TAS
RESPONDING TO FAILED TRANSMISSION
ASSESSMENT SURVEYS
REPORT OF AN AD HOC MEETING
STRATEGIC AND TECHNICAL ADVISORY GROUP FOR NEGLECTED TROPICAL DISEASES
SUBGROUP ON DISEASE-SPECIFIC INDICATORS

4 DECEMBER 2015
WASHINGTON (DC), USA

Responding to failed transmission assessment surveys.indd 1

02/09/2016 16:07:02

Responding to failed transmission
assessment surveys.
Report of an ad hoc meeting
Meeting of the Neglected Tropical Diseases Strategic and Technical Advisory
Group’s Monitoring and Evaluation Subgroup on Disease-specific Indicators

4 December 2015
Washington (DC), USA

WHO Library Cataloguing-in-Publication Data
Strategic and technical advisory group for neglected tropical diseases subgroup on disease-specific indicators. Responding to
failed transmission assessment surveys. Report of an ad-hoc meeting, Washington, DC, 4 December 2015.
I.World Health Organization.
ISBN 978 92 4 151129 2
Subject headings are available from WHO institutional repository

© World Health Organization 2016
All rights reserved. Publications of the World Health Organization are available on the WHO website (http://www.who.int) or can
be purchased from WHO Press, World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (tel.: +41 22 791
3264; fax: +41 22 791 4857; email: bookorders@who.int).
Requests for permission to reproduce or translate WHO publications –whether for sale or for non-commercial distribution–
should be addressed to WHO Press through the WHO website (http://www.who.int/about/licensing/copyright_form/index.html).
The designations employed and the presentation of the material in this publication do not imply the expression of any opinion
whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of
its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent
approximate border lines for which there may not yet be full agreement.
The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or
recommended by the World Health Organization in preference to others of a similar nature that are not mentioned. Errors and
omissions excepted, the names of proprietary products are distinguished by initial capital letters.
All reasonable precautions have been taken by the World Health Organization to verify the information contained in this
publication. However, the published material is being distributed without warranty of any kind, either expressed or implied. The
responsibility for the interpretation and use of the material lies with the reader. In no event shall the World Health Organization
be liable for damages arising from its use.
WHO/HTM/NTD/PCT/2016.10

Contents
1.

Opening session _________________________________________________________________1

2.

Purpose and objectives ____________________________________________________________1

3.

TAS issues arising from regional programme review groups _______________________________1

4.

WHO global TAS results and guidance for response _____________________________________1
4.1
Discussion _______________________________________________________________3

5.

Potential responses to TAS failure ___________________________________________________3
5.1
Discussion _______________________________________________________________3

6.

Example situations and planned response _____________________________________________4
6.1
Nepal _________________________________________________________________4
6.2
Haiti
_________________________________________________________________4
6.3
Burkina Faso _____________________________________________________________4
6.4
Niger _________________________________________________________________5
6.5
Indonesia ________________________________________________________________5
6.6
Discussion _______________________________________________________________5

7.

Programmatic failure algorithm _____________________________________________________6
7.1
Discussion _______________________________________________________________7

8.

TAS conceptual framework and potential factors for failure _______________________________7
8.1
Discussion _______________________________________________________________8

9.

Standard operating procedures for preventing and responding to failed TAS _________________8
9.1
Conclusions ______________________________________________________________9
9.1.1
Diagnostic test results_______________________________________________9
9.1.2
MDA following failed TAS1 ___________________________________________9
9.1.3
Vector control ____________________________________________________10
9.1.4
Monitoring and evaluation following failed TAS1 ________________________10
9.1.5
MDA and monitoring and evaluation following failed TAS2 or TAS3 _________10

10.

Further research needed __________________________________________________________10

11.
Next steps: developing standard operating procedures under the existing monitoring and
evaluation framework__________________________________________________________________10
Annex 1. Agenda _____________________________________________________________________12
Annex 2. List of participants _____________________________________________________________13
Annex 3. TAS checklists for programme managers ___________________________________________15
Annex 4. Feedback forms on diagnostic test quality __________________________________________27

iii

1. Opening session
Dr Luis Castellanos welcomed participants and stated that the Pan American Health Organization considers elimination of
neglected infectious diseases as a step towards permanent sustainable development in the Region of the Americas. “Every
single person counts”, particularly in working towards equity, and the Organization focuses not just on diseases that affect
high numbers of people.

2. Purpose and objectives
Dr Jonathan King explained the purpose of the meeting, which was to respond to requests by national lymphatic filariasis
elimination programmes for the best available guidance on: (i) investigating failures of transmission assessment surveys
(TAS); and (ii) identifying corrective actions to both prevent and respond to failures. The meeting aimed to agree a
framework of standard operating procedures for national programmes to follow including:

▬
▬
▬

activities to be implemented to prevent TAS failure;
investigations to be completed to determine reasons for TAS failure;
actions to be taken in response to TAS failure based on the reasons identified during investigations,
including enhanced mass drug administration (MDA) and vector control.

The group will submit draft procedures to the Working Group on Monitoring and Evaluation for discussion and broader
input before presentation to the Strategic and Technical Advisory Group for Neglected Tropical Diseases (STAG-NTD) for
endorsement.
Dr Pat Lammie, the Chair of the STAG-NTD Subgroup on Disease Specific Indicators of the Working Group on Monitoring
and Evaluation, led the meeting. Declaration of Interests forms were submitted by participants before the meeting and
reviewed by the WHO Secretariat. None of the experts declared interests that would prevent their participation in this
meeting.
The agenda is included in Annex 1 and the list of participants in Annex 2.

3. TAS issues arising from regional programme review groups during 2015
Regional programme review groups have raised four main issues about TAS:
1. What confirmatory tests should be done in areas where lymphatic filariasis is transmitted by Wuchereria
bancrofti and Brugia spp.?
2. Should diagnostic tests be used consistently during pre-TAS, TAS1, TAS2 and TAS3?
3. Why are areas of Brugia spp. failing TAS?
4. How should national programmes respond to failed TAS during post-MDA surveillance?

4. WHO global TAS results and current guidance for responding to TAS results
The World Health Organization (WHO) recommends the TAS to determine whether levels of filarial infection have been
reduced below a target threshold at which continuing transmission cannot be sustained. TAS is a decision-making,
standardized survey that employs a robust statistical, yet practical sampling design. Evaluation units (EUs) “pass” TAS
when the prevalence of infection among heavily exposed children (positive cases) is less than or equal to the critical cut-off
value. Surveyed EUs “fail” TAS when the prevalence of infection among positive cases exceeds the critical cut-off value.
WHO further recommends implementing TAS to decide when to stop MDA and also to determine whether levels of
infection have been sustained below target thresholds during post-MDA surveillance. During post-MDA surveillance, TAS
should be conducted at 2–3 years and again 4–6 years after stopping MDA.
Table 1 summarizes the percentage of EUs that pass TAS by species of causative filarial parasite. In areas where W.
bancrofti causes lymphatic filariasis, TAS failure is rare. However, in areas where Brugia spp. causes lymphatic filariasis
more failures occur and the percentage of EUs passing subsequent post-MDA surveillance surveys decreases. In four of five
WHO regions at least one country has failed TAS, including Bangladesh, Burkina Faso, Comoros, Haiti, Indonesia, Nepal,
Niger and Samoa. At least one TAS failure has been reported in settings for each complex of vector species (Aedes,
Anopheles, Culex, Mansonia).
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Table 1. Transmission assessment survey (TAS) “pass” rate: percentage of evaluation units (EUs) passing TAS out of
those implemented, by parasite species

TAS1

TAS2

TAS3

(EUs pass/EUs surveyed)

(EUs pass/EUs surveyed)

(EUs pass / EUs surveyed)

97%

100%

100%

(7/278)

(20/20)

(3/3)

72%

57%

0%

(31/43)

(12/21)

(0/1)

Etiological species

Wuchereria bancrofti

Brugia spp.

1,2

WHO guidance on TAS includes the following key points :
-

-

-

-

-

The BinaxNow filariasis immunochromatographic test (ICT) and the Filariasis Test Strip (FTS) are the diagnostic
3
tests recommended for use during TAS in areas where W. bancrofti is endemic to detect circulating filarial
antigen of adult worms in human blood. A positive ICT or FTS indicates infection.
The Brugia Rapid point-of-care cassette test (BRT) is the diagnostic test recommended for use during TAS in areas
endemic for Brugia spp. to detect the presence of BmR1 antibody in human blood. A positive BRT indicates
heavy exposure or infection.
Identification of microfilaraemia in thick blood films is recommended for mapping and for sentinel and spotcheck site surveys only.
All persons who test positive during TAS should be treated. Microfilaraemia can be collected from positive cases
at night, or at a time appropriate to the periodicity of the species. The residency status of positive cases (that is,
cases having lived in an area for at least one year) should be assessed as an indicator of whether infection has
resulted from local transmission and if any significant migration has affected the impact of MDA.
The detailed protocol proposed during TAS includes an algorithm to follow up positive cases in children, including
an investigation of the history of exposure to, and an assessment of the focus of, infection by testing family and
neighbours. The protocol is suggested irrespective of whether the EU passes or fails TAS. If additional positive
cases are found, the algorithm suggests expansion to community surveys.
If TAS1 fails, two more rounds of MDA are recommended in all areas of the EU that failed, with reassessment of
eligibility for TAS in sentinel and spot-check sites.
If TAS2 or TAS3 fail, national programmes should consult experts as continuing transmission is indicated. Possible
responses to failure include conducting further investigations, implementing two or more rounds of MDA,
continuing surveillance activities, or implementing alternative strategies such as vector control or targeted MDA.

WHO acknowledges that national programmes have requested support to determine how to prevent TAS failure, how to
investigate TAS failures and how to implement corrective actions in response.

