall: Verifying that every mathematical calculation
or medical claim in the generated text is correctly anchored to its source
database table or document reference.!

Each automated evaluation creates a linked trace within Langfuse, capturing the
evaluation prompts, the judge model's reasoning, and token consumption to
provide a transparent audit trail of the system's performance.*
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GxP Compliance, FDA 21 CFR Part 11,
and ALCOA+ Alignment

Deploying agentic Al systems within life sciences requires strict alignment with
global pharmaceutical data integrity and validation standards.9

FDA 21 CFR Part 11 Controls in Closed Systems

FACT operates as a closed system, limiting access to authenticated corporate
users through Okta SSO.! The platform implements the mandatory electronic
record controls required under 21 CFR Part 11 °:

+ System Validation (§11.10(a)): FACT is qualified through documented
Installation Qualification (IQ), Operational Qualification (0Q), and
Performance Qualification (PQ) phases.9 Testing verifies that security
boundaries hold under stress, model inputs are sanitized, and the system
consistently meets operational parameters.*°

+ Secure, Time-Stamped Audit Trails (§11.10(e)): FACT automatically logs all
user queries, tool invocations, database executions, and generated
responses to an immutable, write-once audit log.! Old entries cannot be
overwritten; changes to conversation states or system configurations are
recorded with their "before-and-after" states, the user's identity, and a
time-stamp synchronized within one minute of UTC.°

+ Authority Checks and Role-Based Access (§11.10(d)): Okta token claims are
parsed at runtime, dynamically limiting system access to authorized
roles.! Field sales reps are prevented from executing broad database
queries, while regional managers can only query within their assigned
territory IDs.!

+ Electronic Signatures (Subpart C): When managers sign off on mid-cycle
territory adjustments or compensation plans, the system enforces
compliant e-signature signatures.® Each signature includes the printed
name of the signer, the timestamp, and the meaning of the signature (e.g.,
review, approval, authorship).°

ALCOA+ Data Integrity Alignment

The FACT architecture is designed around standard Good Documentation
Practice (GDocP) and ALCOA+ principles to guarantee absolute data integrity 11:

+ Attributable: Every query execution trace in Langfuse, AWS CloudTrail log,
and database transaction record is associated with a unique Okta user
identity, system ID, and model version."
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+ Legible: Conversational responses are rendered in clean Markdown, and
quantitative database results are structured in standard JSON schemas.1
System trace logs are stored in human-readable formats for review.*’

+ Contemporaneous: Activity logs, model inferences, and database queries
are timestamped automatically at the exact moment of event execution
using NTP-synchronized system clocks!

+ Original: Raw retrieved context chunks and database query results are
preserved in their original, unmodified states within the trace logs,
allowing reviewers to verify the source data alongside the model's
synthesized response?

+ Accurate: Standardized business definitions in the semantic layer and
real-time factual correctness evaluations via Langfuse prevent
hallucinations, ensuring that generated figures match verified source
databases.!

+ Complete: FACT captures and logs the complete processing pipeline—
including the initial user query, retrieved document context, database
queries, and final generated output—ensuring no intermediate execution
steps are hidden."

+ Consistent: Standardized schemas and Model Context Protocol interfaces
ensure that identical queries across identical datasets produce consistent,
repeatable results.!

« Enduring: System trace logs, conversation histories, and vector databases
are stored in redundant, append-only storage configurations to prevent
deletion.*”

« Available: All system activity and trace logs are indexed and searchable,
allowing compliance teams to quickly retrieve historical records during
regulatory inspections.*’

Regulatory Documentation Standards

To support enterprise compliance audits, FACT maintains documentation that
meets federal guidelines:

« HIPAA Security Rule (45 C.F.R. §164.312(b)): FACT isolates protected health
information (ePHI) through strict database access controls and logs user,
system, and application activity.?

