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Surveillance of lymphatic filariasis 5 years after 
stopping mass drug administration in Menoufiya 
Governorate, Egypt
M.A. Moustafa,1 H.S. Thabet,1 G.A. Saad,1 M. El-Setouhy,2 M. Mehrez 3 and D.M. Hamdy 1

ABSTRACT The World Health Organization recommends that before lymphatic filariasis elimination in an area can 
be confirmed, an additional survey should be performed at least 5 years after stopping mass drug administration. The 
current study aimed to determine the status of lymphatic filariasis 5 years after cessation of the mass drug administration 
in 3 sentinel Egyptian villages in Menoufiya Governorate. The rapid immunochromatographic card test (ICT) and a 
new commercial antibody detection kit (CELISA®) were used. All 1321 primary-school children aged 6–7 years old 
were ICT negative but 27 children were antibody positive. All households surveyed in one village with the highest 
antibody prevalence were ICT negative, indicating an absence of lymphatic filariasis. The CELISA antibody kit needs 
more standardization and development to be useful under field conditions. We conclude that lymphatic filariasis is 
no longer a public health problem in these villages and other villages with similar epidemiological conditions.
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د داء الخيطيات اللمفاوي بعد خمس سنوات من إيقاف إعطاء الأدوية الجموعي في محافظة المنوفية، مصر ترصُّ
منال عبد العزيز مصطفى، هالة صبحي ثابت، غادة عبد الرحمن سعد، ماجد السطوحي، محمد محرز مصطفى، دينا ممدوح حمدي

الخلاصــة: تــوصي منظمــة الصحــة العالميــة بإجــراء مســوحات إضافيــة بعــد مــرور 5 ســنوات عــى الأقــل عــى إيقــاف الإعطــاء الجموعــي للأدويــة قبــل 
تأكيــد التخلــص مــن داء الخيطيــات اللمفــاوي. وتهــدف الدراســة الحاليــة إلى التعــرف عــى الوضــع الــذي آل إليــه داء الخيطيــات اللمفــاوي بعــد مــرور 5 
ســنوات عــى إيقــاف إعطــاء الأدويــة الجموعــي في 3 قــرى خافــرة في محافظــة المنوفيــة في مــر. واســتخدم الباحثــون اختبــار البطاقــة السريعــة للاســتشراب 
ــراوح  ــن ت ــة والذي ــة الابتدائي ــال في المرحل ــع الأطف ــن أن جمي ــح للباحث ــا (®CELISA). واتض ــي سيليس ــداد ه ــف الأض ــة لكش ــة تجاري ــي ICT، وحقيب المناع
أعارهــم بــن 6-7 ســنوات وعددهــم 1321 طفــلًا كانــوا ســلبين، وأن هنــاك 27 طفــلًا لديهــم إيجابيــة في الأضــداد. كــا أن جميــع الأسر التــي أجــري المســح 
عليهــا في إحــدى القــرى التــي كانــت الأعــى مــن حيــث معــدل انتشــار الأضــداد كانــوا ســلبين باختبــار البطاقــة السريعــة الاســتشراب المناعــي، ممــا يشــر 
إلى غيــاب داء الخيطيــات اللمفــاوي. أمــا حقيبــة سيليســا التجاريــة فتحتــاج إلى المزيــد مــن المعايــرة والتطــور حتــى تصبــح مفيــدة في العمــل الميداني. واســتنتج 

الباحثــون أن داء الخيطيــات اللمفــاوي لم يعــد مــن مشــكلات الصحــة العامــة في هــذه القــرى وفي القــرى الأخــرى التــي تشــابهها في الظــروف الوبائيــة.

