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1. EXECUTIVE SUMMARY

In the complex world of healthcare, precision and accuracy are crucial. The results of laboratory tests and diagnostic 

procedures directly impact patient care, making rigorous quality management essential. The ISO 15189 standard sets a 

global benchmark for medical laboratories, ensuring that quality and competency are maintained at the highest levels. 

The 2022 edition of ISO 15189 introduces important updates that reflect the changing landscape of clinical laboratory 

testing, emphasizing the importance of robust quality control systems.

This white paper delves into these updates, exploring the significance of the ISO 15189:2022 edition for laboratories 

worldwide. It also highlights the role of ZeptoMetrix Quality Control Solutions in supporting compliance with these 

new standards, ensuring the accuracy and reliability of diagnostic results. Through this exploration, we aim to provide 

valuable insights for laboratory technicians, scientists, quality managers, and healthcare leaders, enabling them to 

navigate the complexities of modern healthcare confidently.

2. INTRODUCTION

2.1 The Significance of Quality Management in Clinical Laboratory Testing

In the complex world of healthcare, the precision and accuracy of diagnostic tests are not just important—they are 

critical. The quality of test results directly impacts patient care, guides treatment decisions, influences clinical outcomes, 

and ensures patient safety. For this reason, quality management in clinical laboratories is of utmost importance. Quality 

management systems, which include comprehensive quality controls, ensure that laboratories consistently produce 

reliable and accurate results.

ISO 15189 has long served as the cornerstone of quality management for medical laboratories, providing a framework 

for ensuring that laboratories operate with the highest levels of quality and competence. The 2022 edition of ISO 15189 

introduces new standards and guidelines that further emphasize the importance of quality management, particularly 

in the face of evolving diagnostic technologies and methodologies.

2.2 Objectives of the White Paper

This white paper aims to provide a comprehensive overview of the ISO 15189:2022 updates and their implications for 

clinical laboratories. Additionally, it will explore how ZeptoMetrix Quality Control Solutions can support laboratories in 

meeting these new standards, ensuring that they continue to deliver accurate and reliable diagnostic results. By the 

end of this paper, readers will have a clear understanding of the following:

•	 The key updates in the ISO 15189:2022 edition and their significance.

•	 The critical role of quality controls in compliance with ISO 15189:2022.

•	 How ZeptoMetrix Quality Control Solutions can help laboratories navigate the complexities of the new standards.

•	 Practical recommendations for implementing these controls to enhance diagnostic accuracy and reliability.
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3. UNDERSTANDING ISO 15189:2022

3.1 Overview of ISO 15189 Standards

The ISO 15189 is an international standard designed specifically for medical laboratories. It defines the requirements 

for quality and competence, ensuring that laboratories can produce accurate and reliable test results. This standard 

applies to all medical laboratories, including those that conduct clinical chemistry, hematology, microbiology, and 

molecular diagnostics.

ISO 15189 is based on two main principles: quality management and technical competence. Quality management 

involves implementing a comprehensive quality system covering all laboratory operations, from sample collection to 

result reporting. Technical competence refers to the laboratory’s ability to perform tests accurately and consistently, 

achieved through proper training, method validation, and quality control.

3.2 Key Updates in the 2022 Edition

The 2022 edition of ISO 15189 introduces several important updates that reflect the changing landscape of clinical 

laboratory testing. Some of the key updates include:

•	 Enhanced Focus on Risk Management: The updated standard emphasizes the importance of risk management, 

stressing the need for laboratories to proactively identify and address risks that could affect patient safety and 

test result accuracy. Laboratories must establish comprehensive risk management strategies, encompassing risk 

assessment, mitigation actions, and ongoing monitoring.

•	 Integration of Point-of-Care Testing (POCT): Requirements for point-of-care testing (POCT), previously addressed 

under ISO 22870, are now included in ISO 15189. This integration improves the alignment between POCT and 

laboratory-based testing, ensuring consistent accreditation processes and placing greater emphasis on the role of 

POCT in modern laboratory practices.

