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Abstract

The National Accreditation Board for Testing and Calibration Laboratories (NABL) plays a pivotal role in ensuring
quality, competence, and reliability in microbiology laboratories across India. NABL accreditation provides formal
recognition that a laboratory is competent to perform specific tests according to international standards,
particularly 1ISO 15189 for medical laboratories and ISO/IEC 17025 for testing laboratories. In microbiology,
where diagnostic accuracy directly affects patient care, infection control, antimicrobial stewardship, and public
health surveillance, NABL accreditation has become increasingly important. This review discusses the principles,
objectives, standards, accreditation process, quality management systems, internal and external quality assurance,
documentation, biosafety, personnel competency, equipment management, and challenges associated with NABL
implementation in microbiology laboratories. The article also highlights the role of NABL in improving laboratory
efficiency, reliability of results, and patient safety.
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The National Accreditation Board for
Testing and Calibration Laboratories
(NABL) is an autonomous body functioning

Introduction

Clinical microbiology laboratories are

essential components of modern healthcare
systems because they assist in the diagnosis,
treatment, and prevention of infectious
diseases. Accurate microbiological diagnosis
is crucial for antimicrobial therapy, infection
control, epidemiological surveillance, and
outbreak investigations. However,
laboratory errors can lead to misdiagnosis,
inappropriate treatment, increased healthcare
costs, and adverse patient outcomes.
Therefore, implementation of standardized
quality systems has become necessary in
microbiology laboratories.[1]

under the Quality Council of India (QCI).
NABL provides accreditation to testing,
calibration, and medical laboratories
according to internationally  accepted
standards.[2] NABL accreditation
demonstrates technical competence and
ensures that laboratories follow standardized
procedures with reliable quality
management systems.

Microbiology  laboratories deal  with
complex procedures including specimen
collection,  culture, identification  of
microorganisms, antimicrobial susceptibility
testing, molecular diagnostics, serology, and
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biosafety management.[3] Due to the critical
nature of microbiological investigations,
NABL accreditation has gained importance
in tertiary care hospitals, diagnostic centers,
research institutions, and public health
laboratories.

NABL accreditation in medical laboratories
is primarily based on ISO 15189:2022,
which specifies requirements for quality and
competence in medical laboratories.[4] The
accreditation process involves assessment of
laboratory infrastructure, personnel
competency, documentation, equipment
calibration, internal quality control, external
quality assurance programs, biosafety
practices, and continual improvement
systems.

Implementation of NABL  standards
improves laboratory performance,
minimizes  errors, enhances clinician
confidence, and contributes to better patient
care outcomes.[5] This review article aims
to discuss the importance, principles,
accreditation procedures, quality
requirements, benefits, and challenges of
NABL implementation in microbiology
laboratories.

History and Overview of NABL

The National Accreditation Board for
Testing and Calibration Laboratories was
established in 1998 under the Quality
Council of India. NABL operates according
to international standards and guidelines
such as ISO/IEC 17011.[6] It is a signatory
to the Asia Pacific Accreditation
Cooperation (APAC) and International
Laboratory  Accreditation  Cooperation
(ILAC) Mutual Recognition Arrangements,
enabling global acceptance of accredited
laboratory reports.[7]
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NABL provides accreditation in various
fields including:

e Medical laboratories

e Testing laboratories

o Calibration laboratories

e Proficiency testing providers
o Reference material producers

For microbiology laboratories involved in
patient diagnosis, 1ISO 15189 is the principal
accreditation standard.[8]

Importance of NABL Accreditation in
Microbiology

1. Ensuring Accurate Diagnostic Results

Accurate identification of microorganisms
and antimicrobial susceptibility testing are
essential for appropriate treatment decisions.
NABL accreditation ensures adherence to
validated methodologies and standardized
protocols.[9]

2. Improvement in Patient Safety

Laboratory errors may lead to delayed
diagnosis or inappropriate antibiotic therapy.
Quality management systems reduce
analytical and pre-analytical errors, thereby
improving patient safety.[10]

3. Standardization of Laboratory
Practices
NABL promotes uniformity in

microbiological procedures such as culture
techniques, staining methods, media
preparation, and AST reporting.[11]

4. Enhanced Credibility
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Accredited laboratories gain greater trust
among clinicians, patients, healthcare
institutions, and regulatory authorities.[12]

5. Support for Antimicrobial Stewardship

Reliable microbiology reports help in
rational antibiotic usage and prevention of
antimicrobial resistance.[13]

NABL  Standards  Applicable to
Microbiology Laboratories

ISO 15189:2022
ISO 15189 specifies requirements for:

Quality management systems
Technical competence

Risk management

Patient safety

Continual improvement[14]

ISO/IEC 17025

This standard is used mainly for testing and
research laboratories performing
microbiological analysis of food, water,
pharmaceuticals, and environmental
samples.[15]

Quality Management System (QMS) in
Microbiology

A Quality Management System forms the
backbone of NABL accreditation.