Surveillance de la filariose lymphatique cinq ans après l'arrêt de l'administration massive de médicaments 
dans le Gouvernorat de Menoufiya (Égypte)

RÉSUMÉ L'Organisation mondiale de la Santé recommande de mener une enquête supplémentaire au moins 
cinq ans après l'arrêt de l'administration massive de médicaments avant de confirmer l'élimination de la filariose 
lymphatique dans une zone donnée. La présente étude visait à déterminer le statut de la filariose lymphatique 
cinq ans après l'arrêt de l'administration massive de médicaments dans trois villages sentinelles égyptiens du 
Gouvernorat de Menoufiya. Le test immunochromatographique sur carte (ICT) rapide et un nouveau kit de 
détection d'anticorps commercial (CELISA®) ont été utilisés. L'ensemble des 1321 écoliers du primaire âgés de 
6 à 7 ans avaient des résultats négatifs à l'ICT mais 27 enfants avaient des résultats positifs aux anticorps. Tous 
les ménages qui ont fait l'objet d'une enquête dans un village où la prévalence des anticorps était la plus élevée 
ont eu des résultats négatifs à l'ICT, ce qui indique une absence de filariose lymphatique. Le kit de détection 
d'anticorps CELISA doit faire l'objet d'un développement et d'une normalisation plus poussés pour être utile dans 
des conditions de terrain. Nous en concluons que la filariose lymphatique ne représente plus un problème de 
santé publique dans ces villages ainsi que dans d'autres villages ayant des conditions épidémiologiques similaires.
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Introduction

Lymphatic filariasis is a globally distrib-
uted disease recognized by the World 
Health Organization (WHO) as one 
of the most disabling diseases. Bancrof-
tian filariasis, caused by the parasite 
Wuchereria bancrofti and transmitted to 
humans by mosquitoes, accounts for 
more than 90% of this disease burden 
[1]. Following the World Health Assem-
bly resolution in 1997 calling for global 
elimination of lymphatic filariasis in 
disease-endemic areas by the year 2020 
[2,3], the Egyptian Ministry of Health 
and Population initiated a national pro-
gramme in 2000 to eliminate lymphatic 
filariasis [4]. Directly observed mass 
drug administration (MDA) was con-
ducted in all known filariasis-endemic 
localities in the country, with annual 
doses of diethylcarbamazine (6 mg/kg) 
with albendazole (400 mg) to the whole 
at-risk population (more than 2. 5 mil-
lion people) over a 2-week period every 
year for 5 years [5]. Studies in Egypt 
have suggested the following provision-
al targets for treated populations at least 
5 years after stopping MDA: < 2% for 
antigenaemia (which corresponds to a 
microfilariae prevalence of < 0.5%), < 
2% for antibody prevalence in first-year 
primary schoolchildren and < 0.25% for 
mosquito infection rates by molecular 
xenomonitoring [6]. However, given 
the uncertainty regarding the number of 
rounds of MDA that are actually needed 
to achieve the elimination of lymphatic 
filariasis [7], surveillance is required as 
a key component of the elimination 
programme [8].

Weil and Ramzy discussed the value 
of different diagnostic tests (serum anti-
gen and antibody assays and detection 
of parasite DNA in vector mosquitoes) 
for different phases of lymphatic filariasis 
elimination programmes [9]. They have 
also reported the usefulness of filarial 
antibody tests for identifying endemic 
areas and following antibody rates in 
young children over time as a mean of 
assessing changes in transmission rates 

following MDA [6,8]. The very slow de-
cline of serum antibodies to the Bm14 
gene in treated individuals allows for the 
use of Bm14 enzyme-linked immuno-
sorbent assay (ELISA) in serial surveys 
of young children to assess changes in 
lymphatic filariasis transmission follow-
ing MDA [9,10]. Therefore, the use of 
more sensitive antibody tests to detect 
filarial exposure will be useful to assess 
transmission at the terminal stages of 
lymphatic filariasis programmes [9,11]. 
The CELISA® Bm14 antibody assay has 
been commercially available as a diag-
nostic tool since 2006, yet application 
to large population sizes in field studies 
has not been thoroughly assessed [9]. 
In a multicentre laboratory-based study 
Weil et al. concluded that this kit ap-
peared to be an excellent test for the 
specific detection of antibody responses 
to filarial parasites. They recommended 
the use of this antibody tool as a practi-
cal monitoring option for late stages of 
filariasis elimination programmes and 
for post-MDA surveillance [12].

