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SmartFHIR: Al-Assisted Data
Transformation for Reliable Healthcare
Integration

Executive Summary

The next phase of my ETL data pipeline is integration with Al methods. To that end, |
have added Al-assisted methods (from pyod.models.iforest import IForest) into my
pipeline. The first Al implementation is looking for anomalies. This implementation is
currently in beta testing.

Healthcare organizations face a growing challenge: integrating data from multiple sources with
inconsistent formats, incomplete entries, and ambiguous codes. Traditional ETL pipelines rely



on rigid mapping rules that often fail when data is messy, leading to delays, errors, and costly
remediation.

SmartFHIR introduces Al-assisted methods into FHIR-based pipelines, combining automation
with intelligence to improve data quality, reduce errors, and provide actionable insights. By
leveraging pattern recognition, contextual inference, and anomaly detection, SmartFHIR
ensures that healthcare data is accurate, standardized, and audit-ready — without losing
records or disrupting existing workflows.

Key Features of Al-Assisted Transformation

1.

Pattern Recognition & Normalization
Al models identify inconsistencies in dates, codes, and identifiers, converting formats
like “Jan 5, 2023,” “2023/01/05,” and “05-01-2023” into FHIR-compliant ISO standards.

Contextual Inference
Missing or ambiguous data is intelligently inferred. For example, “Pfizer COVID vaccine”
without a CVX code is automatically mapped to the correct FHIR coding.

Error Detection & Auto-Correction
Al flags anomalies, such as a future-dated vaccination, and can suggest corrections
based on learned patterns or organizational rules.

Adaptive Learning
The system continuously improves over time, handling new abbreviations, local codes,
and facility-specific quirks with minimal manual intervention.

Explainability & Audit Trails
Every Al-driven transformation is logged, with field-level anomaly details available for
auditing and compliance.

Before and After: Immunization Record Transformation

Raw Input (Before Al):

Facility Patient Vaccine Last Report Dos Notes

ID

ID Description Date e



1001 PO01 Pfizer COVID 01/05/2023 1 admin by nurse

vaccine John
1002 P002 Moderna COVID-19 2023-01-07T00:0 2
0
1003 P003 Pfizer COVID Jan 10, 2023 1 dose recorded late
1004 P004 Unknown Vaccine 13/01/2023 1 typo in vaccine
name

Issues:

e Mixed date formats
e Inconsistent vaccine names

e Missing or incomplete fields

FHIR-Compliant Output (After Al):

[

{
"resourceType”: "Immunization",
"id": "Pee1",
"status”: "completed”,
"vaccineCode" :

{"coding" :[{"system":"http://hl7.org/fhir/sid/cvx", "code" :"208", "displ
ay" :"COVID-19 vaccine, mRNA"}]},
"patient”:{"reference":"Patient/1001"},
"occurrenceDateTime" :"2023-01-05T00:00:00Z"

}

{
"resourceType": "Immunization",
"id": "Pee2",
"status": "completed",
"vaccineCode":

{"coding" :[{"system" :"http://hl7.0org/fhir/sid/cvx", "code" :"207", "displ
ay":"COVID-19 vaccine, Moderna"}]},



"patient":{"reference":"Patient/1002"},
"occurrenceDateTime" :"2023-01-07T00:00:00Z"

}

{
"resourceType": "Immunization",
"id": "Pee3",
"status": "completed",
"vaccineCode":

{"coding":[{"system":"http://h1l7.org/fhir/sid/cvx", "code":"

ay" :"COVID-19 vaccine, mRNA"}]},
"patient" :{"reference":"Patient/1003"},
"occurrenceDateTime" :"2023-01-10T00:00:00Z"

)

{
"resourceType": "Immunization",
"id": "Pee4",
"status": "completed"”,
"vaccineCode":

{"coding" :[{"system" :"http://hl17.org/fhir/sid/cvx", "code"

ay" :"COVID-19 vaccine, mRNA"}]},
"patient" :{"reference":"Patient/1004"},
"occurrenceDateTime" :"2023-01-13T00:00:007"

Improvements via Al:

e Standardized ISO 8601 dates
e Consistent CVX vaccine codes
e Normalized patient references

e Intelligent inference for incomplete or ambiguous entries
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:"208", "displ

Marketing Insight



SmartFHIR demonstrates that Al can be applied practically, not for hype. Organizations gain:

e Fewer failed transformations
e Faster integration

e Higher confidence in shared data

I's a tangible step toward smarter, more reliable healthcare data pipelines.
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