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Abstract , report
Background. Limited laboratory capacity is a significant bottleneck in meeting ver'S|on 4
global targets for the control and elimination of neglected tropical diseases 8:%"2:2‘2,18
(NTD). Laboratories are essential for providing clinical data and monitoring
data about the status and changes in NTD prevalence, and for detecting early ?
drug resistance. Currently NTD laboratory networks are informal and specialist version 3 report
laboratory expertise is not well publicised, making it difficult to share global published
expertise and provide training, supervision, and quality assurance for NTD 17 Nov 2018
diagnosis and research. This study aimed to identify laboratories within five
World Health Organisation regions (South-East Asia, Eastern Mediterranean, ?
Americas, Western Pacific and Europe) that provide NTD services and could version 2 report
be regarded as national or regional reference laboratories, and to conduct a published
survey to document their networks and capacity to support NTD programmes. 17 Oct 2018
Methods. Potential NTD reference laboratories were identified through
systematic searches, snowball sampling and key informants. version 1 v
Results. Thirty-two laboratories responded to the survey. The laboratories ‘1’:‘;":262%18 report

covered 17 different NTDs and their main regional and national roles were to
provide technical support and training, research, test validation and standard
setting. Two thirds of the laboratories were based in academic institutions and 1 Charles S. Mgone , Hubert Kairuki
almost half had less than 11 staff. Although greater than 90 per cent of the
laboratories had adequate technical skills to function as an NTD reference
laboratory, almost all laboratories lacked systems for external verification that o Linda Oskam ,DATOS B.V., The
their results met international standards.

Conclusions. This study highlights that although many laboratories believed
they could act as a reference laboratory, only a few had all the characteristics 3 Christina Zarowsky , Chronic
required to fulfil this role as they fell short in the standard and quality assurance
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of laboratory processes. Networks of high quality laboratories are essential for Africa
the control and elimination of disease and this study presents a critical first step Université de Montréal. Canada
in the development of such networks for NTDs.

Any reports and responses or comments on
Keywords

Neglected Tropical Diseases, Capacity Building, Laboratory Networks, Quality
Assurance, Americas, Eastern Mediterranean, Europe, South-East Asia,
Western Pacific

the article can be found at the end of the

article.
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[iZ757:3 Amendments from Version 3

- In the introduction, methods, results and discussion sections in
the revised text we have clarified that the accreditation refers to
NTD tests.

- We have stated in the introduction it is a requirement rather than
a function of NTD reference laboratories is to maintain their own
accreditation.

- We have flagged that the total number of staff in the laboratory
were not necessarily working full-time on NTD tests.

- We have changed the number of NTDs from “20” to “17”

- We have expanded our recommendations to include that

a wide-ranging stakeholder consultation process should be
supplemented by in-depth studies including interviews with
laboratory staff and users, and decision-makers, to understand
the requirements and context in which such laboratories need to
operate.

See referee reports

Introduction

Laboratories are recognised as one of the weakest elements
of health systems due to chronic under-investment. Lack of
investment results in poor infrastructure, inadequate numbers
and skills of technical staff, insufficient and uncoordinated
technical assistance, and lack of diagnostic tools appropriate for
low-resource settings'”. Yet laboratory services are integral to
interventions for the surveillance, control and elimination of
neglected tropical diseases (NTDs). Laboratories provide clinical
and monitoring data about disease prevalence and trends, and
are essential for flagging up early signs of drug resistance'-.
Appropriate management of clinical cases of NTDs depends
on laboratories providing accurate diagnoses for identifying
cases™®. Preventive chemotherapy interventions through mass
drug administration (MDA) rely on laboratory data to make
decisions regarding intervention effectiveness and for reliably
documenting progress towards zero transmission”’.

Accelerated scale-up of existing interventions is critical to reach
the 2020 NTD Roadmap targets on the control and elimination
of NTDs, however, lacking laboratory capacity is a critical
bottleneck preventing the international NTD community from
meeting targets. There needs to be enhanced laboratory ability
in areas with significant NTD prevalence to provide technical
and scientific support for the diagnosis, surveillance, monitoring
and evaluation of national NTD programmes’. The World
Health Organisation’s (WHO) Strategic and Technical Advisory
Group (STAG) for Neglected Tropical Diseases have therefore
prioritised strengthening the capacity of NTD laboratories
and establishing a formal NTD laboratory network which can
provide a quality assurance and referral function®.

