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Part 1 - Executive Overview

Medication safety in U.S. healthcare is governed operationally by electronic health record systems and
drug compendia, which together determine how prescribing decisions are supported at the point of
care. These systems are clinically trusted and intentionally conservative, relying on FDA labeling, peer-
reviewed literature, and post-market surveillance to encode drug—drug interaction logic.

As drug therapy becomes more complex, particularly in Medicare and Medicaid populations
characterized by advanced age and polypharmacy, this retrospective model creates a persistent data
gap. Mechanistically plausible interaction risks often exist well before sufficient clinical outcome data
accumulate to justify formal compendia updates. During this interval, interaction risk may be under-
recognized, over-generalized, or operationally invisible.

This document outlines how that gap manifests in real-world practice, how it creates downstream
clinical and economic consequences, and how improved upstream interaction intelligence can be
translated into existing EHR and compendia workflows without disrupting clinical governance.

Context - Where the Data Gap Exists

EHR systems surface drug-interaction alerts based on compendia-approved logic. Drug compendia
vendors must meet high evidentiary thresholds before encoding new interaction rules. This structure
protects clinical trust but limits responsiveness to emerging risks associated with novel mechanisms of
action, combination regimens, and evolving patterns of use.

Government healthcare programs ultimately absorb the downstream cost of medication-related harm
through avoidable emergency visits, hospitalizations, readmissions, and quality penalties, yet they do
not control prescribing workflows or safety logic. The gap, therefore, is not a lack of data, but a lack of
timely translation of mechanistic risk into deployable clinical intelligence.

How DeepDrug Bridges the Data Gap Within Existing Clinical Infrastructure

DeepDrug addresses this gap by operating upstream of EHR systems and drug compendia, generating
mechanistic interaction intelligence before sufficient clinical outcome data exists to support formal
labeling changes or compendia rule updates.

Rather than relying on retrospective adverse event accumulation, DeepDrug evaluates molecular
structure, metabolic pathways, and biological targets to identify mechanistically plausible drug—drug
interaction risk early in a drug’s lifecycle or as new combination patterns emerge in clinical practice.

This allows potential interaction risk to be identified during the interval when compendia and EHR
systems are necessarily conservative or silent. DeepDrug does not replace FDA labeling, compendia
editorial authority, or EHR clinical governance. Its role is to translate mechanistic risk into structured,
explainable safety intelligence that can be reviewed, validated, and conservatively curated through
existing compendia processes.

© 2025 U.S. Pharma Consulting | All Rights Reserved | Confidential | For Discussion Purposes Only - 1/5 pages - 1/13/2026



http://www.uspharmaconsulting.com/

30 U.S. Pharma Consulting

A direct link to the Pharmaceutical and MedTech industry

www.uspharmaconsulting.com 600 W. Santa Ana Blvd - Suite 114-232, Santa Ana, CA

In practice, this includes providing early interaction signal dossiers with mechanistic rationale,
pathway-specific risk context, and population-relevant qualifiers. By improving the quality and
timeliness of information feeding compendia-approved logic, DeepDrug supports more precise clinical
decision support within EHR environments, reduces reliance on broad or non-specific alerts, and
shortens the lag between emerging mechanistic risk and operational safety guidance.

How DeepDrug Aligns with Existing EHR Clinical Decision Support Rule Workflows

Clinical decision support within modern EHR systems operates through a rules-based architecture that
evaluates patient-specific data against curated logic to generate alerts and recommended actions.
Patient data are exposed to predefined rules which, when triggered, generate alerts that inform
clinician choices at the point of care. These rules are authored, tested, and governed in controlled
environments before being deployed into live clinical workflows.

This architecture is intentionally conservative. Rules are derived from trusted sources, including drug
compendia, labeling, and validated clinical guidance, and are subjected to editorial review, testing, and
governance prior to release. This ensures safety and consistency but limits the system’s ability to
incorporate emerging mechanistic risk until sufficient clinical evidence accumulates.

DeepDrug aligns with this model by operating upstream of rule authoring and testing environments.
Rather than generating alerts directly, DeepDrug provides structured, mechanistically grounded
interaction intelligence that can inform rule creation and refinement within existing compendia and
EHR rule-authoring workflows.

By strengthening the inputs to rule authoring and testing environments, DeepDrug improves the
quality of downstream alerts without bypassing editorial oversight, clinical validation, or EHR control
mechanisms. This preserves the integrity of clinical decision support while reducing the lag between
emerging mechanistic risk and operational deployment.
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Dual Workflow View: Clinical control resides with compendia and EHR workflows.
Economic impact is realized downstream in government healthcare.
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Key takeaway

Clinical adoption and control reside within the drug compendia and EHR layer, while economic
validation is realized downstream through reduced utilization and cost burden in government
healthcare program.