•	 Alignment with ISO 17025:2017: ISO 15189:2022 is in line with the ISO 17025:2017 standard, which sets out general 

requirements for the competence of testing and calibration laboratories. This alignment reduces redundancies and 

streamlines the accreditation process, making it easier to integrate various laboratory services.

•	 Increased Emphasis on Patient-Centric Care: The new standard underscores the role of laboratories in supporting 

patient outcomes, highlighting the crucial importance of accurate and timely diagnostic results in patient care and 

treatment. It encourages laboratories to consider patient satisfaction as a key performance indicator. 

Other notable changes include:

•	 Updated Terminology and Definitions: The standard now includes revised terminology and definitions to better 

reflect advancements in clinical laboratory science, ensuring consistent application across various laboratory 

settings.

•	 Clarification of Requirements for Specific Tests: The ISO 15189:2022 provides clearer guidelines for specific testing 

categories, including molecular diagnostics and point-of-care testing, thereby enhancing the applicability of the 

standard across diverse diagnostic methods.

•	 Flexibility in Quality Management Systems: The standard offers increased flexibility in the implementation of 

quality management systems to recognize the diversity of laboratory operations. This allows laboratories to tailor 

their approach based on their unique operational needs while maintaining compliance with the overarching quality 

requirements.
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These updates reflect the evolving landscape of clinical laboratory services with a clear focus on enhancing patient 

safety, operational efficiency, and the overall quality of diagnostic results.

Table 1: Key Changes in ISO 15189:2022 Compared to ISO 15189:2012

Key Areas ISO 15189:2012 ISO 15189:2022 Impact on Laboratories

Risk Management Limited focus on risk
Comprehensive risk management 
required

Enhanced safety and compliance

Point-of-Care Testing 
(POCT)

Separate under ISO 22870 Integrated into ISO 15189 Streamlined accreditation process

Alignment with ISO 
17025:2017

No alignment with ISO 
17025:2017

Aligned with ISO 17025:2017
Reduced redundancies in 
accreditation

Patient-Centric 
Approach

General quality focus
Greater emphasis on patient 
outcomes

Improved patient care and 
satisfaction

3.3 Impact on Clinical Laboratories

The updates to ISO 15189:2022 have significant implications for clinical laboratories. Laboratories must implement 

more rigorous quality management practices to meet the new standards. This includes adopting comprehensive risk 

management strategies, enhancing staff competency assessments, and validating and verifying all testing methods.

These updates will require a significant investment of time and resources for many laboratories. However, the benefits 

of complying with ISO 15189:2022 are evident. By adhering to the updated standards, laboratories can ensure that they 

deliver the highest quality of care to their patients, reduce the risk of errors, and uphold their reputation for excellence.

4. THE NECESSITY OF QUALITY CONTROLS IN COMPLIANCE WITH ISO 
15189:2022

4.1 Ensuring Diagnostic Accuracy and Reliability

In the complex processes of clinical testing, the accuracy and reliability of diagnostic results are crucial. Quality 

controls play a critical role in laboratory workflows by ensuring that every step of the process, from sample preparation 

to result interpretation, meets the highest standards of precision. The 2022 edition of ISO 15189 further emphasizes 

this requirement, mandating that laboratories integrate rigorous quality control measures to uphold and demonstrate 

compliance with the updated standards.

The importance of quality controls in ensuring diagnostic accuracy cannot be overstated. Quality controls help 

laboratories identify potential errors before they impact patient care by monitoring and verifying the performance of 

diagnostic tests. This proactive approach to quality management is essential in maintaining the trust and confidence 

of both healthcare providers and patients.



