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A. Introduction 
The purpose of this document is to provide technical guidance to in vitro diagnostic medical device 
(IVD) manufacturers that intend to seek WHO Prequalification of rapid diagnostic tests (RDTs) for the 
detection of toxigenic Vibrio cholerae. This document is relevant to RDTs that can be used near to 
the patient, in settings outside of a laboratory environment, and that detect toxigenic V. cholerae 
strains that are associated with epidemic spread. It must be able to be used by health care workers 
and trained community workers. A V. cholerae IVD submitted for WHO Prequalification is expected 
to detect V. cholerae O1 or O1/O139 in combination, (being the strains consistently considered 
toxigenic), or are capable of detecting O1/O139 toxin prior to strain confirmation. IVDs will only be 
prequalified based on the evidence that supports their use for the detection of outbreaks or 
surveillance for this disease.   

The requirements outlined in this document do not include those that demonstrate that the IVD can 
be used for other purposes, such as the diagnosis of an individual, or for patient management. Nor 
do they include requirements for use of the product for environmental testing. If claimed, these 
additional intended uses must be clearly stated and supported by relevant evidence. 

Likewise, field-deployable rapid tests for cholera that are quantitative or are based on other 
technologies, such as nucleic acid amplification tests, will have different and/or additional 
requirements for WHO Prequalification and these are not included in this TSS. 

For the purpose of this document, the verbal forms used follow the usage described below: 

• “shall” indicates that the manufacturer is required to comply with the technical 
specifications; 

• “should” indicates that the manufacturer is recommended to comply with the technical 
specifications but it is not a requirement; 

• “may” indicates that the technical specifications are a suggestion to undertake the testing 
but it is not a requirement. 

Minimum requirements for WHO Prequalification to demonstrate performance are summarized in 
this document, and where possible, WHO performance requirements are aligned with published 
guidance, standards and/or regulatory documents. Although references to source documents are 
provided, in some cases WHO Prequalification has additional requirements. 

A documented justification and rationale shall be provided by the manufacturer when the WHO 
Prequalification submission does not comply with the required technical specifications outlined in 
this document. 

For WHO Prequalification purposes, manufacturers shall provide evidence in support of the clinical 
performance of an IVD that can demonstrate that reasonable steps have been taken to ensure that a 
properly manufactured IVD, being correctly operated in the hands of the intended user, will 
reproducibly detect the target analyte and fulfil its intended use. If the manufacturer supplies a 
reader for use with the IVD, safety and performance data shall be provided in the dossier with and 
without the use of the reader. 

WHO Prequalification requirements summarized in this document do not extend to the 
demonstration of clinical utility, i.e. the effectiveness and/or benefits of an IVD, relative to and/or in 
combination with other measures, as a tool to inform clinical intervention in each population or 
health care setting. To demonstrate clinical utility, a separate set of studies is required. Clinical utility 
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studies usually inform programmatic strategy and are thus the responsibility of programme 
managers, ministries of health and other related bodies in individual WHO Member States. Such 
studies do not fall under the scope of WHO Prequalification. 

B. Other guidance documents 
This document should be read in conjunction with other WHO guidance documentation, including: 

• Technical Guidance Series for WHO Prequalification – Diagnostic Assessment 
• Sample Product Dossiers for WHO Prequalification – Diagnostic Assessment 
• Instructions for Compilation of a Product Dossier, WHO document PQDx_018. 

These documents are available at: http://www.who.int/diagnostics_laboratory/evaluations/en/ 

C. Performance principles for WHO Prequalification 

C.1 Intended use 
An IVD intended for WHO Prequalification shall be accompanied by a sufficiently detailed intended 
use statement. This should allow an understanding of at least the following: 

• the function of the IVD (e.g. to specifically detect O1 and O139 strains of V. cholerae, etc. as 
appropriate) and that the result is qualitative; 

• the testing population for which functions are intended, e.g. patients presenting with 
symptoms of acute watery diarrhoea in suspected outbreak settings; 

• the intended operational setting (e.g. primary health care level with no access to standard 
laboratory facility or settings and no access to electricity, or, community settings outside 
health facilities where cholera outbreak is suspected);  

• clinical indication, e.g. for detection and monitoring of epidemic cholera; and 
• the intended user. 

