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Summary The phenomenon of poor-quality medicines in resource-limited settings is well documented, and field

observations reveal similar problems with medical devices (MDs) and in vitro diagnostics (IVDs). In

scientific literature, however, there are only scarce reports and documents providing evidence of quality

problems of MDs or IVDs in resource-limited settings. This discrepancy may be ascribed to (i) the poor

regulatory oversight of MDs ⁄ IVDs in resource-limited settings, (ii) a general lack of awareness of the

problem of poor-quality MDs ⁄ IVDs amongst the scientific community and decision-makers, and (iii)

poor quality assurance in diagnostic laboratories in resource-poor settings, precluding tracing quality

problems of IVDs from the other potential causes of diagnostic inaccuracy. The problem of poor-quality

MDs ⁄ IVDs in resource-limited settings is a complex one to address. Firstly, operational definitions for

substandard and counterfeit MDs ⁄ IVDs are required, as well as ad hoc field surveys, to ensure proper

appraisal of the real extent of the problem. Investments are needed to reinforce the national regulatory

oversights on MDs ⁄ IVDs in resource-limited settings, and to encourage a proactive and transparent

exchange of information between Northern and Southern regulatory authorities. Industrialized countries

can play a role by expanding and strengthening their regulatory oversight and quality labels to those

MDs ⁄ IVDs that are frequently used in resource-poor settings. Hopefully, the combination of these

measures will result in better protection of patients in resource-poor countries from the effects of being

exposed to poor-quality MDs and IVDs.

keywords medical devices, in vitro diagnostics, quality problems, regulatory surveillance,

poor countries

Medical devices and in vitro diagnostics: poorly

regulated in resource-limited settings

Medical devices (MDs) and in vitro diagnostics (IVDs) are –

simply speaking – medical instruments, apparatus or mate-

rials used on patients for surgery, treatment, or diagnosis.

Unlike medicines, their intended primary action is not

metabolic, immunological, or pharmacological. MDs

encompass a wide range of products, from tongue depressors

and medical thermometers to complex equipment. IVDs are

MDs used for in vitro examination of human specimens

(European Commission 2011a) and are particularly the

subject of this article. Examples include laboratory reagents,

rapid diagnostic tests, calibrators and control kits.

The market sales of MDs and IVDs are expected to rise

by 50% in 2014 (Visiongain 2008), which reflects their

increasing role in healthcare. Therefore, the availability of

MDs and IVDs of assured quality is a critical prerequisite

to effective and safe healthcare. However, large gaps

between the North and South exist, not only in terms of

access to MDs and IVDs (Zarocostas 2010) but also in

terms of quality assurance. The Global Harmonization

Task Force (GHTF) groups countries with stringent regu-

latory systems for MDs ⁄ IVDs, which include Australia,

Canada, the European Union (EU), Japan and the United

States (US). Unlike them, most resource-limited countries

lack the means to ensure appropriate regulatory control

(WHO 2010a) and are consequently more exposed to the

risk of low quality products.

Notably, definitions of poor-quality products exist in the

field of medicine: ‘substandards’ are genuine medicines

produced by legitimate manufacturers that do not meet

quality specifications set for them, whilst ‘counterfeits’ are

deliberately and fraudulently mislabelled with respect to

identity and ⁄ or source (WHO 2010b, 2011a,b). But

because no definitions of poor-quality products have been
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agreed for MDs ⁄ IVDs, it is more difficult to assess their

presence and their impact on global health. For operational

purposes, and pending harmonized definitions, counterfeit

IVDs could be – in line with counterfeit drugs – defined as

deliberately mislabelled products (e.g. by expiry date or

product identity label), whereas substandard IVDs are

those that (i) do not meet the specifications described in the

literature (e.g. the case of Giemsa stain with debris) or

claimed by the manufacturer (e.g. as listed in the product

information sheet) and ⁄ or (ii) have apparent errors in

labelling or on the product information sheet.

Quality of MD ⁄ IVDs in resource-limited settings:

observations and literature search

Working with partner organizations in the South, we

collected several anecdotal observations of poor-quality

IVDs, particularly from Africa (Figure 1). Examples

include counterfeits, e.g. diagnostic kits with falsified

expiry dates and substandards, e.g. poorly-labelled IVDs or

IVDs generating inconsistent results. In addition to field

observations, we recorded many shortcomings and non-

conformities in a formal survey on the quality of packaging

and information inserts of malaria rapid diagnostic tests

(Gillet et al. 2010). Other groups (Bonnet et al. 2009) have

reported inadequacy of IVDs developed for a strictly

regulated market, when used in field conditions.