6

Table 2: Quality Control Requirements for ISO 15189:2022

Requirements Description

Risk Management Comprehensive risk management strategies

Validation of Testing Methods Verification and validation of all testing methods

Personnel Competency Training and competency assessments for personnel

Regular Audits Internal and external audits for compliance

Documentation of Procedures Documented procedures for quality control measures

4.2 Enhancing Reproducibility and Reliability

Reproducibility is a critical aspect of clinical testing because it ensures that test results are consistent and reliable, 

regardless of when or where the test is performed. Quality controls play a crucial role in achieving reproducibility by 

standardizing laboratory procedures and reducing variability in test results.

The 2022 edition of ISO 15189 recognizes the significance of reproducibility and has introduced new requirements for 

laboratories to implement strong quality control measures. These measures include the use of standardized procedures, 

regular calibration of equipment, and routine verification of test methods. By adhering to these guidelines, laboratories 

can ensure that their test results are not only accurate but also reproducible under different testing conditions.

4.3 Compliance with New Regulatory Standards

Ensuring compliance with regulatory standards is a crucial aspect of maintaining quality management in clinical 

laboratories. The 2022 edition of ISO introduces new regulatory requirements that laboratories must adhere to to 

maintain their accreditation. These requirements include implementing comprehensive quality control measures, 

regularly assessing laboratory personnel competency, and validating and verifying testing methods. 

ZeptoMetrix Quality Control Solutions are specifically designed to assist laboratories in meeting these new regulatory 

requirements. Our products provide the necessary tools for implementing effective quality control measures, thus 

ensuring compliance with the latest ISO standards. By using ZeptoMetrix controls, laboratories can confidently 

navigate the complexities of the new regulatory landscape, allowing them to maintain their accreditation and deliver 

reliable diagnostic results.

Image 1: Ensuring Accuracy: A Laboratory Technician Performs a Quality Control Check
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Table 3: Common Types of Errors in Clinical Laboratories and Their Potential Consequences

Type of Error Potential Consequences Related ISO 15189:2022 Section

Pre-analytical Errors
Incorrect sample collection, leading to 
misdiagnosis

ISO 15189:2022 – Section 5.4: Pre-
examination Processes

Analytical Errors
False positive/negative results, 
impacting treatment decisions

ISO 15189:2022 – Section 5.6: Examination 
Processes

Post-analytical Errors
Delayed reporting, leading to 
worsened patient outcomes

ISO 15189:2022 – Section 5.8: Reporting of 
Results

Quality Control Failures
Increased variability, resulting in 
unreliable results

ISO 15189:2022 – Section 5.7: Quality 
Assurance of Examination Processes

5. METHODOLOGIES FOR IMPLEMENTING QUALITY CONTROLS WITH 
ZEPTOMETRIX SOLUTIONS

5.1 Types of Quality Controls

Quality controls are crucial for ensuring the accuracy and reliability of diagnostic results in clinical laboratories. They 

come in various forms, each serving a specific purpose within the testing process. There are two primary categories of 

quality controls: internal and external controls.

•	 Internal Quality Controls: These are integrated into the testing process and monitor the performance of assays 

in real-time. They help detect errors that may occur during the testing process, such as equipment malfunction 

or operator error. Internal controls are essential for daily monitoring and provide immediate feedback on the 

reliability of test results.

•	 External Quality Controls: In contrast, external controls operate independently of the routine testing process. They 

confirm test results’ accuracy and precision by benchmarking them against known positive or known negative 

controls. External controls play a vital role in validating the performance of diagnostic tests, ensuring that results 

remain consistent over time and across various testing environments.

ZeptoMetrix offers a comprehensive range of external quality controls, tailored to meet the specific needs of clinical 

laboratories. Our controls are designed to be easy to use, highly accurate, and compatible with a wide range of 

diagnostic platforms, ensuring that laboratories can maintain the highest standards of quality and reliability.

5.2 Development and Validation of ZeptoMetrix Controls

ZeptoMetrix is dedicated to developing high-quality controls that focus on precision, reliability, and regulatory 

compliance. Each control undergoes a rigorous development process, including extensive testing and validation, to 

ensure it meets the highest standards.

