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Learning Objectives

By the end of this session, participants will be able:

» Understand the Role of Information Management in
Laboratory QMS

» Evaluate Digital Solutions for Laboratory Information
Management

» Implement Best Practices for Data Handling and Security

» Explore Emerging Technologies and Future Trends
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Question 1

A laboratory receives multiple patient samples daily. To
ensure proper sample tracking, a barcode system Is
Introduced, linking each sample to the respective patient
record. Which key element of an effective information
management system Is demonstrated in this process?

A. Data security

B. Data integrity and traceability
C. System redundancy

D. Automated billing process
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Question 2

A laboratory technician in a small clinic notices that
handwritten test results sometimes become illegible due to Iink
smudging. To improve the reliability of paper-based

documentation, which of the following best practices should be
Implemented?

A. Using electronic signatures to approve all results
B. Storing documents in a locked cabinet with restricted access

C. Standardizing the use of permanent ink and legible handwriting
D. Rewriting test results multiple times for accuracy
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Question 3

A laboratory technician accidentally sends a patient’s
HIV test result to the wrong physician via email. Which
of the following measures could have best prevented this
confidentiality breach?

A. Encrypting all electronic patient records and using role-
based access

B. Printing patient results instead of sending emails

C. Allowing all laboratory staff to access patient data freely
D. Using verbal reporting only for sensitive results
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»Introducti

»Fundamentals of Information Management in QMS
»Paper-Based vs. Digital Systems

» Transition to Digital Systems

»Optimizing Laboratory Data Handling

» Digital Transformation & Data Integrity

» Al in Laboratory QMS

»Challenges & Future Directions

> Conclusion
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Introduction

Information Management is a system for managing
Incoming and outgoing patient data

Types:
. Paper-based / Computer-based /Hybrid
Key Role in Quality System:

. Accessibility /Accuracy / Timeliness / Security &
Confidentiality

Importance:
. linked to documents and records

. Ensures reliability of test results

Information
Management

N
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Digital Transformation in Laboratory QMS

. Key Components:

. Laboratory Information Management Systems

. Electronic Document Management

. Artificial Intelligence (Al) & Automation.

. Cybersecurity & Data Integrity.
. Benefits:

. Enhances data accuracy, accessibility, and traceability.

. Reduces manual errors and turnaround time.

. Strengthens regulatory compliance

. Challenges:
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Fundamentals of Information Management

in QMS
Key Elements of an Effective Information
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Management System L 0
N &

generating big data

Unique ldentifiers: For patients and samples. im0 /

recognition, Al-based clinical
Noed of tests for
tlinal decsion /
Demand management s / (LOUD based
(appropriatenessand 4= SN K/ P .
minimum retesting interval) it / Vi h
= s ,l -~ Instrument selfdlagnostic,big.

/7 detalbontinmetaboloics,

decision support systems

-Standardized Forms: Test request forms .

I
I
I
I
I
I
-Logs & Worksheets -Accuracy Checks I m / s
| [ ’ i y / Artificial intelligence for checking
-Data Protection -Confidentiality | s 4 e
R
-Reporting Systems -Communication s i
I
| Transportation Prepanition K — Ete:::fulllc:ilo:e’:t'lf::t ::I:::m;:
- Storgeconditions tining " . —) qI:::Ry(HILdott'edumpIes)

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8



55 COLLEGE of AMERICAN

INTERNATIONAL INSTITUTE FOR '55?5;5‘ PATHOLOGISTS
PATHOLOGY AND FORENSIC
SCIENCE RESEARCH FOUNDATION

ORIVERS Ty
> %> DAVID UMAHI
Ty
) =

v i
R i 1
S 3 HEALTH SCIENCES
0 o
=it UBURU, EBONYI STATE.

Unique ldentifiers in Information Management
Systems

> Patient Identifiers:

. Assigned upon admission or permanently for healthcare use.