Components of QMS

1. Organizational Structure
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Defined roles and responsibilities improve
accountability and workflow efficiency.[16]

2. Documentation System
Documentation includes:

e Quality manual

e Standard operating  procedures
(SOPs)
o Policies

e Work instructions
e Forms and records

Proper documentation ensures traceability
and consistency.[17]

3. Process Control
Laboratories must standardize:

Specimen collection
Transportation
Processing

Culture interpretation
Reporting systems[18]

4. Risk Management

Risk assessment helps identify potential
failures affecting patient care and laboratory
safety.[19]

Pre-Analytical Phase in NABL

The pre-analytical phase contributes
significantly to laboratory errors.

Important Requirements

Correct patient identification
Proper sample collection
Appropriate transport conditions
Specimen rejection criteria
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o Timely processing[20]

Microbiology specimens are highly sensitive
to delays and contamination; therefore
NABL emphasizes strict monitoring of
specimen handling procedures.

Analytical Phase in Microbiology

The analytical phase includes actual testing
procedures.

Key Components
1. Standard Operating Procedures

All microbiological methods should follow
validated SOPs.[21]

2. Media Quality Control

Culture media must undergo sterility and
performance testing before use.[22]

3. Equipment Calibration and
Maintenance

Important instruments include:

Incubators

Autoclaves

Biosafety cabinets

Microscopes

Automated identification systems

Regular  calibration  and
maintenance are mandatory.[23]

preventive
4. Antimicrobial Susceptibility Testing
(AST)

AST should follow recognized guidelines
such as:
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« CLSI
o EUCAST

Quality control strains must be routinely
tested.[24]

Post-Analytical Phase
The post-analytical phase includes:

Validation of reports
Timely reporting

Critical value notification
Record maintenance
Data confidentiality[25]

NABL stresses proper interpretation and
communication of microbiology results to
clinicians.

Internal Quality Control (1QC)

Internal quality control ensures day-to-day
consistency of laboratory performance.

IQC Measures in Microbiology

Use of control strains

Sterility checks

Temperature monitoring

Media performance testing

o Equipment monitoring logs[26]

Regular review of IQC data helps detect
deviations early.

External Quality Assurance Scheme
(EQAS)
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Participation in EQAS or proficiency testing
programs is mandatory for NABL
accreditation.[27]

Benefits include:

e Inter-laboratory comparison

e Assessment of testing accuracy

o ldentification of technical
deficiencies

e Continuous improvement

Examples include programs conducted by:

e CMC Vellore
o AIlIMS
« National reference laboratories

Biosafety and Biosecurity

Microbiology laboratories handle infectious
pathogens and therefore require strict
biosafety practices.

NABL Biosafety Requirements

o Biosafety cabinets

o Personal protective equipment

o Biomedical waste management
e Spill management protocols

e Vaccination of staff

e Exposure management plans[28]

Compliance with  biosafety guidelines
minimizes occupational hazards.

Personnel Competency and Training

Qualified personnel are critical for
laboratory quality.

NABL Requirements
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« Defined qualifications

» Competency assessments
« Continuing education

o Training records
 Periodic evaluations[29]

Laboratory  staff must demonstrate
competency in all assigned procedures.

Audit and Management Review
Internal Audit

Periodic internal audits help identify non-
conformities and corrective actions.[30]

Management Review

Laboratory
evaluates:

management periodically

e Quality indicators

o Complaints

e Audit findings

« Corrective actions

e Improvement opportunities

Accreditation Process of NABL

Stepwise Procedure

Application submission
Preparation of documentation
Quality system implementation
Internal audit

NABL assessment

Correction of non-conformities
Accreditation approval
Surveillance assessments[31]

NGOk wNE

The accreditation process is continuous and
requires regular compliance monitoring.
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Benefits of NABL Accreditation
For Laboratories
o Improved quality systems
o International recognition
e Increased efficiency
o Better documentation[32]

For Clinicians

o Reliable diagnostic reports
o Confidence in laboratory services

For Patients
e Improved patient care

e Reduced diagnostic errors
o Enhanced safety

Challenges in NABL Implementation

Despite its advantages, several challenges
exist:

1. Financial Constraints

Infrastructure development and quality
maintenance require significant
investment.[33]

2. Staff Shortage

Lack of trained microbiologists and
technical staff affects implementation.

3. Documentation Burden

Extensive documentation can be time-
consuming.

4. Resistance to Change
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Staff may initially resist quality system
implementation.[34]

5. Continuous Monitoring

Maintaining accreditation requires ongoing
audits, training, and updates.

Future Perspectives

The future of NABL-accredited
microbiology laboratories includes:

o Automation and digital microbiology

 Atrtificial intelligence in diagnostics

e Molecular diagnostic expansion

e Integrated laboratory information
systems

e Enhanced antimicrobial resistance
surveillance[35]

NABL standards are expected to evolve with
technological advancements and global
healthcare needs.

Conclusion

NABL accreditation has become an essential
component of quality assurance in
microbiology laboratories. It  ensures
technical competence, standardization,
reliability, and patient safety through
implementation of robust quality
management systems. Accredited
microbiology laboratories provide accurate
diagnostic  services, improve clinician
confidence, support antimicrobial
stewardship, and contribute to better
healthcare outcomes. Although challenges
such as financial burden, documentation
requirements, and staff training exist, the
long-term benefits of NABL accreditation
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outweigh
quality

these limitations. Continuous
improvement and adherence to

NABL standards are fundamental for
advancing  microbiological  diagnostic
services in India.
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