WHO has recommended that be-
fore lymphatic filariasis elimination in 
an area can be confirmed, at least one 
additional survey should be performed 
at least 5 years after stopping MDA [13]. 
Based on these recommendations, the 
aim of our study was to determine the 
status of lymphatic filariasis 5 years after 
cessation of MDA in 3 sentinel Egyptian 
villages in Menoufiya Governorate. We 
conducted a transmission assessment 
survey in which primary schoolchildren 
(6–7 years of age) were tested using 
an immunochromatographic card test 
(ICT) as recommended by WHO 
[14], in addition to use of the antibody 
detection tool, the Bm14 CELISA, as a 
new surveillance tool.

Methods

Study setting and sample
This study was conducted in 3 sentinel 
villages (village A: Abo Sneita; village 
B: Garawan; village C: Kafr El Bagour) 

located in El Bagour district of Menou-
fiya Governorate. These villages were 
known to have a high prevalence of 
microfilaraemia in Egypt just before 
initiation of the Global Programme to 
Eliminate Lymphatic Filariasis.

A transmission assessment survey 
was conducted whereby the study 
population was all the available primary-
school children (6–7 years of age) in all 
schools in the 3 villages (n = 1321). This 
choice was based on the fact that these 
children were born immediately after 
lymphatic filariasis transmission had 
likely been interrupted and cessation of 
the MDA after 5 rounds. Thus this age 
group was a sensitive indicator of the 
presence of ongoing transmission of 
lymphatic filariasis. The study started in 
November 2010 and ended in Decem-
ber 2010.

In February 2012, a household sur-
vey was done. It included members of 
families of primary-school children with 
CELISA positive results in Abo-Sneita 
village (aged 16–60 years, n = 40), and a 
limited number of random blood sam-
ples were taken from different sectors 
of the village (age 16–60 years, n = 35), 
making a total of 75 cases.

Data collection
Two tests for the diagnosis of filariasis 
were performed on a total of 1321 pri-
mary-school children in grade 1 (n = 
632) and grade 2 (n = 689): the ICT 
and the ELISA test for IgG4 antibody to 
the Bm14 recombinant filarial antigen. 
Subjects in the household survey were 
tested by ICT card test only.

For the detection of antigenaemia 
by ICT (Binax ICT filariasis cards, 
620-000) a 300 µL finger-prick blood 
sample was collected from each study 
participant. The ICT test was per-
formed on 100 µL of the blood for 
the presence or absence of circulating 
filarial antigen whereby the blood was 
drawn onto the card and the results 
were read visually (negative/positive) 
after 10 minutes. The remaining 200 µL 
finger-prick blood was used to prepare 
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has been significantly reduced or 
interrupted following MDA. Accord-
ing to a study done in Giza (an area 
of high pre-MDA antigenaemia) and 
Qalyubia (an area of low pre-MDA 
antigenaemia) [6], antigen prevalence 
rates fell by 75% and 77% respectively 
about 7–10 months after the 5th round 
of MDA. The present study was carried 
out 5 years after stopping MDA, which 
allowed more time for filarial antigenae-
mia to vanish.

The finding that all tested school-
children aged 6–7 years were ICT 
negative clearly indicates interruption 
of transmission and possible elimina-
tion of lymphatic filariasis. The goal of 
the Global Programme is to eliminate 
lymphatic filariasis as a public health 
problem by reducing the transmission 
of filariasis to a very low level so that the 
transmission will cease to occur in time 
provided there is no reintroduction of 
transmission. However, it is possible 
that the sensitivity of the ICT card test 
in low-transmission settings might not 
be sufficient to detect low-level infec-
tions [15]. Also previous studies have 

plasma samples for the performance 
of the Bm14 ELISA using the filariasis 
CELISA® kit (Cellabs Pty Ltd). ELISA 
was performed as recommended by 
instructions from the developers of the 
assay. Aliquots of plasma diluted 1:100 
were tested in parallel for IgG4 antibody 
to Bm14 and a positive control. It was 
more accurate to take the readings of all 
reactant wells without blanking the plate 
reader. The absorbance of each well was 
read at optical density (OD) 450 nm. 
The cut-off value was calculated as the 
mean plus 3 standard deviations (+ 3 
SD) of known negative samples. The 
readings of test samples were calculated 
based on the differential absorbance 
of unknown versus known negative 
samples. In this study, the cut-off value 
was 0.4 OD units. Thereafter, any sam-
ple showing OD < 0.4 was considered 
negative, while any sample showing OD 
> 0.4 was considered positive.

