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Introduction  

In the not so distant past, dia gnostic tools for filariasis were limited to clinical diagnosis (insensitive for 
active infections, low specificity), detection of microfilariae (mf) (insensitive for infection, impractical in 
many areas), and detection of antibodies to crude native antige n preparations (poor specificity). These 
tools were inadequate for answering basic questions that are crucial to programmes for elimination of 
lymphatic filariasis (PELFs). There have been significant advances in diagnostic tools in recent years. It 
is obv ious that the thoughtful use of these tools may be more important than their intrinsic properties. 
The Japanese PELF succeeded with mf testing alone as an assessment tool. It is also possible to cut a 
piece of wood in two with a hammer! The purpose of this  working paper is to critically review the 
current state of filarial diagnostics as they apply to PELFs. This review summarizes the work of many 
scientists (much of which is unpublished). I have inserted a primer on diagnostic options as an 
appendix to hel p bring the non -specialist reader up to speed in this important area.  

Different tools may be needed for key stages in ELF programmes. I have used the metaphor of a ship 
sailing from her home port to a distant destination to illustrate this point.  

Startin g point  

Obviously, a navigator needs to know the point of origin to properly plan the journey. The first stage of 
a PELF requires a sensitive, specific, and convenient method for detecting filariasis endemicity that can 
be used to map endemic areas for in clusion in the programme. Overdiagnosis that includes 
nonendemic areas can greatly increase programme expenses and decrease the chances for success. 
Underdiagnosis and exclusion of endemic areas is also not acceptable. There are several viable 
diagnostic o ptions for this early stage. Some programmes have used traditional mf testing (usually 
with thick blood smears collected at night). This method is insensitive for active infections; it misses 
people with low mf counts and those with amicrofilaraemic infect ions that have the potential to 
contribute to future transmission. Thus, reliance on mf testing may lead to underdiagnosis and 
exclusion of areas with sustainable LF transmission from PELFs. It is tempting for programme 
managers to focus on the potential  advantages of mf testing, namely that it is specific, inexpensive, 
and low tech (low infrastructure requirement). I have emphasized ÔpotentialÕ because, in practice, mf 
testing may not have any of these desirable features. It is often very difficult to obta in representative 
samples of night blood from endemic communities for mf testing. Specificity requires proper staining 
procedures and skilled microscopists with good equipment to differentiate mf from artefacts and to 
distinguish different filarial species . These attributes are not inexpensive to implement or maintain. 



Any money saved by reliance on technically poor mf testing to classify implementation units early in a 
PELF is lost with interest paid later in the programme when the ostrich withdraws from i ts hole to find 
untreated endemic areas.  

Antibody detection and molecular xenomonitoring could easily be used for identifying areas that are 
endemic for bancroftian filariasis. However, these tools have not been widely used for this purpose to 
date. This is probably because they have not been widely available in a convenient, user - friendly 
format. This conclusion is supported by experience with antigen detection for filariasis (reviewed below 
and in the appendix ) .    

Several laboratories described methods for detecting soluble filarial antigens in human blood in the 
late 1970s and early 1980s [ 1]. However, no filarial antigen test was sensitive or convenient enough to 
be practically useful outside the developerÕs home laboratory until the Weil laboratory de veloped a 
monoclonal antibody -based ELISA (using monoclonal antibody AD12) for detecting circulating W. 
bancrofti  antigen in 1984 [ 2]. Early studies with this test showed that it was more sensitive for active 
infection than mf tests, specific for W. bancro fti  infection, and that serum antigen levels decreased 
following treatment with diethylcarbamazine (DEC) [ 3]. Although this ELISA was a useful research 
tool, it was not practical for use by public health programmes. (This is also largely true of the TropBi o 
CELISA for W. bancroft i antigenaemia that was marketed in the early 1990s. The TropBio kit has been 
widely used in research projects [ 4], but it has not caught on as a tool for mapping or monitoring ELF 
programmes.) This situation changed in 1997 with th e introduction of a lateral flow, rapid - format card 
test for detecting filarial antigenaemia (the ICT Filariasis Test) [ 5]. It took a few years for this test to 
gain acceptance. However, by 2000 the ICT test was recommended by international authorities as the 
diagnostic method of choice for mapping the distribution of bancroftian filariasis, and this test is now 
widely used around the world for this purpose in ELF programmes [ 6]. Its virtues are that it is quick 
(ten minutes), minimally invasive (100 !l blo od from a finger prick), easy to perform, and widely 
available. The last points are particularly important, because these features freed filarial antigen 
testing from the confines of research laboratories so that it could be used in field sites around the 
world. Please see the appendix for more information on this test.   

