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Chapter 3 
 

Review	and	comparison	of	quality	standards,	
guidelines	and	regulations	for	laboratories	–	
epilogue	  
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1 INTRODUCTION	
In 2011 results of a comparison of international quality standards, guidelines and 
regulations (hereafter: quality documents) were published (see Chapter 2, [1]). This 
study was done to inform laboratory professionals about the different quality 
documents available as there was an increasing drive towards medical laboratory 
quality improvement in low- and middle-income countries (LMICs). Availability of 
multiple national and international laboratory quality documents raised questions 
about similarities and differences between the quality documents and applicability in 
medical diagnostic laboratories in LIMCs.  

Differences were found between national and international quality documents and 
clinical and non-clinical quality documents. Most salient findings were (i) the absence 
of provisions on occurrence management and customer service in almost all non-
clinical quality documents, (ii) a low number of safety requirements for protecting 
laboratory personnel in international quality documents, and (iii) no requirements 
regarding ethical behavior in almost all quality documents. 

In this chapter we review major developments related to content and use of quality 
documents in LIMCs since publication of the paper reviewing and comparing quality 
documents in 2011. 

2 DEVELOPMENTS	 IN	 MEDICAL	 LABORATORY	

QUALITY	IMPROVEMENT	IN	LMICS:	2011‐2019	
Table 3-1 shows the current versions of the quality documents reviewed in 2011. 
Except for the Principles of Good Laboratory Practice (GLP) developed by the 
Organization for Economic Co-operation and Development (OECD), all quality 
documents have since been updated. ISO 15189:2012, the standard for quality and 
competence of medical laboratories published by the International Organization for 
Standardization (ISO), has become the gold standard for quality management in 
medical diagnostic laboratories in most countries worldwide, also in LIMCs.  

The recommendations of the 2008 conference on laboratory quality systems, jointly 
organized by the World Health Organization (WHO) and the U.S. Centers for Disease 
Control and Prevention (CDC), already encouraged more advanced and national 
reference laboratories to aim at meeting internationally accepted standards such as ISO 
15189 [2]. Since then, many initiatives and guidance documents have been developed 
and implemented aiming at assisting laboratories in LIMCs to meet ISO 15189 
requirements. For example: 

 WHO headquarters has developed the Laboratory Quality Management System 
(LQMS) training toolkit and handbook, and the Laboratory Quality Stepwise 
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Implementation (LQSI) tool to assist medical laboratories implement a quality 
management system (QMS) based on ISO 15189 [3–5].  

 The WHO Regional Offices for South-East Asia and the Western Pacific Region 
have developed guidance on laboratory quality standards and their 
implementation to help laboratories improve their system and aspire to meet 
ISO 15189 in a logical and step-by-step manner [6].  

 In the WHO African region, the Stepwise Laboratory Improvement Towards 
Accreditation (SLIPTA) program was launched to assist medical laboratories 
with stepwise implementation of a QMS based on ISO 15189 (Chapter 4 and 5, 
[7–11]).  

 In the Caribbean Region the Laboratory Quality Management System Stepwise 
Implementation Process (LQMS-SIP) assists laboratories to achieve ISO 15189 
accreditation through a staged approach (Chapter 1, [12,13]).  

Several LIMCs have also developed national laboratory quality standards based on ISO 
15189, including Argentina, China, Iran, Jordan, Pakistan, Thailand and Turkey [14–20]. 
 

Table	3‐1:	Current	versions	of	quality	documents	and	versions	reviewed	in	2011	

Quality	document	 Version	reviewed	
in	2011	

Current	version	

ISO 17025 General requirements for the competence of 
testing and calibration laboratories 

2005 
(2nd edition) 

2017  
(3rd edition) 

Good Laboratory Practice for Non-clinical Laboratory 
Studies [FDA]  

2009  
(revision 1 April) 

2018 (revision 1 
April) 

Principles on Good Laboratory Practice [OECD]  
1998  

(1st edition) 
1998  

(1st edition) 
Clinical Laboratory Improvement Amendments 2004  2017 
ISO 15189 Medical Laboratories – Requirements for quality 
and competence 

2007  
(2nd edition) 