*  OMB Memorandum M-21-31 and M-25-21: Logging configurations capture
user identities, timestamps, and event outcomes, retaining logs in active,
queryable storage for 12 months and archiving them for 18 months.? For
high-impact AI workloads, the system documents model versions,
prompts, and training data lineage to support compliance reviews."
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Risks, Mitigations, and Architectural
Guardrails

Deploying an agentic system in a pharmaceutical environment involves
technical and operational risks.®® FACT incorporates robust technical
mitigations to address these concerns:

Guardrail
Implementation

Identified
Technical Risk

Technical Mitigation
Mechanism

Operational Impact

Representative Mandatory Queries are blocked
Model presents incorrect grounding in if semantic
Hallucinations & sales metrics or retrieved context; similarity scores fall
Fabrications formulary rules to LLM-as-a-judge below configured

Relational Query

clinicians.!

LLM generates
syntactically correct

factual evaluations.!

Pre-retrieval column

thresholds.?”

Database queries are
validated against

Failures (SQL but semantically checks and database
: e schema schemas
Errors) incorrect SQL validation. g
28 before execution.
commands.
Automated Automated
document indexing scheduled indexing
Sales reps query out- .
Data Sync and via Bedrock runs hourly to
of-date sales targets or
Latency Gaps regional metrics 2 Knowledge Bases ensure vector stores
g ’ and direct database reflect active
querying.! storage.!
Platform-agnostic Interfacing via
Platform Discrepancies and architecture standard REST APIs
Miqration workflow breaks decoupled from the and MCP connectors
. grati during Salesforce and CRM layer; standard to isolate models
Disruption

Data Exposure &

Veeva migrations.®

Unauthorized access
to sensitive patient
identifiers (PII) or

database
connectors.”

Enforced Okta SSO,
robust role-based
context filtering,

from platform
shifts.”

Prompt-injection
filters sanitize
queries; role context

Privac . . dynamic quer
) _y incentive Y .. .q y filters execute pre-
Violations . sanitization, and no .
compensation retrieval on the
20 vendor model .
payouts. vector store.

training.!
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Case Study: Global Biopharmaceutical
Implementation ("PharmCo")

PharmCo, a leading global biopharmaceutical organization, initiated a pilot of the
Field Analytics Control Tower (FACT) platform across an initial sales force of 800
field representatives and regional commercial managers.! Prior to deployment,
PharmCo's field operations were highly fragmented: representatives spent more
than 15 hours per week manually extracting sales numbers from disconnected
BI tools, cross-referencing incentive compensation spreadsheets, and drafting
pre-call profiles.! This process slowed decision-making, created target alignment
disputes, and reduced field selling time.?°

Platform Configuration

FACT was deployed as a platform-agnostic control plane, integrating PharmCo's
legacy CRM databases, subnationa' sales warehouses, and incentive
compensation rules into a single interface.! The platform was configured with:

+ Veeva and Salesforce-compatible connectors to preserve historical call
context.!

+ A standardized semantic layer to govern core territory metrics across
business units.!

+ Specialized sales and incentive agents to handle role-based territory
inquiries.!

+ Langfuse tracing to provide audit-ready logs for internal compliance
teams.!®

Operational and Financial Results

Within three months of active deployment, PharmCo reported significant
improvements in both field efficiency and revenue generation 1:

+ 85% Reduction in Report Preparation Time: Field managers and reps

reduced their weekly administrative research time from 15 hours to less

than 2 hours, saving over 500 work-hours per month across the
organization.!

+ 15% Higher Accuracy in HCP Targeting: By delivering real-time, context-
aware pre-call briefs directly to reps' mobile devices, targeting precision

improved by 15%, resulting in an immediate 2% lift in overall prescription
volume.!

+ Discovery of Underserved Segments: FACT's forecasting agent identified
an underserved, high-potential oncology segment that had been
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overlooked by static regional dashboards.l Actioning this segment
delivered $9 million in incremental revenue within a single quarter.!

* 40% Reduction in Field Operations Inquiries: Automated, cited, and
transparent incentive compensation answers reduced disputes and target
inquiries by 40%, significantly reducing the administrative burden on
central operations teams.?