- - APPLICATIONS
» Sample ldentifiers: ' ) AUTHORIZATION

INT[RCHANGE
. Essential for tracking samples throughout the lab. INCDRlSI/IQt I D E N TITY
. Example: YYMMDDXXXX (e.g., 2504280047 = sample 47, received
on 28" April 2025). SONTROL MANAG E M E NT

> Key Considerations: & AUTHENTICATION ©® SYSTEM &

ECUR!TY

&g ROLES o N
: e . . 0 % =
. Use full identifying numbers on all aliquots, request forms, logs, and 82 o § l;
T > = ‘
result sheets. 4 7
w (f. o
r_

. Ensure consistency to avoid confusion and mix-ups.
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Question 4

A 55-year-old male patient presents to the laboratory for a
fasting blood glucose test. The laboratory recently transitioned
from paper-based to electronic records. However, the patient’s
report was misplaced, leading to a delayed diagnosis of diabetes.
Which of the following best describes the primary function of an
effective laboratory information management system (LIMS) in
preventing such errors?

A. Enhancing communication among laboratory staff

B. Ensuring compliance with laboratory accreditation standards
C. Reducing transcription errors and improving data retrieval.
D. Increasing laboratory revenue through automation
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Paper-Based vs. Digital Systems

Effective Paper-Based Information Management

» Key Considerations for Manual Systems:

Careful planning and attention to detail can create a functional paper-based system.

Use registers, logs, and worksheets to manage samples effectively.

» Designing Effective Registers and Logs:

Practical and easy to complete.
Facilitate data retrieval and summarization.

Supplement with specialized logbooks (e.g., by test type or patient numbers).

» Advantages:

Familiar to laboratorians.

Useful for generating statistics and reports.

Electronic
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Best Practices for Paper-Based Systems

. Ensure all data is complete and legible.
. Maintain exact copies of reports for archives.

. Store records securely to protect against
damage and ensure easy retrieval.

. Keep everything until the retention period ends,
then shred for confidentiality.

. Protect records from water, fire, humidity, and
vermin.

Advancing Laboratory Quality Management Systems for Better Patient Outcomes
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Transition to Digital Systems

NOTE: This edition of the Guidebook was published in November 2018.
The May 2019 Guidebook is the most recent version.

Laboratory Information Management Systems (LIMS/LIS) St
A computerized system for managing laboratory data and A BHL s
workflows. Laboratory Information
Enhances accuracy and accessibility of sample and data Systems PijGGt
tlow. Management:

> Implementation Options: A Guidebook for International

Implementations

In-house development: Use database software (e.g.,
Microsoft Access).

Commercial systems: Purchase fully developed systems
with hardware, software, and training.

Advancing Laboratory Quality Management Systems for Better Patient Outcomes
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Selecting the Right LIMS for Your Laboratory

»Key Considerations:

. Ensure the LIMS meets laboratory-specific needs, not just
organizational priorities.

. Avoid overly complex systems that increase overhead without
adding functionality.

»Essential Features of a LIMS:

. Flexibility and adaptability.

. Ease of evolution and support.

. System speed (critical for user acceptance).
»Role of the Laboratory Director:

. Advocate for a LIMS that enhances efficiency and saves time.

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8
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Advantages of a Computerized
Laboratory Information System (LIMS)
*Error Reduction
* Quality Control Management
* Data Searching
* Patient Information Access

* Report Generation

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8
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* Tracking and Analysis: Advantages of using
LIMS in your

 Patient Confidentiality: aboratory
* Financial Management:

* I[ntegration:

~LiveHealth

* Training:
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Disadvantages of Computerized
Laboratory Systems

" Tralning

= Adaptation Time

= Cost

= Physical Restrictions

=" Backup Needs
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SITY OF

Question 5

A private diagnostic laboratory is evaluating different LIMS
options. The laboratory director wants a system that integrates
with existing hospital software, supports automated result
reporting, and ensures data security. Which factor should be the
highest priority when selecting a LIMS?