2012  
(3rd edition) 

CLSI GP26 Application of a quality management system 
model for laboratory service 

2004/A3 2011/A4 

JCI Accreditation Standards for Clinical Laboratories 
2010  

(2nd edition) 
2017 

 (3rd edition) 
FDA:	Food	and	Drug	Administration,	CLSI:	Clinical	and	Laboratory	Standards	Institute,	JCI:	Joint	Commission	
International	

3 STANDARD	OF	CHOICE	
Different standards were developed to serve different purposes. The OECD-GLP was 
developed for conducting safety studies on drugs (for both humans and animals), 
chemicals and pesticides [21]. The same applies to standards such as the Good Clinical 
Practice (GCP) and Good Clinical Laboratory Practice (GCLP), which were developed for 
properly conducting clinical trials, even though the laboratory testing aspect of clinical 
trials is only lightly addressed in the GCP [22,23]. These standards/regulatory 
documents also aim at removing trade barriers by achieving mutual acceptance of 
research data across countries and continents [21]. The ISO 17025 is primarily targeted 
at test and calibration laboratories, conducting similar studies as those targeted by GLP, 
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GCP and GCLP. As such, applicability of these standards (in the 2011 paper labelled as 
“non-clinical quality standards”) to assure quality of routine diagnostic testing in 
medical laboratories is limited. 

4 ISO	15189:2012	VS.	ISO	15189:2007	
The latest edition of ISO 15189 differs considerably from the 2007 edition: extra 
information and explanations have been added to the requirements. The annexes of the 
2007 edition on laboratory information management and ethics have now become 
integral part of the requirements (whereas in the 2007 edition these were presented as 
recommendations). The approach towards laboratory quality assurance is also 
different: ISO 15189:2012 requires laboratories to implement a risk-based approach 
towards quality laboratory practice, which was much less prominent in the 2007 
edition. Traceability of calibration standards for analytical equipment has also become 
more prominent [24,25].  

ISO 15189:2012 is currently under review [26]. 

5 FROM	 IMPROVING	 PATIENT	 CARE	 TO	 IMPROVING	
PUBLIC	HEALTH	SURVEILLANCE	

Over the past eight years medical laboratory strengthening through QMS 
implementation seems to be increasingly funded from a public health perspective to 
improve disease outbreak surveillance rather than the need to optimize patient care. 
For example: laboratory quality management and laboratory systems strengthening 
are an important focus area of the Global Health Security Agenda, a partnership of 44 
nations and eight international organizations created in 2014 to accelerate 
achievement of core capacities of, among others, WHO’s International Health 
Regulations (2005) [27,28]. 

Increase in funding for laboratory strengthening is also driven by a need to improve 
antimicrobial resistance surveillance. For example: in 2015 the Fleming Fund, a GBP 
195 million fund, was created by the Wellcome Trust, the UK Government, the Bill and 
Melinda Gates Foundation, the Institut Pasteur International Network and other 
partners to tackle the growing problem of drug-resistant infection. It aims at building 
laboratory capacity, surveillance networks and response capacity in LIMCs [29]. 

6 FUTURE:	FASTER	RESULTS	WITH	LESS	EFFORTS?	
Given that ISO 15189 implementation is the main focus of many major laboratory 
strengthening initiatives in LIMCs and that a number of countries developed national 
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quality standards based on ISO 15189, it is predicted that ISO 15189 will remain the 
gold standard for medical laboratory quality management and accreditation 
worldwide. However, it may be worth considering alternative approaches to laboratory 
quality improvement, especially in LIMCs. Lean Six Sigma could be one of such 
approaches: Lean Six Sigma requires organizations to analyze their testing process and 
identify opportunities for improvement on a continuous basis or through a project-
based approach. The Lean approach aims at making processes more efficient (i.e. less 
costly and wasteful), the Six Sigma approach aims at continuously optimizing the 
process to minimize errors (i.e. better-quality performance). This leads to more data-
driven, tailor-made improvements designed by laboratory management and staff 
themselves, which better facilitates ownership and sustainability of improvement 
processes compared to implementation of prescribed quality management processes 
required by the total quality management approach of ISO 15189. 
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