1

Monitoring and epidemiological assessment of mass drug administration for eliminating lymphatic filariasis: a manual for national
elimination programmes. Geneva: World Health Organization; 2011 (also available at http://apps.who.int/iris/handle/10665/44580,
accessed June 2016).
2
Training in monitoring and epidemiological assessment of mass drug administration for eliminating lymphatic filariasis
(http://www.who.int/lymphatic_filariasis/resources/TAS_training_materials/en/, accessed June 2016).
3
Both tests are manufactured by Alere, Waltham (MA), USA.
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4.1 Discussion
The WHO guidance assumes that a TAS failure represents a programmatic failure. “False” failure resulting from issues with
diagnostic tests is not addressed. Because diagnostic tests for Brugia spp. and W. bancrofti have changed during the course
of the Global Programme to Eliminate Lymphatic Filariasis and performance has varied in some historical circumstances,
their quality and application should be reviewed.
Few countries are using the algorithm to follow up children who test positive to assess the potential for residual
transmission. No specific intervention response is recommended if additional positive cases are found. There is little
scientific evidence to suggest that such a follow-up strategy can detect further transmission or lead to effective decisions.
The guidance also does not address whether the TAS critical cut-off thresholds should be adjusted in areas of Brugia spp. to
account for the ability of antibody to detect exposure to and not necessarily infection. Given the limited evidence,
however, this issue cannot be addressed until the results of adequate operational research are available to prove a need to
change thresholds. Furthermore, any change of decision thresholds for diagnostic indicators would need to be considered
by the WHO Guideline Review Committee. The results from surveys to date indicate that the thresholds may be sufficient
and that the responses of BRT to antibody may represent a useful indicator to determine transmission. Areas that pass TAS
using BRT and later fail TAS during surveillance with BRT would indicate increased exposure to infection and perhaps
continuing transmission.
It was agreed that additional clarification and detailed protocols are needed to investigate and respond to TAS failures.

5. Potential responses to TAS failure
Dr Kapa Ramaiah proposed enhanced strategies for intervention and surveillance in responses to a “true” TAS1 failure.
An enhanced intervention strategy to ensure elimination of infection that includes:
higher implementation standards of the currently recommended two rounds of MDA, including: target coverage
of more than 80% of the total population; strict adherence to directly observed treatment; triple drug therapy if
4
possible (that is, using a combination dose of ivermectin, diethylcarbamazine and albendazole ); and treatment
of household and household contacts of those children found positive during failed TAS; and
vector control (recommended but not mandatory) in areas of Culex and Mansonia transmission but where
difficulties due to safety concerns, complex logistics, financial constraints and environmental impacts may arise.
An enhanced surveillance strategy to ensure identification of hotspots that includes:
“enhanced TAS” after two rounds of enhanced MDA in which the original (failed) EU is divided into five or six subEUs containing no more than 200 000 population each and where preferably the population to be sampled is
changed from children aged 6–7 years to adults;
a mini-TAS of each sub-EU sampling a range of 400–600 individuals resulting in a total sample size for the original
failed EU in the range of 2000–3600;
continued sampling of children aged 6–7 years but changing either from antigen testing to antibody testing or
adding xenomonitoring to antigen testing; and
TAS2 and TAS3 using the same method and maintaining the division of EU to sub-EUs.
The advantage of the enhanced TAS that Dr Ramaiah proposed is in obtaining infection prevalence for each sub-EU, leading
to targeted interventions in smaller areas that fail, rather than an EU of up to 2 million population.

5.1 Discussion
The group agreed that an enhanced MDA strategy using directly observed treatment (DOT) should be emphasized. DOT is
5
already encouraged in WHO guidelines on LF MDA but is not always feasible given the selected distribution methods and
the available population at the time of distribution. A DOT strategy might incur greater costs than is the practice in many
programmatic settings. The difficulty of achieving 80% coverage of the total population as a result of MDA fatigue is also a
concern.
4

Thomsen EK, Sanuku N, Baea M, Satofan S, Maki E, Lombore B et al. Efficacy, safety and pharmacokinetics of coadministered
diethylcarbamazine, albendazole and ivermectin for treatment of Bancroftian filariasis. Clin Infect Dis. 2016; 62(3):334–41
(http://cid.publicaciones.saludcastillayleon.es/content/early/2015/11/05/cid.civ882.full,
accessed June 2016).
5
Preparing and implementing a national plan to eliminate lymphatic filariasis (in countries where onchocerciasis is co-endemic). Geneva:
World Health Organization; 2000 (http://apps.who.int/iris/bitstream/10665/66899/1/WHO_CDS_CPE_CEE_2000.16.pdf, accessed June
2016).
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Assuming that areas with high baseline prevalence of microfilaraemia or ICT are more likely to fail TAS or have hot-spots in
certain areas, the group proposed that enhanced TAS strategies be recommended in such areas of high endemicity.
However, the group agreed that requiring enhanced TAS of all implementation units with high baseline prevalence (for
example, where the prevalence of microfilaraemia is greater than 10%) could be cost prohibitive (on the basis that cost
drivers are the number of clusters or schools visited and personnel time). However, in less frequent circumstances, such as
only in areas that failed TAS, using a smaller sub-EU might further refine where interventions are still needed to interrupt
transmission.
There is still no consensus on sampling of adults during TAS. While adults are more likely to be infected than children, there
is difficulty in determining whether antigen positivity in adults represents incident infection. Infected children are incident
infections representing sustained transmission.
The group agreed that Dr Ramaiah’s proposed enhanced TAS could be tested using operational research. Operational
research studies are being implemented to assess additional indicators during TAS, such as antibody in children, infection
in adults and vectors. Xenomonitoring (that is, determining infection in mosquitoes) provides an additional data point to
6,7
indicate potential for continuing transmission. The onchocerciasis elimination programme uses entomological surveys to
8
determine when to stop MDA and for the verification of interruption of transmission. Additional, standardized survey
protocols are needed for all major vector species and thresholds.

6. Example situations and planned response
TAS failure situations and responses were presented on behalf of the national programmes in Nepal, Haiti, Niger, Burkina
Faso, and Indonesia.

6.1 Nepal
One district where baseline prevalence was high, MDA coverage was inconsistent and/or groups were non-compliant failed
TAS1. The programme responded by (i) implementing two rounds of MDA with enhanced planning, training, information,
education and communication (IEC) activities, and supervision; and (ii) distributing bednets by the National Malaria Control
Programme. The programme was re-assessing one sentinel site (one of the highly endemic areas at baseline) and two spotcheck sites where children tested ICT-positive (and where endemicity was expected to be high). In all three sites
prevalences exceeded the expected antigenaemia level of 2% (average: 13.5% using FTS). So the districts did not qualify for
repeat TAS1. On the basis of the findings, TAS1 was withheld; discussion is under way whether to continue MDA and
enhance vector control activities.

6.2 Haiti
In EUs that failed TAS, coverage was similar to those areas that passed, but the baseline prevalence was higher. The
programme plans to implement two more years of MDA, perhaps using triple drug therapy (ivermectin
plus diethylcarbamazine plus albendazole) as part of an operational research pilot. Continued collaboration is planned with
the malaria control programme to ensure that bednets are available in the area. A coverage survey will be conducted after
the first additional round of MDA has been implemented. Spot-check sites where positive cases were found during failed
TAS will be assessed before proceeding with re-TAS1. The programme found grade 1 and 2 students who were on average
much older than 6–7 years. While the outcome in the areas that failed TAS was not affected by this issue, it was noted as a
concern for future TAS.

6.3 Burkina Faso
One EU made up of five districts failed TAS. The positive results were clustered in a mostly rural district, while in the urban
districts there were no positive cases. The proportion of ICT-positive individuals tested in this district ranged from 28% to
6

Defining the roles of vector control and xenomonitoring in the Global Programme to Eliminate Lymphatic Filariasis. Report of the
informal consultation. WHO/HQ, Geneva, 29–31 January 2002. Geneva: World Health Organization; 2002
(http://www.who.int/lymphatic_filariasis/resources/who_cds_cpe_pvc_2002.3/en/; accessed June 2016).
7
Lymphatic filariasis: a handbook of practical entomology for national lymphatic filariasis elimination programmes. Geneva; 2013. Geneva:
World Health Organization; 2013 (http://www.who.int/lymphatic_filariasis/resources/9789241505642/en/; accessed June 2016).
8
Guidelines for stopping mass drug administration and verifying elimination of human onchocerciasis. Geneva: World Health Organization;
2016 (http://apps.who.int/iris/bitstream/10665/204180/1/9789241510011_eng.pdf?ua=1, accessed June 2016).
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60% at baseline, but the baseline prevalence of microfilaraemia was 3.8%. Surveys to assess MDA coverage found that 44–
69% of persons had ingested the medicines. The programme stopped MDA in the urban districts and continued for two
more rounds in the rural district. According to WHO guidelines on interpreting TAS, MDA should have been implemented in
all districts within the EU that failed.

6.4 Niger
Three EUs failed the TAS conducted in 2013–2014. The national programme postulates that failure resulted from (i)
inaccurate coverage reports from districts that masked problems with MDA implementation, including missing migrating
populations; (ii) inability to reach remote households; and (iii) inability to supervise MDA due to security concerns.
Although the ICTs had been tested with positive controls and stored correctly, high temperatures in Niger could have
affected their performance during the survey. The national programme responded by conducting independent monitoring
to enhance immediate supervision of MDA, but this proved expensive, and covering all areas proved difficult when
supervisors moved with their vehicles. The programme had intended to implement MDA twice yearly in these failed EUs to
ensure that all eligible population groups were present for at least one MDA, but no resources were available.