A. The system's ability to generate financial reports

B. Compatibility with existing hospital software and data security
features.

C. The number of pre-installed laboratory test templates

D. The affordability of the subscription cost

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8
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Optimizing Laboratory Data Handling

Optimizing Test Requests and Data Handling

e Standardize request forms to capture all
necessary information.

* Record sample arrival and testing details.

* Implement safeguards for manual data

\/\/\/8
transfer, keyboard entry, and
transcription. DATA MANAGEMENT
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Protecting Data and Patient Confidentiality

> Data Protection:

Paper-based systems: Use safe materials and proper
storage.

. Computerized systems: Implement regular backup
processes.

» Patient Confidentiality:

. Safeguard privacy with robust security measures.

Laboratory directors must establish policies and
procedures to protect patient information.

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8
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Effective Laboratory Reporting

» Key Attributes of Test Reports:

. Timely, accurate, legible, and easily understood.
. Include all necessary information and appropriate comments

. Verified and signed by authorized laboratory staff.
»Delivery Methods:

. Paper-based or electronic

. Urgent results: Communicate via phone, followed by a written
report.

> Importance:

. Reflects the laboratory’s image and credibility.
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Effective Communication in Laboratory
Information Systems

> Internal Communication:

Ensure seamless information transfer between shifts and laboratory
areas.

Develop systems to prevent oversight of critical details.

> External Communication:

Establish policies for interacting with healthcare providers,
reference labs etc /

Define communication channels, timing, and authorized personnel.

> Importance:

Enhances coordination, accuracy, and customer satisfaction.

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8
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Digital Transformation & Data Integrity

Ensuring Data Integrity in Digital
Systems

Data Integrity ensures accuracy, consistency, and
reliability of laboratory data throughout its lifecycle. & |nteg"ty

. Key Principles (ALCOA+): . 3Brocess
-Attributable —Legible  —Contemporaneous RS 3
—Original —Accurate
+ (Complete, Consistent, Enduring, Available)

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8



153 COLLEGE of AMERICAN

INTERNATIONAL INSTITUTE FOR . PATHOLOGISTS
PATHOLOGY AND FORENSIC
SCIENCE RESEFARCH FOUNDATION

Best Practices in Ensuring Data Integrity in Digital
Systems

. Use audit trails to track modifications and access
history.

prevent unauthorized changes.
. Regular data backups to prevent loss.

. Validate and verify software systems to ensure
reliability.

. Enforce compliance with regulatory standards

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8
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Cybersecurity in Laboratory Information
Systems

Protecting laboratory data and systems from cyber threats to
ensure confidentiality, integrity, and availability.

Common Cyber Threats:

. Phishing attacks Ransomware Unauthorized access.
. Data leaks

Best Practices for Cybersecurity:

strong authentication / encryption / regular system
updates and patches / cyber hygiene /regular security
audits / Ensure compliance with regulations.
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Compliance with Digital Regulations

Ensuring that digital laboratory systems adhere to legal, ethical, and
regulatory requirements for data protection and quality
management.

. Key Regulatory Frameworks: ot

. 1ISO 15189 / GDPR (General Data Protection Regulation) /
HIPAA (Health Insurance Portability and Accountability Act) /
Nigerian Data Protection Regulation (NDPR)

. Essential Compliance Measures:

. Data protection policies / Access control measures /Audit
trails / Regular security audits and staff training /Data
retention policies

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8
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Question 6

A clinical laboratory experiences a ransomware attack that
encrypts patient data, making it inaccessible. What is the most
effective strategy to protect laboratory data from such cyber
threats?

A. Keeping all laboratory data stored on a single local computer
B. Implementing regular data backups and multi-factor
authentication.

C. Allowing only one staff member to have access to the LIS

D. Printing all patient reports to store physical copies
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Al in Laboratory QMS

Al Applications in Diagnostics

Al-driven technologies enhance diagnostic accuracy, speed, and
efficiency in laboratory medicine.