Options for mapping areas with brugian filariasis  

Despite the limitations of mf testing listed above, lack of a sensitive antigen test for Brugia  infections 
means that good quality mf test ing is still a very useful option for identifying Brugia -endemic areas. 
Parasite DNA detection (either in mosquitoes or in human blood samples) and antibody testing could 
also be used for this purpose [ 7-9]. Antibody test kits (a dip -stick and a cassette t est) based on 
recombinant antigen BmR1 have recently become commercially available. These tests have been 
reported to be sensitive for Brugia (malayi  and  timori) infection/exposure [ 10 ,11 ]. They have not yet 
been validated as tools for mapping the distribu tion of brugian filariasis for PELFs; in my opinion, 
additional studies would be needed to determine how antibody prevalence rates correspond to mf rates 
that merit inclusion in PELFs.  

Monitoring progress during an elf programme  

Let us assume that baselin e information was adequate for our ELF ship to leave port pointed in the 
correct direction. We cannot expect a ship to reach its destination without periodic navigational 
readings en route. These are important to show that we are on course, and also import ant for 
identifying problems that can be solved by mid - course corrections. The same can be said of ELF 
programmes. Interim measurements of progress may be crucially important for identifying problems 
that can be solved while funding is available and also f or securing resources needed to complete the 
programme.  



Considerations for tools for this purpose are somewhat different from those used for mapping 
endemicity. For example, consider mf testing. Microfilaraemia rates and intensities typically fall shortly  
after initiation of MDA programmes, and this is gratifying to programme managers. While we would 
agree that this is a positive change and evidence of good MDA coverage, it can also be misleading. 
This is because decreases in mf rates can be transient if t he treatment regimens employed are either 
not highly macrofilaricidal (consider changes in mf rates that would occur a few months after a first 
round of MDA with ivermectin alone) or do not interrupt transmission of the infection for a period that 
is longe r than the lifespan of most adult filarial worms. In addition to the limitations of mf testing 
mentioned above, this method does not provide much information on changes in filariasis transmission 
during an ELF programme. Therefore, while mf testing will be  employed in many areas for historical or 
practical reasons, it is not recommended as a single tool for monitoring ELF programmes (authorÕs 
opinion). While I endorse the use of antigen testing for mapping endemicity, this may not be an 
optimal tool for int erim assessments of ELF programmes (especially early on). This is because antigen 
rates tend to fall relatively slowly following effective MDA, and antigen testing, in isolation, will tend to 
underestimate the effects of MDA on microfilaraemia and transmis sion. However, antigen prevalence 
rates do fall sharply after several rounds of effective MDA. We have seen rates (card test) fall from 
19% to ~2% after only four years of MDA. If very low residual antigen rates are achieved, the risk 
that filariasis will reappear in an area should be very low (assuming no reintroduction due to 
migration). Therefore, I believe that antigen monitoring is preferable to mf testing as a monitoring 
tool. Either method is clearly preferable to no monitoring at all. Antigen monito ring in the context of 
PELFs should not be done more frequently than every two years (authorÕs opinion).  

Alternatives to antigen monitoring  

Recent studies in Egypt and Papua New Guinea have shown the value of antibody testing and 
molecular xenomonitoring  (MX)  as monitoring tools for interim assessment of ELF programmes. These 
tests are sensitive to changes that occur during a successful ELF programme that indicate the 
programme is on course. They provide information on changing rates of filariasis transmi ssion and the 
potential risk of transmission, respectively.  

However, these tests are now where antigen testing was before the ICT card test appeared Ð 
interesting research tools not quite ready for broad programme use. There is a ÔCatch 22Õ situation 
here . While it is true that antibody testing will not be widely practiced until commercial kits become 
available, kits will not appear until enough people become convinced that antibody testing is useful for 
wide - scale use.  