•	 Development Process: The development of ZeptoMetrix controls begins with the selection of high-quality whole 

organism quality control materials. These materials are then subjected to a series of tests to evaluate their stability, 

reproducibility, and compatibility with various diagnostic platforms.

https://www.zeptometrix.com/us/en/application/diagnostic/quality-control
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•	 Validation Process: After development, each control undergoes thorough validation to ensure consistent 

performance across different conditions. This process involves testing the control on multiple platforms and 

evaluating its stability over time. The rigorous validation process ensures that ZeptoMetrix controls provide reliable 

and accurate results in any testing environment.

ZeptoMetrix is committed to providing laboratories with controls that help them meet regulatory requirements. The 

validation process is designed to ensure that our controls deliver the highest level of accuracy and reliability, enabling 

laboratories to maintain compliance with the latest ISO standards.

5.3 Implementation Strategies

Laboratories must strategically integrate quality controls into their workflow to implement them effectively. ZeptoMetrix 

offers the necessary tools and guidance for maximizing the effectiveness of quality controls.

•	 Integration into Workflow: The first step is to integrate quality controls into the laboratory’s existing workflow. 

This involves identifying critical points in the testing process where controls should be applied and ensuring that 

all personnel are properly trained to use them.

•	 Regular Monitoring and Review: Once controls are in place, it is essential to regularly monitor their performance. 

This includes reviewing control data to identify trends or patterns that may indicate potential issues. Regular 

monitoring allows laboratories to detect and address problems before they impact patient care.

•	 Continuous Improvement: Quality control implementation is not a one-time event but an ongoing process. 

Laboratories should continually assess and refine their quality control practices to ensure they remain effective. 

This may involve updating protocols, retraining staff, or adopting new technologies as they become available.

ZeptoMetrix is committed to supporting laboratories throughout the implementation process, providing the resources 

and expertise needed to ensure quality controls are used effectively and consistently. By following best practices for 

implementation, laboratories can enhance the accuracy and reliability of their diagnostic results, improving patient 

outcomes.
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Figure 1: Workflow for Integration of Quality Controls into Laboratory Operations

WORKFLOW FOR QUALITY CONTROL INTEGRATION

STEP 1: SAMPLE COLLECTION
Collect samples and ensure proper labeling and storage

STEP 2: PRE-ANALYTICAL QC (Sample handling)
Verify sample integrity and correct handling before testing

STEP 3: ANALYTICAL QC PROCESS
Perform internal QC during the testing process

STEP 4: EXTERNAL QC VALIDATION
Validate test results using external QC

STEP 5: DATA ANALYSIS & QC REVIEW
Analyze data and review QC results for accuracy

STEP 6: REPORTING & ADJUSTMENTS
Report results and make adjustments if needed to ensure quality

6. THE VALUE OF EXTERNAL QUALITY CONTROL PRODUCTS AND 
SOLUTIONS

6.1 Internal vs. External Quality Controls

Both internal and external quality controls are crucial for maintaining accuracy in laboratory testing. However, external 

controls offer distinct advantages. Unlike internal controls, which are integrated into the testing process, external 

controls are manufactured independently of the assay manufacturer, providing an independent assessment of test 

performance. This independence is crucial for verifying the accuracy of results and ensuring that the testing process 

is free from bias.

Advantages of External Controls:

•	 Objectivity: External controls are manufactured independently of the assay manufacturer, providing an unbiased 

assessment of test accuracy. This objectivity is critical for identifying potential issues that may not be detected by 

internal controls alone.
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•	 Benchmarking: External Quality Assessments (EQA) or proficiency testing allow laboratories to benchmark their 

performance against industry standards or peer laboratories. This benchmarking is essential for maintaining 

consistency and ensuring that results are comparable across different testing environments.

