PulseSG AIFECG STEMI Detection Network

Singapore’s Governed Clinical Al Orchestrator

Every Beat Counts. Every Minute Matters.

HSA Regulatory
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Diagnostic delay at 3 AM dictates permanent myocardial loss

o
The Heart Muscle Decay Curve
SGH & NUH = TTSH = CGH B KTPH = SCDF
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Target: < 60 mins (Near Perfect) D2B Benchmark: < 90 mins Irreversible Damage
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The Core Problem

Cardiologists cannot be
everywhere instantly.

Without live Al triage at
< the point of ECG
capture, critical minutes
are lost waiting for
human routing.
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Clinical orchestration requires a foundation built on systemic trust

Speed

Regulator-Cleared AI

e Demonstrates TRUST
through external
validation.

* Live model versioning
and explainability.

e Not just raw predictions;
calibrated clinical
confidence.

Agency

Human-in-the-Loop

Empowers ACTION by
drafting precise
escalations.

Pre-compiles patient

context and summaries.

Strictly restricts ‘'SEND’
authority to human
physicians.

Accountability

Audit-Grade Governance

e Ensures LOGGING of
every micro-action.

« Tracks configuration
changes and human
decisions.

« Regulator-defensible,
PDPA-aligned framework.
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Agents assemble the draft; physicians authorize the deployment

SYSTEM CONSTRAINT: Operations strictly follow a “Draft to Send” paradigm.

The Al Draft Assembly The Human Gatekeeper

g CLIMICAL

[ PATIENT SUMMARY SNIPPET ||

ID: P-10345

R i b
ECG:  STEMI DETECTED
= &= TIME:  03:18:05 |
> - » STATUS: PENDING AUTHORIZATION | |

J\A//\;—F

=] | =

Cath Lab
B Al S R CATH LAB
N————— J
The Al acts as an advanced cognitive filter, preparing the Only an authenticated physician possesses the
exact protocol. systemic authority to execute the final activation.
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Orchestration replaces linear pager chains with parallel processing

Traditional STEMI :
Workflow PulseSG Orchestration
. : Minutes to hours, waiting for Milliseconds at the point of ECG
s visual review. capture via LSTM.
3 AM Cognitive Load High: manual chart digging, Low: structured SMS + App link with

fragmented calls. pre-compiled patient context.

Transparent: live feedback loops tag
false positives for instant model

Opaque: missed STEMIs lost in

Error Handling retrospective audits.

retraining.
: Episodic: relies on individual Semantic: agents remember rejected
Ry StomigiiSmoly doctor experience. suggestions and never repeat them.
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A specialized fleet of five agents
manages the clinical lifecycle

Agent Fleet Directory

n O B C n T
A:L Alert Triage Detects STEMI patterns and routes alerts to
UUID: 8f7e-4b2a the correct on-call roster. ® RUNNING
a 0 O O = O
M| Ll L N L
A2 DH Performance Analyst Continuously tracks network D2B bands
UUID: 3c9d-1f4b (90m/60m) in real-time. ® RUNNING
] 1L [] 1 []
1 L] L L 1 L
A3 M Forecaster Predicts volume surges based on historical
UUID: 7e2a-9c5d data, weather patterns, and seasonality.  puunne
1 Qg [] il []
M| Ly L L | L
A4 @ Recommender Suggests workflow optimizations and
= UUID: 5bld-8edf identifies systemic bottlenecks. ® RUNNING
[ m i u [] [ []
L L] L L | L
A5 Chatbot Enables natural language querying of
UUID: 2aBc-6d3e network data for superintendents. @ RUNNING
u| = r u| O
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The executive interface delivers definitive
clinical context in under five seconds

[ Executive Triage Overview — KPI Context Cards
Every metric displays
o Network > NUH » Shift3 > Alert 882 absolute value, delta
l VS. previous period,
L] L] L] L L
STEMI CONFIDENCE AVG D2B TIME ACTIVE ALERTS benchmark band, and
a live data-freshness
o : B _
Drill-Down Architecture 987 % 62 M|N 3 timestamp.
Interactive topology | + AMIN i
SU‘DDDrtS |nﬁn|tE 10:15:30 SGT 10:15:30 SGT 10:15:30 SGT
drill-down: o b B0 =
Network -> Hospital -> 0

Shift -> Individual Alert.

Sample Size: 220, - o First-Class Al Provenance
Model v2.1 (HSA-Cleared) Hover tDD‘tiDS on every

chart reveal sample size,
data origin, and specific
model version (e.g.,

v2.1 HSA-Cleared).

: ¥ ¥ ; r T : i
10:10 PM 10:15 P 12:40 PM 1230 PM 12:45 PM 12:45 PM 12:40 PM 12:45 PM 1230 PM
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Regulatory compliance and observability are embedded
directly into agent administration

The Governance Philosophy

- Security is not an external audit; it is
a first-class dashboard feature.

- Every agent operates under an
iImmutable UUID and strict audit
timestamps.