The situation is somewhat different  for MX, because it is a breakthrough technology that does not 
depend on availability of commercial kits; it is very unlikely that commercial kits will be developed for 
filarial MX. Despite the excitement and potential value of this technology, MX has not been a practical 
choice for use by endemic countries for monitoring ELF programmes to date; no governmentÕs national 
ELF programme uses this method for monitoring at this time. Again the issue is accessibility. However, 
we believe that recent technical adv ances have made MX a realistic choice for practical field use in 
monitoring large - scale ELF programmes. These include use of traps for more efficient collection of 
mosquitoes (gravid traps for Culex , light traps for Anopheles ), improved methods for isolati ng DNA 
from mosquito pools, software (Poolscreen2) for calculating mosquito infection rates from qualitative 
PCR results [ 12 ], and real - time PCR (Dr R. Rao, unpublished data) for specific amplification of parasite 
DNA and detection of amplified DNA product . Real - time PCR is more sensitive than conventional PCR; 
other advantages are higher throughput, reduced risk of contamination in the laboratory, and the 
ability to perform other tests (e.g. HIV viral loads) with the same instrument. The cost per test for 
real - time PCR is comparable to conventional PCR (apart from the initial cost of the equipment).  



More research is needed to determine the relative value of antibody and MX testing as monitoring 
tools. Each has advantages, and the two approaches are complem entary. Antibody monitoring of 
sentinel populations provides information on the cumulative lifetime exposure of the sampled cohort to 
filarial infection. This method requires collection of finger -prick blood from a representative sample 
(often primary scho ol children). MX is based on the ability of mosquitoes to collect human blood, which 
these flying syringes do this for a living. MX provides information on the point prevalence of filarial 
parasites in mosquitoes in the area of interest. In practice, most parasite DNA detected by MX in 
mosquitoes is from pre - infective stages. Therefore, MX should be thought of as a means of efficiently 
sampling endemic populations for the presence of microfilariae. It is not a measure of infectivity or 
current rates of tran smission.  

On the horizon: molecular assays for infectivity  

Bedbugs probably ingest mf during blood meals, but filarial DNA rates in bedbugs (and even 
mosquitoes) would provide a cloudy picture of filariasis transmission in a community. This is because 
mf  cannot not develop to the infective L3 stage in bedbugs, and bedbugs cannot transmit the parasite. 
Thus, bedbugs may be infected, but they are not infective. Entomologists and modellers are looking for 
better information on infectivity of mosquitoes. Pilo t studies performed by Dr. Steven WilliamsÕ group 
suggest that this is feasible by using reverse transcriptase PCR (RT -PCR) to amplify messenger RNA for 
genes preferentially expressed by L3. This work is ongoing, and it remains to be seen whether this tool  
will be practical and useful for use in ELF programmes.  

Endpoints for pelfs and early detection of resurgence  

More information is needed on how to use antigen, antibody, and MX tests to inform decisions on when 
it is safe to discontinue MDA. There is no  consensus on this issue at this time. We (Weil and Egyptian 
colleagues) favour an evidence -based approach to this question rather than adoption of arbitrary 
targets. In particular, we do not agree with the target sometimes mentioned of reducing mf  prevale nce 
rates to below 0.1% or the current WHO recommendation to require implementation units to 
undertake additional rounds of MDA if 1 in 3000 children born after the initiation of MDA have positive 
antigen tests [ 13 ]. We believe that these targets are well beyond what is needed to eliminate LF (or 
reduce transmission to unsustainable levels (at least in areas with transmission by Culex  or Anopheles  
mosquitoes).   

It is difficult to demonstrate the absolute absence of infection or transmission. The assessment  tools 
are not perfect, and financial constraints place limits on the number of samples that can be collected 
and tested. Therefore, we favour using statistical criteria for targets: sample sizes should be calculated 
to provide 95% certainty that the true rate is less than the target rate (with power = 0.8). Target 
rates do not need to be zero; they should be rates that are below those needed for sustained 
transmission of LF. A few new cases can be accepted if the incidence rate is well below the natural 
at trition rate for LF infections.  

Data from Egypt are again helpful in this regard. Seven per cent of our sample from localities with high 
baseline infection prevalence rates denied taking DEC/albendazole in any of the first four rounds of 
MDA. As expected,  antigen and mf prevalence rates in these people were significantly higher than in 
people who reported taking at least one round of DEC/albendazole. However, infection rates in the 
systematically noncompliant people were about 75% lower than baseline rates  in the same population 
prior to MDA. We believe that these data indicate that effective MDA programmes have a herd 
treatment effect (analogous to herd immunity seen in vaccine programmes) in that they benefit those 
who fail to participate in the programme . If transmission is greatly reduced by MDA, old infections die 



out at a much faster rate than new infections can be established. This should be obvious to anyone 
who has thought about MDA in LF, but we were happy to see actual data to support this hypothe sis.  

