USHIOP
Project Nexus

The Unified Singapore Health
Intelligent Operations Platform

g

Moving from reactive reporting
to predictive, Al-augmented
healthcare operations.

M

( Version 1.0 Executive Briefing)
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THE OPERATIONAL SILO

Tertiary Hospitals (Epic/Cerner)

High-fidelity inpatient data,
disconnected from downstream care.

Community Care (AIC Systems)

Step-down and long-term care
visibility, isolated from acute settings.

Primary Care (CHAS GPs)

First point of contact data, lacks
integration with hospital records.

Workforce & ERP (Kronos/SAP)

Resource management and scheduling,
separate from clinical workflows,

CEOs lack real-time visibility.
A&E consultants cannot see community bed availability.
Blind spots across the patient journey.

RIGHT CARE, RIGHT PLACE, RIGHT TIME
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A unified ecosystem providing a single pane of glass
for all decision-makers, seamlessly connecting
tertiary, community, and home-based care.
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The Paradigm Shift: From Fragmented Reality to Intelligent Future

Operational Dimension

Data Architecture

Current State (Fragmented) USHIOP Vision (Intelligent)
Disconnected Data Silos SemanticKnowledge Graph
(Partial info) (360 \visibility/ini<ilOfseconds)

Management Style

PredictivelOperations
(24:48h early'warning window)

Reactive Crisis Management

Rebattind Moad Manual Compilation Automated Narrative Generation
b (40+ reports, 15-20 hours/week) (80%itimelreduction)
N Alert Fatigue ML-Based Suppression & Tiered!Notification
Sl s (Clinicians ignore 70%) (60% reduction)
Public Health Equity Blindness SULGH UL

(Mandatonry/demographicistratification)
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The USHIOP Ecosystem

Architecture

Cluster Layer

(The 8 Tabs)

Source Systems
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Stakeholder Value Matrix: One Truth, 360° Visibility

-.."

Hospital CEO
Uses Executive Nexus for strategic
synthesis & L3 drill-downs. Gains

predictive modeling for capital
expenditure.
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@ Community Nurse

Receives readmission risk scorecards
and integrated home loT alerts for
early intervention.

S

4| USHIOP
jl| Data Engine

-
‘@ MOH Policymaker

Accesses national benchmarking,
equity stratification, and policy
simulation sandboxes.

N

Utilizes visual bed boards to
[ %i identify discharge barriers

] and forecast staffing gaps.
NS 7

/ Department Head
..... (Surgery)

Monitors OR efficiency, surgical
quality via SPC charts, and DRG
margin analysis.

e

b

A&E Consultant

Relies on live patient flow Sankeys,
predictive capacity, and community
bed availability to manage surges.
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T Cermin Motebook



-

Core Capability I: Real-Time
Patient Flow & Capacity

24h Live Census

Physical Capacity JSEI'_QF-: FEISR
______________________________ e — — [~~~ T -

12:00 16:00 20:00 24:00

08:00
== Actual Inpatients - - ML-Predicted Admissions - - Physical Capacity

00:00 04:00

Interactive Bed Board

—

-

2, SNOMED Tag: Pneumonia

- ' (O Predicted Discharge: 14:00
| . ' |:| ' . l.\ % Care Team Active.

| il

|
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Actionable Discharge Funnel

A B A
Medically Pharmacy Transport Physically
Ready Clearance Arranged Vacated
45 Patients 45 Patients 30 Patients 25 Patients

L

Bottleneck Detected:
45 min dwell time variance.

A
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Core Capability ll: Resource
& Financial Optimization

Workforce Optimization (Nurse-Patient Ratio)

= ..
i ..

Ward C |

Request Agency Nurse
(ML 14-day gap forecast)

Wards

Morning Afternoon Night
Shifts

Financial Casemix (DRG Margin Waterfall)

Cluster
Target

15%
Margin

ID.D-I

Base LOS Comorbidity Resource Price Actual
Cost Variance  Complexity Use Variance Margin

Cost per WAU by Department
Cluster Benchmark: $1,200

cartioogy | 5500
Orthopedics | ' 20
|

Neurology

- e - e -

| $1,200

Oncology : 181,200
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Core Capability llI:
The Continuum of Care

Community Intelligence

Readmission Prevention Scorecard

Patient ID | Risk Score loT Alert

PT-882

PT-104

PT-992

=it R

0.65 Glucose
-=nill Wa ming

0.21 .