Globally, few laboratories specialise in NTDs. Laboratory support
for NTD programmes is generally provided by parasitology
laboratories within national health care systems or research
institutions’. Most of these laboratories focus on malaria, and to
a lesser extent on soil transmitted helminths (STH), with very
little laboratory expertise in other NTDs'"". No central register
of specialist NTD laboratories exists. NTD laboratory expertise
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is fragmented and un-coordinated, with no formal referral
system or network to provide high level support from
internationally-accredited reference laboratories for quality
assurance of NTD testing. Consequentially, much laboratory data
available on NTDs, that has been used to make important strate-
gic decisions about programme implementation and transmis-
sion rates, may have been generated by laboratories working in
isolation that are not enrolled in any external quality assurance
scheme. The global laboratory infrastructure for NTD control
programmes lags behind many other global health programmes,
such as those for tuberculosis, malaria, poliomyelitis, measles and
hepatitis, which successfully established a globally connected
network of laboratories and systems for externally validating
disease-specific laboratory data as recommended by the World
Health Assembly ',

To identify and harness existing capacity and to improve
efficiency, laboratories that support national NTD programmes
need to be mapped and organised into a functional international
network. At the top tier, there should be internationally accredited
and interlinked national reference laboratories. Each of
which should head a pyramidal referral structure comprising
laboratories at, for example, provincial level who support more
peripheral district and primary care sites involved in front-line
diagnosis and surveillance. A requirement of NTD reference
laboratories is to maintain their own accreditation and service
quality, and to facilitate provision of quality services by lower
level laboratories through, for example, offering training on good
laboratory practice and quality management systems, external
quality assessment and referral testing, and monitoring perform-
ance standards through the organisation of regular proficiency
testing'.

Information about the location and expertise of laboratories
with specialist NTD expertise across WHO regions is scarce and
difficult to access. It is not generally known whether these labo-
ratories meet international accreditation standards for their NTD
tests or have the capacity, expertise, and networks that would enable
them to operate as national or regional reference centres. Creating a
database of laboratories that includes a description of what
support they can provide for NTD programmes is an essential
first step in the process of establishing an international and
regional NTD laboratory network.

This study aimed to identify laboratories that provide NTD
services and could be regarded as national or regional reference
laboratories within WHO regions, and to document their
capacity to support NTD programmes. It covered five of WHO’s
six regions since the WHO Africa region office conducted its
own complementary study and the results could not be collated
due to differing study methods. Our study mapped the
geographical distribution and networks of these laboratories, and
collated information about the skills and services they provided
to support NTD programmes. Scoping the current situation
provides a platform on which to design strategies to build an
international network of accredited NTD reference laboratories.
Such a network is essential to overcome the laboratory bottle-
neck which is a key barrier in accelerating intervention scale-up
to meet 2020 NTD Roadmap goals’.
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Methods

There is no existing global register of specialist NTD labora-
tories. This scoping study developed an unbiased and compre-
hensive way of identifying potential NTD reference laboratories
in the five WHO regions — Americas, Eastern Mediterranean,
Europe, South-East Asia and Western Pacific. As there was no pre-
existing definition of an ‘NTD reference laboratory’, we extracted
information from published literature'*~"” about the laboratory
characteristics needed to fulfil diagnostic, research, supervision,
training, quality, and networking requirements of a national
or regional reference laboratory for NTDs, and verified them
with NTD control programme specialists. These characteristics
were:

e able to conduct verifiable quality diagnosis in one or
more NTDs

* able to support research into NTDs prevalent in their region

e able to train and mentor staff in national or tertiary level
laboratories within the region

* actively networked with other national and international NTD
laboratories and research institutions

¢ evidence of accreditation of NTD tests to international standards
(e.g., ISO 15189, Good Clinical Laboratory Practice (GCLP))

Detailed information from the literature about each of these
characteristics was used to design an electronic survey admin-
istered through Bristol On-line Survey (now Online surveys) to
laboratories in the five WHO regions with potential to be national
or regional NTD reference laboratories. Topics covered were:
location and geographical coverage, NTD tests available,
accreditation status, staffing, ability to provide training and
technical support, and any capacity gaps the laboratory perceived
they had in relation to NTDs.