Returning to targets, we favour adoption and testing of targets derived from population -based studies 
of PELFs. For example, our studies in Egypt suggest targets for treated populations following four years 
of effective MDA: < 2% for antigenaemia (or  < 1% to be conservative), < 2% for antibody prevalence 
in first year primary school children, and  <  0.25% infection rates by PCR/Poolscreen. We are about to 
initiate a study that will test whether communities that have achieved these targets have reduced 
transmission below sustainable levels. Different targets may be needed in different areas, depending 
on vector species, seasonal transmission patterns, biting rates, drugs used for MDA, etc. How can we 
determine targets for different areas?  

We favour the use of antibody testing and MX as surveillance tools for early detection of resurgent 
transmission. Fairly large samples are needed to show statistically significant increases in these 
measures when baseline rates post - cessation of MDA are very low. There is no consensus at this time 
on how these or other tests should be used for post -MDA surveillance. Research is required to provide 
data on this important question.   

Advanced data analysis and modelling  
Modelling studies have the potential to help the navi gator by clearly defining the destination and by 
developing tools that can tell the captain when the ship has reached the destination (ideally with a 
predefined, finite degree of certainty). While it has been useful, we will now leave the ship metaphor 
beh ind and speak seriously about modelling.  

Research projects and ELF programmes around the world are generating reams of data on events in 
specific villages, regions, and countries. Mathematical analysis and modelling efforts are needed to 
identify patterns  in the data so that we can move from the specific to the general. Dr. Wilma Stolk 
(personal communication) has commented on this situation as follows: ÒWhile field studies are useful, 
there are few good ones, and even the best of them are limited in scale  and time by budget 
constraints. Moreover, it is not possible to test every intervention in every situation. Modelling can help 
overcome these limitations by intelligently predicting outcomes of studies that have not been 
conductedÓ.   

I believe that model ling has the potential to be very helpful for people in the real world who are 
responsible for making tough decisions about PELFs. Models should have practical outputs so that they 
can help ELF programme managers to manage. Managers need guidance on criter ia for including areas 
in MDA programmes, on when it is reasonable to stop MDA, on how to look for early evidence of LF re -
emergence, and on options for managing this unhappy situation if it happens.  

Modelling studies depend on the quality of the data ava ilable for analysis, and this has been a 
significant limitation in some prior modelling efforts for LF (authorÕs opinion). Existing models should 
now be refined by incorporating new types of data (antigenaemia, antibody rates, mosquito infection 
rates) to analyse relationships between infection and transmission parameters. While it may not be 
possible to do this for every combination of vector, parasite, and environment, I think that this should 
be done with real data from several of the major epidemiologic al situations for LF transmission. The 
hope is that improved models will be able to use these new variables (alone and in combination) to 
improve understanding of the effects of MDA on filariasis transmission and to develop practical targets 
for ELF progra mmes. 



APPENDIX    

Primer: diagnostic options for monitoring effects of mass drug administration in 
programmes for elimination of lymphatic filariasis  

Several options are available:   

Disease rates.  Disease rates (prevalence rates for hydrocele, lymphedema,  or elephantiasis) are not 
useful for this purpose because most clinically evident filariasis is chronic and develops over a period of 
many years. Chronic filariasis, like a layer of coloured stone on the face of a cliff, reflects events from 
many years pa st. Thus, disease prevalence rates are not sensitive indicators of changes in infection 
prevalence or transmission following MDA.  

Microscopic detection of microfilariae (mf testing) . This provides data on infection prevalence 
and parasite density, both of  which should fall following effective MDA programmes. However, mf 
testing is labour - intensive and requires collection of blood at night in many endemic areas. It is not 
very sensitive for active infections, and is impractical in some settings. Thus, while  membrane filtration 
of venous blood is more sensitive than thick smears for detecting mf [ 14 ], this method requires 
expensive materials and unpopular venipuncture. In addition, relatively large population samples are 
needed to demonstrate that mf prevalen ce rates are below the very low targets suggested for ELF 
programmes. On top of these problems, it is very difficult to obtain large, representative samples in 
night blood surveys in filariasis - endemic areas.  

Despite these limitations, mf testing has cert ain advantages (it is low tech and inexpensive) and a long 
track record. Unfortunately,  the availability of high quality mf testing is often taken for granted, 
although it is often not done well. It is a dying (or dead) art in many areas. Mf detection requ ires lots 
of work, training, and attention to detail (M. Sasa is a good resource on this [ 15 ]). Proper sampling of 
populations, preparation of smears, staining and microscopy is very labour intensive. Despite these 
challenges, there may well be situations where mf testing could and should be the method of choice 
for assessment. If programmes choose this approach, they should not focus on young schoolchildren 
for sampling, because mf rates are often very low in this group even in the setting of ongoing 
trans mission prior to MDA.  