6.5 Indonesia
Several EUs have failed TAS1 and TAS2; only one EU failed TAS3. All except one of the EUs that failed TAS were from
districts where B. malayi is transmitted and where BRT was used. Of the EUs where B. malayi causes lymphatic filariasis,
35% (22/63) undergoing TAS have failed versus 5% (1/20) of EUs where W. bancrofti is the causative parasite. The reasons
for failure are hypothesized as: (i) the potential for false results arising from poor-quality diagnostic tests (BR) or poor use
of tests; (ii) zoophilic forms of B. malayi infecting cats or monkeys in Sumatra and Kalimantan contributing to ongoing
transmission; or (iii) cross-reaction with infection by an animal filarial species such as B. pahangi, W. kalimantani,
Dirofilaria immitis or D. repens.
A question was raised about whether the TAS threshold (used to determine the critical cut-off value) could be different for
the BRT (antibody) test than the ICT or the FTS (antigen) tests. The Indonesian National Lymphatic Filariasis Elimination
Task Force recommends that TAS failure should be followed up in areas of brugian filariasis by taking three nighttime blood
samples from adults in the same houses or communities of each BR-positive child found during any future TAS. According
to the Task Force protocol, if the prevalence of microfilaraemia exceeds 1% in a follow-up community, MDA should be
implemented in that sub-district; if the prevalence is less than 1%, the TAS passes and TAS2 is done 1–2 years later.

6.6 Discussion
The group appreciated the situations and planned or implemented responses shared from each country-specific setting.
From these country examples, failure was noted in districts where endemicity was high at baseline, coverage of MDA was
lower than reported, distribution strategies were unable to reach all groups and, perhaps, the quality of diagnostic tests
was questionable. If follow-up indicates that effective coverage has been achieved, the quality of medicines could also
represent an issue and an evaluation of their quality should be considered, especially in settings where WHO qualityassured medicines are not used.
Concern was expressed about the situation in Indonesia and the programmatic response that has been planned. The
recommended follow-up actions may be insufficient to confirm the presence or absence of continuing transmission. To
determine the prevalence of microfilaraemia during follow-up investigations, at least 300 adults should be tested in a
community. Furthermore, the group discussed the low sensitivity of blood films for determining infection in areas of low
prevalence after MDA has been implemented. Re-testing of BR-positive children for microfilaraemia is inconclusive if
negative, since microfilaraemia in infections of children is rare. The results from household surveys of positive children thus
cannot be extrapolated to infer the prevalence of microfilaraemia in sub-districts, and stopping MDA should not be
decided on the absence of microfilaraemia detected during follow-up surveys of contact tracing. Additionally, if an EU fails
TAS, intervening only in a sub-district of the EU, based only on the results of a specific TAS cluster, contradicts WHO
1
guidelines. WHO recommends that if TAS1 fails, two additional rounds of MDA should be implemented in the entire EU.
Any follow-up investigation of failed TAS that identifies microfilaraemia in a community constitutes sufficient evidence of
continuing transmission, and MDA should be implemented in the entire EU.
The group agreed that re-testing positive children using BRT could be helpful if problems with the application or quality of
diagnostic tests have been suspected. All positive children need not be tested if a random sample is selected and teams
visit each child selected for testing. The number of children who test positive twice would confirm the TAS results and
microfilaraemia surveys might not be necessary.
5

More training on the use of BRT and FTS is needed. Efforts should be made to obtain positive controls for testing each lot
of diagnostic tests and to retain tests from each lot for evaluation after TAS if the performance of the diagnostic tests is
questionable. Operational research should be done to determine whether animal reservoirs are sustaining human
transmission and whether exposure to other zoonotic filarial infections could prompt a response to the BmR1 antibody;
the latter scenario seems unlikely as seroconversion of anti-BmR1 antibody in response to zoonotic filariasis antigens has
9
not been observed in the United States of America.
In response to a request to adjust TAS critical values when using BR, the group considered that the evidence was
insufficient to support any change. The purpose of the TAS is to determine whether transmission has been reduced to
levels that are no longer sustainable. An antibody test is more sensitive than blood smear of microfilaraemia and provides
more information on transmission, not only of detection of infection but also of heavy exposure to the parasite.
10
Antibodies to BmR1 can remain positive 1–2 years after microfilaraemia has disappeared. In this case, passing TAS2 and
TAS3 that have used BRT and the established critical cut-off values provides more robust evidence that transmission has
indeed been interrupted than the absence of microfilaraemia. Research from Indonesia suggests that the current TAS
11
protocol is appropriate for BR.
The discussion of planned responses by countries identified other questions for consideration.
Are the two additional, recommended rounds of MDA enough to interrupt transmission?
Enhanced MDA with improved coverage will continue to contribute to interrupting transmission. Before repeating TAS1,
spot-check sites should be assessed. The group would prefer use of the FTS during spot-check sites in areas of W. bancrofti.
Nepal used FTS in the pre-reTAS surveys after having used ICT previously; the proportion of persons who tested positive for
circulating filarial antigen now exceeds 2%, even in the sentinel site. This finding is consistent with the knowledge that the
FTS can detect lower levels of circulating filarial antigen in the blood than the ICT. Because of the change in the diagnostic
test used, it is difficult to ascertain the impact of two additional rounds of MDA in these expected highly endemic
communities.
How many sentinel and spot-check sites should be assessed after TAS1 has failed?
The group agreed that only spot-check sites should be assessed and not sentinel sites. Sentinel sites would have been
surveyed before the TAS1 failed and the prevalence data from these sites would not be expected to provide any useful
data. At least two spot-check sites should be surveyed and at least 300 persons examined in each site. The same TAS
eligibility criteria would apply; the proportion of individuals who test positive must be less than 1% (with microfilaraemia)
or less than 2% (with the FTS).
How should spot-check sites be selected as part of pre-TAS before the first TAS1 has been implemented?
Communities should be selected as spot-check sites where endemicity is suspected to be higher than in most other
communities. Nepal aimed to select communities that had the highest infection results during mapping. These
communities were not sentinel sites but mapping sites where the proportion of infected individuals before MDA also was
high.

7. Programmatic failure algorithm
Dr Paul Cantey presented a draft programmatic failure algorithm that aims to encompass all neglected tropical diseases
and that could be used to identify gaps in the evidence base supporting global guidelines.
The variables that influence failure are divided into three categories: epidemiology, MDA, and monitoring and evaluation.
The epidemiological category includes the variables of: parasite baseline prevalence, strain, unidentified reservoirs, drug
resistance; vector density, biting rate, efficiency, migration distance; and unrecognized foci or reservoirs, contiguous foci,
co-endemic human filarial infections, co-endemic zoonotic filarial infections, use of other interventions, and mass human
migration. The MDA category includes the variables of: geographical and epidemiological coverage; timing of drug
distribution; community uptake (distribution methods, knowledge, DOT); systematic non-compliance or non-treatment
(exclusion); programme dysfunction (timely availability of medicines); quality of medicines; and medicines used. The
monitoring and evaluation category includes the variables of: quality of MDA data; monitoring sites for humans and
vectors; methodology of evaluation (sample size, age group, randomization, training, timing, sampling); and ability of

9

According to the United States Centers for Disease Control and Prevention.
Noordin R, Muhi J, Md Idris Z, Arifin N, Kiyu A. Duration of detection of anti-BmR1 IgG4 antibodies after mass-drug administration in
Sarawak, Malaysia. Trop Biomed. 2012; 29(1):191–6.
11
Dewi RM, Tuti S, Ganefa S, Anwar C, Larasati R, Ariyanti E et al. Brugia Rapid™ antibody responses in communities of Indonesia in
relation to the results of ‘transmission assessment surveys’ for the lymphatic filariasis elimination program. 2015; Parasit Vectors. 8:499.
10
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diagnostic tests to measure thresholds (0.1% but specificity is 98% in Ov16) and account for co-endemic infections; and
quality control.
The most common causes of true programme failure are likely to include: (i) poor drug coverage; (ii) poor interpretation of
eligibility from baseline data suggesting more time was needed before stopping MDA or of incorrect diagnostic test used
(skin snips, microfilaraemia, etc.); or (iii) untreated populations resulting from systematic non-compliance, systematic
exclusion or migration. The most common causes of false programme failure results are likely to be (i) diagnostic test
issues (incorrect use, cross-reactions, inadequate specificity, quality control); (ii) testing the wrong population group; or (iii)
human migration.

7.1 Discussion
Information should be readily available to help inform the causes of programmatic failure, including reported coverage,
specifics on causative parasite and vector, baseline prevalence, timing of MDA, potential methodological flaws in
monitoring and evaluation identified through examination of reports, and presence of co-endemic infections. However,
other information might be difficult to find – such as for drug resistance, vector density/efficiency/biting rates, hidden
reservoirs, systematic non-compliance, co-endemic zoonotic infections, status of cross-border contiguous foci and quality
of medicines – and require separate data collection. Programmes should emphasize the most common causes of failure,
use information that has been easy to obtain and implement effective systems to avoid premature implementation of TAS.
According to WHO guidelines, use of the FTS in sentinel and spot-check sites is optional; microfilaraemia surveys are used
1
as a minimum. The group agreed that using the FTS during pre-TAS sentinel and spot-check site surveys would ensure
more rigorous criteria and perhaps avoid premature implementation of TAS.

8. TAS conceptual framework and potential factors for failure
Ms Molly Brady presented a TAS failure algorithm that aims to determine the potential factors for failure and a proposed
response protocol (Figure 1).
The first step is to determine whether the TAS was conducted correctly and if the results are true or false. To assist
programme managers in reaching this conclusion, three questions are proposed:
1.
2.
3.

Was the population sampled correctly in terms of sample size and prescribed age group?
Were the diagnostic tests manufactured correctly?
Were the diagnostic tests used correctly?

