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ABSTRACT

Annual Mass Drug Administration (MDA) of single dose of antifilarial
drugs to all the eligible population was initiated in 2004 in Udupi district,
a known endemic district for bancroftian filariasis. Nine rounds were
implemented in this Implementation Unit (IU) with drug coverage ranging
from 83% to 90% in different MDA rounds and with drug compliance
rate of more than 65% in each of the MDA round. The baseline mf
prevalence of 1.3% in 2004 was brought down to 0.09% in the year
2013. The impact assessment performed after 9 MDA rounds revealed
<1% mf prevalence in each of the sentinel and spot check sites. The mf
prevalence was further measured in 10 additional sites, which recorded
<1% mf prevalence in all the sites. Having qualified for Transmission
Assessment Survey (TAS), school-based survey was conducted in March
2014 in EUvaluation unit (EU) targeting 6 to 7-year children. The number
of clusters, sample size, sampling fraction, critical cut off value, clusters
and additional clusters to be sampled were estimated using Survey
Sample Builder tool. A total of 1579 children from 53 clusters were
screened against the target of 1553 and 5 were found positive for
filaria antigen (0.3%) against the critical cut off value of 18 and hence
the decision of stoppage of further rounds of MDA was taken. The
“Post MDA Surveillance” was implemented in the EU, wherein the
mf prevalence among 5-9-year age group in sentinel and spot check
sites was measured annually for two years. The mf prevalence of such
surveys was less than 1%. The second TAS conducted in 2016 after a
gap of 2.4 years has shown presence of 0.6% filarial antigenemia thus
passing the second TAS also.
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Introduction

The annual Mass Drug Administration (MDA) of antifilarial
drugs to all the eligible population living in filaria endemic
areas was launched in India in 2004 to achieve the goal
of Elimination of Lymphatic Filariasis (ELF) by 2015 as set
under National Health Policy framed in 2002.! The goal
was in agreement with the Global Programme to Eliminate
Lymphatic Filariasis (GPELF).>2

Udupi one of the coastal districts of Karnataka state was
classified as bancroftian filariasis endemic region based
on the historical Microfilaria (mf) surveys as well on the
presence of lymphoedema cases and thus included for MDA.
The MDA in this Implementation Unit (IU) was introduced
in 2004 with DEC alone and 9 rounds were implemented
since then till 2012.

Supervised drug administration to all the eligible population
inthe IU was carried out through trained Drug Administrators
while keeping the community open to the programme.
Such an effort yielded the drug coverage ranging from
83% to 90% in different rounds of MDA. Albendazole was
co-administered with DEC since 2008.

The IU has reported 723 filariasis manifestation cases with
628 lymphoedema and 95 hydrocele cases. Morbidity
management practices were demonstrated to the patients
through the existing health care facilities in both routine
and campaign mode activity. Surgical operations were
performed to 450 eligible hydrocele cases.
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Figure |.Microfilaria prevalence and drug coverage

The mf survey was conducted in 4 sentinel sites and 4 spot
check sites before each MDA round. Spot check sites were
changed each time while keeping the sentinel sites as fixed
units. A total of 44 representative sites i.e. 4 sentinel and
40 spot check sites were thus surveyed since 2004 as an
assessment tool. The base line Mf rate which was 1.3%
was reduced to 0.09% in 2013 in response to good drug
coverage (Figure 1).

The IU has implemented more than 5 MDA rounds; has
shown drug coverage of more than 65% in all the rounds;
and the mf survey carried out before the 9% round, which
was the last round has revealed the mf prevalence in
each of the sentinel and spot check site to be less than
1%. The IU has thus full filled WHO criteria for taking
up Transmission Assessment Survey (TAS).2TAS, a WHO
protocol to help in determining whether the region has
reached critical threshold of infection, for making decision
to stop or to continue MDA. TAS was implemented in the
IU and number of positives reported during the survey was
below the critical threshold and hence MDA was stopped.
The process of TAS is described in this article.