RefeHaivome Flow Patient-Facing Interface

My Health Journey

Discharge
(NEHR Sync)
o

A~ Medication
.| Prescribed

Today, 14:30

Upcoming
GP Appt

Tomorrow, 10:00

RAG-Powered
Education Module
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The Engine:
Al Copilot & Intelligent Synthesis

Human-In-The-Loop

(HITL) Guardrails

€ Refuses clinical

Structured Data Human Action iR ;
(Lakehouse / RAG) CRLEI ERET
_ : € Blocks unauthorized
Floating Action Button (FAB) PHI access
©  Generate a variance ) Admissions increased by 12% L 128 o Requires I:'Uf“ﬂ” :
" narrative for MoM A&E ““ driven by a spike in respiratory 1% confirmation for action
admissions. cases in District 4. [Citation 1]. ~m B suggestions
Would you like to view the 5% I |
demographic breakdown? |

€ Logs all natural
language queries for

@ audit

"
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The Al Copilot Loop: Explainability & Trust

A
Model Inventory Matrix Explainable Al Visual

SHAP Value Breakdown: Defeating the Black Box
Prediction: Readmission Risk = 0.82

Model Name Output

Occupancy %

Capacity Forecaster (24-48h ahead)

Feature 1: High comorbidity index (+0.30)

Readmission Risk 0-1 Score + Top Factors

Feature 2: Missed home loT readings (+0.15)

Discharge Readiness | Probability by date/time

Feature 3: Enrolled in AIC follow-up

Volume by triage

A&E Demand Surge (48h ahead)

~0.10 ~0.05 0 +0.10 +0.20 +0.30
DNA probability for

No-Show Predictor overbooking

Aligns with SMC Ethical Codes by presenting confidence
intervals and demanding HITL confirmation.

L -
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The Data Lakehouse
& Integration Engine

Stage 1

Ingestion

FHIR R4 Gateway

Kafka Streaming
(10k events/sec
peak)

Airbyte / ETL Batch

Stage 2

Bronze
(Raw)

Unvalidated
raw data

Schema-on-read

90-day retention
limit

Stage 3

Silver
(Cleaned)

Deduplicated

SNOMED/ICD-10-AM
SikM
standardized

Patient Identity
resolved via EMPI
(NRIC/FIN)

Stage 4

Gold
(Curated)

Semantic
Knowledge Graph

= | Patient-Diagnosis-
Medication-loT
linkage

Feature Store for

ML models

End-to-End Enterprise Master Patient Index (EMPI) Traceability & Governance

Stage 5

Consumption

Dashboard APIs
LLM RAG Vector DB

Report Engine
Export
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Security & Regulatory
Harmony Shield

MOH

FHIR R4 & SNOMED
CT data standards.

SNB

Safe staffing ratio
validation.

— PDPA

Dynamic data masking

T

Zero Trust
Architecture

5 AES-256 ) TLS 1.3
at rest in transit

= WORM storage 5 SingPass
audit logging MFA

Ca~ )
N

f

')

Medical device loT
HSA cybersecurity labels.

& 72h breach workflow.

\\

'-—NEHR

Mative consent API
integration.

-SMC

Telemedicine 7-year
audit trails.
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Implementation Roadmap (24 Months)

Werative MVP r?::mtinu::uus User [_Guvernanne
Rollout o Co-Design | Checkpnints_J

Month 18

Phase 1: Foundation Phase 2: Phase 3: Phase 4:
(Months 1-6) Clinical & Quality Community & National Intelligence & Scale
 Setupcloud (Months 7-12) (Months 13-18) (Months 19-24)
infrastructure. QETIT@ * Integrate LIS & PACS. * Integrate AICand ° e * Deploy full ML ‘ //\/‘
* Integrate < il CHAS GP systems. ~4; predictive models. i
HIS/HRMS/Finance Workforce tabs. * Launch * Roll out across
for SGH pilot. Vo e Community/Digital SingHealth, NHG, and
* Launch Executive aunc opriot vi. Health tabs and the NUHS clusters.
and Patient Flow * Target milestone: MOH policy » Launch patient-facing
command tabs. Reduce ALOS by [, simulator sandbox. - :
@5‘» 0.3 days. L &\”{ﬂ S
L= y . ¥ e ) 3 y

e
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Risk Governance & Mitigation Strategy

High
Model Bias & Resistance Data Integration Complexity
Mitigation: Explainable Al (SHAP), low- Mitigation: tha;ed rollout, strict FHIR
confidence flagging, opt-in start, and R4 standardization, and edge node
quarterly fairness audits across caching for graceful system degradation.
demographics. |
©
E L ) Proactive Steering
£ 7 Committee Oversight
Scope Creep & Alert Fatigue |
Mitigation: Strict persona-based E | /
prioritization, MVP-first approach, and
. ML-based alert suppression to protect
' clinicians.
q
Low
=
Low Likelihood High
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Expected Outcomes:

The ROI of Project Nexus

15-20%

C Reduction in A&E boarding
v time via predictive bed

management.
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30% t

Reduction in manual

o Y

7

25% 1

Faster identification and

:.:.:1. report compilation =4Ly resolution of operational
=~ through Al synthesis. A % discharge barriers.
[ D7 o
-12% 1 | -0.5 Days §
8-12% 1 | -o. ays
1) Improvement in OR .:=:| Reduction in Average
WL utilization via dynamic R Length of Stay (ALgS).
== block scheduling.