If the population was sampled incorrectly, the data can be re-analysed adjusting for any sampling inaccuracies. If problems
with the diagnostic tests occurred, confirmatory testing of the positive samples or repeating the TAS is proposed. If upon
reanalysis of the data or upon confirmatory testing results the EU passes the TAS, the programme can stop MDA and move
to post-MDA surveillance according to WHO recommendations. Knowing whether eligibility for TAS was determined
properly is useful for future preparation and TAS planning, including proper selection and interpretation of results, and
application of MDA coverage criteria. If the EU failed, the two additional recommended rounds of MDA should be
implemented, with corrective action to improve coverage and add vector control. To determine the potential corrective
action needed, the programme should move to the second step of the algorithm.
The second step is to determine how to revise strategies for implementing MDA. This can be done first by analysing the
data on MDA coverage, any available coverage survey results or any analysis of data quality. Of specific importance is to
identify areas, age, gender and groups with low coverage or systematic non-compliance. Additionally, programmes can
interview drug distributors, health staff and community members to determine whether best practices were followed
during MDA (for example, was treatment directly observed? Were drug distribution platforms appropriate? Were IEC
materials effective and supervision sufficient?).
The third step is to determine how to revise existing monitoring and evaluation activities after TAS1 failure. A coverage
survey should be implemented after the first additional round of MDA and corrective action taken if necessary to improve
coverage. After two effective MDA rounds, no sentinel sites are surveyed, but at least two spot-check sites are chosen per
EU. Communities with the highest numbers of positive cases in failed TAS or with the lowest MDA coverage can be
prioritized for spot-check surveys.
Other variables that may cause TAS failure are beyond the control of programme managers. While it is useful for them to
understand the causes of TAS failure resulting from high baseline prevalence, vector or parasite species, vector density,
medicine quality or drug resistance, there may not necessarily be any specific-follow up actions for such causes.
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Figure 1. Proposed TAS1 failure algorithm

If YES
DECISION:
Implement two
rounds of MDA
with corrective
action and add
vector control

1. Was
the failed
TAS
conducted
correctly?

ACTION:

ACTION:

a. Revise MDA
strategies

After first
round of MDA,
implement
coverage
survey

b. Plan vector
control strategy

ACTION:
After two
rounds of MDA
with effective
coverage,
implement
modified preTAS

If NO
ACTION:

DECISION: conduct followup investigations to
confirm positive cases and
continuing transmission.

Apply lessons learnt to
improve future TAS

MDA, mass drug administration; TAS, transmission assessment survey

8.1 Discussion
The group suggested that a step be added for clustering of results to assess how positive cases are distributed, as this
information could inform additional gaps and corrective actions needed in MDA and strategies for monitoring and
evaluation. For example, instead of an EU-wide coverage survey, increased monitoring and supervision could focus on
areas or population groups with known coverage issues. WHO does not recommend using the results of TAS clusters to
decide on interventions at the sub-EU.
The group agreed that there is need to build capacity among country teams in order to review data and make
programmatic decisions. One means of support is for countries to complete a one-page checklist after TAS have been
conducted that includes the results, irrespective of whether the surveys passed or failed.

9. Standard operating procedures for preventing and responding to failed TAS
The group discussed what elements should be included in draft standard operating procedures for preventing and
responding to failed TAS. To reduce confusion, updated terminology for monitoring and evaluation as well as MDA
activities after failed TAS is needed. The proposed new terminology is noted in Box 1.
The group agreed that checklists would benefit programme managers and teams in implementing TAS. Three checklists
were suggested:
1.
2.
3.

TAS planning (before TAS)
TAS supervision (during TAS)
TAS interpretation and response (after TAS)
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Box 1. Updated terminology for monitoring and evaluating mass drug administration (MDA) after failure of
transmission assessment surveys (TAS)
pre-TAS Assessments of sentinel and spot-check sites to confirm eligibility for TAS1.
TAS1 Implementation of first TAS survey to determine whether MDA should be stopped.
TAS2 Implementation of second TAS survey, or first post-MDA surveillance survey, 2–3 years after stopping MDA.
TAS3 Implementation of third and final TAS survey, or second post-MDA surveillance survey, 2–3 years after implementing
TAS2 but no sooner than 4 years after stopping MDA.
reMDA Repeated rounds of MDA after failed TAS.
pre-reTAS Repeated assessments of spot-check sites after the second additional round of MDA to confirm eligibility for
repeated TAS1.
reTAS1 Repeated TAS1 after failed TAS.

9.1 Conclusions
The group concluded that the following elements should be included in standard operating procedures to enhance
TAS.
9.1.1






Diagnostic test results
The WHO guidelines recommend that positive controls be used to test lots in countries before TAS are
implemented. A positive control for the ICT is available through the laboratory of the National Institutes of
Health.12 However, the amount of positive controls needed for use by the Global Programme to Eliminate
Lymphatic Filariasis is not readily available and many programmes do not have access to them. WHO and
partners need therefore to develop a plan to improve the availability of positive controls for the ICT or the FTS
for use by national programmes in sufficient, easily accessible quantities.
Tests from each lot should be retained at central level should any questionable results be noted during TAS.
During each TAS, all positive cases should be retested with an extra test (FTS or BR). If possible, the result should
be checked by a second reader. If the first test is positive but the second is negative, the child should be recorded
on the survey (data collection) form as negative.
If repeat testing was not done during TAS, a random sample of children who tested positive during the failed TAS
13
could be retested to confirm the results. The Neglected Tropical Diseases Support Center is working on a TAS
14
confirmatory testing calculator to determine the number of positive cases that would need to be retested
following failed TAS.

The group discussed the quality of medicines and recommended that national programmes request WHO donated
medicines. Where these medicines are locally procured, national programmes should request manufacturers to follow
WHO’s prequalification procedures or apply for panel review. Technical assistance is available from WHO to support quality
assessment of preventive chemotherapy medicines.
WHO guidance on creating EUs for TAS should be reinforced. Some countries are applying only the population limit of less
than 2 million for creating EUs. The baseline prevalence of infection of areas and reported MDA coverage must also be
considered.
9.1.2


12
13
14

MDA following failed TAS1
An investigation checklist should be made available to help programme managers determine the reasons for TAS
failure and recommend corrective action.

http://www.nih.gov/
http://www.ntdsupport.org/
http://www.ntdsupport.org/resources/tas-confirmatory-testing-calculator
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9.1.3

9.1.4





9.1.5






Implementation of MDA should be modified using the results of the investigation checklist. This could include
better IEC, better outreach to certain population groups in which there was systematic non-compliance, etc.
Supervision must be enhanced using independent monitoring, supervisory checklists and other available tools
such as the coverage supervisory tool.
All eligible persons should be treated.
Directly observed treatment must be used.
Vector control
Vector control should be implemented as part of the enhanced response.
Monitoring and evaluation following failed TAS1
A coverage survey should be implemented after the first round of MDA after TAS failure.
For pre-reTAS, the ICT or the FTS should be used in areas of W. bancrofti.
For pre-reTAS, no sentinel sites should be sampled. At least two spot-check sites should be chosen for each
implementation unit based on areas with the most positive results in the failed TAS1.
If clustering of positive cases in TAS1 or other factors were evident, further segmentation of the EU into smaller
units after reMDA could be considered. The newly formed EUs would then be kept consistent throughout TAS2
and TAS3.
MDA and monitoring and evaluation following failed TAS2 or TAS3
WHO should ensure that 1–2 experts assist national programmes with implementing an investigation checklist.
In general, TAS2 or TAS3 failure will need situation-specific responses.
Adding vector control is recommended, particularly if compliance was an issue during MDA.
If data are clustered, the EU can be segmented into smaller units and re-surveyed to determine whether
interventions are necessary EU-wide or in targeted areas.
Alternative MDA strategies may be considered, such as MDA twice per year or triple drug therapy (ivermectin
plus diethylcarbamazine plus albendazole). These strategies are being evaluated in operational research studies.

10. Further research needed
The group prioritized the following operational research questions.
-

-

-

MDA
o
o

How many rounds of MDA are needed after failed TAS? (Combination of modelling and empirical studies.)
In what situations would twice annual MDA or triple therapy (ivermectin+DEC+albendazole) be most useful?

TAS methodology
o How can the TAS methodology be strengthened as a more sensitive measure of resurgence of transmission
in a post-MDA setting? (ongoing at NTD Support Center Task Force for Global Health)
o Does clustering of positive cases in children during TAS indicate risk for continuing transmission or of failing
TAS2 or TAS3?
o What is the cost of further segmenting failed EUs for additional surveys versus the cost of MDA?
o What are the appropriate BmR1 critical cut-off values in areas of Brugia spp.?

What is the antibody response in all ages after five rounds of effective MDA?

Are there zoonotic exposures that trigger BmR1 responses (larval survival in humans)?
Other interventions
o In what situations and timeframes is molecular xenomonitoring necessary?

11. Next steps: developing standard operating procedures under the existing monitoring and
evaluation framework
The group agreed the following next steps for developing standard operating procedures to improve TAS outcomes using
the existing monitoring and evaluation framework.
-

Create a TAS checklist on eligibility (and correct implementation before post-TAS field visits).
Create a Brugia Rapid diagnostic test video.
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-

-

Create a system for greater availability of positive controls for the ICT and the FTS. Create a positive control for the
BRT and a system for making it available. Determine whether negative controls could be made available for the ICT,
the FTS and the BRT.
Create a one-page checklist for reporting the results of TAS to WHO at global level.
Create a “data review and investigation” checklist with recommended actions for programme managers.
Field test the TAS failure algorithm in selected countries to ensure understanding of process and steps. If possible, use
the results of these situations to improve the algorithm and standard operating procedures before the next meeting
of the main Monitoring and Evaluation Working Group (February 2016).
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Annex 3.
1.