Materials and Methods

Eligibility Criteria

The IU was verified for its eligibility for taking up TAS and
following observations were made:

1. It has completed more than 5 rounds of MDA.

2. Ithasachieved epidemiological drug coverage of more
than 65% in each of the round.

3. It has reported less than 1% mf prevalence in each
of the sentinel and spot check site in the mf survey
conducted before last round of MDA.

In view of the fulfillment of all the criteria by the IU as per
WHO TAS guidelines 2011, it was decided to conduct TAS.
However, before proceeding to TAS it was preferred to
ensure the lower mf prevalence further, and mf survey was
thus carried out in 10 additional sites as per Draft National
Guidelines for Transmission Assessment Survey 2013-14.
The mf prevalence in all the sites surveyed was individually
less than 1% with 7 sites reporting zero prevalence (Table 1).

Table 1.The mf prevalence and drug coverage showing eligibility of IU for TAS

Year of Date Indicator
initiation of | of last ear 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
MDAInEU | MDA y
MDA 90 90 90 86 86 85 83 86 88
coverage
2004 “;'Sg‘ BSE 4443 | 4217 | 4508 | 4172 | 4281 | 4119 | 4207 | 4141 | 4401
Mf + ves 58 5 5 5 5 6 4 10 6
Mfrate (%) | 131 | 012 | 0.11 | 0.12 | 0.12 | 0.15 | 0.10 | 0.24 | 0.14
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Individual site wise details of Mf survey in sentinel, spot check and additional sites conducted before TAS

Indicators

R1

R2

R3

R4

S1

S2

S3

sS4

BSE

No. Mf+ve

Mf rate %

0.18 | 1 | 556

0.00| 0 | 613

0.20| 1 | 509

0.36| 2 | 562

0.20| 1 | 500

0.00| O | 569

0.00| O | 559

0.19|1 |533

0.19| 1 |524| AR1

0.00| 0 | 505 | AR2

0.00 | 0 | 507 | AR3

0.00| 0 |536| AR4

0.00| O | 580 | AR5

0.39| 2 |513 | AR6

0.00 | 0 | 504 | AR7
0.00| 0 | 588 | ARS8

0.00 | 0 | 502 | AR9
0.15| 1 | 650 | AR10

BSE - Number of blood slides examined, R - Random (spot check) site, S - Sentinel

Study Area

The U i.e. Udupi district has 3 taluks (subdistricts) stretched
in 3880 km? with 1.17 million population. The parasite
reported is Wuchereria bancrofti and the vector is Cx.

Location of selected schools

Figure 2.Study site: Schools of Udupi district, Karnataka

Table 2.Drug coverage and mf prevalence in sub 1Us

site, AR - Additional random site.

quinquefasciatus. Considering the size of the population,
geographical area and epidemiological features within the
IU, the entire IU is taken as one Evaluation Unit (EU) for
implementation of TAS.

Sub 2004 2005 2006 2007 2008 2009 2010 2011 2012
Ws |1 2 |21|] 2 |1| 2 |1 2 |1 2 |21]|] 2|12 |1] 2 |1]| 2
Udupi | 95 | 0.18 | 90 | 0.00 | 92 | 0.09 | 86 | 0.20 | 86 | 0.15 | 86 | 0.00 | 81 | 0.00 | 84 | 0.35 | 87 | 0.09
d';“p"u'r 91298 (95|0.31[91|0.17|89|0.06|88|0.06|85]|0.32|85|0.24|88|0.06|90]0.25
Karkal | 92 | 0.00 | 89 | 0.00 | 81 | 0.00 | 81 | 0.00 | 83 | 0.20 | 82 | 0.10 | 84 | 0.00 | 86 - |88 0.00

1 - Drug coverage (%), 2 - Mf prevalence (%).
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All 3 sub IUs have shown the epidemiological drug coverage
of more than 65%; almost similar mf prevalence after
initial round of MDA ranging from 0.0 to 0.3%; have similar
parasite and similar vector (Table 2) justifying consideration
of the survey area as one EU.