ROI Calculation

The total return on investment for the first year was modelled using standard
financial methodologies:

Net Financial Gain = Incremental Revenue Gain (§9,000,000) + Operational Time Savings Value ($1,200,000) = $10, 2
Platform Implementation Cost = License Fees + Integration Services + Validation Support = $536, 800

/610,200,000 - $536,800
PharmCo First-Year ROI =‘-\ /X 100% ~ 1,800%
. ¢536800 @/

Beyond these measurable financial outcomes, staff feedback was exceptionally
positive.l Representatives reported feeling more confident during physician
interactions because they had immediate, verified answers at their fingertips.1
Compliance and quality assurance teams confirmed that the detailed Langfuse
trace logs and automated audit trails met all requlatory standards, establishing
the platform as a trusted, compliant commercial coworker.!
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Product Roadmap and Future
Directions

The development roadmap for the FACT platform focuses on expanding its
capabilities in three areas:

1. Automated Claim-Level Fact-Checking: Integrating real-time cross-source
validation to automatically flag contradictions between legacy
spreadsheets and active databases before answers are displayed.!

2. Dynamic Structured Data Export: Enabling users to export generated
tables and visualizations directly into validated formats (e.g., CSV, Excel)
with embedded audit codes.!

3. Active Learning from Feedback: Leveraging implicit and explicit user
feedback loops to continuously optimize vector search embeddings and
prompt routing.!

4. Push-Based Predictive Intelligence: Transitioning from a reactive "pull”
search model to a proactive "push” model, automatically alerting regional
managers to territory performance anomalies or early disengagement
signals before they impact sales cycles.??
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30-Day Deployment and Adoption
Blueprint

To ensure a secure, validated, and rapid implementation, FACT is deployed
through a structured 30-day onboarding methodology:

Operational Activities and

Phase Success Milestones

Deliverables
Identify core use cases, define data .
. Security approval
access requirements, map source .
Phase 1: obtained; data
. databases (CRM, sales data, IC .
Discovery & Week 1 . access connections
Securitv Review tables), establish the URL mapped and
y allowlist/denylist, and execute the bp .
approved.

enterprise security review.!

Deploy the FACT orchestrator
within the secure tenant VPC,
configure the Model Context

Ph 2: MCP rver
ase . Protocol (MCP) server for AWS C. database serve
Configuration & Week 2 D active; search
. Athena, initialize vector database . ; ) .
Integration indexing validated.

embeddings, configure role-based
access rules, and establish Okta

SSO.!

Onboard the pilot user group, run System validation
Phase 3: Pilot Run tgst queries, mom'tor performance completed; prompt
& Calibration Week 3 via Langfuse tracing, run accuracy and

automated evaluation checks, and latency profiles

refine prompt templates.’® optimized.!

Measure system performance

agau?st pre-defined baseline Validation files
Phase 4: metrics, complete the GxP aporoved: platform
Evaluation & Week 4 validation readiness report, pb %

. . . ready for global

Expansion deliver stakeholder training, and rollout !

finalize the full-scale deployment '

plan!
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Conclusion

The Field Analytics Control Tower (FACT) unifies fragmented databases, legacy
CRM systems, and qualitative document repositories into a single, compliant
conversational interface.! Deployed securely on Amazon EKS and leveraging the
Model Context Protocol, the platform decouples the intelligence layer from
underlying software configurations, protecting commercial operations from
platform migration risks.?

Furthermore, FACT addresses the compliance, latency, and data integrity
challenges that have stalled early generative Al pilots, delivering a validated
system designed around 21 CFR Part 11 and ALCOA+ principles.® By replacing
manual report-pulling with instant, role-aware, and cited answers, FACT
increases direct selling capacity and helps commercial teams turn enterprise
data into a source of competitive advantage.! Commercial leaders are invited to
schedule a 30-day pilot to measure time savings and compliance readiness
within their active territory operations.!
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