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Abstract. Brugia malayi infection is endemic in several Asian countries. Filaria-specific 1gG4 anti-
body detection based on BmR1 recombinant antigen has been shown to be sensitive and specific for
the diagnosis of brugian filariasis. Two formats of the test has been reported ie indirect ELISA (BE)
and rapid dipstick test (BR). Since different test formats use different amounts of sample and re-
agentswhich may affect its sensitivity and specificity, this study was performed to compare these two
test formats in the detection of B. malayi. A total of 264 blinded serum samples from India and
Malaysia were employed. Group 1 comprised 164 samples from actively infected individuals and
group 2 comprised 100 samples from filaria non-endemic aress. Sensitivity was 96.3% (158/164)
and 90.8% (149/164) for rapid test and ELISA respectively; chi-square p=0.00. Both test formats
demonstrated 100% specificity. Therefore the rapid test format was equally specific but more sensi-
tive than the ELISA format. The ELISA format would be able to demonstrate decline in 1gG4 titer
post-treatment while the rapid test would be very useful for screening and diagnosisin the field.

Brugiainfectionsaccountsfor ~ 10% of the
120 million peopleinfected with lymphatic filari-
asis(WHO, 1997). Thisspeciesisendemicin In-
donesia, India, Maaysia, Thailand, Vietnam, Phil-
ippines and South China. The routine detection
method is by microscopy of night blood. How-
ever, this technique is insensitive and leads to
many undetected cases (Turner et al, 1992). A di-
agnostic method with high sensitivity and that
does not require night blood sampling isurgently
needed to assist in the ongoing WHO-initiated
global program for the elimination of lymphatic
filariasis.

Two serological assay formatsie rapid dip-
stick test (BrugiaRapid, BR) and ELISA (Brugia-
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Elisa, BE), both of which utilized the same re-
combinant antigen (BmR1), have been previously
reported to demonstrate good sensitivity and
specificity for the detection of brugian filariasis
(Rahmah et al, 2001a,b). Bothtestsused the same
principle of binding the recombinant antigento a
filarial-specific human 1gG4 antibody in the pa-
tient sample, followed by binding of the complex
to mouse anti-human 1gG4 monoclonal antibody.
The two test formats differ in the amounts of
sample and reagents and in the methods of detec-
tion; these differences can affect the sensitivity
and specificity of the test. This study was con-
ducted to compare the sensitivity and specificity
of these two test formats in the detection of B.
malayi infection.

A total of 264 blinded serum samples were
used in this study. Group 1 was comprised of 164
samples from actively infected individuals from
brugian filariasis endemic areas in Kerala, India
and group 2 was comprised of 100 samplesfrom
filarial non-endemic areasin Malaysia. Actively
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infected people are defined as those who are
microfilaremic or amicrofilaremics with adult
worms in the lymphatics. Out of the 164 indi-
viduals, 156 had circulating microfilaria(mf) and
8 were amicrofilaremic. The latter comprised of
treated individuals who were microfilaremic in
samples shortly before the commencement of
treatment. Threeindividualsweretreated with one
dose of 6mg/kg diethylcarbamazine (DEC) aday
before sampling and 5 individualsreceived treat-
ment 2 weeks before sampling; the treatment of
the latter comprised of either one dose of
invermectin (200 pg/kg) + DEC (6 mg/kg) or
ivermectin + albendazole (400 mg) or DEC +
albendazole. Sincetheseindividualsweretreated
shortly prior to sampling and did not receive a
complete course of the drug(s), it would be ex-
pected that some of the adult worms would still
be alive, thusthey were considered to be actively
infected at blood sampling time. The 100 sera
from the group 2 samples came from non-filarial

Table1
Samples with low 1gG4 responsiveness as
indicated by negative serology results either

with BR or BE or both.

No. Code No. mf/ml BR BE
1 15d 12 + -
2 110b 516 + -
3 110d 300 + -
4 114 224 - -
5 127a 403 - +
6 127b 76 - -
7 127c 36 - -
8 127d 4 - -
9 141b 16 + -

10 145a 1,981 + -

11 145b 640 + -

12 146a 531 + -

13 146¢ 0 - -

14 147¢ 72 + -

15 148a 146 + -

16 149¢c 4 + -

BR : Brugia Rapid; BE : BrugiaElisa

For all samples, BR and BE were performed at |east
twice to confirm the results. For BE, the tests were
also repeated with varying amounts of antigen and se-
rum concentrations to ensure the negative resultswere
not due to a prozone effect .
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endemic areas; they comprised 20 with soil-trans-
mitted helminth infections, 10 with other helm-
inthic infections, 20 with protozoan infectionsand
50 hedlthy people. All sera samples were from
serabank of each institution and had been previ-
oudly collected according to the requirements of
the ethics committee of each institution.