C.2 Diversity of specimen types, users and testing environments and impact on 
required studies 

Depending on the intended use of the IVD, performance studies shall be designed to consider the 
diversity of knowledge and skills of potential IVD users, and the likely operational settings in which 
testing is likely to occur. It is a manufacturer’s responsibility to ensure that the risk assessment for 
an IVD reflects the intended operational settings, including service delivery complexity, and the likely 
user population conducting the test. Prequalified IVDs in low- and middle-income countries are likely 
to be used by laboratory professionals5, healthcare workers6 as well as trained lay providers7. 

5  Medical technologists, medical laboratory technicians or similar, who have received a formal 
professional or paraprofessional certification or tertiary education degree. 

6  Any person who performs functions related to healthcare delivery and has received a formal 
professional or paraprofessional certification or tertiary education degree 

7  Any person who performs functions related to healthcare delivery and has been trained to deliver 
specific services but has received no formal professional or paraprofessional certification or tertiary 
education degree. 
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In addition, health care workers (or other users) may be required to perform testing on specimens 
that are collected either by a different health care worker or by the patient themselves. This shall be 
considered during the risk assessment. 

The complexity of a test, from specimen collection to result interpretation, shall be clearly 
elucidated in the IVD instructions for use (IFU) and reflected in risk analysis. 

C.3 Applicability of supporting evidence to IVD under review 
Performance studies shall be undertaken using the version of the IVD intended to be submitted for 
WHO Prequalification. This version of the IVD shall be made to the finalized, approved 
documentation, including the quality assurance and quality control specifications and the 
performance studies shall be performed according to the finalized method documented in the IFU. 
Where this is not possible a justification shall be provided; additional supporting evidence may also 
be required. This may occur in the case of minor variations to the design where no negative impact 
on performance has been demonstrated. Where alternative methods are proposed in the IFU, such 
as the possible addition of a sample enrichment step, performance studies shall be performed for 
each method documented in the IFU. If the methods produce difference performances, these shall 
be reported clearly in the IFU.  

Specific information is provided in Parts 1 and 2 of this document for the numbers of lots required 
for particular studies. Each lot should comprise different production (or manufacturing, purification, 
etc.) runs of critical reagents, representative of routine manufacture. It is a manufacturer’s 
responsibility to ensure that, via risk analysis of its IVD, minimum numbers of lots chosen for 
estimating performance characteristics are commensurate with the variability in performance likely 
to arise from the diversity of key components and their formulation. The manufacturer shall also 
provide appropriate justifications for the number of lots chosen for estimating performance 
characteristics. 

The true V. cholerae status and, if discrimination is claimed, the serogroup or serotype of a specimen 
shall be determined using a suitable reference standard. For WHO purposes this should be a 
standard that currently is at a developed stage of technical capability based on the relevant 
consolidated findings of science, technology and experience (commonly referred to as state of the 
art). Justification for the choice of standard shall be provided. 

Estimation (and reporting) of IVD performance shall include the rate of invalid test results and the 
95% confidence interval around the estimated values for key performance metrics, as appropriate. 

Analytical studies should include testing for all specific characteristic (e.g. serogroups, serotypes, or 
toxin production) for which detection is claimed. For IVDs that include a claim for differentiation 
(e.g. differentiation of O1 or O139, etc.), evidence of performance shall be provided for each claimed 
analyte. Where no claim of differentiation is made, it may be acceptable for some analytical studies 
to generate most of evidence of performance in a single toxigenic strain (e.g. O1 Ogawa) as a 
surrogate for performance in other related serotypes. A justification for this approach, including a 
relevant demonstration of equivalence between serotypes/serogroups, shall be provided. 

Example: for an IVD in which detection of several serogroups or serotypes is claimed, 
analytical sensitivity shall be determined for each specified serogroup or serotype. 

The use of characterized repository specimens may be acceptable provided they are relevant to the 
IVD under assessment taking into consideration: 

• collection media, collection device (swabs, etc.) 
• in addition to any requirement for testing in fresh (unpreserved and unfrozen) specimens 

only. 
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For some analytical studies, it may be acceptable to use contrived specimens (e.g. bacterial cultures 
spiked into normal human specimens or into media used in the IVD or, a negative clinical matrix, as 
appropriate). All bacterial strains used for contrived specimens must be characterized – either by the 
catalogue number of the commercial source or by providing details of the laboratory from where 
they are sourced as well as a description of what methods were used for identification of the species 
and strain. 