More information is needed to determine residual mf prevalence rates that correspond to interruption 
of transmission in different situations (i.e. reduction of incidence rates to well below rates of 
spontaneous clearance of filarial i nfections). These may vary in different epidemiological settings. If 
the mf threshold rate of <  1% reported from  China [ 16 ] is not completely accepted, is there any 
evidence that a mf rate of under 0.5% can sustain transmission in  non - Aedes  areas? If we ac cept a  mf 
target of < 0.5%,  this is much easier to demonstrate (because of sample size requirements) than < 
0.1%.  

Detection of filarial antigenaemia.  Sensitive immunological tests (the original AD12 ELISA and a 
commercial test based on monoclonal antibody  Og4C3 and marketed as the TropBio Filariasis Antigen 
CELISA) and a lateral flow card test based on mAB AD12.1 (now marketed as the Filariasis Now ICT 
Test by Binax) detect antigens released by living adult W. bancrofti  worms in sera/plasma/whole blood 
fro m infected subjects.[ 2,4,5] These tests do not detect antigenaemia in sera from subjects infected 
with other parasites including other filarial species. While positive tests may be seen in subjects with 
other parasitic infections if they have a history of residence in an area that is endemic for bancroftian 
filariasis, positive tests should not occur with sera from people with no history of exposure to W. 



bancrofti . Antigen tests have sensitivities of 95% or higher in untreated subjects with W. bancrofti  
mi crofilaraemia, and they also detect infections in subjects with amicrofilaraemic infections.  

Several lines of evidence support the notion that amicrofilaraemic subjects with positive antigen tests 
are truly infected: t heir sera contain the same 200 kDa pa rasite antigen (detectable by Western blot) 
that is present in sera from mf carriers; their very high antifilarial antibody prevalence rates are 
comparable to those seen in mf carriers; their antigen levels decrease or disappear following 
treatment; they a re at increased risk of developing microfilaraemia relative to antigen -negative 
subjects in the same community; like mf carriers, mf -negative men with positive filarial antigen tests 
often have motile adult worms in scrotal lymphatic vessels that are visib le by ultrasound [ 17 - 20 ]. In 
contrast, most amicrofilaraemic subjects with clinical filariasis have negative filarial antigen tests and 
no motile worms visible by ultrasound; we believe that such subjects are no longer infected with adult 
filarial worms.  

The sensitivity of antigen tests in subjects with persistent microfilaraemia following treatment is lower 
than in untreated subjects (in the range of 85% for the card test relative to membrane filtration with 
higher sensitivity in persons with mf detected by thick smear) [ 21 ,22 ]. Prior studies have shown that 
mf prevalence rates (by thick smear) are much lower than filarial antigen prevalence rates in 
untreated populations (ratio mf rate/antigen rate approximately 0.5) [ 23 ]. This ratio tends to decrease 
to 0.25 or lower following several rounds of MDA (which is more effective against mf than adult 
worms). More data are needed on the relationship between antigen and mf prevalence rates in treated 
populations.  

Antigen testing has certain advantages over mf te sting for detecting active filarial infections: (1) it is 
more sensitive than mf detection, and (2) blood collected by finger prick during the day or night can 
be used. Based on data from filarial infections in animals, filarial antigen levels are believed  to be 
related to the number of adult filarial worms in the human host [ 24 ,25 ].  

Unfortunately, antigen testing alone is not very good for monitoring progress in the first few years of 
ELF efforts based on MDA. This is because many infected subjects remain  antigen -positive for years 
after treatment, even if they achieve sustained clearance of microfilaraemia [ 21 ,26 ]. Thus, major early 
changes in mf prevalence and density, and decreases in filariasis transmission, are likely to be missed 
by monitoring progra mmes that are based solely on antigen testing. Antigen rates do however 
decrease sharply to levels that can approach zero following several rounds of effective MDA. While 
amicrofilaraemic, treated subjects with persistent antigenaemia are theoretically at some risk of 
redeveloping microfilaraemia and potentially reinitiating transmission in the future, the magnitude of 
this risk is unknown. The risk that mf might reappear following MDA is likely to depend on the drug 
combination used and the number of round s of treatments taken. The author considers this question 
(rates of recurrence of microfilaraemia in subjects with persistent antigenaemia following MDA) to be a 
high research priority.  