To better assess the extent of the problem of low quality

MDs ⁄ IVDs in resource-poor settings, we performed a

literature search. We extracted English and French docu-

ments published up to January 1, 2011 from eight databases

(WebSPIRS5, Bioline international, African Index Medicus,

TechNet21, Popline ⁄ the INFO project, the Cochrane

Library, PubMed and Google Scholar), by using 21 key-

words (‘quality and laboratory’, ‘medical device’, ‘in vitro

diagnostic’, in addition to ‘counterfeit’, ‘fake’, ‘substandard’

– alone or associated with ‘medical device’, ‘in vitro

diagnostic’, ‘laboratory’, ‘test’, ‘kit’). Overall, of 6212 hits,

we found 62 documents (1%) on the quality of MDs ⁄ IVDs,

31 (0.5%) of those concerning countries not belonging to the

GHTF (Table 1). Notably, when using keywords of broader

meaning (‘counterfeit’, ‘fake’, ‘substandard’ standing alone,

6192 hits), we also found papers on quality of medicines,

which were by far more numerous than those retrieved for

MDs ⁄ IVDs (478 vs. 41, 7.7% vs. 0.6%) and were mainly

published after the year 2000 (152 ⁄ 164, 92.7%).

Type of quality problems with MDs or IVDs reported

in non-GHTF countries

Amongst the 31 documents included in this review

(Table 1), there are seven comparative studies from various

geographical areas. All show evidence of poor technical

performance of some MDs ⁄ IVDs compared with the

reference method ⁄ product (Liu & Lam 2001; Bimenya

et al. 2003; Subhash et al. 2006; Volkow et al. 2006;

Souza Antunes et al. 2007; Joshi et al. 2008; Gordon et al.

2009). However, they often focused on few selected

technical items, so data are on a limited set of problems

(i.e. lack of precision in measurements, sensitivity, speci-

ficity, or a particular chemical feature). A quite common

finding is the inappropriateness of sophisticated

MDs ⁄ IVDs when used in tropical conditions.

An additional 18 reports describe suspicions of poor-

quality IVDs, mainly from the lay press in Asia, and for

half of these (9 ⁄ 18), the subject overlaps with other

documents included in this review. In Vietnam, a case of

tampering with beta lactate test strips from Roche was

reported: the expiry date of the product had been

fraudulently altered on the strips themselves, the package

inserts and the boxes (they appeared to expire in 2004,

when in fact they had expired in 2002). Thanks to the

vigilance of the personnel and further investigations, the

falsifying of the expiry dates was discovered and the

external party responsible for the expiry alterations

identified (Day et al. 2004). Similar fraud was reported in

India for HIV test kits labelled as produced by SD

Bioline and Biozyme (People for better treatment 2009).

In India, cases of suspected substandard HIV, hepatitis C,

dengue kits and other laboratory products were reported

(Ludhiana Tribune 2008; The Times of India 2009a,b;

Government Accountability Project 2007; BBC news

2006; Outlook India 2008): according to the lay press,

allegations were on-going in 2008 that possibly defective

tests for blood testing had been authorized despite

reports of false-negative results (Chennai online 2008;

The Economic Times 2008). Another case, reported in

Asia in 2007, involved the distribution of counterfeit

glucose test strips, whose genuine producer is Life Scan

(Johnson & Johnson). The products spread from China

to Canada, the EU, India, Dubai, Turkey, the Philippines,

Pakistan and Saudi Arabia (MHRA 2006; Ruder 2007;

South Asian Post 2007; Bloomberg 2007; Lifescan 2009).

Five other documents included in the review concern

substandard laboratory products in general (The Times of

India 2002; Martin et al. 2005; Pardeshi 2005; Lumb et al.

2006; Newton et al. 2006). Two of them propose actions

for improving the conditions of laboratory diagnosis in

resource-limited countries (Martin et al. 2005; Lumb et al.

2006).

Finally, we retrieved many papers addressing poor-

quality laboratory diagnosis, without clearly distinguishing

between poor practices and poor-quality IVDs as the cause

(Baker & Porter 1991; Mundy et al. 2000; Moore et al.
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Figure 1 Case reports from field visits.
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2001; Dini & Frean 2003; Bates et al. 2004; Bretzel et al.

2006; Mfinanga et al. 2007a,b; Mbembati et al. 2008;

Van Rie et al. 2008).

Reasons behind the paucity of literature on

poor-quality MDs ⁄ IVDs

Although several field observations and lay press articles

suggest that poor-quality MDs ⁄ IVDs are quite frequent in

limited-resource settings, there are comparably few reports

in scientific literature. This discrepancy can be explained by

several factors. The poor regulatory oversight in resource-

limited settings and the limited awareness of the problem

amongst care-givers and decision-makers are manifest in a

lack of research and an underreporting in medical journals.