For WHO Prequalification submission, clinical performance studies shall be conducted using each 
specimen type and collection material (e.g. swabs, collection media) that are claimed in the IFU. 
Clinical studies shall be based on testing in natural specimens only (a stool specimen originating from 
a person suspected of having cholera) for V. cholerae O1. However, for V. cholerae O139 where 
clinical specimens are difficult to isolate, contrived specimens may be acceptable. 

D. Explanation of terms applied to Vibrio cholerae for the purposes of describing strains 
detected by an IVD 

 

Only specific strains of V. cholerae have the potential for epidemic spread, characterized by specific 
“O” serogroups and the production of cholera toxin. Individual strains within a serogroup are 
described according to both serotype and biotype. 

 

Serogroup: More than 200 serogroups of the “O” lipopolysaccharide (LPS) are currently recognized 
within the species V. cholerae. These include the toxigenic O1 and O139 serogroups which are 
associated with epidemic cholera. Importantly, some strains of V. cholerae O1 and O139 do not 
produce cholera toxin, and these do not cause cholera disease or epidemics. Some serogroups other 
than O1 or O139 can cause sporadic disease, but these are not associated with epidemic spread. 

 

Serotype: These are subdivisions within serogroups based on specific antigens of the O-group LPS. 
There main serotypes within the O1 serogroup are Inaba, Ogawa and Hikojima. A given O1 strain can 
occasionally shift between serotypes. 

 

Biotype: Biotypes represent a set of specific phenotypic properties that characterize particular 
strains of V. cholerae within a serogroup. For example, the O1 serogroup has two biotypes, 
“classical” and “El Tor”. Biotypes are not specified by serotypes, and are defined by the acquisition of 
phenotypic characteristics unrelated to O-group LPS antigens. 

 

Cholera toxin: The enterotoxin produced by toxigenic V. cholerae strains, responsible for the 
massive watery diarrhoea seen with cholera infection. Similar in mechanism and sequence to the 
heat-labile enterotoxin secreted by some strains of Escherichia coli. 
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E. Table of requirements 
PART 1 Establishing analytical performance characteristics 
1.1 Specimen types 

1.1.1 Specimen types 
1.2  Specimen collection, storage and transport 

1.2.1 Specimen stability 
1.3 Precision of measurement 

1.3.1 Repeatability, reproducibility  
1.4 Performance panels 

1.4.1 Performance panels 
1.5 Validation of reading times 

1.5.1 Validation of reading times  
1.6 Analytical sensitivity 

1.6.1 Analytical Sensitivity  
1.7  Establishment of reader cut-off 

1.7.1 Establishment of reader cut-off 
1.8 High dose hook effect 

1.8.1 High dose hook effect  
1.9 Analytical specificity 

1.9.1 Potentially interfering substances 
  1.9.1.1 Endogenous 
  1.9.1.2 Exogenous 
1.9.2 Cross-reactivity, including selectivity with non-virulent O1 strains of 

V. cholerae 
1.10 Stability 

1.10.1 Shelf-life (including transport stability). 
1.10.2 In-use stability (open pack or open vial stability). 

1.11  Flex studies 
1.11.1 Flex studies/robustness  

PART 2   Establishing clinical performance characteristics 
2.1 Diagnostic sensitivity and specificity 

2.1.1 Diagnostic sensitivity  
2.1.2 Diagnostic specificity  

2.2 Qualification of usability  
2.2.1 Labelling comprehension study (including IFU) 
2.2.2 Results interpretation study 
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Part 1 Establishing analytical performance characteristics 

Aspect Testing requirements Notes on testing requirements  Source documents 

1.1 Specimen types   

1.1.1 Specimen 
types 

For each claimed specimen type, testing of at least: 
• 25 V. cholerae matched negative specimens; 
• 25 V. cholerae matched positive specimens. 

Equivalence shall be determined for each claimed 
V. cholerae serogroup/serotype, as appropriate 

 

 The relationship between IVD performance in claimed specimen 1.
types and materials used for analytical studies shall be clearly 
established. The design of subsequent studies shall then take that 
relationship into account. 