To identify as many potential regional reference laboratories
to include in the survey, and to avoid bias, two wide-ranging
search strategies were used. Firstly, key informants were
identified from international NTD programmes and research
institutions and through WHO regional offices. These included
WHO officers in each of the five regions, representatives of
multi-lateral agencies supporting laboratory networks and centres,
and NTD funders and researchers. Snowballing was used to
identify further key informants.

Each key informant was asked to identify which laboratories
they were aware of that could be considered an NTD reference
laboratory based on our pre-defined list of characteristics.
Laboratories did not have to focus exclusively on NTDs, since
NTDs may be part of a larger portfolio of work but needed to
have a reputation as a referral laboratory (or laboratory unit)
for NTDs. 25 key informants provided contact details for 69
laboratories that they considered may be perceived as an NTD
reference laboratory.

Secondly, an internet search for potential NTD reference
laboratories was conducted. Countries affected by NTDs in each
of the five WHO regions were identified from information on
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NTD strategies and/or activities in documents on WHO regional
websites'**', from country-specific information in the WHO
NTD roadmap, and from individuals in the WHO Global
Working Group on Capacity Strengthening for national NTD
programmes. Overall 60 countries were identified as being
affected by and prioritising NTDs in the five WHO regions: The
Americas 17 countries, South-East Asia 11 countries, Europe
8 countries, Eastern Mediterranean 14 countries, and Western
Pacific 10 countries. Potential NTD reference laboratories were
identified by searching websites of national NTD programmes
in NTD-affected countries, and the websites of the WHO
regional offices, and by following additional links and references
provided on these websites. The internet search strategy iden-
tified 98 laboratories that may potentially be NTD reference
laboratories.

For each identified laboratory, contact details of laboratory heads
were obtained from the websites or through key informants.
Overall the combined searches yielded 167 contacts in potential
reference laboratories. Each contact person was provided with
information about the purpose and content of the survey by
e-mail and asked to complete the survey. In order to increase
response rates, the Modified Dillman approach* was used which
involved fortnightly reminders about the survey for a period of
five weeks between October 2013-January 2014 until the survey
closed. The survey was also offered in Spanish as appropriate.
Following closure of the surveys, 35 telephone calls were made
to collect information from non-respondents. These focussed
particularly on the European and Americas regions due to low
response rates and generated one additional completed survey.

Data from the survey was entered into an excel spreadsheet
and anonymised. Data was analysed to provide quantitative,
descriptive information, and content analysis was conducted to
identify NTD laboratories that met or were close to meeting the
characteristics of a reference laboratory.

Results

Response rates and geographical coverage

Nineteen percent (n=32) of the 167 of the laboratory heads
contacted responded to the survey. The majority of respond-
ents were from the Eastern Mediterranean region (34%, n=11)
(Table 1). No responses were received from the European region.
The majority of laboratories (53%, n=17) provided a national
level service and 25% (n=8) operated at the international level,
predominantly within their own WHO region. The main regional
role of surveyed laboratories was the provision of technical
support (22%, n=7) and training (22%, n=7) to other laboratories
though some were also involved in research, test validation and
standard setting (Table 1).

Resources and capacities

Laboratories tended to be small with almost half (47 %, n=15)
employing 1-10 staff and three-quarters (76%) employing 30
or less. The South-East Asia region had the highest number
of staff per laboratory. The Eastern Mediterranean region had
the least staff and commonly lacked quality officers, manage-
ment and administrative staff. Ninety one percent (n=29) of
laboratories indicated that their staff had the necessary technical
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Table 1. Characteristics and distribution of potential
neglected tropical disease (NTD) reference

laboratories.
Main characteristics

Laboratory location (by WHO region)
Eastern Mediterranean

South-East Asia

Western Pacific

The Americas

Europe

Geographical coverage

National

International

Sub-national

Regional Role

Technical support to other laboratories
Providing training for other laboratories