Additional notes on filariasis antigen card tests.  The card test was transferred from AMRAD ICT 
to Binax, Inc. in 2000. The Binax Filariasis Now test has generally performed very well, although 
technical problems with certain test lots caused an interruption in availability of the test in early 2005. 
Binax officials have to ld the author that they have solved the problem and are scheduled to resume 
sales of the test in May 2005. It is very important to read the Binax card test result at ten minutes. 
Falsely positive tests can occur if the tests are read after the recommended time point, and this 
problem increases with time (with up to 50% false positives after several hours). Simonsen and 



Magesa recently reported *  that late false positive lines can be distinguished from true positive tests 
[ 27 ] . La te -appearing false positive l ines tend to be grey instead of purple, and they have indistinct 
margins that are strongest on the lateral edges of the nitrocellulose membrane (in contrast to true 
positive lines that are purple, sharp, and fairly uniform across the membrane). In our expe rience, it is 
sometimes difficult to distinguish late false positive tests from weak true positive tests when the cards 
are read one or more days after test performance.  

Detection of filarial parasites in mosquitoes.  One commonly used traditional method i s dissection 
of host - seeking mosquitoes (collected with CO 2/light traps) to look at changes in infection (any filarial 
larvae present) and infectivity (infective larvae present) rates over time. Mosquitoes can also be 
collected with human bait to estimate annual transmission potential; this method was used to 
document dramatic decreases in filariasis transmission after MDA with DEC and ivermectin in villages 
in Papua New Guinea [ 28 ]. Unfortunately, human bait studies are labour intensive, and some have 
ques tioned the ethics of this mosquito collection method. In addition, dissection of mosquitoes 
collected by any method is insensitive for detection of parasites in areas with very low mosquito 
infection rates following MDA. Molecular xenodiagnosis (MX) detect s filarial DNA in mosquitoes by PCR 
[ 29 ]. MX is much more sensitive for detecting filarial parasites in mosquitoes than dissection. 
Unfortunately, MX by PCR is beyond the capabilities of many laboratories in filariasis - endemic 
countries.  

However, r ecent a dvances in mosquito collection strategies, DNA isolation, and DNA detection have 
the potential to change MX from a research tool to a monitoring tool that can be used by PELFs around 
the world. Because of high infrastructure requirements, we favour the mod el of establishing regional 
reference laboratories for high throughput MX testing by real - time PCR.  

Antibody monitoring. Early antibody diagnostic tests for LF were plagued by poor specificity. Our 
group achieved greatly improved specificity by testing fo r IgG4 antibodies to a recombinant filarial 
antigen, Bm14 (ORF 459 bp, expressed in pGex as a GST fusion). This antigen is similar to Bm SXP -1 
reported by PiessensÕs group [ 30 ]. Numerous studies have shown that the Bm14 antibody test is 
sensitive for infec tion with (or heavy exposure to) B. malayi  and W. bancrofti  (generally positive in 
over 90% of mf carriers) [ 31 ]. A recent blinded multicentre study confirmed this finding [ 8]. Primates 
produce antibodies to Bm14 a few weeks after they are infected with Brugia  (i.e. during the pre -patent 
period). Humans with pre -patent infections also have antibodies to Bm14; a prospective study showed 
that antibody to Bm14 was a significant risk factor for incidence of microfilaraemia over the next year 
[ 32 ]. While a posit ive antibody test does not prove current infection, this test is specific for infection or 
heavy exposure to filarial parasites (i.e. no false -positive tests are seen with sera from people with or 
without other nematode infections who have not been exposed  to filarial parasites). Prior studies have 
shown that antibody prevalence rates are much higher than mf and antigen prevalence rates in low -
prevalence settings (pre -MDA Egyptian villages) [ 32 ], but these three measures of filariasis activity 
varied in par allel in untreated populations. Antibody rates also tend to be much higher in young 
children in areas with low - level LF transmission than antigen or mf rates. For this reason, mf and 
filarial antigen tests are not as useful as antibody testing of sentinel children for assessing changes in 
LF transmission following MDA; preliminary studies have shown that antibody rates in young children 
fall fairly rapidly in the years following initiation of effective MDA programmes.  

                                                
* Simonsen PE, Magesa SM. Observations on false positive reactions in the rapid NOW Filariasis card test. Tropical Medicine 
and International Health, 2004, 9:1200-1202. 