 If there is no equivalence between claimed specimen types 2.
and/or the materials used for analytical studies, then the impact 
that this will have on each subsequent performance claim shall be 
fully understood and described. 
Example: an IVD intended for testing rectal swabs as well as fresh 
stools for which the performance is evaluated using a dilution of a 
cell culture into assay diluents or into stool specimens. 
• The relationship between the characteristic in diluents to that 

in a natural specimen (fresh stools and that obtained by using 
rectal swabs) shall be understood. 

• The relationship between analytical sensitivity in stool 
specimens or diluents to that of the same characteristic in 
rectal swabs shall be understood. 

 If rectal swabs are recommended for use with the IVD, the details 3.
(brand, product code etc.) of swab shall be identified and its use 
validated. The performance for each specimen type shall be 
established. A prospective study comparing paired rectal swabs 
and stool specimens may be performed. 

 Positive specimens shall be chosen so that a majority are at a 4.
concentration near the limit of detection. 

Technical Guidance 
Series for WHO 
Prequalification – 
Diagnostic Assessment – 
TGS-3 (1) 

1.2 Specimen collection, storage and transport   

1.2.1 
Specimen 
stability 

Real time studies considering: 
• storage conditions (duration at different 

temperatures and variation in humidity, 

 Attention shall be paid to the length of time likely to elapse 1.
between specimen collection and its addition to the IVD in the 
settings where this IVD may be used. 

 

Page 10 



Part 1 Establishing analytical performance characteristics                                                                 RDTs used for surveillance and detection of an outbreak of cholera TSS-5 
 

Aspect Testing requirements Notes on testing requirements  Source documents 

 temperature limits, freeze/thaw cycles); 
• transport conditions, where applicable; 
• intended use (see note 1); 
• specimen collection and/or transfer devices, 

whether these contain transport media, and 
whether they can be sealed. 

 Unless all specimens are expected to be processed as fresh 2.
samples within a specified time frame, the IVD performance shall 
be established under different storage conditions.  

 The IVD shall generate similar results for the stored specimens at 3.
several time points throughout the duration of the recommended 
storage period and at the upper and lower limit of the 
recommended storage temperature range. The specimen storage 
studies shall include specimens with bacterial load majority are at 
a concentration near the limit of detection. 

 In addition to the analysis of qualitative results, there shall be an 4.
analysis of the semi-quantitative results. 

 In all cases, swab types and transport medium shall be specified 5.
(brand, product code etc.) and their use validated when claimed 
as part of the intended use. 

1.3 Precision of measurement   

1.3.1 
Repeatability, 
reproducibility 

Both repeatability (within-condition – see note 1) and 
reproducibility (between-condition – see note 1) shall 
be estimated by replicate testing at limit of detection 
(end-point dilutions) of several analyte-positive 
specimens. 
Specimens chosen for the testing panel shall include 
panel members that reflect the main specimen types 
intended for use with the IVD (e.g. swab or stool 
specimen). 
 
Each panel member shall be tested: 

• using 3 different lots (see note 4); 
• over 5 days (not necessarily consecutive) with 

one run per day (alternating 
morning/afternoon); 

• at each of 3 different testing sites. 
 

 E.g. within- or between-run, -lot, -day, -operator, -site, etc. 1.
 The testing panel shall be the same for all operators, lots and 2.

sites. 
 Low-reactivity specimens shall be in sufficient replication for each 3.

run to allow imprecision to be quantitated. 
 Each lot shall comprise different production (or manufacturing, 4.

purification, etc.) runs of critical reagents. 
 Results shall be statistically analysed to identify and isolate the 5.

sources and extent of any variance. 
 The percentage of correctly identified, incorrectly-identified and 6.

invalid results shall be tabulated for each specimen and be 
separately stratified according to each site, lot, etc. This type of 
analysis is especially important for RDTs that may not have any 
numerical values. 

 To understand irregularities in results obtained, at least 2 lots 7.
should be tested at each of the 3 testing sites. 

 The effect of operator-to-operator variation on IVD performance 8.

CLSI EP12-A2 (2) 

CLSI EP17-A2 (3) 

EN 13612:2002 (4) 
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Aspect Testing requirements Notes on testing requirements  Source documents 

The effect of operator-to-operator variation on IVD 
performance is to be included as part of the precision 
studies (see also note 8 and 9). Testing should be 
performed: 

• by personnel representative of intended 
users; 

• unassisted; 
• using only those materials provided with the 

IVD (e.g. IFU, labels and other instructional 
materials). 

may be used in conjunction with other studies to qualify the 
usability of the IVD. 