Developing, validating and testing NTD
methods and protocols

Advising on, and meeting, NTD research
needs

Taking part in standardization on
accreditation and certification

Other

Total number of staff in the laboratory*
1-10

11-30

31-50

More than 50

Self-identified capacity gaps

Lack of external Quality Assurance

Insufficient capacity to provide technical
support

Insufficient expertise to conduct quality
control of laboratory activities linked to
NTDs

Insufficient capacity to conduct NTD
diagnostics

Insufficient capacity to conduct NTD
research

Insufficient capacity to support staff
training

Inability to promote strategic plan
Insufficient funds
Insufficient human resource

None

Laboratories
n=32 (%)

17 (53)
8 (25)
7(22)

7(22)
7 (22)
5 (16)

1(3
1(3
1(3

)
)
)
5 (16)

“staff were not necessarily working full-time on NTD tests
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skills to function as an NTD reference laboratory and only one
laboratory strongly believed it lacked this technical capacity.
Two thirds (69%, n=22) of the laboratories were based in
academic institutions and felt they were strong in supporting NTD
research. The majority of laboratories (78 %, n=25) identified at
least one gap in their capacity, most commonly external quality
assurance, which was reported as lacking by 9 (28%) laboratories.
The type of capacity gaps was similar across all five regions.

NTD specialisation

The 32 laboratories covered 17 different NTDs across five
WHO regions with 23 laboratories (72%) covering two or more
NTDs. Most laboratories within the Eastern Mediterranean
region (73%, n=8) specialised in leishmaniasis. Within the
Western Pacific region, laboratories tended to focus on STH (50%,
n=4) and schistosomiasis (50%, n=4). Laboratories in South-
East Asia focused on STH (60%, n=6) and lymphatic filariasis
(60%, n=6). Chagas disease, taeniasis, cysticercosis, echinococ-
cosis, onchocerciasis and dengue were the only NTDs covered
in the Americas region.

International standards, quality assurance for NTD testing
and networks

There was variation in adherence to laboratory quality standards.
Only four (13%) stated adherence to international standards
such as Good Laboratory Practice, ISO 15189 and ISO 9000.
47 percent (15) of laboratories adhered to national quality
standards and 40% (13) did not adhere to any. Although 47%
(19) of laboratories reported a quality officer, only five (16%)
participated in an external quality assurance (EQA) programme
for NTD tests. Four of these were in the Eastern Mediterranean
region. All five stated that less than 5% of their results within the
last 3 years had been unsatisfactory. In the Western Pacific,
South-East Asia and Americas regions, at least 90% (12) of
laboratories did not participate in an external quality assurance
scheme. Fourteen (44%) laboratories had regular interactions
with international NTD networks including Drugs for Neglected
Diseases Initiative, Tropical Disease Research and regional
NTD elimination programmes. International conferences, regional
meetings, and NTD workshops, were the predominant modes
of networking reported. Despite the majority (91%) of labora-
tories believing they have the capacity to carry out the role of a
reference laboratory, only 14% (n=3) met all the pre-determined
characteristics.

Dataset 1. De-identified survey data

http://dx.doi.org/10.5256/f1000research.16196.d217501

Conclusions

This study marks an important step in a process towards
creating the need and awareness for an international network
of NTD expert laboratories. We used a systematic and wide-
ranging approach to identify 32 laboratories distributed across
four of five WHO regions which have potential to be regional
or national reference laboratories for NTDs. Between them,
these laboratories reported that they have the technical skills to
provide expertise in 17 different NTDs with each laboratory
focussing on NTDs that are prevalent in their region. These
laboratories could form the top tier of an interlinked network of
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laboratories capable of providing quality information for NTD
programmes and able to act as NTD research and training
centres. Half the laboratories operated at national level and a
quarter at regional level and this two-level geographical focus
forms a sound basis for creating national and international NTD
laboratory networks.