 



Antibody testing is complementary to m olecular xenomonitoring as a tool for monitoring changes in LF 
transmission during and after ELF programmes. MX typically tests mosquitoes collected over a short 
period of time (sometimes from a single night per sampling site). This is not a problem, becau se MX is 
primarily a method that uses mosquitoes to detect mf in the human population; it is not used to 
measure transmission rates. Even so, mosquito populations vary with weather and season in many 
areas, and sometimes conditions are not suitable for col lection of representative samples of fed or 
gravid mosquitoes preferred for MX studies. On the other hand, antibody responses in a child reflect or 
integrate the childÕs lifetime exposure to LF infection, and antibody testing can be performed in any 
season . Antibody testing is also useful in locations where MX is not feasible because of technical 
difficulties in collecting mosquitoes or lack of laboratory facilities.  

One limitation of the Bm14 antibody test is that it often gives weak positive results with  sera from 
patients with loiasis and onchocerciasis [ 8]. This limits the utility of the test in areas of sub - Saharan 
Africa where LF is co - endemic with these infections. Unfortunately, the WHO AFRO region contains as 
much as 40% of the worldÕs LF burden.  

Therefore, we consider development of a LF - specific antibody test for use in sub -Saharan Africa to be a 
high research priority.  

While this review has concentrated on Bm14, antigens such as Bm5, Bm serpin, Bm shp - 1, BmR1, and 
others have been reported to h ave potential as diagnostic reagents [ 7,33 ,34 ]. Of these, only BmR1 
has been studied extensively. Numerous studies have shown that antibody tests based on BmR1 are 
sensitive for Brugia  infections [ 9- 11 ].  The sensitivity of BmR1 for W. bancrofti  infection ( generally low 
to middling) has been reported to vary with sera from different areas [ 8]. BmR1 antibody assays have 
less cross - reactivity with sera from subjects with loiasis or onchocerciasis than Bm14 antibody assays.  

References  

1.  Weil  GJ. Parasite antigenemia in lymphatic filariasis. (Short survey.) Exp Parasitol , 1990, 71:353 -
356.  

2.  Weil GJ et al. A monoclonal antibody -based enzyme immunoassay for detecting parasite 
antigenemia in bancroftian filariasis. J Infect Dis , 1987, 16:350 -355.  

3.  Weil GJ et al. Persistence of parasite antigenemia following diethylcarbamazine therapy of 
bancroftian filariasis. Am J Trop Med Hyg , 1988, 38:589 -95.  

4.  Turner P et al. A comparison of the Og4C3 antigen capture ELISA, the Knott test, an IgG4 assay 
and clinic al signs, in the diagnosis of Bancroftian filariasis. Trop Med Parasitol , 1993, 44:45 -8.  

5.  Weil GJ, Lammie PJ, Weiss N. The ICT Filariasis Test: A rapid - format antigen test for diagnosis of 
bancroftian filariasis. Parasitol Today , 1997, 13:401 - 404.  

6.  Gyapong J O et al. The use of spatial analysis in mapping the distribution of bancroftian filariasis in 
four West African countries. Ann Trop Med Parasitol , 2002, 96:695 - 705.  

7.  Chandrashekar R et al. Molecular cloning of Brugia malayi antigens for diagnosis of lymphat ic 
filariasis. Mol Biochem Parasitol , 1994, 64:261 - 274.  

8.  Lammie P et al. Recombinant antigen based assays for the diagnosis and surveillance of lymphatic 
filariasis -  a multicenter trial. Filaria J , 2004, 3:9.  



9.  Rahmah N et al. Specificity and sensitivity of a rapid dipstick test (Brugia Rapid) in the detection of 
Brugia malayi  infection. Trans R Soc Trop Med Hyg , 2001, 95:601 - 4.  

10.  Jamail M et al. Field validation of sensitivity and specificity of rapid test for detection of Brugia 
malayi infection. Trop Med Int  Health , 2005, 10:99 -104.  

11.  Fischer P et al. Detection of filaria -specific IgG4 antibodies and filarial DNA for the screening of 
blood spots for Brugia timori. AnnTrop Med Parasitol , 2005, 99:53 -60.  

12.  Helmy H et al. Test strip detection of Wuchereria bancrofti  amplified DNA in wild -caught Culex 
pipiens  and estimation of infection rate by a PoolScreen algorithm. Trop Med Int Health , 2004, 
9:158 -163.  