 Users shall be selected based on a pre-determined and 9.
contextually appropriate level of education, with literacy and 
auxiliary skills that will challenge the usability of the IVD and 
reflect the diversity of intended users and operational settings. 
These characteristics shall be detailed in the submission. 
 

1.4 Performance panels   

1.4.1 
Performance 
panels 

Testing of the IVD shall be undertaken using suitable 
performance panels (e.g. comprising relevant 
organism variants, subtypes, etc.) as available. 

 Testing should be performed using more than one lot of the final 1.
design (locked-down). 

 It is acceptable to use contrived specimens that comprise stool 2.
specimens spiked with microorganisms from culture collections. 

 

1.5 Validation of reading times   

1.5.1 
Validation of 
reading times 

For IVDs where a reading interval is specified (i.e. time 
when result can first be read; time beyond which 
result should not be read), validation of critical time 
points shall be provided. 
Performance studies shall be conducted at the 
extremes of the intended operational temperature 
range; the effect of humidity on reading times shall 
also be investigated. 

 The ranges of temperature and humidity tested for should be 1.
risk-based, taking into consideration knowledge of conditions 
likely to be experienced in intended operational settings. 

 The intended operating temperature range, upon which reading 2.
time has been validated, shall be clearly stated in the IFU. 

 This work shall be performed with IVDs near the beginning and 3.
near the end of their assigned shelf-lives. 

 Some of these aspects may be evaluated within the flex studies 4.
(1.11.1). 

Technical Guidance 
Series for WHO 
Prequalification – 
Diagnostic Assessment 
TGS-3 (1) 

1.6 Analytical sensitivity   

1.6.1 
Analytical 
Sensitivity 

Analytical sensitivity shall be determined for each 
claimed target strain as appropriate (see Introduction 
section C3) as follows: 

• using 3 lots (see note 1) 

 Each lot shall comprise different production (or manufacturing, 1.
purification, etc.) runs of critical reagents. Ideally the lots should 
be chosen from across the assigned shelf-life of the IVD. 

 This study may alternatively be performed as part of the shelf-life 2.

CLSI EP17-A2 (3) 

WHO Prequalification – 
Diagnostic Assessment 
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Aspect Testing requirements Notes on testing requirements  Source documents 

• a minimum of 5 replicate tests of each 
member of an 8-member dilution series of a 
suitable biological material, the 
concentrations of which are closely spaced 
and which cross the limit of detection. 

 
Analytical sensitivity shall be estimated by 
determining the lowest concentration for which the 
rate of detection is 95%. 

verification of the IVD. 
 Analytical sensitivity shall be demonstrated in a clinical sample 3.

matrix and shall use the entire assay system from sample 
preparation to interpretation. 

 Justification shall be provided for the choice of reference cultures 4.
and dilution media used in the dilution series. 

 The estimate of analytical sensitivity should be confirmed by 5.
separately testing an additional 20 replicates. 

 Where a claim is made for detection of specific V. cholerae 6.
serogroups/serotypes, performance characteristics shall be 
determined in each strain type claimed. If analytical sensitivity for 
one or more given strain types of V. cholerae is not appropriate 
for intended users, then this limitation of the IVD shall be clearly 
reported in the IFU.  

PQDx_018 (5) 

 

 

1.7 Establishment of reader cut-off  

1.7.1 
Establishment 
of reader cut-
off 

In V. cholerae RDTs provided with a reader, the way in 
which the reader has been designed to differentiate 
positive specimens from negative specimens shall be 
demonstrated. 

  

1.8 High dose hook effect  

1.8.1 High dose 
hook effect 

The potential for a high dose hook effect shall be 
determined using each of the claimed serotype or 
serogroup with at least three finalized lots of the IVD. 

 This study may be undertaken using cultures expressing high 1.
concentration of the target analytes claimed to be detected, or 
with natural specimens found to have a very high titre in enzyme 
immunoassays (EIA) or by molecular methods.  

 Strains shall be representative of the diversity among each 2.
serotype or serogroup claimed. 