- The interface restricts all interaction
to three auditable pathways.
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Per-Agent Governance Console

A1 Alert Triage [ & HSA-Cleared — High Risk }

UUID: 8f7e-4bZa

Last Audit: 2025-10-24 02:15:00 SGT

|| A

Configure Test
Constraints Safely

View
Immutable
Logs

(]
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Agent modifications require multi-signature

approval and adversarial testing

HARD RULE: The “Run” protocol remains cryptographically disabled until multi-signature

consensus (Clinical Lead, CISO, Privacy Officer) is logged.

Configuration Ruleset

-~

LS

LS

G ks
=] Scheduling & Routing
i - " W \
&) RBAC Security (Pll Redaction, LLM Firewalls)
"y
< Knowledge Config (Versioned Prompts, RAG)
r,
B ke
== Guardrails & Risk Tiers
R

~o Multi-Sig Approvals (Pending)

UUID: A1B2-C3D4-ESF6 // 2024-85-28 03:28:25 SGT

(.

Pre-Flight Testing Sandbox
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mEEE

> Test Scenario: Adversarial Prompt Injection
> Result: BLOCKED (LLM Firewall Active)

> Compliance Flags: None (PII Redacted)

> Latency: 340 ms

@ RUN: DISABLED (Pending Multi-Sig Approval)
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Immutable audit trails and two-tier memory
ensure systemic evolution

Audit-Grade Logging

't_hash":"9f86d081884c7d659a2fe...",
yr_id":"SYS_AUDIT_V7.2"}

{"timestamp":"2025-10-24T14:23:09Z","action":"alert_routed","agent_uuid":"8f7e-4b2a
PII:"REDACTED","priority":"HIGH","outcome":"PENDING_REVIEW","signature_hash":"e4d9l

PDPA-aligned data minimization.
Pll is redacted/hashed by default. SHA-256 Integrity Hash

Exportable to hospital SIEMs.

The Two-Tier Memory Brain

I| 1 |
|||| |II|| _h' |
| | = = e
Fi | | _,.-"'ﬂ"\. . RJ | r _,f""r\_. f 7
N / Episodic Memory Semantic Memory [ /
Logs every human accept/reject reason. A Systemic lessons are distilled over time and
rejected suggestion is permanently vaulted automatically injected into future system
and never repeated. prompts and executive digests.
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Uncompromising clinical guardrails govern
all systemic behavior

No clinical treatment directives
may be issued to non-physicians.
All outputs are forcibly labeled:
“Al-assisted — physician
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confirmation required.”

& RAG-Grounded
Alert threshold changes Data Engine
outside HSA-cleared ranges
require dual-role governance Singapore
approval and generate a Healthcare Blue
mandatory audit entry.

All analytics and “what-if"
scenarios are permanently
watermarked “SIMULATION
— not for clinical use.”

The “Block Agent”

e Mo kill-switch immediately
sevevrl | halts processing and
o auto-generates a
critical incident ticket.
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The data engine is stress-tested against the chaotic
reality of clinical operations

ECG Vol D
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Singapore-Tuned Realities Adversarial Robustness

- Site Mix: SGH 30%, NUH 22%, TTSH 28%, - Injects 3-5% data-transfer tunnel
CGH 15%, KTPH 8%. failures.

- Scales SCDF EMS pre-hospital routing - Injects missing-value corruption.
from 5% to 15%. - Overlays 8% arrhythmias (AFib, LBBB)

- Accurately models MOHH on-call roster to verify stability.
shifts & Monday peaks.
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Superintendents interrogate the
network using natural language

The Query

Why did NUH D2B times spike last
Tuesday?

[
Designed for operational oversight

without complex query languages.

Explicitly deflects requests for
individual clinical advice.
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The Grounded Output

\,

PIT MASKED. RAG-GROUNDED TO PLATFORM METRICS ONLY.

NUH D2B Latency Breakdown (Tuesday)

3 94 Bl Singapore Healthcare Blue
e Alert Red

Caution Amber

—_
oy ol 9
=2 a2 O

o
&

D28 Laelency (min)

3
L=

=

08:00 12:00 14:00 16:00 16:30
Time of Day

NUH D2B latency on Tuesday experienced a temporary spike to
94 minutes, exceeding the 90-minute threshold, attributed to 3
cases delayed by simultaneous STEMI presentations at 14:00.
Response times returned to baseline (45 minutes) by 16:30. Full
audit trails are available.

o )

%

Capable of drafting complex weekly quality
reports in seconds, with full data traceability.
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The Trinity of Clinical Trust accelerates
the path to nationwide deployment

Clinical
Trust

Clinical
Trust

P

PulseSG succeeds because it pairs
unprecedented diagnostic speed with
immutable accountability. The Al drafts the

Regulator- HITL Audit-Grade by
Cleared Al Gatewavs Governance future; the physlclar! controls the present;
y the governance engine secures the past.
o Baseline SGH/NUH HSA Review & Full SCDF
Deployment Audit Validation EMS 15% Integration
O > O > O >

Status: Dashboard architecture, agent prompt datasets, and QA testing matrices
are finalized and ready for regulatory submission.

Every Beat Counts. Every Minute Matters.
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