The study was approved by the ethi-
cal committee of scientific research at 
Ain Shams University Faculty of Medi-
cine, and written consent from chil-
dren’s guardians or school headmasters 
was obtained, according to National 
Institute of Health guidelines.

Data analysis
The data were analysed using SPSS, ver-
sion 17, and the chi-squared test was 
used to assess differences between cat-
egories. P-values < 0.05 were considered 
significant and F = 2 indicating analysis 
of variance.

Results

All 1321 schoolchildren from the 3 vil-
lages and 75 adults were negative by 
ICT (0%). Among the 1321 students, 
29 (2.2%) were positive in the CELISA 
(Figure 1).

The prevalence of anti-Bm14 an-
tibodies varied considerably between 
villages (Table 1). This variation was 
statistically significant (χ2 = 57.6, P 
< 0.001). There was a higher rate of 

positive ELISA among students in vil-
lage A (9.0%) compared with village 
B (1.9%) and village C (0.2%). Also, 
there was a higher mean OD among 
students in village A (0.314) compared 
with that villages B and C (0.251 and 
0.253 respectively) (Table 2).

Discussion

The aim of this study was to determine 
the status of lymphatic filariasis 5 years 
after cessation of MDA in 3 sentinel 
Egyptian villages in Menoufiya Gov-
ernorate. In conducting the study, we 
tested primary-school children using 
the ICT test as recommended by WHO 
and a new antibody detection tool, the 
Bm14 CELISA. Regarding the ICT test, 
no positive cases (either schoolchildren 
or household members) were detected, 
and 100% of the study subjects showed 
negative results. The ICT card test is 
a technique recommended by WHO 
[13] for detection of circulating W. 
bancrofti antigens to assess the progress 
towards elimination endpoints in chil-
dren born when disease transmission 

Figure 1 Scattergram showing the reactivity of anti-Bm14 IgG4 antibodies in 
schoolchildren as distributed by village. Broken line shows the cut-off level to 
score positive and negative antibody reactivity
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shown that pre-MDA antibody preva-
lence rates are much higher than anti-
gen prevalence rates in low-prevalence 
Egyptian villages [16].

Regarding the Bm14 antibody as-
say, 2.2% of the study subjects (1321 
schoolchildren) showed positive results, 
and the highest percentage of positive 
cases (9.0%) was in Abo Sneita village. 
Therefore the antibody prevalence rate 
has risen from 0.28% just after the end 
of the 5th round of MDA to 9.0% 5 
years after the elimination programme 
in Abo Sneita [17]. This contradicting 
finding should be analysed carefully 
in order to determine accurately the 
infection status of this village. Almost 
all filariasis CELISA-positive samples 
showed low reactivity (OD values > 
0.4–< 1.0). These may be due either to 
false positives or flagging early exposure 
to infection.

Several other publications have 
evaluated the IgG4 antibody detection 
to the rBm14 antigen as a monitoring 
tool post-MDA; however, most of 
them have obtained the rBm14 antigen 

directly from Dr Gary Weil’s laboratory 
in Washington DC before Cellabs Pty 
Ltd of Australia developed the new kit 
(CELISA) in 2006 [6,18,19]. A study 
conducted by Ramzy just after the 5th 
round of MDA in 2 Egyptian villages 
reported that the antibody prevalence 
rates can take several years to fall to low 
levels after MDA [6]. Their data suggest 
that Bm14 antibody may be a sensi-
tive test to monitor continuing residual 
transmission during and after MDA.