Even in the field of medicine, although poor-quality

medicines have long been common knowledge and have

been officially reported since at least 1912 (FDA Significant

Dates in U.S. Food and Drug Law History), a steep increase

of scientific reports was only observed after the year 2000

(Caudron et al. 2008; Ravinetto et al. 2009; WHO 2010a).

Additionally, the lack of quality assurance in diagnostic

laboratories in most resource-limited settings makes it

difficult to trace inherent quality problems of MD ⁄ IVDs.

Other factors interfering with diagnostic accuracy, such as

poor laboratory practices, lack of training and errors in

‘end-users’ performance, may conceal the role of poor-

quality products: in a review on laboratory diagnosis in

Africa, poor-quality IVDs were not mentioned amongst the

possible causes of inaccurate laboratory diagnosis (Petti

et al. 2006).

Initiatives to strengthen quality assurance of MDs

and IVDs

International initiatives have been put in place to reinforce

the access to assured quality MDs and IVDs in resource-

limited settings. In 2003, the WHO released the document

‘Medical device regulations – Global overview and guiding

principles’, which provides guidance on quality selection

criteria for MDs (notably, the WHO definition of MDs

include both MDs and IVDs). This initiative represents an

important step towards harmonization worldwide.

Before the WHO, the GHTF (established in 1992) had

been promoting harmonized regulations for MDs. It was

emulated, in 1996, by the Asian Harmonization Working

Party. In 1994, the Pan American Health Organization

initiated activities in the field of MD regulations. To our

knowledge, no common regulatory initiatives are pro-

moted as of yet amongst African countries.

In 2001, the WHO’s Special Program for Research and

Training in Tropical Diseases carried out a survey on

national regulations for MDs ⁄ IVDs. Results showed

significant variations in type and stringency of regulations,

Table 2 International programs to guide for selection of medical devices ⁄ in vitro diagnostics of assured quality

Programme ⁄
project name

Organism

promoter

Year

started General objective Disease

Document released for

procurement Website

Prequalification
of diagnostics

WHO 2008 Increase access to diagnostic
technologies of assured

quality that are appropriate

for use in resource limited

settings

HIV
Hepatitis B

Hepatitis C

Malaria

Chagas

Performance evaluation
Performance evaluation

Performance evaluation

List of prequalified

products
Performance evaluation

http://www.who.int/
diagnostics_laboratory/

evaluations/en/

Malaria rapid

diagnostic tests

(MRDTs)
product testing

WHO-

FIND

2008 Rank RDTs performance

and guide procurement

decisions for countries
and malaria RDT

procurement agencies

Malaria Performance evaluation

rounds 1 & 2

(2008–2009)

http://www.

finddiagnostics.org/

programs/malaria/find_
activities/product_testing/

MRDTs lot

testing

FIND 2008 Detect poor performing lots

before purchaser
organizations ⁄ institutions

send them to the field

Malaria Overview document

on the testing process

http://www.

finddiagnostics.org/
programs/malaria/find_

activities/lot_testing/

The sexually
transmitted

diseases

diagnostics

initiative
(STDDI)

WHO
STDDI

1994 Promote the development,
evaluation and application

of diagnostic tests for

sexually transmitted

infections appropriate
for developing countries.

STI Laboratory-based
evaluation of rapid

syphilis diagnostics

http://www.who.int/std_
diagnostics/
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with most resource-limited countries – mainly in Africa (11

of 15 answering the survey), the Americas (9 ⁄ 18) and the

Western Pacific Area (15 ⁄ 22) – lacking any specific

regulation (WHO 2001). Since then, the situation has

improved in Asia and in the Western Pacific Area, whilst in

Africa, only Egypt, Kenya and South Africa have Amend-

ment Acts for MDs (Emergo 2011a). Next to international

regulations, a number of disease-specific initiatives were

launched over the last years to provide practical guidance

for selection of IVDs of assured quality (Table 2).

The CE mark and FDA compliance label for IVDs

In some countries, such as Egypt, South Africa, Argentina,

Brazil, Mexico, Peru and Venezuela, in the absence of

specific national requirements, the common practice for

some imported products is to request evidence of EU (CE

mark) or US (FDA compliance, FDA 2011) quality labels

(Emergo 2011a). The WHO supports this strategy (WHO

2003); however, the regulatory authority of the recipient

country should check these labels with the body, which

granted the certificate, as is done by the Egyptian health

authorities (Emergo 2011b).