Study Design

The WHO protocol was used for implementation of TAS.?
The target group selected for knowing the impact of MDA
and/or the prevalence of LF infection was 6-7-year children.
The rationale for such selection is that, young children born
after initiation of MDA should have been protected from
infection if the MDAs were effective. Presence of infection
in this group is an indicator of recent transmission and
unproductive MDAs. The survey would be more feasible if
large number of 6-7-year children is available at one place
for screening and such possibility could be expected in
schools. Numbers of schools functioning in the EU were
thus enumerated and numbers of students enrolled in 1
and 2" standard in those schools were also enumerated.
The age limit for enrolment to 1 standard being usually

6 years in India, students of 1*t and 2" standard were
considered for the survey under inclusion criteria and
others were excluded.

Survey Site

The population enumerated at 2011 census was used as
basis for all further calculations. A total of 30, 272 children
in the 6-7-year age group were estimated to be present in
the EU during the year of TAS and was calculated taking
EUs annual growth rate of 0.59% into account. The school
enumeration has yielded 30,937 students in 15 and 2"
standard. Probability of getting 6-7-year children in schools
in this occasion was more than 75% and thus opted for
school-based survey i.e. school is considered as survey site.
The EU being the educational hub and migratory core, the
out numbering of students to estimated population of 6-7
year is acceptable.

Sampling Strategy

A total of 937 schools were functioning in the EU with
30,937 students of 6-7 year and hence cluster sampling
technique was adopted for sampling.

Table 3.Survey sample builder output

Country: India

Name of EU: Udupi

Primary Vector: Anopheles or Culex

Demographic data on EU (provided by user)

Population of students in target grade(s): 30,937
Total number of schools: 937
Avg. number of students in target grade (s) per 33
school:

and then click ‘edit EU information’

*Note, if any of the above information is incorrect, click on the ‘Back to “Start Here”’ button

Cluster Survey of School Entrants

Survey Sampling Methodology (calculated by program)

Sample size for cluster design 1,556

Number of Clusters! 53

Sampling Fraction (of children within the schools)? Test all children in the target grade(s)
Sampling Interval (of children within the schools)* N/A

Critical Cut-off (maximum # positive ICT/Brugia 18

Rapid results allowable for country to “Pass”)

Based on a 10% absentee rate

1. Select schools to sample

2. Generate Lists A & B

grade(s), per school

Lists corresponding to the children selected for sampling out of all students in target

List A

List B
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The Survey Sample Builder (SSB) was used to automate the
calculation for determining the sample size, cluster size,
sampling fraction, sampling interval, critical cutoff, clusters
and additional cluster (optional) to be visited. Inputs like,
parasite type, vector spp., number of schools, number
of students in 1* and 2" standard, absentee rate - which
was considered as 10% in this instance - and number of
additional schools required were keyed in the SSB tool.
As per the SSB output (Table 3) sampling size was 1556,
cluster size was 53. There was no sampling fraction as the
average number of students per school in the EU was 33 and
sampling interval was nil in absence of sampling fraction.
The critical cut off was 18. Ten additional schools were
opted to achieve the target sampling size in speculation
of excess absenteeism.

Survey Implementation

After completion of pre TAS activities, an intersectoral
coordination meeting involving the department of Education
was convened. Further, a written communication from the
highest district administrative authority was also issued
to all the selected schools well in advance informing and
seeking their cooperation for the survey. List of Primary
Health Centers (PHCs) to which the selected schools belong
were prepared and qualified health personnel from these
PHCs were identified and were trained for TAS. Ten teams
each consisting 5 members were formed. Each team was
assigned with set number of schools and children for
screening in a fixed interval of time. Presence of a Medical
Officer during the screening period was made mandate not
only for management of any untoward incidents during the
survey but also for supervision of the survey.