 This would require showing the specimens yield positive results 3.
over the range of 109 – 1012 CFU/mL for the claimed 
serogroup/serotype. 

Technical Guidance 
Series for WHO 
Prequalification – 
Diagnostic Assessment 
TGS-6 (7) 
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Aspect Testing requirements Notes on testing requirements  Source documents 

1.9 Analytical specificity  

1.9.1 
Potentially 
interfering 
substances 
 

The potential for false results (false-negatives and 
false-positives) arising from interference from, at 
least, the substances/conditions listed below shall be 
determined (see note 1). 

• a minimum of 100 specimens; 
• each substance represented by at least 3-5 

specimens from different individuals. 
Testing shall be undertaken in both V. cholerae 
negative and -positive specimens spiked with each 
potentially interfering substance at physiologically 
relevant dosages. 

 The risk assessment conducted for an IVD should identify 1.
substances where the potential for interference can reasonably 
be expected for the analyte being detected (e.g. laxatives). 

 Any observed interference shall be investigated and performance 2.
limitations of the IVD reported in the IFU. Results shall be 
reported with respect to each condition and not be reported as 
an aggregate of the total number of specimens tested in the 
study. 

 Where a claim is made for identification of different V. cholerae 3.
serogroups/serotypes, performance characteristics shall be 
determined for each. At a minimum this shall include detection in 
specimens positive for Ogawa, Inaba and O139. (Note that 
evaluation with uncharacterized specimens is insufficient). Where 
testing in these serogroups/serotypes has not been undertaken, 
this limitation of IVD performance shall be reported in the IFU. 

 Evaluation of endogenous interfering substances may be 4.
addressed as part of the clinical studies. In this case, a description 
of the faecal form shall be provided. 

European Commission 
decision on CTS (6) 

CLSI EP07-A2 (8) 

1.9.1.1. 
Endogenous 
 

Clinical specimens selected for the presentation of: 
• blood; 
• excessive lipids; 
• excessive mucus (see note 4). 

1.9.1.2. 
Exogenous 

Relevant medicines, including: 
• antimalarial, antiretroviral and anti-

tuberculosis medications; 
• laxatives; 
• common anti-diarrhoeal medicines; 
• common over-the-counter anti-

inflammatory/analgesic medications 
(paracetamol, ibuprofen); 

• ethanol; 
• caffeine; 
• azithromycin; 
• ciprofloxacin; 
• co-trimoxazole; 
• doxycycline; 
• ivermectin; 
• albendazole; 
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Aspect Testing requirements Notes on testing requirements  Source documents 

• conjugates of loperamide. 

1.9.2. Cross-
reactivity 
including 
selectivity with 
non-virulent O1 
strains of V. 
cholerae. 
 
 

Strains used may be either well characterized clinical 
isolates from symptomatic individuals, or a pathogenic 
type-strain from a recognized culture collection bank 
such as the American Type Culture Collection (ATCC). 

• each potentially cross-reacting pathogens 
listed should be represented by at least 3-5 
specimens from different individuals. 

The following list represents the main attributable 
diarrhoeal pathogens in low-resource settings where 
cholera epidemics may occur that require testing for 
cross-reactivity: 
Bacteria: 

• Non-O1/O139 V. cholerae (for IVDs that 
detect the “O” LPS); 

• Non-toxigenic V. cholerae including non-
virulent O1 strains of V. cholerae (for IVDs 
that detect cholera toxin itself) 

• STEC (Shiga toxin-producing E. coli); 
• ETEC (enterotoxigenic E. coli). 

Viruses: 
• Rotavirus; 
• Adenovirus 40/41  

 Identification of microorganisms as potentially cross-reacting 1.
should be risk-based and may include: 

Bacteria: 
• Shigella spp; 
• Campylobacter spp; 
• Non-pathogenic E coli; 
• EAEC (enteroaggregative E. coli); 
• EPEC (enteropathogenic E. coli); 
• Aeromonas spp; 
• Salmonella spp. (see note 2); 
• Plesiomonas spp; 
• Vibrio parahaemolyticus; 
• Vibrio fluvialis 
• Clostridium difficile 

 The specific species of a genus, or serovar of Salmonella enterica, 2.
or pathotype of E coli etc. that are tested shall be described. 
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1.10 Stability 
 Replicate testing shall be undertaken using a panel 

consisting, for each claimed analyte, of at least: 
• 1 negative specimen; 
• 2 low positive specimens (with a 

concentration of analyte just above the limit 
of detection such that results of repeated 
tests of this sample are positive 
approximately 95% of the time); 

• 1 moderately positive specimen (with a 
concentration at which one can anticipate 
positive results approximately 100% of the 
time e.g., approximately five to ten times the 
concentration of the limit of detection). 