Although over 90% of the laboratories surveyed in this study
believed they could act as a reference laboratory, only 3 had all
the characteristics required to fulfil this role. Almost all labora-
tories fell short in the area of standards and quality assurance of
laboratory processes. A consistent finding was that 87% of
laboratories did not adhere to international quality standards and
40% did not adhere to national quality standards. Further evidence
of the paucity of quality systems is that only five of the 32 labo-
ratories participated in an EQA programme for NTD tests; four
of these were in the Eastern Mediterranean region. This means
there is no independent verification that laboratory results meet
international standards. Such verification is imperative in order
to generate reliable results and lack of verification undermines
confidence in data concerning NTD prevalence, trends and
reduced drug efficacy”. Unless NTD data originates from quality
assured, accredited laboratories, reports about progress towards
global NTD targets will lack credibility.

It is not clear why laboratories felt that they were able to act
as reference laboratories even though many did not adhere to
national or international quality standards and most were not
enrolled in external quality schemes. This finding suggests that
the importance of being able to demonstrate that test results are
reliable may be under-recognised even among laboratory
professionals and that this validation is not demanded by NTD
programme managers and other decision makers.

Limitations

Overall, we contacted 167 laboratories and received infor-
mation from 32, a third of which were located within the
Eastern Mediterranean region; none were in the European region.
We used a broad search strategy, so a high response rate was not
anticipated since it was likely that many laboratories contacted
were not involved in reference-level NTD work. However, it is
possible that our search missed some relevant laboratories or that
we did not identify some laboratories because contact details
were incorrect, or language barriers prevented some managers
from responding. The methods used to identify laboratories
may have biased the results towards those that are well-known
or well-publicised and self-reporting could have led to over-
estimation of the capacity of laboratories. The willingness of
these laboratories to act as regional reference laboratories was
not assessed as part of this study.

Recommendations

The majority of laboratories covered at least two different
NTDs. This diversity raises an important question about whether
each laboratory should focus on one NTD or several. This
will in part be dictated by existing expertise and by the bur-
den of different NTDs in the vicinity. The most efficient use
of resources may be to centralise expertise for several NTDs
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within one laboratory. This would facilitate throughput of large
numbers of samples and centralise the expensive, state-of-the-
art diagnostic tools needed to provide high levels of diagnostic
specificity and sensitivity’*?.  Amalgamation of laboratory
services for several NTDs is complex and would need to be
carefully managed to maintain rigorous systems and quality
standards across a large range of services and to get buy-in from
national programme managers and other laboratories™.

Most of the laboratories specialising in NTDs are based in
research institutions. This is an important factor to consider when
planning an international NTD laboratory network since the
primary goal of these laboratories is to generate research. This
goal may not always be aligned with the priorities of national
NTD programmes to provide routine service delivery and training.
Research laboratories are characterised by short-term projects
with high staff turnover and are strongly influenced by the topical
interests of donors. The difference in priorities faced by research
laboratories and NTD programmes means that potential ten-
sions need to be anticipated and managed if a research laboratory
is the primary provider of national or regional NTD laboratory
expertise.

Although only three of the identified laboratories had all the
characteristics of a reference laboratory, within each of the four
WHO regions surveyed there are at least two laboratories that
could be strengthened to reach international accreditation status
for NTD tests and fulfil a role as a regional reference centre for
NTDs. Responses from these laboratories indicated they have
some experience in implementing international laboratory
standards, in using advanced diagnostic tools and in providing
technical support and training to other laboratories. At least
some of the surveyed laboratories have the potential to be in the
top global tier as regional reference laboratories once they are
able to adhere to international quality standards. If they are inte-
grated into a formal laboratory network, they will be able to,
for example, share equipment, develop standardised indicators
and regular monitoring protocols for laboratory performance
and staff competence”, and provide training, supervision and
mentoring for lower tier laboratories.