The procedures employed for performing
BR and BE wereaspreviously reported (Rahmah
et al, 2001a,b). For the BR test, the dipstick pre-
viously lined with BmR1 recombinant antigen and
control antibody (goat anti-mouse 1gG) is placed
in a microwell containing equal volumes of se-
rum and buffer. When the dipstick was almost
fully wetted, the sample pad was cut and the dip-
stick was placed in areconstituted conjugate well
(monoclonal anti-human 1gG4 conjugated to col-
loidal gold). Theresultswereread within 15 min-
utes. The appearance of two linesindicated aposi-
tive result while the appearance of onelineindi-
cated anegativeresult. For BE, apatient sample
is added to the recombinant antigen-coated
microtiter plate wells and incubated for 2 hours
at 37°C. After awashing step, peroxidase conju-
gated monoclonal anti-human 1gG4 is added and
incubated for 30 minutes. Another washing step
follows before ABTS substrate is added and the
results read at 405 nm with a spectrophotometer.

When compared to microscopy, the group 1
samples showed that the sensitivity of BR was
96.3% (158/164) and the sensitivity of BE was
90.8% (149/164); this difference wasfound to be
significant by chi-square analysis (p=0.00). Table
1 shows sampleswith negative results by thetwo
tests. The percentage of individuals with 1gG4
low responsivenessby BR was 3.7% (6/164), by
BE was 9.2% (15/164), by either test was 9.8%
(16/164) and by both tests was 3.0% (5/164).
From the group 2 samples, both the BR and BE
were negative thus demonstrating a 100% speci-
ficity and concordancein results between the two
tests.

Previous multicenter laboratory evauations
showed that BE demonstrated sensitivity and speci-
ficity of 96-100% (Rahmah et al, 2001a); BR dem-
onstrated sensitivities and specificities of 97% and
99% (Rahmah et al, 2001b); and 93% and 100%
(Rahmah et al, 2003, in press) respectively. The
false positive results in these previous studies and
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in the present study can be attributed to low 1gG4
responsivenesssin theseindividuals. Thisphenom-
enon was previoudy reported whereby ~ 10% of
microfilaremic individuals in a bancroftian filari-
asisendemic areaswerefound to be negativein an
1gG4 assay (Marley et al, 1995). In addition, pa-
tients with concurrent immunocompromising dis-
easesmay a so show false negativeresults. Thelat-
ter isexemplified by acaseat Universiti SainsMa-
laysia hospital of a patient on chemotherapy who
had non-Hodgkin’s lymphoma and active brugian
filariasis (microfilaremic). Filariasis serology us-
ing the Brugia Rapid dipstick was positive (albeit
weskly positive); however Brugia-Elisagavenega-
tive results (optical density of 0.07; cut-off OD is
0.300).

Thusthe sengitivity of an assay will affect the
percentage of low 1gG4 responders reported in a
population. We can expect thekind of antigen used
inan 1gG4 assay will affect the percentage of low-
respondersin a study. Thus, for the purpose of pa
tient diagnosis, it is best to perform both micros-
copy and the 1gG4 test to attain maximal sensiti-
vity. However, dueto the good sensitivity and high
specificity of the 1gG4 test, it may be used as the
sole method for brugian filariasis screening.

It can be observed from Table 1 that there
appeared to be no relationship between mf levels
and low 1gG4 responsiveness, since sampleswith
negative serology (either BR- or BE-) had varied
levels of microfilaremiaie five personswith low
mf levels (less than 20 mf/ml), three with inter-
mediate mf levels (<100 mf/ml) and seven with
high mf levels. Thisisin agreement with the re-
sults of aprevious study which showed no corre-
lation between mf levels and ELISA results
(Rahmah et al, 20014a).

Since Brugia ELISA provides quantitative
results, it would be useful as aresearch tool and
to demonstrate the decline in the filarial-specific
|gG4 titer in post-treatment follow-ups. Thelower
sensitivity of ELISA will show clearance of the
infection faster than by therapid test. Brugia-Elisa
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could be applicable in situations where filariasis
screening is performed in adesignated |aboratory
by trained personnel, such asin the screening of
foreign workers from endemic countries. ELISA
can then be performed on many samples in one
run, thus allowing for cost savings.

Thisstudy showsthat BrugiaRapidisequally
specific but more sensitivethan Brugia-Elisain de-
tecting brugianfilariasis. Thedipstick format isbe-
ing commercialized by Malaysian BioDiagnostics
Research Sdn Bhd (MBDr). A second generation
of the rapid test in asimpler cassette format is be-
ing developed. Duetoitsfield-applicability, Brugia
Rapid would be useful infilariasis screening in en-
demic aress, and for patient diagnosis, especially
in remote areas.
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