TAS checklists for programme managers

Introduction

WHO recommends the transmission assessment survey (TAS) to determine whether levels of filarial infection have been
reduced below a target threshold at which ongoing transmission is not considered sustainable. TAS is a decision-making,
standardized survey that employs a robust statistical, yet practical sampling design. TAS is recommended before stopping
MDA (TAS1) and after stopping MDA to confirm that infection has been sustained below elimination thresholds (TAS2 and
TAS3).
Eligibility. An implementation unit (IU) is eligible for TAS when at least five effective rounds of mass drug administration
(MDA) have been conducted. A round of MDA is considered effective when epidemiological coverage (number treated out
of the total population in the IU) is at least 65%. Additionally, each sentinel and spot-check site surveyed in the IU must
also demonstrate that the prevalence of microfilaraemia is less than 1% or of antigenaemia less than 2%. These
assessments should be implemented at least 6 months after the fifth or most recent round of MDA. At least one sentinel
site and one spot-check site should be surveyed for every 1 million population. Each site should sample at least 300 people
aged 5 years and older.
Evaluation units. The survey unit for a TAS is the evaluation unit (EU). An EU can be the same as an IU, a combination of
IUs, or a part of an IU. EUs should have less than 2 million people. IUs should only be combined into an EU if the IUs have
similar epidemiological characteristics, such as baseline prevalence, epidemiological coverage and sentinel and spot-check
site results.
Timing. WHO recommends TAS for deciding when to stop MDA (TAS1). TAS should be conducted as post-MDA surveillance
to determine whether levels of infection have been sustained below target thresholds. It is recommended to conduct these
surveys 2–3 years (TAS2) and 4–6 years (TAS3) after stopping MDA.
1.1

Interpretation of results

An EU “passes” a TAS when the prevalence of infection among heavily exposed children (positive cases) is less than or
equal to the critical cut-off value. This indicates that levels of infection have been reduced below target thresholds and
hence MDA is no longer required. An EU “fails” a TAS when the prevalence of infection among positive cases exceeds the
critical cut-off value. This indicates that infection levels have not been reduced enough to stop transmission. More MDA
rounds are thus needed to successfully lower infection levels and stop transmission.

Table A3.1. Potential TAS outcomes and interpretation for stopping MDA (TAS1)
Result
Number of positive samples
< critical cut-off value

Interpretation
TAS passes (incident infection below
threshold)

Number of positive samples >
critical cut-off value

TAS fails (incident infection not below
threshold)

1.2

Recommended action
Interventions not required: stop MDA
and move to post-MDA surveillance
phase
Interventions still required:
implement 2 more years of MDA and
vector control where feasible

Terminology

To aid clarity, updated terminology for monitoring and evaluation and MDA activities after failed TAS is needed. The
proposed new terminology is noted in Box A3.1.
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Box A3.1. Updated terminology for monitoring and evaluating mass drug administration (MDA) after failure of
transmission assessment surveys (TAS)
pre-TAS Assessments of sentinel and spot-check sites to confirm eligibility for TAS1.
TAS1 Implementation of first TAS survey to determine whether MDA should be stopped.
TAS2 Implementation of second TAS survey, or first post-MDA surveillance survey, 2–3 years after stopping MDA.
TAS3 Implementation of third and final TAS survey, or second post-MDA surveillance survey, 2–3 years after implementing
TAS2 but no sooner than 4 years after stopping MDA.
reMDA Repeated rounds of MDA after failed TAS.
pre-reTAS Repeated assessments of spot-check sites after the second additional round of MDA to confirm eligibility for
repeated TAS1.
reTAS1 Repeated TAS1 after failed TAS.
2.

Prevention and response

The following programmatic procedures are advised to improve adherence to current WHO recommendations and
improve TAS outcomes. These action steps and checklists should be considered when implementing WHO guidance
15
outlined in Monitoring and epidemiological assessment of mass drug administration and responding to IUs where preTAS and TAS may fail to pass.

2.1

Action steps







Utilize the checklists presented in this document when preparing for surveys, and during and after
implementation.
During TAS, retest all children who test positive immediately after reading the first result, and request other team
members to review the consensus of results. If the two tests have discordant results, note this on the form and
exclude from the analysis of overall results.
Failure of TAS1 indicates a suboptimal response to MDA. The following actions are needed:
Review the full TAS results (follow checklist 3).
Implement two additional rounds of enhanced MDA with a focus on ensuring directly observed treatment of
all eligible persons living in the affected IUs. This will require a review of previous strategies and programme
modifications not limited to improved supervision and alternative distribution strategies. National
programmes should also explore adding or increasing vector control activities in the IU where possible.
After the first reMDA round, monitor coverage utilizing available tools such as a post-MDA coverage survey,
the coverage supervision tool, or independent monitoring. A data quality assessment could also be useful
to better understand the accuracy of reported coverage.
For the pre-reTAS, do not use the sentinel and spot-check sites used in the original pre-TAS. Instead pick at
least two spot-check sites with expected highest risk, e.g. highest number of positive cases in TAS, low
coverage and/or high baseline prevalence. Programmes should consider using the filariasis test strip (FTS) in
areas of Wuchereria bancrofti for these surveys.
When planning for reTAS1, consider whether dividing the previous EU into smaller units is feasible and could
facilitate programmatic decisions. This may be useful if the previous EU consisted of multiple IUs, had a
total population of more than 1 million, or had clusters of children with positive results.
If pre-TAS or pre-reTAS fails to meet criteria, implement at least one, preferably two, additional rounds of
enhanced MDA before repeating sentinel and spot-check site surveys.

15

Monitoring and epidemiological assessment of mass drug administration in the Global Programme to Eliminate Lymphatic Filariasis: a
manual for national elimination programmes. Geneva: World Health Organization; 2011 (http://apps.who.int/iris/handle/10665/44580;
accessed June 2016).
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2.2

Checklists

The four checklists described below were developed to aid national lymphatic filariasis programme managers in preparing
for TAS, supervising TAS in the field and evaluating TAS results.

2.3

16
17
18

1.

TAS preparation checklist. This checklist should be used by TAS teams before every TAS to ensure that
surveys are conducted at the appropriate time and have the appropriate supplies.

2.

TAS supervision checklist. This checklist should be used in the field during every TAS by TAS supervisors to
check on a daily basis that teams are implementing the survey correctly, including sample selection, using
diagnostic tests, recording results and achieving appropriate sample size.

3.

Failed TAS1 response checklist. This checklist can be used after failed TAS to investigate why the EU failed. It
includes sections on appropriate eligibility, appropriate survey implementation (e.g. whether the failure is a
true failure), EU epidemiological characteristics and MDA implementation. Results from this checklist can be
used to better implement surveys in the future and improve MDA implementation in the EU for the next
two rounds.

4.

reTAS1 preparation checklist. This checklist should be used by TAS teams before every reTAS1. It includes
questions to ensure that enhanced MDA and additional monitoring and evaluation activities were
conducted to better evaluate the EU’s readiness to conduct a repeat TAS1.

Preparation and documentation
For each TAS, programmes should have available the following information to assist the preparation,
implementation and documentation of results, the procedures followed and any follow-up activities:
16
WHO TAS Eligibility and Planning Form
Survey protocol
17
Survey Sample Builder results
Completed TAS or re-TAS1 preparation checklist
Completed TAS supervisory checklists
Survey report
18
WHO Epidemiological Data Reporting Form
Completed TAS1 response checklist (if TAS1 failed)

http://www.who.int/lymphatic_filariasis/resources/WHO_TAS_EPF.xlsm
http://www.ntdsupport.org/resources/tas-sth-survey-sample-builder-tool
http://www.who.int/neglected_diseases/preventive_chemotherapy/reporting/WHO_EPIRF_PC.xls
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Checklist 1: TAS preparation
No.
Question
PROGRAMME MONITORING
Effective coverage
1
Has at least 65% of the total population been
reported to have ingested the medicines during
MDA for at least 5 rounds?
2
If independent coverage assessments (independent
monitoring, coverage supervision tool or coverage
surveys) have been done, do results support the
conclusion that effective coverage has been
achieved?
Systematic non-compliance
3
Is there evidence of systematic non-compliance
(consistent refusal to ingest medicines)?
In which groups is the reported or
surveyed coverage lowest?
Is there any evidence of systematic noncompliance in these or other subgroups
of the population requiring MDA?
Were strategies in place to include
migrants in MDA?
EPIDEMIOLOGICAL EVALUATION
TAS1: Appropriate site selection for pre-TAS
4
Were at least one sentinel site and one spot-check
site per EU (not exceeding 1 million population)
assessed during pre-TAS?
5
Were spot-check sites chosen based on low MDA
coverage and/or high baseline prevalence?
6
In areas with heightened potential for ongoing risk
of transmission, were extra spot-check sites
assessed?
Sampling
7
Did each sentinel or spot-check site have at least
300 samples from people aged > 5 years?
Diagnostic tests (also note questions 17–23 if FTS was used)
8
Was pre-TAS conducted at least 6 months after the
last round of MDA?
9
Were blood slides for microfilaraemia taken at peak
circulation times according to known periodicity of
the parasite?
10
During examination of blood slides for
microfilaraemia, were 10% of all negatives and all
positives re-read by experienced technicians for
quality control?
Infection thresholds
11
For each sentinel and spot-check site, was
microfilaraemia < 1% in Brugia spp. areas or
antigen < 2% in W. bancrofti areas?
TAS PREPARATION
12
Has the TAS Eligibility and Planning Form been
submitted and reviewed by WHO?

Answer

Recommended follow-up action

If no, do not implement TAS. Conduct further MDA
rounds until at least 5 effective rounds are completed.
If no, consider conducting further MDA rounds to
ensure that five effective rounds are completed.