The survey was taken up during 3 week of March 2014.
The Immuno Chromatographic Test (ICT) cards supplied
by the WHO were used for screening the students. The
ICT is sensitive for detecting W. bancrofti antigen. The
standard protocol was followed with respect to storage,
transportation and card preparation of ICT. Each day the
team visited the school assigned to it, consulted the school
authority and proceeded with the screening of students.
All the members of the team had fixed duty to perform,
identification and registration of the student with the aid
of class teacher was done by the first person then the
student was directed to the Card preparer who entered
student identity number on the test card after ensuring
the student’s identity and passed the test card to the
Sample collector. The sample collector, while following all
the safety measures to be followed for collection of human
sample, collected the 100 pl of blood from the subject in
the capillary tube provided with the test kit, the sample
was then transferred to the sample pad in the test kit and
the kit was forwarded the Card reader who noted the end
time of blood transfer as well the reading time on the card.
The test cards were then read exactly at 10 minutes from

the sample transfer and the result of each card was entered
into the register and the same was marked on the test card
also. All positive test cards were confirmed by the Medical
officer present with the team. The procedure was repeated
for all the students. The last person has assisted the other
team members and comforted the students.

Result Interpretation

The test cards (ICT) have ‘C’ and ‘T’ markings representing
control and test areas respectively. A clear pink line on ‘C’
and/or ‘T’ area is indicative of result reading. The cards with
only control line were considered negative. Cards showing
both control and test lines were classified as positive.
These positives cards were further graded as strong and
weak positives based on the colour intensity of the test
line. If the test line was as strong as control line it was
considered as strong positive and on the other hand if the
test line colour was faint it was treated as weak positive.
The cards with no lines are treated as invalid and the cards
with only test line are also deemed as invalid. The cards
were read under adequate lighting. Infection prevention
practices and measures for safe disposal of the bio waste
were adhered strictly.

Result

Out of 937 schools in the EU 53 schools were visited for
screening of students. A total of 1950 students were enrolled
in these 53 schools and 1579 children were screened with
ICT against the sample size of 1556. Out of these 1579 tests,
1574 were negative and 5 tests were positive with one weak
positive thus showing the Ag prevalence of 0.3%. None of
the tests were invalid. All the positive cases were treated
with full course of 12-day treatment. Epidemiological
investigation of positive cases has revealed that 2 cases
are imported which migrated from other endemic areas
of the state. The 5 positive cases are from different areas
of the EU. Microfilaria survey was carried out in houses
around each positive case and a total of 546 blood smears
were collected and none were positive for microfilaria. The
same was true for antigen positive children also. The ICT
survey in the current EU had yielded 5 positives against
the critical off of 18.

Post MDA Surveillance

After the stoppage of MDA, infection prevalence was
measured among children of 5-9-year age group in 4
sentinel and 4 spot check sites. The sentinel sites which
were selected during MDAs were retained for post MDA
surveillance also. A minimum of 50 smears were collected
from each site during 2014 after 6 months of TAS and the
process was repeated in 2015 also. The blood films were
examined by qualified Laboratory Technicians and found
that none of them are positive for microfilaria, indicating
the LF transmission in the areas of survey to be zero.
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Transmission Assessment Survey, Round 2

Second round of TAS was implemented in the EU after
a gap of 2 years and 4 months from the first round. The
survey was taken up during last week of July 2016. The
same protocols explained above for TAS 1 were followed,
however, during this round Filariasis Test Strips (FTS) were
used instead of ICTs. A total of 1671 FTSs were used out
of which 33 were invalids and it was ensured that invalid
tests are repeated with other students. Thus 1638 valid
tests were conducted on students in 56 schools against
the sample size of 1556. The survey has yielded 10 Ag
positives against the critical cut off of ‘18’. The EU has thus
passed the second TAS also. One positive student is from a
neighboring endemic district who travels daily to the school
in the EU. Other 9 cases belong to 6 different sites in the
EU. Three sites have reported 2 cases each while other 3
sites have reported 1 case each.