This study provides preliminary information about the location
and expertise of high-level laboratories specialising in NTDs.
The data we collected was self-reported by laboratory personnel,
so an important next step will be for additional information from
European and African NTD laboratories to be incorporated, and
for selected laboratories to undergo a more in-depth and independ-
ent assessment of their capacity. Criteria then need to be agreed
and used to strategically select a small number of laboratories
in each region which will be supported technically and finan-
cially to achieve international accreditation for NTD tests and
formal recognition as regional NTD reference laboratories. These
laboratories can then form foci around which to construct a
global network of NTD laboratories with the longer term aim
of encompassing national and sub-national laboratories within
the network. A wide-ranging stakeholder consultation process,
likely conducted under the stewardship of the NTD STAG which
reports directly to the Director General of WHO, will be needed
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to define the criteria for selecting laboratories and to define the
goal and operation of the NTD laboratory network™’. This should
be supplemented by in-depth studies including interviews with
laboratory staff and users, and decision-makers, to understand
the requirements and context in which such laboratories need to
operate. Only when this laboratory network is operational will it
be possible to have effective and rapid regional and global
referral and quality assurance systems and to have confidence in
the NTD test results that are essential to support NTD programme
operations and research needs'*”’.

Data availability

Dataset 1: De-identified survey data 10.5256/f1000research.16196.
d217501°

Supplementary material
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Consent
Potential participants were informed about the purpose and
content of the survey and could choose whether or not to complete
the survey.

Grant information

The study was commissioned by the World Health Organiza-
tion WHO Global Working Group on Capacity Strengthening
for National Neglected Tropical Diseases (NTD) Programmes
[APW200811893] which reports to the NTD Strategic Technical
Advisory Group.

Supplementary File 1: World Health Organization (WHO) regions survey. Includes questions and possible responses

Click here to access the data.
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This is a sound and useful contribution to the identified problem of improving laboratory capacity as a key
dimension of meeting global NTD control targets. The structure, methods, findings, conclusions and
recommendations are clear. The responses to previous reviewers' comments are adequate, both in the
text and especially in the exchanges/comments directly. The content of the manuscript stands on its own
as a useful though limited contribution. However, | found the gaps and limitations at least as intriguing and
important and would encourage the authors to comment a bit further on these (as in the exchanges with
other reviewers), notably regarding the Africa region, the zero response from the European region, and
what the implications might be of basing policy and funding decisions on the basis of evidence from this
smallish sample (though on the pragmatic side, if the objective is to engage with laboratories and build a
network, then there is a clear logic to engaging with the ones who responded to the survey).

| wonder also if the authors might consider adjusting the title of the manuscript. The manuscript addresses
some important dimensions of understanding existing capacity, though more in the form of documenting
than analysing or understanding it. But the manuscript does not really address the main title, "Establishing
an international laboratory network for neglected tropical diseases". The manuscript does not
convincingly show that a NETWORK is the best or an appropriate response to the current situation (as
opposed to strengthening the important gaps identified by the studies within countries or institutions, for
example), nor does it engage at all with the dynamics, opportunities and challenges of creating and
sustaining and mobilizing networks. | do not think that the study design and content lend themselves
easily to this dimension, so | would suggest that the authors clarify somewhere up front or towards the end
that the findings reported here may contribute to the eventual establishment of a network, and to outline
up front at least briefly how they understand networks and why (a) network may be appropriate. If they
prefer to refer readers to the NTD STAG recommendations, that is fine, but the paper on its own does not
make a case for or directly contribute to the process of establishing a network.

The other question that came to mind as | read the paper was how NTD reference (and other) laboratories
are situated in the broader ecosystem of laboratories with disease control or public health functions in
general. Another reviewer also commented on this parenthetically, but | would be interested in knowing a
bit more. Is it the authors' and others' view that separate laboratories are needed (a vertical approach), or
that NTDs should be integrated into other health system laboratory services (a fully integrated approach),
or something in between (a diagonal approach)? Coming from the public health side of HIV, MNCH and
NCD control, I am less than thrilled to envisage a parallel proliferation of separate, vertical structures on
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the laboratory side to what we see on the health system side. | would appreciate seeing a bit more on this,
as | am a novice to the NTD laboratory world as an important domain in its own right.

There are a few typo/grammatical awkwardnesses - paragraph 2, "lacking laboratory capacity" feels a bit
awkward; paragraph 4, incomplete sentence ("each of which should head a pyramidal..."), under
methods | would not usually say that a study can "avoid bias" but rather "decrease, limit, etc".
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My remarks are in italics. A major shortcoming at the moment is that it was impossible for me to track if
and where changes have been made and | have very limited time to review as | am on the verge of
traveling.