•	 Regulatory Compliance: External controls are often required by regulatory bodies as part of the verification 

process for diagnostic tests being run in the laboratory. By using external controls, laboratories can demonstrate 

compliance with regulatory standards and ensure that their results are accurate and reliable.

6.2 Demonstrating the Superiority of ZeptoMetrix External Controls

ZeptoMetrix external controls are designed to help laboratories improve accuracy, reliability, and compliance with 

regulatory standards. These controls use high-quality materials are designed to mimic clinical specimens, ensuring an 

accurate test performance evaluation.

•	 High Precision and Accuracy: The external controls undergo rigorous validation to ensure precision and accuracy 

across different diagnostic platforms. This validation is crucial for maintaining reliable test results and helps 

laboratories consistently produce high-quality data.

•	 Robust Performance: These controls are designed to deliver consistent results under various testing conditions, 

ensuring reliability regardless of the testing environment. This is especially important for laboratories operating in 

diverse settings that require adherence to high standards.

•	 Regulatory Assurance: ZeptoMetrix external controls are developed under a quality system that is ISO 13485:2016, 

FDA 21 CFR part 820 and IVDR 2017/746 compliant. By using these controls, laboratories can meet compliance 

requirements and demonstrate their dedication to quality in diagnostic testing.

Table 4: ZeptoMetrix External Controls and Their Key Features

Products Benefits Example Part 

Number

Part Number 

Nomenclature

Regulatory Compliance

NATtrol External Run 
Controls

QC tested on 
ZeptoMetrix's internal 
assays, can be used on 
multiple systems/assays

NATBK-ERCM -ERC & Others ISO 15189:2022 Section 5.1

NATtrol Verification 
Panels

Evaluates molecular assay 
performance across a 
panel of organisms/strains

NATFRVP-C ISO 15189:2022 Section 7.1

NATtrol Quantitative 
Stocks

Report concentration 
based on in-house qPCR 
assay

NATMS2-STQ -STQ ISO 15189:2022 Section 5.3

NATtrol Qualitative 
Stocks

Provides a target Ct value 
range based on PI

NATADV1-ST -ST ISO 15189:2022 Section 5.2

PROtrol™ Controls

Whole organism controls 
for antigen-based as-
says, system-specific or 
agnostic

PROSARS

(COV2)-587
ISO 15189:2022 Section 8.1
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Image 2: A laboratory technician using ZeptoMetrix solutions to ensure compliance with ISO 15189:2022 standards

7. IMPACT OF QUALITY CONTROLS ON DIAGNOSTIC ACCURACY

7.1 Case Studies and Real-World Examples

The impact of quality controls on diagnostic accuracy is best illustrated through real-world examples and case studies. 

These examples demonstrate how the use of rigorous quality control measures can significantly improve the accuracy 

and reliability of diagnostic results, leading to better patient outcomes.

•	 Case Study 1: A clinical laboratory specializing in infectious diseases implemented ZeptoMetrix external controls 

across its molecular diagnostics department, with a particular focus on HIV PCR testing. During routine quality 

control checks, the lab noticed a gradual decrease in the amplification efficiency of its HIV PCR assays. Initially 

subtle, this issue was identified by the external controls before it could significantly impact patient results. Upon 

investigation, the lab discovered that a minor calibration drift in the thermal cycler was affecting the accuracy 

of the HIV PCR tests. With the timely detection facilitated by ZeptoMetrix’s controls, the laboratory promptly 

recalibrated the equipment, preventing the potential misdiagnosis of HIV in patients. This proactive approach 

not only safeguarded patient outcomes but also reinforced the lab’s commitment to quality, leading to increased 

confidence from clinicians relying on the test results.