Discussion

Lymphatic filariasis or elephantiasis, a disabling mosquito
borne parasitic disease is endemic in 73 countries.® It is one
of the six diseases that can potentially be eradicated® and
is the fourth most common cause of disability worldwide.®
Considering the availability of advance tools, success of
control programmes and the biological factors favoring
elimination of this infection, the World Health Assembly
has passed the resolution for elimination of LF and hence
the GPELF was launched by the WHO in 2000 with the
goal of eliminating LF as a public health problem by the
year 2020. The strategies adopted to achieve the goal are
interruption of transmission by administering combinations
of antifilarial drugs to entire populations at risk which
prevents new infection and to alleviate suffering and
disability by morbidity management and hydrocelectomy.”
India being the signatory to WHA, launched MDA for ELF
in 2004 covering 600 million at risk population in 250
endemic districts.®

Planning, implementation, and decision-making guidelines
were provided when the programme was launched however,
the threshold levels given were highly conservative in the
initial guidelines.>!° This issue was resolved in the current
Transmission Assessment Survey guidelines as per the
inputs from the programmes and researchers.**3

Udupi in Karnataka state is one of such LF endemic districts
implemented 9 rounds of MDA since 2004 with drug
coverage ranging from 83-90%. At least 65% treatment
coverage for a minimum of 5 annual MDA rounds are
required to bring down the Mf prevalence to below critical
threshold.*The independent assessment of drug coverage
in the EU has reported drug compliance varying from 66%
to 80% * in different years this has resulted in reduction of
mf prevalence below 1% in sentinel and spot check sites.

ISSN: 0019-5138
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However, due to the varying coverage, the reduction of
infection prevalence took more than 5 rounds of MDA.
Independent assessment of drug coverage through medical
colleges was carried out as the gap between drug coverage
and compliance was noticed in earlier studies in other
parts of India.*° Studies have shown that number of
MDAs required in bringing down the infection prevalence is
proportional to baseline prevalence of infection, intensity of
transmission, parasite spp., vector spp. and their density. 202

The impact indicator for MDA in the current study is Mf
prevalence which is measured before each round of MDA
in selected sentinel and spot check sites. Achieving the
desired level of microfilaremia in all the sentinel, spot check
sites and also in 10 additional sites, a standardized TAS is
performed in the IU to confirm that interventions have
reduced the infection levels below a critical threshold.”
The ICT/ FTS survey conducted twice in the current EU had
yielded filarial antigen positives which were well below the
critical cut off values and hence the decision for stoppage of
further rounds of MDA was taken and the EU was declared
as ‘TAS Pass’. However, in view of the active transmission,
though below the threshold level care was taken to continue
the routine surveillance through existing National Filaria
Control Programme (NFCP) units and clinics.

School based TAS conducted in the EU is more feasible
than the community-based survey from the point of view
of manpower requirement, number of man days required
and the cost which are lesser in former type of survey.

Assessment of infection prevalence, whether it be for
microfilaremia or for antigenemia, is only a representative
survey which may end up in missing the transmission foci
that might have emerged due to migration of people from
other high burden areas; high vector density in absence
of vector control measures. It can be seen in TAS1 results
of the current study where 40% of the positive cases were
among migrants.

Inter and intra state migration from other high burden areas
which are still under MDA is a common phenomenon in
Udupi. The current EU has passed both the TAS however;
TAS is not sensitive to detect a change or to identify the
hot spots.? In such condition the post MDA surveillance
has to be very robust which has to be supported by other
complementary tools like Xenomonitoring. Low levels LF
infection in vector mosquitoes which are ‘non-invasive’
to the human population can be detected through
xenomonitoring particularly when Culex mosquitoes are
involved in transmission.?’-? Post MDA surveillance may
also be strengthened by strengthening the health care
facilities under existing National Filaria Control Programme
(NFCP). In addition to these, primary health care facilities
may also be involved in periodical assessment of infection
prevalence.



http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0002584#pntd.0002584-Farid1
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TAS is a scientific, valuable and effective tool to take decision
on stoppage of MDA. However, as stated by Chu et a/ 2013,
its utility for longer-term post-MDA surveillance needs
further experiential evidence and may be best supported
with complementary tools and methods.

Conflict of Interest: None
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