Use Case 1: Amiodarone and Warfarin

Amiodarone is a widely used antiarrhythmic agent, particularly among older adults with atrial
fibrillation. Warfarin remains commonly prescribed in Medicare and Medicaid populations due to cost
considerations, comorbidities, and clinical familiarity.

Amiodarone inhibits multiple cytochrome P450 enzymes, including CYP2C9 and CYP3A4, which are
critical to warfarin metabolism ¥%3, Co-administration increases warfarin exposure and significantly
elevates bleeding risk. Today, this interaction is appropriately classified as high risk within drug
compendia and EHR systems, supported by strong clinical evidence and long-standing labeling
guidance®>>®7,

However, this level of operational clarity emerged only after years of post-market experience, adverse
event reporting, and observational data linking the combination to serious bleeding events.
Historically, delayed recognition and insufficiently contextualized alerts contributed to preventable
hospitalizations and readmissions, particularly in older populations®.

Use Case 2: Trimethoprim-Sulfamethoxazole and ACE Inhibitors or ARBs

Trimethoprim-sulfamethoxazole is frequently prescribed for urinary tract and skin infections, including
in older adults. ACE inhibitors and angiotensin receptor blockers are foundational therapies for
hypertension, heart failure, and diabetic nephropathy in Medicare and Medicaid populations.
Trimethoprim impairs renal potassium excretion by acting on epithelial sodium channels in the distal
nephron.

When combined with ACE inhibitors or ARBs >, this mechanism creates a heightened risk of
hyperkalemia. Large population-based studies later demonstrated a significantly increased risk of
hospitalization and sudden death associated with this drug combination in elderly patients #2,

While this interaction is now recognized and reflected in compendia guidance, the mechanistic basis
existed prior to widespread clinical outcome data. During that interval, risk was under-appreciated at
scale, contributing to preventable emergency visits and inpatient admissions.
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Economic and Policy Implications

Although government healthcare programs do not purchase clinical decision support tools directly,
they bear a disproportionate share of the financial consequences associated with medication-related
harm, including avoidable emergency visits, hospitalizations, readmissions, and quality penalties across
Medicare and Medicaid populations.

Improvements in upstream medication-safety intelligence within EHR and drug compendia workflows
reduce these downstream events by enabling earlier, more precise identification of clinically
meaningful interaction risk at the point of prescribing. As upstream medication-safety intelligence
improves within EHR and drug compendia workflows, the resulting reduction in preventable adverse
drug events translates directly into fewer hospitalizations, readmissions, and downstream costs borne
by Medicare and Medicaid programs, without requiring changes to CMS policy, procurement, or
clinical governance.

The commercial opportunity therefore resides with compendia vendors, health systems, managed care
organizations, and intermediaries that operate within government healthcare programs and are
financially exposed to medication-related adverse events.

Conclusion

The most effective path to improving medication safety does not require new clinical workflows or
policy mandates. It requires closing a translation gap between mechanistic risk and operational
decision support. Real-world experience with widely used drugs demonstrates that this gap carries
both clinical and economic consequences. Addressing it within existing EHR and compendia
infrastructure offers a pragmatic and scalable path forward %72,

External Resources

1. Amiodarone Prescribing Information, U.S. Food and Drug Administration

Warfarin Prescribing Information, U.S. Food and Drug Administration

3. FDA Guidance for Industry: Drug Interaction Studies — Cytochrome P450 Enzyme- and
Transporter-Mediated Drug Interactions

4. Antoniou T et al. Trimethoprim-Sulfamethoxazole—Induced Hyperkalemia in Elderly Patients

Receiving ACE Inhibitors or ARBs, BMJ

Elsevier Clinical Pharmacology: Anticoagulant and Electrolyte-Related Drug Interactions

Wolters Kluwer Medi-Span Drug Interaction Documentation

Epic Systems: Clinical Decision Support Overview

Agency for Healthcare Research and Quality: Adverse Drug Events in Older Adults
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Please contact us for further inquiries

Christopher Galliano | Founder & CEO
Miracural Al | 650 Poydras St., Suite 2315 | New Orleans, LA 70130
Email: cgalliano@miracural.ai | Phone: (504) 325-3500

Randy Acosta | Managing Director

FDA Regulatory | Commercialization | Payer Access | Business Development | HUB Development |
Trade Operations | Consultant | Advisor

Email: racosta@uspharmaconsulting.com | Phone: (714) 328-4928

Disclaimer

U.S. Pharma Consulting (“USPC”) acts solely as a strategic advisor and relationship facilitator. USPC
does not engage in the offer, solicitation, or sale of securities. Any capital-raising or investment
activities are conducted independently by private investors, registered broker-dealers, and/or the
client company. Any introductions, analyses, or funding support provided by USPC are for strategic
positioning, business development, and commercial readiness purposes only and shall not be
construed as broker-dealer activity. This communication is for discussion purposes only; information is
deemed correct based on information shared by clients and does not constitute an offer or
commitment of any kind. NOT TO BE SHARED without USPC written consent.
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