•	 Case Study 2: Another laboratory was tasked with validating a new PCR-based diagnostic test for respiratory 

viruses, including influenza and SARS-CoV-2. Given the critical nature of these tests, especially during outbreaks, 

the laboratory needed to ensure the highest level of accuracy before the tests could be used in clinical settings. To 

achieve this, the laboratory utilized ZeptoMetrix external controls, which provided an unbiased and independent 

assessment of the tests’ performance. These controls were vital in simulating real patient samples, enabling the 

lab to thoroughly evaluate the tests’ sensitivity and specificity under various conditions. The external controls 

detected a minor issue with cross-reactivity that could have led to false positives, particularly in patients with 

similar respiratory illnesses. This insight allowed the laboratory to make necessary adjustments to the assay 

protocol, enhancing its accuracy. With the refined and validated tests using ZeptoMetrix’s controls, the laboratory 

confidently submitted the data to regulatory bodies, demonstrating the tests’ reliability and clinical utility. The tests 

were approved and are now being used in clinical settings, providing healthcare providers with critical diagnostic 

information that enables timely and accurate treatment for patients with respiratory infections.
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7.2 Statistical Analysis of Quality Control Data

Statistical analysis is crucial in evaluating the performance of quality controls in molecular diagnostics and ensuring 

the accuracy of diagnostic tests. Laboratories can use this analysis to identify trends specific to molecular assays, 

detect potential issues, and make informed decisions about test performance.

•	 Trend Analysis: Regularly analyzing quality control data allows laboratories to identify trends that may indicate 

issues with molecular test performance. For example, a gradual shift in control values over time may suggest that 

a PCR assay is becoming less reliable. Detecting these trends early enables laboratories to take corrective action 

before patient care is impacted.

•	 Outlier Detection: Statistical analysis can help laboratories identify outliers in their data, which may indicate a 

problem with a specific molecular test or equipment used in the assay. By investigating these outliers, laboratories 

can determine whether they are caused by a random error or a more significant issue that needs to be addressed.

•	 Performance Metrics: Laboratories can calculate key performance metrics specific to molecular testing, such as 

precision, accuracy, and reproducibility of PCR assays. These metrics provide a quantitative measure of test performance, 

allowing laboratories to assess the reliability of their results and make data-driven decisions about quality control.

By leveraging statistical analysis tailored to molecular diagnostics, laboratories can ensure that their diagnostic tests 

remain accurate, reliable, and compliant with the latest standards.

Table 5: Performance Metrics for Evaluating Quality Control Data in Clinical Laboratories

Metric Description

Precision The consistency of test results

Accuracy The closeness of test results to true values

Reproducibility Ability to obtain the same results under different conditions

Trend Analysis Identifying patterns in control data

Outlier Detection Detecting anomalies in test data

7.3 Impact on Clinical Outcomes

The ultimate goal of quality control in clinical laboratories is to improve patient outcomes. By ensuring the accuracy 

and reliability of diagnostic tests, quality controls empower healthcare providers to make informed decisions about 

patient care, which is critical for diagnosing diseases, monitoring treatment progress, and guiding clinical interventions.

•	 Accurate and Reliable Diagnostics: Quality controls ensure that diagnostic tests produce accurate results, which 

is essential for making precise diagnoses and determining appropriate treatment options. This accuracy directly 

impacts the effectiveness of clinical interventions and patient outcomes.

•	 Enhanced Patient Safety: By identifying and addressing potential issues in the testing process, quality controls 

significantly reduce the risk of diagnostic errors. This proactive approach enhances patient safety, ensuring that 

patients receive the correct care when they need it.



13

•	 Informed Clinical Decision-Making: Reliable test results enable healthcare providers to make sound treatment 

decisions. When providers have confidence in the accuracy of diagnostic results, they can develop and implement 

effective treatment plans, leading to improved clinical outcomes and patient satisfaction.

By focusing on the impact of high-quality controls, laboratories can enhance patient outcomes and improve the overall 

quality of care.