1. Stability studies shall be conducted using the conditions expected 
in the environment of intended use. 

2. Each lot should comprise different production (or manufacturing, 
purification, etc.) runs of critical reagents. 

3. The numbers of invalid tests with each kit lot shall be reported. 
4. Transport simulation shall be performed using simulated extreme 

stress conditions, ensuring that application of those conditions is 
consistent and controlled. 

5. Claims for stability shall be based on the second-last successful 
data point from the least stable lot, with, if lots are different, a 
statistical analysis showing that the bulk of lots will be expected to 
meet the claimed life. For example: for testing conducted at 3, 6, 
9, 12 and 15 months, if stability was observed at 15 months, then 
the maximum stability claim can be 12 months. 

6. Accelerated studies do not replace the need for real time studies. 
7. In-use stability of labile components shall be conducted using 

components in their final configuration. 
8. In-use stability should be conducted with lots at the beginning and 

end of their shelf-lives. 

ISO 23640:2011 (9) 

CLSI EP25-A (10) 

Technical Guidance 
Series for WHO 
Prequalification – 
Diagnostic Assessment 
TGS-2 (11) 

ASTM D4169-14 (12) 

 

1.10.1 
Shelf-life 
(including 
transport 
stability) 

• real time studies using a minimum of 3 lots of 
final design product in final packaging. 

• lots are “transport stressed” (simulated) 
before real time studies are undertaken on 
these lots. 

1.10.2 
In-use stability 

• minimum of one lot, using panel(s) compiled 
as above; 

• testing of all labile components (e.g. buffers 
vials etc. see note 7). 

1.11 Flex studies  

1.11.1 
Flex studies/ 
robustness 

 The influence of the following factors on expected 
results (both reactive and non-reactive) shall be 
considered: 

• specimen and/or reagent volume; 
• reading time; 
• buffer pH (measure of robustness – e.g. due 

to evaporation of the buffer); 
• IVD sturdiness including robustness of 

1. Refer to WHO document PQDx_018 “Instructions for compilation 
of a product dossier” for other flex studies that may be relevant, 
taking into consideration the broad range of operational and 
environmental conditions consistent with intended use. 

2. The factors listed opposite should be investigated in ways that not 
only reflect, but also exceed, likely operating conditions in lower- 
and middle-income countries so that the limitations of the device 
can be understood. For example, in addition to investigating 

WHO Prequalification – 
Diagnostic Assessment 
PQDx_018 (5) 
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Aspect Testing requirements Notes on testing requirements  Source documents 

packaging and labelling. IVD in final packaging 
shall be subjected to drop-shock testing; 

• lighting and humidity (See note 3); 
• operating temperature. 

 
Instrumentation (if applicable) including: 

• ruggedness (see note 4); 
• impact of dust and mould on componentry 

(e.g. optics). 

deviations of temperature within those claimed in the IFU (in the 
middle and at both lower and upper extremes of a claimed 
temperature range), temperature ranges should be investigated 
that exceed those of claimed operating conditions and which 
cause test failure (incorrect/invalid results). 

3. The impact of lighting can be twofold – i.e. the impact of lighting 
on packaging (e.g. fading), and the sufficiency of lighting to read 
the test lines. 

4. For the purposes of this document, ruggedness means the ability 
to resist environmental shocks. 
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Part 2  Establishing clinical performance characteristics 

Aspect Testing requirements Notes on testing requirements  Source documents 

2.1 Diagnostic sensitivity and specificity    

 Diagnostic sensitivity and specificity shall be determined 
for each of the specimen types claimed: 

• by a variety of intended users (e.g. 9 - 12 users); 
• using more than one lot. 

1. For WHO Prequalification purposes, testing should be 
undertaken in fresh specimens. If more than one specimen 
collection method is intended for use with the IVD, each of 
those methods must be evaluated during the clinical studies. 

