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❖ Current Challenges In Building Healthcare 
Applications

❖ Pharmacogenomics (PGx) Use Case

❖ Datum’s Semantic Knowledge Platform

❖ Future Evolution of the Platform



PROBLEM

Developing Applications in 
Healthcare is complex



CHALLENGES IN BUILDING HEALTHCARE 
APPLICATIONS

Integration of domain-specific knowledge and 
evidences 

1
Co-ordination across different faculties and 
disciplines

Strict compliance and data privacy 
requirements

2

3



Healthcare knowledge bases 
and RWE come from various 
sources such as Electronic 
health records (EHRs), Genetic 
Tests, Clinical trials, other
Patient-generated data.

Integrating these diverse 
datasets is a complex task.

Ensuring consistency and 
standardization across 
different data formats and 
structures is crucial for 
effective integration. 

Lack of standardized data can 
hinder interoperability.

Healthcare knowledge bases and 
RWE may use different 
ontologies and vocabularies. 

Achieving semantic 
interoperability to ensure that 
data from different sources can 
be accurately interpreted and 
combined is a significant 
challenge.

Data Standardization Semantic 
Interoperability

Diverse Data Sources

SOURCES OF COMPLEXITY IN HEALTHCARE DATA



US Centers for Disease Control and Prevention (CDC)

“HOW SOMEONE’S DNA AFFECTS THE WAY THEY RESPOND TO DRUGS”

MedlinePlus, US National Library of Medicine

“THIS FIELD COMBINES PHARMACOLOGY (THE SCIENCE OF DRUGS)
AND GENOMICS (THE STUDY OF GENES AND THEIR FUNCTIONS) TO 
DEVELOP EFFECTIVE, SAFE MEDICATIONS THAT CAN BE PRESCRIBED 
BASED ON A PERSON’S GENETIC MAKEUP” 

PHARMACOGENOMICS (PGX) USE CASE



INDIVIDUAL VARIATION WHEN TAKING SAME DOSE OF SAME DRUG



RAPID METABOLIZER

NORMAL METABOLIZER

POOR METABOLIZER

INDIVIDUAL VARIATION WHEN TAKING SAME DOSE OF SAME DRUG



MULTIPLE STANDARD GUIDELINES FOR RECOMMENDATIONS



IMPLEMENTING PRECISION MEDICINE IS HARD DUE TO

Each precision medicine 
application development 
requires bespoke data effort 
(data models, data pipelines, 
database design, etc.)

Challenging to bring together 
multimodal, interoperable, 
datasets

Building precision medicine 
applications requires expensive 
back-and-forth between 
developers and scientists / 
clinicians

High chances of incorrect 
specifications (lost in translation) 
causing delays

Current (traditional) approaches 
in translational medicine rely 
heavily on research & analytics, 
less on automation and agents

Bespoke applications developed 
end up in proof-of-concept 
wasteland due to lack of 
scalability

Data silos Knowledge 
translation cost Application layer gap



SOLUTION

The Datum Apollo Platform



Semi-automated data ingestion, 
processing, management and 
analytics within a flexible and 
scalable infrastructure

Semantic knowledge graphs, 
scalable to 100’s of open access 
and proprietary datasets

No code platform for scientists / 
clinicians, they build applications 
themselves.

Out-of-the-box scalable 
applications development 
through powerful API/SDK

Operationalize knowledge 
through AI-ready apps grounded 
by our KG. 

Integrate your proprietary data 
within a highly secure 
environment

Data Centric Architecture Infra for researchers & 
app builders

Ubiquitous smart agents

APOLLO: PLATFORM TO BUILD AND DEPLOY SECURE BIOMEDICAL 
APPLICATIONS USING PRIVATE AND PUBLIC DATA



UMLS

PGx 
Guidelines

Gene & 
Drug KBs

Pubmed

Semi-automated, secure data 
pipeline

PGx Knowledge 
Graph

No code 
application 

builder
PGx App

API/SDK for 
Devs

APOLLO: HIGH LEVEL ARCHITECTURE



WORKFLOW ENABLED BY THIS APPROACH

Flowbuilder
(Create)

PGx App / API
(Publish)

Clinical Experts
(Evaluate)



RDF Graph
Focus on standardization and interoperability
Highly flexible model to link different data sources

Baseline PGx KG 
UMLS for standard biomedical vocabulary
Augmented with other datasets (PGx Guidelines, Drugs, Genes etc.)

User Create Flows
Encode the complex decision-making logic for PGx as KG
Expert knowledge operationalized and linked to PGx KG

CREATE: BUILDING THE KNOWLEDGE GRAPH (KG)



● PGx Guidelines
○ Drug-Gene interaction
○ CPIC, DPWG

● Drug Knowledge Bases
○ Dailymed, RxNorm

● Gene & Gene Variant  Knowledge Bases
○ PharmGKB
○ Clinvar

● Standard Vocabulary
○ HGNC, SNOMED, ICD, UMLS MTH

CREATE: PGx KNOWLEDGE GRAPH



CREATE: NO-CODE FLOW BUILDER CONNECTED TO PGX KG

● Clinical experts create flows 
through a visual interface

● Nodes and edges linked with PGx 
KG 

● Collaboration platform with custom 
publish workflow

● Enable powerful apps downstream

*will be largely automated by our AI copilot in the future



PUBLISH: DRUG-GENE INTERACTION TOOL



● Give developers easy to use API 
to our PGx KG

● Well documented and easy to 
integrate

● APIs with different levels of 
abstractions

● Reinforces our commitment to 
FAIR (Findable, Accessible, 
Interoperable and Reusable) 
principles

PUBLISH: DEVELOPER API/SDK



❖ Collaborate with health systems, laboratories, and 
specialty pharmacies implementing PGx

❖ Grow and evolve the PGx Knowledge Graph

❖ Automatically generate flows using AI copilot

❖ Improved integration of KG and LLM to complement each 
other

❖ Make the API widely available to application builders

❖ Build out the evaluation workflow

WHAT’S NEXT
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