8. REGULATORY PERSPECTIVES AND COMPLIANCE

8.1 Regulatory Requirements for Quality Controls under ISO 15189:2022

The ISO 15189:2022 standard represents a significant evolution in the global approach to quality management in 

clinical laboratories. This edition emphasizes the importance of a comprehensive quality management system that 

integrates robust quality controls at every stage of the testing process. Laboratories must meet specific regulatory 

requirements to ensure compliance, which include:

•	 Enhanced Quality Control Measures: The standard requires laboratories to implement enhanced quality control 

measures, including both internal and external controls, to verify the accuracy and precision of diagnostic tests. 

These controls must be integrated into the laboratory’s daily operations to monitor ongoing performance.

•	 Documented Procedures and Protocols: Laboratories are required to establish and maintain detailed documentation 

of their quality control procedures. This includes the development, validation, and routine monitoring of controls, 

as well as protocols for addressing non-conformities and corrective actions.

•	 Regular Audits and Assessments: ISO 15189:2022 mandates regular internal audits and external assessments to 

ensure that quality control measures are being implemented effectively. Laboratories must demonstrate that their 

quality control processes are in line with the latest regulatory standards and that any identified issues are promptly 

addressed.

•	 Competency of Personnel: The standard also highlights the importance of personnel competency in maintaining 

quality controls. Laboratories must ensure that all staff involved in the testing process are adequately trained and 

capable of performing their duties by the established quality management system.

By adhering to these regulatory requirements, laboratories can ensure that their diagnostic results are accurate, 

reliable, and compliant with international standards, ultimately improving patient care and safety.

Image 3: Compliance in Action: A Laboratory Technician Reviews ISO 15189 2022 Standards
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Figure 2: Regulatory Compliance Requirements for ISO 15189:2022

8.2 Strategies for Achieving and Maintaining Compliance

Achieving and maintaining compliance with ISO 15189:2022 requires a strategic approach integrating quality 

management principles into every aspect of laboratory operations. Laboratories can adopt the following practical 

strategies to ensure ongoing compliance:

•	 Continuous Education and Training: Implement regular training and educational programs to keep laboratory 

personnel informed about the latest regulatory requirements and best practices for quality control. This ensures 

that all staff members are well-equipped to implement and uphold the quality management system effectively.

•	 Regular Review and Updating of Procedures: Establish a routine for reviewing and updating quality control 

procedures to align with evolving standards and technological advancements. This should include revisiting 

validation protocols, monitoring tools, and corrective action processes to maintain their relevance and effectiveness.

•	 Engagement with External Quality Assessment Programs: Actively participate in external quality assessment 

(EQA) programs to benchmark performance against industry standards and peer laboratories. EQA programs 

provide an independent evaluation of the laboratory’s quality control measures, helping identify areas for 

improvement and ensuring compliance.

•	 Implementation of Robust Monitoring Systems: Develop and implement robust systems for monitoring the 

performance of quality controls. Utilize advanced data analytics to track trends, detect anomalies, and facilitate 

informed decisions regarding corrective actions. Consistent monitoring is essential for identifying and addressing 

any issues before they impact patient care.

•	 Proactive Communication with Regulatory Bodies: Foster open and proactive communication with regulatory 

bodies to ensure ongoing compliance. Laboratories should stay informed about changes to regulatory requirements 

and seek clarification as needed to effectively navigate compliance challenges.

2. DOCUMENTED PROCEDURED
Maintain clear QC records and update protocols

3. REGULAR AUDITS & ASSESSMENTS
Comply with internal & external audit requirements

4. PERSONNEL COMPETENCY
Ensure staff training & competency aligns with QC procedures

REGULATORY COMPLIANCE REQUIREMENTS FOR ISO 15189:2022

1. ENHANCED QC MEASURED
Demonstrate QC measures with internal & external controls
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By adopting these strategies, laboratories can ensure that their quality control processes remain effective and aligned with 

ISO 15189:2022, ultimately enhancing patient care and safety.