If coverage is low in certain groups, include them in
data collection and sentinel and spot-check sites.
Consider selecting migrant communities as an
additional spot-check site.

If no for any answer, select additional sites based on
coverage or potential risk and assess them to confirm
eligibility for TAS1.

If not, collect further samples to achieve minimum
sample to confirm eligibility for TAS1.
If not, re-survey sentinel and spot-check sites at least 6
months after the last MDA.
If not, microfilaraemia prevalence will be
underestimated. Consider using FTS in pre-TAS to
avoid this issue in W. bancrofti areas.
If not, cross-check the slides.

If not, the EU is not eligible for TAS. Conduct at least
one additional round of enhanced MDA before
conducting pre-TAS assessments again.
Submit the TAS Eligibility and Planning Form to WHO
for review at least 6 months before the TAS is
implemented if diagnostic tests are being requested.

EU formation
13
Is the total population of the EU < 2 million people?
Accounting for projected population growth, will it
still be < 2 million people by TAS3?

If > 2 million people, re-form the EU to have < 2 million
people, e.g. include fewer IUs or split the IU into more
than one EU.
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TAS results from smaller-sized EUs will better reflect
true mean incident infection.
If not, re-form the EU to ensure that all IUs are

In the EU with > 1 IU, do all IUs compare in terms of
18
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baseline prevalence, MDA rounds and
epidemiological coverage, or other factors that may
affect transmission risk?
In the EU with > 1 IU, if IUs do not adjoin
geographically, will stopping or continuing MDA
pose any logistical or political challenges?

comparable in these factors.

If challenges are anticipated, form EUs with
geographically contiguous IUs.

Rapid diagnostic tests (Filariasis Test Strip [FTS] and Brugia Rapid point-of-care cassette test [BRT])
16
What is the expiry date of the diagnostic tests?
Ensure that TAS will be completed before the tests
expire. If not possible before this date, do not use the
tests.
17
What lots are being used for the TAS?
Ensure that a list of lots used in each TAS is kept at
central level, in case follow up is needed.
18
Does the team have extra diagnostic tests in case
Ensure that the TAS team has extra tests; teams are
retesting or oversampling is needed?
recommended to carry at least 10% extra.
19
Are the diagnostic tests being stored appropriately
Ensure that storage conditions are < 37 °C for FTS and
at customs and subnational level (if applicable)?
< 25 °C for BRT. If storage conditions were
compromised, test with positive and negative controls
before proceeding to use.
20
Have at least five tests from each lot been left at
If not, keep five tests from each test lot at central
central level in case further testing is needed?
level, in case follow up is needed.
21
Was at least one test from each lot tested with a
Test one test from each lot with a positive control.
positive control? If so, when?
Positive control for FTS is available at
http://www.filariasiscenter.org/molecularresources/research-materials/positive-control-for-thebinax-filariasis-now-test.
22
Was at least one test from each lot tested with a
Test one test from each lot with a negative control.
negative control? If so, when?
Sampling
23
Is the net primary school enrolment rate < 75%?
If yes, do not implement a school-based survey.
Instead, implement a community-based survey using
enumeration units as clusters.
24
Were schools or enumeration areas arranged in
If no, list in geographical order and rerun the Survey
geographical order before sampling using the
Sample Builder.
Survey Sample Builder?
25
Has attendance and/or need for written permission
Take into account whether written permission and
been taken into account in terms of “noninformation about past survey non-response rates are
response” rate?
necessary before running the Survey Sample Builder.
26
If implementing school-based surveys, has the list
If not, confirm the number of schools and students and
of schools and the number of students in levels 1
revise the Survey Sample Builder in the field if
and 2 been confirmed?
necessary. Ensure that extra schools have been placed
on “standby”. Previous experience has shown that
sometimes more than 5 extra schools might be
needed.
Training
27
Have all teams been trained on TAS methodology
Standardized TAS training modules are available on the
and use of diagnostic tests?
WHO website:
http://www.who.int/lymphatic_filariasis/resources/TA
S_training_slides/en/
Data quality, management and reporting
28
Is there a printed standard operating procedure to
record, manage and report data?
29

Include data recording, management and reporting in
the TAS protocol and distribute to survey teams at all
levels.
Designate one person at the national level to
communicate TAS results with WHO using the
Epidemiological Data Reporting Form.

Has a national focal point been designated to fill
out TAS results in the WHO Epidemiological Data
Reporting Form?
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Checklist 2: TAS supervision
No.
Question
Responsibilities
1
Have supervisory responsibilities been
decided for each team and/or sub-team?
Logistics and communication
2
Does the supervisor have the contact
numbers for each team?
3
Has a standard operating procedure been
established for team communication with
the supervisor?
Sampling
4
Are enough children being sampled in each
cluster?

5

Answer

Recommended follow-up action
If no, draft a short description and send it out with
each team member.
If no, generate a list of mobile numbers for each
team member and supervisor.
If no, draft a summary standard operating
procedure and send it out with each team.

Supervisors should track this daily. If it appears
likely that sample sizes will not be met – for
example, due to higher than expected numbers of
absentees in school – supervisors should plan to
revisit the school or contact schools/community
clusters on the “standby” list and make plans to
conduct surveys there as soon as possible.
If a few outliers (aged > 10 years) are found in
community and school-based surveys, include them
in the sample. If many are found on the first day or
two, TAS teams should consider including only
those aged 6–7 years as eligible for sampling (as
opposed to grade 1 and 2 students).
If not, correct and ensure that the recommended
sampling procedures are being followed.

Are the correct ages being surveyed?

6

Is random or systematic sampling being
followed?
Diagnostic test use
7
Are technicians following recommended
procedures for conducting the test
recommended for quantity of blood,
method of application to sample pad, use of
buffer, universal safety precautions)?
8
Are the results being read at the
recommended time (10 min for FTS and 25
min for BRT)?
Retesting of children with positive results
9
Are children with positive results tested
again?

If not, retrain teams immediately.
Bench aids for FTS and BRT are available at:
http://www.ntdsupport.org/resources/filariasistest-strip-bench-aid
http://www.ntdsupport.org/sites/default/files/uplo
ads/docs/resources/Brugia%20Rapid_v2.pdf
If not, supervisors should ensure that all teams
retest children with positive results immediately. If
the second test result is negative, record the child
as “inconclusive” and exclude from the sample size.
If the child is not available, record the one positive
result.
Confirm positive results with another team member
or supervisor within the appropriate timeframe.
If possible, take photographs of positive results
against a neutral background, in good light.

10

Are positive results confirmed by more than
one team member or supervisor?
11
Are photographs being taken of positive
results?
Data quality, management and reporting
12
Are captured results linked accurately to the
surveyed child and cluster?
13
Is a supervisor collecting and aggregating
data from each team?

Use unique identifiers to link diagnostic test results
to data collected at cluster and child level.
If not, identify a responsible person to do so and
communicate the standard operating procedure to
all teams.
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Checklist 3: Failed TAS1 response
Two additional, enhanced rounds of MDA should be implemented when TAS1 fails. Use this checklist to help identify
possible reasons for failure and corrective measures to be taken to improve future TAS outcomes.
No.

Question

Population selected
1
Was sample size lower than
the target and the number of
positive cases less than the
critical cut-off value?
2
Was sample size higher than
the target and the number of
positive cases more than the
critical cut-off value?
Distribution of results
3
How were positive results
distributed by cluster?

4

How were positive results
distributed by team?

Answer

Assessment

Recommended follow-up
action

Re-analyse the data
Use TAS calculator tool to
recalculate the upper 1-sided
confidence interval to determine
whether you have passed

If pass, continue to postMDA surveillance.

Analyse the data spatially to see if
positive results were geographically
clustered (e.g. larger number of
positives were found in few isolated
schools) or not (few positives were
found in many schools throughout the
EU).

Conduct two enhanced
MDA rounds for the entire
EU, even where clustering
is evident. Gather
additional information to
assess reasons for
clustering. Use the
information to make
modifications to enhance
coverage in the next MDA
rounds. Consult WHO for
assistance.
If only certain field teams
had positive results, this
might indicate that tests
were read or used
incorrectly. Discuss with
the team and reassess their
capability of applying and
reading the test. Retest
positive children found by
indicated teams if
demonstrated capacity was
weak. Retrain these teams
before future TAS.

Analyse the data by team to
determine whether positive results
were clustered in certain teams.
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If fail, continue to next
question.

Diagnostic test quality
5
Were tests used before the
expiration date?
6
Was the lot used in the failed
TAS EU also used in EUs that
passed TAS?

7

Were positive controls
conducted on all lots within 6
weeks of survey?

8

Did team members participate
in TAS training and
demonstrate capacity to use
the test and interpret results?

9

Were teams evaluated
frequently by the supervisor in
the field?
Is the area co-endemic for
loiasis?

10

EU setting
11
Was the baseline infection
prevalence of areas in the EU
considered high?

If one lot was used in EUs that failed
TAS only (and not in areas that
passed) and there are leftover tests
from that lot, then test with positive
and negative controls.
If controls were not conducted on all
lots, if there are leftover tests from
that lot, then test with positive and
negative controls.

If high prevalence (> 10%
antigenaemia), further MDA rounds
likely needed due to epidemiology
alone.

Implement two more
rounds of MDA with
corrective action and add
vector control.
This issue is being
addressed with ongoing
operational research.
Contact WHO for current
information.
If contiguous areas are
endemic for lymphatic
filariasis and have not
started MDA, the national
programme should
encourage surrounding IUs
to start MDA. If MDA has
started, assess MDA
coverage and make
programme improvements
where needed

Is the causative parasite in the
EU Brugia ssp.?