To the best of our knowledge, the 
commercial filariasis CELISA has not 
been applied in field studies; therefore, 
no comparable data are available. A 
household survey (the 2nd section of 
our study) using ICT testing in Abo 
Sneita village (village A) was essential 
in order to confirm or deny resurgence 
of lymphatic filariasis and also to solve 
the puzzle of the CELISA kit results. 
We suggest that this is a much easier 
and more practical approach for inves-
tigating an area for lymphatic filariasis 
resurgence after MDA rounds rather 
than screening of all houses, and also is 

an appropriate method of field evalu-
ation of the tools used in post-MDA 
monitoring. The target population in 
household survey were older residents 
in Abo Sneita village (mostly house-
holds of CELISA antibody-positive 
children), based on the fact that they 
had participated in the lymphatic filaria-
sis elimination programme over 5 years, 
as confirmed by them. Therefore, they 
are a good indicator of residual infection 
in the village. However, no positive card 
test results were observed in any of the 
study subjects, which suggests there 
were no cases with active infection and 
refutes the hypothesis that resurgence 
of lymphatic filariasis has occurred in 
this area.

On the other hand the new com-
mercial ELISA kit has been tested in 
a multicentre laboratory evaluation 
[12], and it was reported that the Bm14 
CELISA appears to be an excellent test 
for the specific detection of antibody 
responses to filarial parasites and its 
high sensitivity makes antibody testing 
especially useful as an epidemiologi-
cal tool for assessing levels of infection 
and/or exposure to filarial parasites in 
populations. In this study, the raised 
suspicion that there may be a focus of 
resurgence in Abo Sneita village, based 
on the results of the new commercial 
ELISA, was contradicted by the results 
of the household survey showing no 
positive cases detected by ICT. More 
research is needed to determine the 
relative value of antibody and molecular 
xenomonitoring testing as monitoring 
tools. Each has advantages, and the 2 
approaches are complementary. Anti-
body monitoring provides information 
on the cumulative lifetime exposure to 
filarial infection, while molecular xeno-
monitoring provides information on 
the point prevalence of filarial parasites 
in mosquitoes in the area of interest 
[20].

In conclusion, our results provide 
evidence that 5 rounds of MDA with 
diethylcarbamazine and albendazole 
has improved the various measures of 

Table 1 Comparison of rates of positivity of filariasis commercial antibody 
detection kit CELISA® among schoolchildren in the study villages in Menoufiya 
Governorate, Egypt

Village Filariasis CELISA

Negative Positive

No. % No. %

Village A (n = 212) 193 91.0 19 9.0

Village B (n = 476) 467 98.1 9 1.9

Village C (n = 633) 632 99.8 1 0.2

Total (n = 1321) 1292 97.8 29 2.2

χ2 = 57 6, P < 0. 001. 
n = number of samples tested.

Table 2 Comparison of mean optical density from filariasis commercial antibody 
detection kit CELISA® test among schoolchildren in the study villages in Menoufiya 
Governorate, Egypt

Village Optical density

Mean SD
Village A (n = 212) 0.314 0.10
Village B (n = 476) 0.251 0.07
Village C (n = 633) 0.253 0.03

F = 66.0, P < 0. 001. 
n = number of samples tested; SD = standard deviation.
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filariasis endemicity and transmission 
in these 3 sentinel Egyptian villages, 
and demonstrates the success of the 
national programme to eliminate lym-
phatic filariasis in Egypt. Moreover, the 
transmission assessment survey has 
provided satisfactory results concerning 
the elimination status of the disease in 
these areas. The new Bm14 antibody 
detection kit needs further field evalu-
ation using control groups including 
older children (5th grade primary 
students) and further development 
by the manufacturers in order to be 
a standard and valid monitoring tool 
under field conditions as for the ICT. In 

addition, more field studies in different 
epidemiological settings are required 
for validation of the filariasis CELISA as 
a surveillance tool. The use of molecular 
xenomonitoring in conjunction with 
ICT would be beneficial in assessment 
of lymphatic filariasis transmission in 
the villages under study.
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