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SUMMARY

During the period from 1991 to 1997 the School of Public Health and Tropical Medicine,
James Cook University carried out filariasis surveys in several parts of Papua New Guinea
using the newly introduced Onchocerca gibsoni monoclonal (0g4C3) and
immunochromatographic test (ICT) antibody-based assays for filarial antigen and, in some
cases, a Knott’'s test for microfilariae. The average prevalence of filarial antigenaemia and
micr ofilaraemia was 56% and 35% respectively confirming earlier survey resultsthat filariasis
is hyperendemic in many partsof the country. The antigen tests detected 25% mor e cases than
the Knott’stest and the simplicity of the ICT and its capacity to produce almost instant results
makeit an ideal tool for surveys.

I ntroduction prevalence was in a community at North
Bosavi where the prevalence rate was 95% (8).
A number of filariasis prevalence surveys

have been done in various areas of Papua New The diagnosis of filariasis has been
Guinea, such as the Fly River area (1,2), Star revolutionized by the introduction of sensitive,
Mountains (3,4), the Sepik region (5,6), specific filarial antigen tests for Wuchereria
Schraeder Mountains (7) and Mount Bosavi bancrofti such as the Og4C3 ELISA
(8). Traditionally, the diagnosis has depended (TropBio, Townsville, Australia) and the
upon the detection of microfilariae (mf) in immunochromatographic rapid card test
blood samples collected during the night. (ICT AMRAD, Sydney, Australia). Blood can
Some surveys used methods such as wet be taken at any time, day or night, and both
preparations and thick films (2-4), which have microfilaraemic and amicrofilaraemic cases
been shown to be unreliable in detecting low will be detected. Both tests have almost
numbers of mf (9,10). Others utilized the identical sensitivity and are specific for W.
filtration technique (1,4,7). This increased the bancrofti. Thereis no cross reaction with other

sensitivity but did not solve the problem of filarial speciesor other helminths (11-13).
having to take night bloods or detecting

amicrofilaraemic cases. Even with these The first filarial antigenaemia surveys in
limitations, filariasis was found to be highly Papua New Guinea were done by Turner et al.
endemic in the areas surveyed. If the samples in the Western Province in 1991 and 1992
taken by Taukuro et al. at Lake Murray (2) are using the Og4C3 test (12,13). Since then the
excluded (because they were taken during the School of Public Health and Tropical
day) the average mf prevalence in these earlier Medicine, James Cook University has used
surveys was 51%. The highest recorded both tests to conduct a number of surveys in
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other localities in Papua New Guinea on behalf
of local health authorities and the private
sector.

M ethods

The Og4Ca3 test is asandwich ELISA based
on a monoclonal antibody raised against
Onchocerca gibsoni antigens (14). The test
was carried out according to the
manufacturer’s instructions. Briefly, blood
was collected (at night if mf were aso going to
be counted) and the serum was separated,
diluted 1:3 with the diluent supplied and placed
in boiling water for 5 minutes. The boiled
samples were centrifuged and the supernatant,
which contains the filarial antigen, dispensed
into ELISA plates pre-coated with Og4C3
antibody. All subsequent steps were carried
out at room temperature. The plates were
incubated, washed 3 times and, after rabbit
anti-onchocerca antibody had been added,
incubated for 1 hour. The plates were washed
again, antibody conjugate was added and they
were incubated for a further hour. After afina
washing 2,2'-azino-di [3-ethylbenzothiazoline
sulphonate] (ABTS) chromogen was added;
after 1 hour of incubation stopping solution
was added and the plates were read at a
wavelength of 414 nm. A positive test is
denoted by an optical density (OD) >2 SD
above the mean OD of the negative control
readings.

The ICT test consists of a card which is
folded into two halves. On one side of the card
there is a filter paper pad impregnated with a
W. bancrofti-specific polyclonal antibody
attached to colloidal gold. The other side of
the card has a strip of membrane with aline of
immobilized monoclonal antibody. Blood is
collected by finger prick and 100 pl of whole
blood is placed on the lower part of the filter
paper pad. Red cells are retained on this
portion of the pad and plasma flows upwards,
any filarial antigen present will bind with the
gold-labelled polyclonal antibody. When the
card is closed the sample and the labelled
antibody will come in contact with the strip of
membrane and migrate upwards to cross the
monoclonal antibody line. In apositive sample
the gold-labelled antibody-antigen complex
will be captured by the monoclonal antibody
and a pink line will result. Results are
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available within a few minutes and the pink
line remains visible for many months, which
facilitates the checking of results and record
keeping. In our surveys, cards were reread
after 1 hour, and the results checked by a
second person.