However, the significance of the CE mark or FDA

compliance is limited for some IVDs. A full quality

evaluation (including diagnostic accuracy and lot-testing

prior to release) is requested for the CE mark only for

products considered at ‘high risk’ in ‘Annex II’ of the

98 ⁄ 79 EU Directive (European Commission 2011a, annex

A and B). This applies, for instance, to HIV diagnostic

tests. By contrast, for IVDs not listed in the Annex II – such

as malaria rapid diagnostic tests and IVDs for other

parasitic diseases – the CE mark is obtained by filling in a

technical file and a declaration of conformity by the

manufacturer (European Commission 2011a), rendering

the acquisition of the CE marking label to a purely

administrative process. The EU could strengthen the

regulatory oversight of those products, which are highly

needed in resource-poor settings (Mori et al. 2010; Gillet

et al. 2011), by including them in ‘Annex II’ of the 98 ⁄ 79

Directive. Recently, the U.S. FDA assessments on the

510(k) premarket process (products not in the highest class

of risk) had been under review to facilitate innovation

initiatives and face unmet public health needs (Roehr

2010). It is hoped that this will lead to an improvement of

the review process that can be beneficial also in terms of

quality assurance for resource-limited countries (Mori

et al. 2010). The EU is also currently revising the Medical

Devices Directives (European Commission 2011b) and

will probably implement the GHFT risk classification of

IVDs. This classification considers the diagnostic informa-

tion of an IVD as well as the impact of its results (whether

true or false) to the individual and the public health (GHTF

2008a). From the GHFT perspective, most IVDs for

tropical infectious diseases (such as malaria rapid diag-

nostic tests) fit into Class C, which corresponds to a

moderate public health risk or a high individual risk,

whereas HIV screening tests fit into Class D, which

corresponds to high individual and high public health risk.

The GHFT proposes that both Class C and D IVDs require

premarket review by a regulatory authority assessing the

quality management system of the manufacturer and the

technical specifications of each product, with differences in

the level of details and depth between Class C and Class D

(GHTF 2008b). If the requirements, particularly those for

Class C IVDs, are strict enough, this revision could

represent a significant step towards supporting countries

with weak regulatory supervision.

Open issues: definitions of substandards, harmonized

testing, surveys of MDs ⁄ IVDs

To evaluate the extent of poor-quality MDs ⁄ IVDs, har-

monized operational definitions are required, as is already

done in the field of medicine. Such clear-cut definitions

would facilitate identification of poor-quality products in

distribution channels and aid in the design and imple-

mentation of appropriate regulations. However, defining

substandards and counterfeits in the field of MDs ⁄ IVDs is

less straight forward than in medicine, because ‘standards’

are often less clearly described.

Guidelines for performance testing exist only for a few

IVD technologies and harmonized methods for perfor-

mance testing in reference and field settings should be

further developed (Banoo et al. 2006; Bell & Peeling 2006;

Herring et al. 2006a,b; Peeling et al. 2006; Stevens et al.

2008). The work of WHO (2011d) and other groups

(El-Safi et al. 2003; Boelaert et al. 2004; Gidwani et al.

2009; Otani et al. 2009; Gillet et al. 2010) on performance

testing of MDs ⁄ IVDs should continue and be extended to

MDs ⁄ IVDs for other diseases. In parallel, standardization

of IVDs performance requires the establishment of com-

mon biological materials (biological references) and meth-

ods for parasitic diseases to share a uniform ‘performance

testing language’ and to compare results generated by

different groups (WHO 2011c).

Sustainable investments are needed to create or

strengthen national regulatory oversights on MDs ⁄ IVDs

and to encourage a proactive and transparent exchange of

information between Northern and Southern regulatory

authorities. Ad hoc surveys on the quality of MDs ⁄ IVDs

could help to increase awareness amongst care-givers,

decision-makers and the scientific community, as is the case

in the field of medicines.
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Conclusion

Because of poor regulatory supervision, amongst other

factors, patients in resource-limited countries are potentially

exposed to the risk of poor-quality MDs and IVDs. Informal

field observations support this view, but they are not

confirmed by scientific literature; therefore, one can argue

that although poor-quality MDs ⁄ IVDs are present, they are

likely underreported in resource-poor settings. Current

international initiatives to strengthen quality assurance of

MDs ⁄ IVDs are not sufficient to prevent this risk. A more

comprehensive approach is needed, including pre-estab-

lished definitions of substandards and counterfeits, docu-

mentation of the extent of the problem via ad hoc quality

surveys, North–South collaboration to share best-practices

and regulatory and technical information and enforcement

of stringent regulatory oversight for products highly needed

in resource-poor settings. It is hoped that such a compre-

hensive approach would help to reduce the North–South gap

in access to MDs ⁄ IVDs of assured quality.
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