If there is no clear indication in the authors' response that something has been changed | had to assume
that no changes were made. If changes were made after all, please indicate where and how text was
changed as is common practice for revised articles.

Points that were not statisfactory addressed after this round of changes are: 1,3,4,5,8,10,11 and 12

1. The fact that data from the European and African regions are lacking is a major weakness of the article.
| would suggest that the authors try to include at least the relevant laboratories from the African region.
This work was undertaken by a separate group in the WHO AFRO region who have not agreed to
share the results with us. We hope these results will be published by them.

Please indicate this more clearly in the text and also flag it as a weakness. In the article you state that it is
due to a difference in methodology. If that is not the case, please indicate so.

2. The authors use a list of 25 NTDs. Which NTDs these are is unclear. WHO uses a list of 20 NTDs (
https://www.who.int/neglected _diseases/diseases/en/). It would be good to indicate which list of NTDs
the authors use.

We have changed the number in the article to 20 as per WHO list.

OK

3. Also: NTDs are a heterogeneous lot: parasites, viruses, bacteria, fungi. How realistic is it to assume
that dedicated NTD laboratories exist? In most cases it will be one or more departments or groups within
bigger laboratories.

The intention was to included laboratories that dealt with one or some of the NTDs listed rather
than all. The information gathered from this exercise was to be used to form a network of these
heterogeneous labs.

And what is the advantage of that? Unclear to me.

4. With regard to accreditation: the laboratories that indicate that they have international accreditation: is
the NTD testing portfolio included in their scope of accreditation? Otherwise it does not count as
accredited lab.

The NTD portfolio is included in their scope of accreditation.

Please indicate this in the text.

5. With regard to human resources: are the numbers in the table the total number of staff in the whole lab
or the number of staff actually working on NTDs? The latter is the relevant number.

This data was not recorded.

Please indicate in the text as it is a limitation

6. Do the authors think that by identifying NTD labs through published literature they may have created a

bias towards research-oriented laboratories? Many routine laboratory hardly publish their work (if at all).
We did not only use published literature to identify laboratories but also used individuals from
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the WHO working group on Capacity Strengthening for NTD programmes who have a good
knowledge of laboratories working on NTDs. We also used grey literature from targeted internet
searches, for example searching websites of national NTD programmes. We also identified and
interviewed key informants from international NTD programmes and WHO regional offices.

OK

7. Introduction, paragraph 4: “The role of the NTD reference laboratories is to maintain their own
accreditation...” That is not a role, but a requirement to fully function as a reference laboratory. Supporting
others to implement a QMS is a role.

We have changed the wording in the article to make this clearer (i.e. from role to function).

OK

8. Methodology paragraph 5: “Overall 60 countries were identified as being affected by and prioritizing
NTDs...” The WHO website (see reference under point 2) puts this number at 149. Please explain the
discrepancy.

This is due to not including WHO AFRO region.

149-60 = 89 and the African Region has only 55 countries according to the African Union. Please explain
the difference

9. EQA programmes: | am not surprised that not many labs participate in EQA programs as | know from
experience that these are often unavailable outside the big diseases. The ISO standard provides a
loophole for this in the form of interlaboratory comparisons. Did the authors identify how many labs work
with interlaboratory comparisons for their NTD testing?

We did not collect this information.

OK

10. How many of the labs have direct reporting for NTDs to the national disease control programs at MoH
level?
We did not collect this information.

Please indicate this somewhere in the text

11. 1 am afraid that a network of NTD laboratories is necessary, but will be very difficult to attain: most
LMIC have a severe lack of lab staff and a severe lack of funding for their health system in general. NTDs
will not be among their first 100 priorities. In many cases NTD testing will have to piggyback on other
testing and make use of the leftover resources of the “big” diseases.

Also, funding for NTD research is limited and haphazard. | think building a sustainable network will be an
enormous challenge.

We agree that the challenges to forming laboratory networks are large and hope this article will
add to the debate.

Where is this indicated in the text?

12. | think that ultimately more qualitative research with multiple stakeholders (semi-structured interviews,
focus group discussions) are needed to really understand how to best design and implement a
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sustainable laboratory network for NTDs.

