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Background & Objectives

Sunway Medical Centre (SMC) is a leading quaternary care hospital in Kuala Lumpur, operating 858 beds, 230 consultation suites, and more than 60 specialties, including oncology,
cardiology, and orthopaedics. Its Core Laboratory holds accreditation under MS ISO 15189 and CAP, serving both local and international patients annually. Despite this standing,
pre-automation workflows in the Immunoassay and Clinical Chemistry (IACC) departments were characterised by significant manual touchpoints, fragmented specimen tracking,

and suboptimal turnaround times — compounded by steadily rising test volumes.

In response to these operational pressures, SMC entered a strategic partnership with a vendor to co-develop and implement a state-of-the-art Total Lab Automation (TLA)
solution. The initiative centred on the GLP System Track — an automated specimen-management track integrated with the Alinity ci analyser platform, a new Laboratory

Information System (LIS), and the Hospital Information System (HIS) middleware.

The primary objectives of this study were to:

& Achieve full end-to-end specimen traceability from receipt to result release.

&) Substantially reduce manual handling and pre-analytical errors across the testing workflow.

& Improve laboratory turnaround time (TAT) in the face of growing demand.
& Enhance staff productivity and satisfaction through digital transformation.

& Contribute to environmental sustainability by reducing paper use, plastic consumption, and
redundant processing steps.

&) Establish a scalable, future-ready laboratory model capable of absorbing projected
workload growth over the next seven years without proportional manpower increase.

This initiative represents not only a technology upgrade, but a fundamental reimagining of how
a high-volume diagnostic laboratory can operate — safely, efficiently, and sustainably — in
alignment with SMC's vision as a digitally enabled, forward-thinking healthcare leader.
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Figure 1: Overall project completion timeline: 207 working days total;
GLP implementation achieved in 31 working days.
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Methods

The project was conducted between September 2023 and October 2024,
with a supported go-live in November 2024, and has been in a continuous
improvement phase since early 2025. Implementation followed the
structured five-phase ASCEND™ methodology:

4. Decide & Execute

Comprehensive workflow studies and Prioritisation of critical
gap analysis across pre-examination, interventions followed by
examination, and post-examination structured trainingand a
processes to identify inefficiencies. phased go-live with

on-site expert support.

Future-state mapping of the ideal
automated laboratory aligned to Continuous
SMC's clinical and operational goals. improvement, digital

optimisation and
sustained scaling of
automation benefits
Tailored solutions co-developed post-implementation.
with SMC laboratory leadership, IT,

and a dedicated project manager.

Key components deployed included the GLP System Track automated conveyor and sorting system, Alinity ci analysers for integrated IACC testing, the Analyser
Management System (AMS) for seamless multi-instrument data integration, and a redesigned LIS with auto-verification rules. Digitalisation was extended to

ordering via Computerised Physician Order Entry (CPOE) within the HIS, eliminating paper requisition forms. A staff satisfaction survey involving 80% of
laboratory personnel was conducted before and after implementation to capture the human dimension of this change.

Establish comprehensive end-to-end traceability for all specimens

Digitalisation & Sustainability

The implementation of a fully integrated track management solution (TWM - Track
Workflow Manager, TSM - Track Sample Manager), and Analyser Management
System (AMS) enables 100% digital traceability of all specimens through precise,
time-stamped events. This end-to-end visibility not only ensures accurate sample
tracking but also strengthens regulatory compliance by generating automated
audit trails and comprehensive documentation. These digital records enhance
audit readiness and align with key accreditation requirements, including MS ISO
15189 and the College of American Pathologists (CAP) standards.
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Figure 2: The traceability framework is illustrated in the diagram.

Laboratory turnaround time (TAT)

Between Q12024 and Q1 2026, total tests (clinical chemistry and immunoassay)
grew by 34.9%, while median turnaround time improved from 120 to 100 minutes.
This reflects enhanced operational capacity, better process control, and stronger
SLA adherence despite increased demand.
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Figure 3: P95 TAT improved from 120 min (Q12024) to 100 min (Q12026) despite a
34.9% volume increase.

Advancements in Workflow Automation

Comprehensive workflow analysis at SMC Laboratory led to the integration of an
automated Specimen Management Screen. This strategic implementation
optimised recursive workflows and pre-analytical stages, effectively removing
inefficiencies and significantly reducing the total volume of aliquots needed for
testing.
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Figure 4: Four key workflow improvement metrics from pre-analytical automation
and GLP System Track.

As part of the end-to-end solution at SMC, digitalisation was implemented to
streamline laboratory operations. The vendor's Analyser Management System
(AMS) enabled seamless data integration across IACC instruments. This
integration, together with the new Lab Information System (LIS), significantly
reduced the need for manual result verification and paper usage. These
advancements enabled faster, more accurate result validation and
release—ultimately enhancing patient care, operational efficiency, and
environmental sustainability. Furthermore, the implementation of Computerised
Physician Order Entry (CPOE) within the Hospital Information System resulted in a
significant reduction in physical requisition forms, underscoring the lab's
commitment to sustainable and responsible healthcare delivery.

342,000 fewer paper sheet used annually - saving 171 trees, 3591,000 litres
of water, 17,990 kWh of energy, and reducing 1,799 kg of CO, emissions per
year. Auto-verification reached 81%, significantly reducing post-analytic
TAT and manual result review.

Figure 5: Digitalisation outcomes: 81% auto-verification rate, 342,000 fewer paper sheets annually.

Human Resource Optimisation

The provided text describes how laboratory automation has and will continue to
save costs by reducing the need for additional staff despite a growing workload.

« Past Savings (2024-2025): A 62.6% increase in clinical chemistry and
immunoassay workload was managed without increasing manpower,
resulting in a savings of RM 96,000 in 2025.

« Future Projections (Next 7 Years): The workload is expected to double, which
would normally require a 37% increase in staffing (14 new employees).

« Cost Avoidance: By using automation, the laboratory can avoid hiring these
additional personnel, saving an estimated RM 2.3 million in total salary
expenditures over the next seven years.
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Conclusion

The successful integration of the GLP System Track with the LIS, AMS, and HIS at the SMC
Core Laboratory demonstrates that a thoughtful, phased technology adoption,
combined with robust change management, can transform a high-volume diagnostic
laboratory across all performance dimensions simultaneously. This initiative achieved
measurable gains in operational efficiency, diagnostic accuracy, environmental
responsibility, and staff well-being—all while absorbing a near-35% surge in test demand.
The 81% reduction in manual touchpoints and 81% auto-verification rate collectively
represent a step-change in laboratory safety and reliability. Sustainability
outcomes—including the annual saving of 171 trees and avoidance of 1,799 kg of CO,
emissions—underscore that operational excellence and environmental stewardship are
complementary goals. With projected manpower savings of RM 2.3 million over seven
years and a workforce reporting up to 124% improved satisfaction, the transformation
delivers lasting value for SMC, its staff, and its patients. This model establishes a new
regional and global benchmark for laboratory automation, positioning SMC as a
forward-thinking healthcare leader in sustainable, digitally enabled diagnostic care.