2. In line with the intended use of this product, clinical 
performance characteristics should be established on 
symptomatic patients (i.e. with watery diarrhoea). 

3. Prequalified RDTs to detect V. cholerae will generally be used 
by trained lay providers and trained health care workers. For 
WHO Prequalification purposes, these should also be 
considered as the intended user in addition to a laboratory 
professional. 

4. A separate aliquot of the specimen or of the extract from the 
swab shall be collected in parallel to establish the reference 
result. The testing algorithm used to determine the reference 
results should include culture and nucleic acid testing since 
there might be non-viable microorganisms in the material. 
Justification for the use of the testing algorithm shall be 
provided. 

5. Contrived specimens may be used for determination of 
diagnostic sensitivity in IVDs to detect V. cholerae O139. 

6. Each lot (design locked-down) should comprise different 
production (or manufacturing, purification, etc.) runs of 
critical reagents. 

7. All discrepant results (between assay under evaluation and 
the reference results) shall be repeated on the same lot, and 
then on all available lots and the variability noted. 
Performance characteristics shall be reported using initial 
results only. The results of further testing of specimens with 

U.S. FDA (13) 

European Parliament IVD 
regulations (14) 

 
2.1.1 
Diagnostic 
Sensitivity 
 

For determination of diagnostic sensitivity, testing shall 
be conducted: 

• 150 positive specimens, as confirmed by the 
reference methods (see note 4) for each of the 
serogroup or serotype claimed (see note 5). 

2.1.2 
Diagnostic 
Specificity 
 

For determination of diagnostic specificity, testing 
should be conducted at different geographical and 
epidemiological settings representative of intended 
users (minimum of 2 regions). 
Testing shall be conducted in: 

• at least 200 V. cholerae negative specimens 
from a symptomatic population (i.e. those with 
watery diarrhoea or non-formed stools). 
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Aspect Testing requirements Notes on testing requirements  Source documents 

discrepant results shall be reported separately as additional 
information about IVD performance. 

8. All invalid results shall be recorded and evaluated in 
comparison to the reference result. Invalid results shall be 
analysed separately in the final performance calculations. 

9. Estimates of diagnostic/clinical sensitivity and specificity shall 
be reported with 95% confidence intervals. 

10. Results shall be reported with respect to each study site and 
not be reported as an aggregate of the total number of 
specimens tested to establish these characteristics. 

11. Where possible, sensitivity should be established different 
geographical and epidemiological settings. 

2.2 Qualification of usability 
2.2.1 
Label 
comprehension 
study 

Testing of subjects shall be undertaken to assess ability 
of intended users to correctly comprehend key 
messages from packaging and labelling: 

• understanding key warnings, limitations and/or 
restrictions; 

• proper test procedure; 
• test result interpretation. 

Studies shall include at least 15 intended users including 
those whose native language may not be the language 
of the IFU if necessary, in their usual working 
environment, not employees of the manufacturer, from 
two geographically diverse populations to to 
demonstrate comprehension of key messages in each 
user group. 

 Intended users include those who are collecting the stool 1.
specimen as well as those who are performing the testing of 
the stool specimen. Trained lay providers and health care 
workers should both be considered as intended users. 

 If the labelling is available in different languages, the labelling 2.
comprehension study should be performed for each language. 

 Requirements listed may be investigated as separate studies 3.
or included as part of clinical studies. 

 Testing may be conducted using questionnaire based surveys. 4.

European Parliament IVD 
regulations (14) 

Backinger CL and 
Kingsley PA (15) 

U.S.  FDA (16) 

 

2.2.2 
Results 
interpretation 
study 

Intended users shall interpret the results of contrived 
IVDs (e.g. static/pre-made tests) to assess their ability to 
correctly interpret pre-determined test results. 
Contrived tests shall be made to demonstrate the 
following potential test results: 
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Aspect Testing requirements Notes on testing requirements  Source documents 

• non-reactive; 
• range of invalid results; 
• reactive; 
• weak reactive. 

Testing subjects shall consist of: 
• at least 15 intended users, including those 

whose native language may not be the IFU 
language if necessary,  

• in their usual working environment, not 
employees of the manufacturer,  

• from two geographically diverse populations to 
demonstrate correct interpretation of 
simulated test results. 
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