We agree that more work is required to better understand how laboratories might overcome the
challenges facing them in building networks. The work presented here is a scoping study to help
inform discussions about forming a network of NTD laboratories.

Where is this indicated in the text?

Competing Interests: No competing interests were disclosed.

I have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard, however | have significant reservations, as outlined
above.

Referee Report 01 November 2018

https://doi.org/10.5256/f1000research.18267.r39763

?  Linda Oskam
DATOS B.V., Hoofddorp, The Netherlands

The manuscript makes a first inventory of potential NTD reference laboratories.
As indicated by the first referee, it highlights the lack of NTD networking capacity. This is not unexpected
in the view of this being NEGLECTED tropical disease.

A number of immediate questions that the authors in my opinion need to address are:

1. The fact that data from the European and African regions are lacking is a major weakness of the
article. | would suggest that the authors try to include at least the relevant laboratories from the
African region.

2. The authors use a list of 25 NTDs. Which NTDs these are is unclear. WHO uses a list of 20 NTDs (
https://www.who.int/neglected_diseases/diseases/en/). It would be good to indicate which list of
NTDs the authors use.

3. Also: NTDs are a heterogeneous lot: parasites, viruses, bacteria, fungi. How realistic is it to
assume that dedicated NTD laboratories exist? In most cases it will be one or more departments or
groups within bigger laboratories.

4. With regard to accreditation: the laboratories that indicate that they have international
accreditation: is the NTD testing portfolio included in their scope of accreditation? Otherwise it
does not count as accredited lab.

5. With regard to human resources: are the numbers in the table the total number of staff in the whole
lab or the number of staff actually working on NTDs? The latter is the relevant number.

6. Do the authors think that by identifying NTD labs through published literature they may have
created a bias towards research-oriented laboratories? Many routine laboratory hardly publish their
work (if at all).

7. Introduction, paragraph 4: “The role of the NTD reference laboratories is to maintain their own
accreditation...” That is not a role, but a requirement to fully function as a reference laboratory.
Supporting others to implement a QMS is a role.
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8.

10.

11.

12.

Methodology paragraph 5: “Overall 60 countries were identified as being affected by and
prioritizing NTDs...” The WHO website (see reference under point 2) puts this number at 149.
Please explain the discrepancy.

EQA programmes: | am not surprised that not many labs participate in EQA programs as | know
from experience that these are often unavailable outside the big diseases. The ISO standard
provides a loophole for this in the form of interlaboratory comparisons. Did the authors identify how
many labs work with interlaboratory comparisons for their NTD testing?

How many of the labs have direct reporting for NTDs to the national disease control programs at
MoH level?

| am afraid that a network of NTD laboratories is necessary, but will be very difficult to attain: most
LMIC have a severe lack of lab staff and a severe lack of funding for their health system in general.
NTDs will not be among their first 100 priorities. In many cases NTD testing will have to piggyback
on other testing and make use of the leftover resources of the “big” diseases.

Also, funding for NTD research is limited and haphazard. | think building a sustainable network will
be an enormous challenge.

| think that ultimately more qualitative research with multiple stakeholders (semi-structured
interviews, focus group discussions) are needed to really understand how to best design and
implement a sustainable laboratory network for NTDs.
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| have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard, however | have significant reservations, as outlined
above.
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4

Charles S. Mgone
Hubert Kairuki Memorial University, Dar es Salaam, Tanzania

The manuscript highlights the lack of international, regional and national capacity for reference
laboratories and networks for neglected tropical disease diagnosis, research and training. This includes
lack of hierarchical referral system that allows escalation of problem solving based on the nature of

their complexity and offers supervision and quality assurance along the chain. The paper highlights these
problems very well. The data collection was based on laboratory personnel self-reporting after the
laboratories were identified by informants and web searching; both inherent with bias. The identification
methods used are likely to select well known or well advertised centres while self-reporting is likely to be
associated with higher claims of excellence that is real. The lack of information from African and European
regions is very glaring and needs to be rectified. Informed willingness of these centres to work as regional
reference laboratories needs to be assed, especially after the centres having been made aware of the
terms of reference.
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