» Key Applications:

— Medical Image Analysis — Predictive Analytics — Automated Laboratory
Testing  —Virtual Assistants & Chatbots  —Personalized Medicine

Benefits:

— Faster and more accurate diagnoses.

— Reduced human error and improved efficiency.

— Enhanced disease prediction and prevention strategies.
» Challenges:

— High implementation costs and data privacy concerns.
— Potential resistance from healthcare professionals.
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Al in Laboratory Automation

Al enhances laboratory processes by automating routine tasks,
improving efficiency, and reducing human error.

» Applications in Laboratory Automation:
— Automated Sample Processing  -Smart Analyzers

— Automated Data Interpretation -Inventory & Supply Chain Mgt
— Workflow Optimization

> Benefits:

— Increased efficiency and throughput in high-volume laboratories.

— Reduction in manual errors and improved TAT
» Challenges:

— High initial investment and infrastructure requirements.
— Need for staff training and adaptation to Al-driven systems.

Pre analytcal
Automation

Quality
control |
MMMng

Aualytcal 1Y B Postanalytical {§ { Workflow
Automation ff B Automation [ | Automation
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Al in Laboratory Quality Control

Al enhances laboratory quality control (QC) by
detecting errors, optimizing processes, and
ensuring result accuracy.

» Applications in Quality Control:
—Automated Error Detection
—Predictive Quality Monitoring
—Real-Time Quality Assurance
—Data Standardization & Integrity
—Machine Learning for Continuous Improvement

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8
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Challenges & Future Directions

Common Problems in Laboratory Information
Management

»Incomplete or lllegible Data:
»Poorly Desighed Forms:

»Inadequate Standardized Forms:

> Data Retrieval Issues:
»Poor Data Organization:

» System Incompatibility:

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8
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Challenges in Digital Transformation

»High Implementation Costs

» Resistance to Change

» Data Security & Privacy Concerns

» System Integration Issues

» Technical & Maintenance Challenges
»Regulatory & Compliance Barriers
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The Evolving Role of Laboratory Information
Systems (LIS)

LIS are digital systems desighed to manage laboratory
operations, from sample tracking to result reporting.

» Shift from Basic Data Management to Advanced
Analytics

»Interconnectivity & Integration
»Enhanced Data Security & Compliance

» Personalized & Precision Medicine Support
» Future Trends

Advancing Laboratory Quality Management Systems for Better Patient Outcomes Week 8
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Future Trends in Digital Transformation

Software-
defined

» Al & Machine Learning in Diagnostics T
~ Online social - Big data

» Cloud-Based Laboratory Systems e me

» Blockchain for Data Security

| Future. f
> Interoperability & Integration e G - sty
»Wearable & Point-of-Care Technology ]
»Regulatory Evolution e e

computing computing

» Cybersecurity Enhancements
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Conclusion

» Digital transformation is revolutionizing laboratory Quality
Management Systems (QMS) by enhancing efficiency, accuracy,
and data integrity.

» Effective information management is critical for ensuring
compliance, security, and streamlined operations.

» The transition from paper-based to digital systems requires
careful planning, selection of appropriate technology, and staff
training.

» Al and advanced digital tools offer immense potential for
laboratory automation, quality control, and diagnostics.

» Despite challenges, the future of laboratory information
management is shaped by continuous innovation, regulatory
compliance, and cybersecurity advancements.
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Final words:

% Digital transformation ignites excellence when powered by effective
information management.! ¥
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NEXT WEEK:

Developing a Skilled Workforce: Personnel

Management & Continuous Education by Dr. Aliu Inquiries

Israel. basil.bc25@gmail.com

* Designing training frameworks and competency-

based assessments
« E-learning, virtual reality, and simulation-based

training for laboratory personnel
« Strategies to enhance workforce retention and

professional development

Telephone Website
+234 909 961 2133 lipfsr@dufuhs.edu.ng
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