In TAS data reported to WHO to date,
areas of Brugia spp. have lower “pass”
rates.

13

Are contiguous areas endemic
for lymphatic filariasis and
implementing MDA?

If contiguous areas are endemic for
lymphatic filariasis and have high
baseline prevalence, there is a risk of
resurgence due to movement of
people or vectors.

15

MDA evaluation using available data
Was coverage calculated and
reported correctly?

Are there sub-district areas
with low coverage?

If there is evidence that the
diagnostic tests were faulty,
repeat the TAS.
If no, in future trainings
ensure that all participants
pass the post-test and can
demonstrate ability to use
and interpret rapid
diagnostic tests
appropriately.
If no, improve quality of
supervision before next
survey.
If yes, do confirmatory tests
on all positive cases by
dried-blood spot specimens
for serology and/or nightblood films.

12

14

If no, the TAS should be
repeated.
If there is evidence that the
diagnostic tests were faulty,
repeat the TAS.

-

-
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Analyse source of the total
population (population requiring
MDA) being used. This could
impact accuracy of reported
coverage.
Analyse data by sub-district level.
Determine if low coverage areas
matched with clusters with
positive results during TAS.

-

-

Ensure coverage is
being defined and
reported as treated
over total population
during reMDA
Implement two MDA
rounds in the entire EU
Consider additional
focus on training and
supervision in areas
with previous low

coverage.
Consider use of
independent
monitoring or coverage
supervision tool in
these areas.
Ensure a spot-check
site from those areas is
included in the prereTAS assessments.
During next two MDA
rounds, modify distribution
strategies to ensure all
population groups are
covered.
-

16

Are there age/sex/ethnic/
occupation groups with low
coverage?

-

-

17

Did drug distribution platforms
ensure delivery of medicines to
all communities and groups?

18

Did drug distribution platforms
ensure proper dosage of
medicines to all communities
and groups?

19

Did the MDA take longer than 2
months to implement?

20

If medicines are locally
procured, have they been
controlled for quality?

Review information on local drug
distribution platforms.

Check calibration of dose poles used
by drug distributors. Ensure
calibrations for dosage fit the
demographic profile of the targeted
population to achieve appropriate
mg/weight ratio
Review information on length of
MDA.
Assess sources of medicine used in
MDA. Have these sources undergone
any panel review or pre-qualification?
Is there supporting data to verify
active ingredient, absorption,
stabilization

MDA evaluation using newly collected data
21
Is there evidence of systematic
non-compliance (consistent
refusal to ingest medicines)?

22

Analyse MDA coverage data by
age, sex, ethnic groups and/or
occupation groups.
If certain groups have low
coverage, collect further data on
MDA coverage to determine why
coverage was low, e.g. was there
systematic exclusion or
systematic non-compliance of
these groups?

If coverage was not
reached, consider changing
drug distribution platforms,
e.g. adding house-to-house
mopping up; including
factories/refugee
camps/etc.
Consider using coverage
supervision tool after first
new MDA round to
determine if coverage was
met in time to do more
mopping up if necessary.
Consider sampling dose
poles from communities
before next round of MDA.
Determine if changes need
to be made in manufacture
to ensure correct dosage.
During next two MDA
rounds, complete MDA
within 2 months.
If not quality control
according to WHO
standards, leftover
medicines can be assessed.
Consult WHO for
recommended protocol.
If evidence of systematic
non-compliance, before
next two MDA rounds,
implement strategies to
overcome (e.g. targeted
social mobilization activities,
meeting with leaders of
non-compliant groups, etc.).
If evidence of systematic
exclusion, before next two
MDA rounds, implement
strategies to overcome (e.g.

Is there evidence of systematic
exclusion (medicines
consistently not
delivered/offered)?
23

23

Was treatment directly
observed?

24

Was MDA conducted at a time
of year when most people are
available?

25

Was the MDA integrated with
other activities?

26

Were drug distributors trained
and motivated?

27

Did social mobilization
strategies and IEC materials
contain appropriate messages
and use community-preferred
means of dissemination?

28

Was MDA adequately
supervised?

Use key informant/focus group
interview guide to collect and analyse
this information

What is the drug distributor–
supervisor ratio?

changing timing or hours of
MDA distribution, changing
distribution platforms).
If not, before next MDA
round, retrain EU staff and
drug distributors, including
on the importance of DOT.
Increase supervision during
next two MDA rounds.
If groups were missed due
to timing of MDA, during
next two MDA rounds,
revise timing of MDA. If all
population groups
(migrants, seasonal
workers) cannot be reached
in a single annual
distribution, consider an
additional targeted MDA
within the year to cover
these groups.
If so, collect information on
effect of integration on
MDA effectiveness. Before
next two MDA rounds,
change MDA
implementation as
necessary to improve
distribution and compliance.
Collect information on what
motivates drug distributors
and how they are being
trained. Use the results of
this to retrain drug
distributors before the next
two MDA rounds.
Use KAP and/or other
qualitative information on
effectiveness of IEC
materials, to change IEC
strategy as necessary to
improve knowledge and
compliance before the next
two MDA rounds.
For the next two MDA
rounds, increase the ratio of
supervisors per distributors.
Retrain supervisors.
Use an MDA supervision
checklist.
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Checklist 4: reTAS1 preparation
No.
Question
PROGRAMME MONITORING

Answer

Recommended follow-up action

Effective coverage
1

Has at least 65% of the total population
been reported to have ingested the
medicines during MDA for at least two
rounds after failing TAS1?
2
If coverage has been assessed
independently (independent monitoring,
coverage supervision tool or coverage
surveys), do results support the conclusion
that effective coverage has been achieved?
EPIDEMIOLOGICAL ASSESSMENTS (pre-reTAS)
Appropriate site selection
3
Were at least two spot-check sites (not
sentinel sites) per 1 million people in each
implementation unit assessed during prereTAS?
4
Were spot check sites chosen based on
areas where the most positives were
identified in the failed TAS?
Sampling
5
Did each spot-check site have at least 300
samples aged > 5 years?

If not, implement more rounds of MDA until two
effective rounds have occurred after TAS1 failure.

If results do not support effective coverage was
achieved, consider conducting further MDA rounds to
ensure that two effective rounds are completed.

If not, assess further spot-check sites to confirm
eligibility for reTAS1. Do not assess sentinel or spotcheck sites used for original pre-TAS.
If not, assess spot-check sites from these areas.

If sample size was not met, either return to the
communities until 300 are tested or select another
site and survey 300 persons.

Diagnostic tests
6
Were antigen tests used for pre-reTAS
spot-check site assessments in W. bancrofti
areas?
7
In Brugia spp. areas, were blood slides for
microfilaraemia taken at least 6 months
after the last round of MDA?
8
In Brugia spp. areas, were blood slides for
microfilaraemia taken at peak circulation
times according to known periodicity of the
parasite?
9
In Brugia spp. areas, during examination of
blood slides for microfilaraemia, were 10%
of negatives and all positives re-read by
experienced technicians for quality
control?
Infection thresholds
10
In each sentinel and spot-check site, was
microfilaraemia < 1% in Brugia spp. areas
or antigenaemia 2% in W. bancrofti areas?
reTAS PREPARATION
Has the TAS Eligibility and Planning form
11
been submitted and reviewed by WHO?

12

If not, redo spot-check site assessments using antigen
tests.
If not, re-survey sentinel and spot-check sites at least
6-months after the last MDA.
If not, prevalence of microfilaraemia will be
underestimated.

If not, cross-check the slides.

If not, the EU is not eligible for reTAS1. Implement one
more effective round of MDA before pre-reTAS sites
are assessed again.
Submit the TAS Eligibility and Planning Form to WHO
for review at least 6 months before the TAS is
implemented if diagnostic tests are being requested.

EU formation
Do all areas within the previous EU have a
similar level of risk of transmission?

If differing levels of risk exist or are expected in the
EU, work with WHO to decide if multiple EUs should
be created for reTAS1.

Rapid diagnostic tests (FTS and BRT)
13
What is the expiry date of the diagnostic
tests?
14

If the TAS will not be completed before this date, do
not use these tests. Ensure TAS will be completed
before the tests expire.
Ensure a list of lots used in each TAS is kept at central
level, in case follow up is needed.

What lots are being used for the TAS?
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15

16

17

18

Does the team have extra diagnostic tests
in case retesting or oversampling is
needed?
Are the diagnostic tests being stored
appropriately at subnational level (if
applicable)?
Have at least five tests from each lot been
kept at central level in case further testing
is needed?
Was at least one test from each lot tested
with a positive and a negative control 6weeks before use?

Ensure TAS team has extra tests; teams are
recommended to carry 10% extra.
Ensure that storage conditions do not exceed 37 °C for
FTS and 25 °C for BRT.
Five tests from each test lot should be kept at central
level, in case follow up is needed.
Test one test from each lot with a positive control.
Positive control for FTS is available from
http://www.filariasiscenter.org/molecularresources/research-materials/positive-control-for-thebinax-filariasis-now-test
Test one test from each lot with a negative control.

Sampling
20
Is net primary school enrolment rate
< 75%?
21

22

23

If yes, do not do a school-based survey. Instead,
implement a community-based survey using
enumeration units as clusters.
If no, list in geographical order and rerun the Survey
Sample Builder.

Were schools or enumeration areas
arranged in geographical order before
sampling using the Survey Sample Builder?
Has attendance and/or need for written
permission been taken into account in
terms of “non-response” rate?

Taken into account whether written permission and
information about past survey non-response rates are
necessary before running the Survey Sample Builder.

If implementing school-based surveys, has
the list of schools and number of students
in levels 1 and 2 been confirmed?

If no, confirm the number of schools and students and
revise Survey Sample Builder in the field if necessary.
Ensure extra schools have been placed on “standby”.
Previous experience has shown that sometimes more
than 5 extra schools might be needed.