13.  WHO. Preparing and implementing a national plan to eliminate lymphatic filariasis (in countries 
where onchocercias is is not co - endemic) . Geneva, World Health Organization, 2000:65.  

14.  Desowitz RS, Hitchcock JC. Hyperendemic bancroftian filariasis in the Kingdom of Tonga: the 
application of the membrane filter concentration technique to an age -stratified blood survey. Am J 
Trop Med Hyg , 1974, 23:877 -9.  

15.  Sasa M. Human filariasis.  A global survey of epidemiology and control . Baltimore, University Park 
Press, 1976:513, 549, 672, 673.  

16.  Xu B et al. Studies on the transmission potential in controlled areas of Henan Province. Chin Med J , 
1997, 110:807 -810.  

17.  Weil GJ et al. Parasite antigenemia without microfilaremia in bancroftian filariasis. Am J Trop Med 
Hyg , 1996, 55:333 -337.  

18.  Weil GJ et al. A longitudinal study of bancroftian filariasis in the Nile delta of Egypt: baseline data 
and  one year follow -up. Am J Trop Med Hyg , 1999, 61:53 -58.  

19.  McCarthy J et al. Clearance of circulating parasite antigen as a measure of the macrofilaricidal 
activity of diethylcarbamazine in Wuchereria bancrofti infection. J Infect Dis , 1995, 172:521 -526.  

20.  Fari s R et al. Bancroftian filariasis in Egypt: Visualization of adult worms and subclinical lymphatic 
pathology by scrotal ultrasound. Am J Trop Med Hyg , 1998, 59:864 -867.  

21.  El Setouhy M et al. A randomized clinical trial comparing single -  and multi - dose combin ation 
therapy with diethylcarbamazine and albendazole for treatment of bancroftian filariasis. Am J Trop 
Med Hyg , 2004, 70:191 - 196.  

22.  Ramzy RM et al. Field evaluation of a rapid - format kit for the diagnosis of bancroftian filariasis in 
Egypt. East Mediterr H ealth J , 1999, 5:880 - 7.  

23.  Faris R et al. Community diagnosis of bancroftian filariasis. Trans R Soc Trop Med Hyg , 1993, 
87:659 - 661.  

24.  Weil G et al. Monoclonal antibodies to parasite antigens found in the serum of Dirofilaria immitis -
infected dogs. J Immunol , 1 985, 134:1185 -1191.  

25.  Weil G et al. Circulating parasite antigen in Brugia pahangi - infected jirds. J Parasitol , 1990, 76:78 -
84.  



26.  Ismail MM et al. Long - term efficacy of single -dose combinations of albendazole, ivermectin, and 
diethylcarbamazine for the treatme nt of lymphatic filariasis. Trans R Soc Trop Med Hyg , 2001, 
95:332 - 335.  

27.  Simonsen PE, Magesa SM. Observations on false positive reactions in the rapid NOW Filariasis card 
test. Trop Med Int Health , 2004, 9:1200 - 1202.  

28.  Bockarie MJ, Kazura JW. Lymphatic filari asis in Papua New Guinea: prospects for elimination. Med 
Microbiol Immunol , 2003, 192:9 - 14.  

29.  Williams S et al. Development and standardization of a rapid PCR -based method for the detection 
of Wuchereria bancrofti  in mosquitoes for xenomonitoring the human p revalence of bancroftian 
filariasis. Ann Trop Med Parasitol , 2002, 96:S41 -46.  

30.  Dissanayake S, Xu M, Piessens W. A cloned antigen for serological diagnosis of Wuchereria 
bancrofti  microfilaremia with daytime blood samples. Mol Biochem Parasitol , 1992, 56:269 -277.  

31.  Ramzy R et al. Evaluation of a recombinant antigen -based antibody assay for diagnosis of 
bancroftian filariasis in Egypt. Ann Trop Med Parasitol , 1995, 89:443 - 446.  

32.  Weil GJ et al. A longitudinal study of Bancroftian filariasis in the Nile Delta of Egy pt: baseline data 
and one - year follow - up. Am J Trop Med Hyg , 1999, 61:53 -8.  

33.  Zang X et al. The serpin secreted by Brugia malayi microfilariae, Bm -SPN-2, elicits strong, but 
short - lived, immune responses in mice and humans. J Immunol , 2000, 165:5161 - 5169.  

34.  Noordin R, Aziz MA, Ravindran B. Homologs of the Brugia malayi diagnostic antigen BmR1 are 
present in other filarial parasites but induce different humoral immune responses. Filaria J , 2004, 
3:10.  