Microfilariae were counted using an
improved Knott’s technique (15). 1 ml of
blood was mixed with 0.9 ml of 2% Triton
X-100 in water rather than the usual 1%
formalin. This results in a reduction in the
amount of proteinaceous sludge and makes the
subsequent counting of the microfilariae easier.
The mixture was left to stand at room
temperature for 30 minutes and centrifuged at
120 g for 5 minutes. The supernatant was
removed and the deposit suspended in 100 i
of 1% formalin in water. A drop of 1%
methylene blue was added and the deposit
examined for microfilariae.

Results

Over aperiod of 6 years (1991-1997) a total
of 5 surveys were carried out in the Western
Province, 6 in Milne Bay Province, 2 in New
Ireland Province and 1 each in Madang, Gulf,
Southern Highlands, Western Highlands and
West New Britain Provinces. The average
prevalence of antigenaemia in the filaria-
endemic areas surveyed was 56% with the
highest prevalence at Nomad in the Western
Province, where it was 88%. The average
prevalence of microfilaraemia was 35%, 10%
higher than the previous estimate by the World
Health Organization (16). The results are
summarized in Table 1.

Discussion

The results confirm earlier observations that
filariasis is highly endemic in lowland areas
with pockets of endemicity extending to
highland fringe and some highland areas. They
also demonstrate that the prevalence of
filariasis can be underestimated by around 25%
if reliance is placed solely upon the detection
of mf, even if concentration methods are used.
The discrepancy between microfilaraemia and
antigenaemia has also been observed in other
parts of the world and can be due to infection
by a single sex parasite, failure of the female
worm to produce mf, or the presence of ultra-
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TABLE 1

THE PREVALENCE OF MICROFILARAEMIA AND ANTIGENAEMIA FROM VARIOUS FILARIA-ENDEMIC AREAS IN
Papua NEw GUINEA

Y ear L ocation Number Prevalence Prevalence
tested of mf of antigen

Western Province

1991 Upper Fly 600 54% 76% (Og4C3)
1991 Mogulu 300 51% 82% (Og4C3)
1993 Waiwoi Falls 485 52% 76% (Og4C3)
1999 Lake Murray 500 - 70% (Og4C3)
2000 Nomad 262 - 88% (Og4C3)

Madang Province
1996 Karkar Island 133 - 10% (Og4C3)

Gulf Province
1994 Near Kerema 222 35% 65% (Og4C3)

Southern Highlands Province
1994 Moro 181 37% 52% (Og4C3)

Western Highlands Province
1998 Mount Hagen 200 - 0% (ICT)

East New Britain Province
1994 Witu Island 69 10% 38% (0Og4C3)

New Ireland Province

1998 South Coast 140 21% 32% (Og4Cl)
32% (ICT)
1993 Lihir Island 575 20% 55% (Og4C3)

Milne Bay Province

1996 Alotau 212 23% 52% (Og4C3)
53% (ICT)
53% (Og4C3)

1997 Misimalsland 144 - 56% (ICT)

1997 Panapompom Island 18% (ICT)

1996 Kimuta lsland 50 - 39% (ICT)

1996 Rossel Island 121 - 67%

1997 Paneati Island 97 - 0%
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low mf densities which cannot be detected
even by concentration methods (16,17).
Ultrasound examination has shown that many
individuals who have antigenaemia without
microfilaraemia have adult worms in situ (17-
19). The simplicity of the ICT means that it
can be accurately carried out after minimal
amount of training and is ideal for field
surveys, but its cost of around $US1.90 per test
is a major obstacle for widespread use in
developing countries unless financial support
can be obtained. The Og4C3 test requires
laboratory facilities, but it gives a quantitative
result, and is very useful for research purposes,
or when large numbers of serum samples have
to be analyzed.

Although these surveys have gone some
way towards mapping the prevalence of
filariasis in Papua New Guinea there remains a
lot more work to do. Many surveys excluded
children below the age of 10 years. In
hindsight this was a mistake as it is now
believed that filarial infection occurs early in
life (19) and questions are being raised about
the epidemiology of filariasis in children, the
possible effects of filaria-induced
immunosuppression on the efficacy of
vaccination and the contribution of childhood
filarial infection to renal disease. Further
surveys therefore should also include young
children.
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