Training
24
Have all teams been trained on TAS
methodology and use of diagnostic tests?

Standardized TAS training modules are available on
the WHO website at:
http://www.who.int/lymphatic_filariasis/resources/TA
S_training_slides/en/

Data quality, management and reporting
25
Is there a printed standard operating
procedure to record, manage and report
data?

3.

Include data recording, management and reporting in
the TAS protocol and distribute it to survey teams at
all levels.

Response checklist TAS2 and TAS3
19

As of December 2015, few EUs have failed TAS2 or TAS3. The 2011 GPELF TAS manual recommends seeking WHO or
expert opinion should TAS2 or TAS3 fail, as these failures are best evaluated on a case-by-case basis. Investigation of TAS2
or TAS3 failure can follow the same checklist as the TAS1 failure checklist above. If TAS2 or TAS3 was implemented
correctly and constitutes a “true” failure, this indicates that incident infection has risen above the critical threshold and
transmission is ongoing.
However, instead of automatically implementing two more rounds of MDA after TAS2 or TAS3 failure, WHO technical
support should be sought to prepare a situation-specific response strategy. This strategy might include collecting more
data to better understand reasons for recrudescence, implementing enhanced MDA as well as vector control, or
considering other alternative interventions.

19

Monitoring and epidemiological assessment of mass drug administration in the Global Programme to Eliminate Lymphatic Filariasis: a
manual for national elimination programmes. Geneva: World Health Organization; 2011
(http://apps.who.int/iris/bitstream/10665/44580/1/9789241501484_eng.pdf, accessed June 2016).
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Annex 4. Feedback forms on diagnostic test quality
Recommended diagnostic tests
The Alere Filariasis Test Strip (FTS) is a rapid diagnostic test recommended for mapping, monitoring and transmission
assessment surveys (TAS) in the Global Programme to Eliminate Lymphatic Filariasis for the qualitative detection of
Wuchereria bancrofti antigen in human blood samples. The FTS has replaced the BinaxNow filariasis
immunochromatographic test (ICT), which also detects the same antigen in blood samples. The Brugia Rapid point-of-care
cassette test (BRT) manufactured by Reszon Diagnostics is recommended for use during TAS to detect IgG4 antibody
against Brugia spp. in human blood samples. As the FTS and ICT tests and the BRT are used to conduct programmatic or
research activities, the following elements should be documented and kept as part of the permanent record.

1.

Quality control

1.1

FTS and ICT

Positive and negative controls are not provided with the FTS and ICT test kits. If a positive control is not available through
research institutions affiliated with the country programme, it may be obtained from the Filariasis Research Reagent
Repository Center (www.filariasiscenter.org). Immediately before the field work for surveys begins, at least two test strips
or cards from each lot of kits should be tested using a positive control (Table A4.1). If more than 3 months have passed
since quality control testing or if the FTS and ICT kits are within 2 months of expiration, two additional kits should be tested
before using the lot for survey activities. Do NOT use the lot of strips or cards that test negative with the control. If a
positive control is not available, assess at least two tests from each lot of kits to ensure the control line appears. If the
control line does not become visible, the test is invalid (Table A4.2).

Note: The position of the test line and the control line in the reading window is reversed for the ICT and the FTS. For the
ICT, the control line is below the test line. For the FTS, the control line is above the test line (Figure A4.1).

Figure A4.1. Relative position of test line and control line for ICT and FTS

ICT

1.2

FTS

BRT

Positive and negative controls are not provided with the BRT kit. If a positive control is available through research
institutions in the country of use, assess at least two tests from each lot of kits with the positive control. If a positive
control is not available, assess at least two tests from each lot of kits to ensure the control line appears. If the control line
at position B does not become visible, the test is invalid.
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Table A4.1. Quality control of diagnostic tests using positive control
Test (FTS/ICT
or BRT)

Date tested
(dd/mm/yy)

Kit lot #

Date of
expiry

Number tested

Source of
positive
control

Results/
observations

Table A4.2. Quality control of diagnostics without positive control
Test (FTS/ICT or
BRT)

2.

Date tested

Kit lot #

Date of expiry

Number tested

Results/
observations

Training

Although the rapid diagnostic tests are relatively simple to use, adequate training is necessary to reduce inter-observer
variability and misreading of results. Annual retraining of field teams should be considered. A template for completing
documentation of training is given in Table A4.3. While conducting training, a performance test should be done to assess
the ability to read known positive, negative and invalid tests. Various training resources are available to assist with training
activities. The following electronic training materials are available:

2.1

FTS

Bench aid (English/French): http://www.ntdsupport.org/resources/filariasis-test-strip-bench-aid.
Training video for download (English/French/Bahasa/Portuguese): http://www.ntdsupport.org/resources/video-how-usealere-filariasis-test-strip
Training video (YouTube): https://www.youtube.com/watch?v=oB04WgBrGdo

2.2

ICT

Bench aid (English): http://www.ntdsupport.org/resources/immunochromatographic-card-test-ict-bench-aid

2.3

BRT

Bench aid (English): http://www.ntdsupport.org/resources/brugia-rapid-bench-aid
Training video: https://www.youtube.com/watch?v=4SCmtqwNLXI

Note: There are mistakes in Annex 3 Brugia Rapid test protocol of the 2011 WHO manual Monitoring and epidemiological
20
assessment of mass drug administration in the Global Programme to Eliminate Lymphatic Filariasis. The corrections are as
follows:


The test uses 30 µL serum or plasma or 35 µL whole blood.

20

Monitoring and epidemiological assessment of mass drug administration in the Global Programme to Eliminate Lymphatic Filariasis: a
manual for national elimination programmes. Geneva: World Health Organization; 2011 (http://apps.who.int/iris/handle/10665/44580;
accessed June 2016).
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The diagram on page 54 is mislabelled. The blue line A = blue line, B = control line and C = test line.
A total of 4 minutes should be allowed for the sample front to reach the blue line, before proceeding to step 2.
Any intensity of band at C should be considered a positive result if coloured bands are present at both B and C.
The result should be considered negative when only the control line B is visible through the viewing window.
A test is invalid if the control line B is absent.

Table A4.3. Documentation of training
Date of
training
(dd/mm/yy)

3.

Location of
training

No. of
persons
trained

Roles and responsibilities
of persons trained
(e.g. supervisor, field
technician)

Method(s) of training
(e.g. bench aid, video,
in-person)

Proficiency
testing results

Irregularities

In order to collect information that may help to improve the manufacture and use of the tests, care should be taken to
note any irregularities. The abnormalities may be related to the technical performance of the test or physical construction
of the device. If possible, field teams should take photos of the observed irregularities to further document reported
observations (Table A4.4).
3.1

Examples of irregularities

Absence of control line
FTS

*Do not use this lot.
Report to WHO Contact
Alere for assistance

C = control
T = test

INVALID LOT*

INVALID LOT*

(only test line appears)

(No lines appear)

ICT

*Do not use this lot.
Report to WHO Contact
Alere for assistance
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BRT

*Do not use this lot.
Report to WHO
Contact Reszon for
assistance

1.

Broken/partial control lines (no photo available). Note the observation and repeat with a new test. If the
irregularity is noted in the second test, do not use the rest of the lot. Obtain a new lot to complete the survey.

2.

Blood not absorbing in the sample pad and thus not flowing on the strip or slow sample migration from the
sample pad to the nitrocellulose strip (> 2 minutes) (ICT and FTS) or sample fails to migrate across the entire
reading window (BRT). In the example figure below, the blood sample was placed on the sample pad at 12:09.
The reading time was originally marked as 12:19. The blood did not reach the nitrocellulose strip until 12:13 and
the reading time had to be adjusted to 12:23. Note the observation and either (i) adjust reading time only when
this is experienced or (ii) repeat with a new test.

Visible sample migration
after 4 minutes

3.

Missing or misaligned absorbent layer on sample pad component. Do not use the defective test. Record the
observation, including lot number of the affected test(s). Obtain and use a new test with a properly aligned
sample pad.

Defective
sample pad
Normal
sample pad
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5.

Missing components. Ensure all components are included in the kit. Use the bench aids for support.
a. Examples noted with BRT, the vials with chase buffer were not properly sealed and the quantity of
buffer is inadequate to perform all the tests. The product insert describing the assay procedure was not
available in all the BRT kits.

Table A4.4. Irregularities
Date

Test

Description of irregularity

Kit lot number

Kit lot
expiration date

No. of tests
with identified
irregularity

No. of districts
where affected
lot used

4. Operational challenges
In order to collect information that may help to improve the construction and use of the diagnostic tests, care should be
taken to note any operational challenges with their use (Table A4.5). The following examples have been noted and should
be addressed in any training. The careful application of the tests may reduce these challenges in the field.

4.1

Examples

of

operational

challenges

1.

Difficulty using plastic tray (blood spillage, FTS not adhering to tray)

2.

Micropipette (air bubbles, poor capillary action)
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with

FTS

3.

Sticker labels (sticking to gloves)

4.

Illegible labelling/writing IDs and time

4.2

Examples of operational challenges with BRT
1.

In the test cassette the letters “B” are used to indicate “Control” and “C” to indicate “Test” line. Often, the field
staff tend to misinterpret the letter “C” for “Control”.

Table A4.5. Operational challenges
Date

5.

Test

Description of operational challenge

Reporting

Any noted irregularities and operational challenges need to be reported to the national programme and WHO as soon as
observed. Such observations may also be reported when reporting TAS results. WHO will report irregularities to the
respective manufacturers with a request to improve production and quality. Operational challenges should be noted so
that all training materials and workshops can discuss and identify best practices for overcoming these barriers to optimal
use in the field.
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