Table 6: Compliance Strategies Recommended for Laboratories

Compliance strategy Description Regulatory Requirement Fulfilled

Continuous Education & Training Regular training on regulatory updates ISO 15189:2022 Section 8.1

Regular Audits & Assessments Internal and external audits ISO 15189:2022 Section 8.2

Engagement with EQA Programs
Participating in External Quality 
Assessment (EQA)

ISO 15189:2022 Section 8.3

Implementation of Robust Monitoring 
Systems

Tracking trends and anomalies in test data ISO 15189:2022 Section 8.4

Proactive Communication with 
Regulatory Bodies

Open communication to stay updated 
with regulations

ISO 15189:2022 Section 8.5

9. CONCLUSION

9.1 The Critical Role of Quality Management and Controls

In the rapidly evolving landscape of clinical laboratory testing, the critical role of quality management and controls cannot 

be overstated. ISO 15189:2022 sets a new benchmark for laboratories worldwide, emphasizing the need for rigorous quality 

control measures that ensure the accuracy, reliability, and reproducibility of diagnostic results. Quality management 

systems, supported by robust quality controls, are essential for maintaining compliance with regulatory standards, 

improving patient outcomes, and enhancing the overall quality of care.

Laboratories that prioritize quality management and integrate comprehensive quality controls into their operations are 

better positioned to navigate the complexities of modern healthcare. These laboratories can deliver accurate and reliable 

diagnostic results that healthcare providers can trust, ultimately leading to better clinical decision-making and improved 

patient care.

9.2 Future Directions in Quality Control for Clinical Laboratories

As the field of clinical laboratory testing continues to advance, the future of quality control will be shaped by emerging 

technologies, evolving regulatory requirements, and a growing emphasis on patient-centered care. Laboratories must stay 

ahead of these trends by adopting innovative quality control strategies that leverage new tools and technologies.

•	 Integration of Advanced Technologies: The adoption of advanced technologies such as artificial intelligence (AI), 

machine learning, and data analytics will play a significant role in the future of quality control. These technologies can 

enhance the ability to monitor and analyze quality control data, enabling laboratories to detect and address issues 

more quickly and accurately.

•	 Personalized Quality Control Solutions: As personalized medicine continues to gain traction, laboratories will need to 

develop customized quality control solutions that cater to the unique needs of individual patients. This will require a 

more flexible and adaptable approach to quality management, with controls that can be tailored to specific diagnostic 

tests and patient populations.
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•	 Global Harmonization of Standards: The future will likely see greater efforts toward the global harmonization of 

quality management standards. Laboratories will need to stay informed about international developments in quality 

control and be prepared to align their practices with evolving global standards.

•	 Focus on Sustainability: With increasing awareness of environmental impact, laboratories will also need to consider 

sustainability in their quality control practices. This includes minimizing waste, reducing the use of hazardous materials, 

and adopting eco-friendly alternatives where possible.

Table 7: Emerging Technologies and Their Impact on Quality Control

Technology Description Potential Impact on QC

Artificial Intelligence (AI)
AI-based data analysis for QC 
monitoring

Predictive error detection

Blockchain Secure, immutable QC documentation Enhanced transparency and traceability

Cloud-Based QC Platforms
Remote access and automated QC 
reporting

Streamlined operations and reduced errors

9.3 Final Thoughts

The ISO 15189:2022 edition represents a pivotal moment for clinical laboratories, offering an opportunity to enhance the 

quality of diagnostic testing through rigorous quality management and controls. ZeptoMetrix is committed to supporting 

laboratories in this journey, providing high-quality control solutions that align with the latest standards and help ensure the 

accuracy and reliability of diagnostic results.

As laboratories navigate the complexities of modern healthcare, the importance of quality management and controls 

will continue to grow. By embracing the principles outlined in ISO 15189:2022 and adopting innovative quality control 

strategies, laboratories can not only achieve compliance but also lead the way in delivering high-quality care that improves 

patient outcomes.
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