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Occurrence of Mansonella ozzardi diagnosed using
a polycarbonate membrane in a riverside population
of Labrea in the Western Brazilian Amazon
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ABSTRACT

Introduction: Mansonella ozzardi is a widely distributed filaria worm in the Amazon region. This study aimed to determine
the prevalence of M. ozzardi infection in riverine communities of Labrea municipality, Amazonas State, Brazil. Methods:
A diagnostic blood filtration method in a polycarbonate membrane was used. Results: M. ozzardi was found in 50.3% of the
sample, with the highest prevalence in farmers/fishermen (69.4%; x*= -19.14, p<0.001). The prevalence was higher in longer-
term residents (=11 years; 60.2%). Conclusions: M. ozzardi infection rates are high near the Purus River, much greater than
those previously reported based on diagnosis using thick blood smears.
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Mansonella ozzardi is a widely distributed filaria worm
that parasitizes humans in Amazonas State, Brazil, with high
prevalences detected in residents of some regions of the
Solimdes, Negro, and Purus Rivers®” @ ® ® G Simuliidae
(blackflies) are the only vector of M. ozzardi in Brazil® ™.

An endemic region for M. ozzardi in Brazil is in the municipality
of Labrea, in the Purus River region, Amazonas, where it has been
detected since the first survey in the 1950s". Subsequent studies
conducted in the 1970s and 1980s confirmed the wide distribution
of M. ozzardi in this region® ®. More recently, the prevalence of the
infection had reportedly increased in riverine communities located
near the Purus and Ituxi Rivers®®®,

In the Purus River region, only Adami et al.!'” utilized the
concentration method by Knott to diagnose mansonelliasis.
Therefore, the present study aimed to determine the prevalence
of M. ozzardi infection in riverine communities of the Labrea
municipality using a diagnostic blood filtration method in a
polycarbonate membrane, which is more sensitive than thick
blood smears!".

This study was conducted in the riverside communities of
the Purus River (Cassiand, Bacural, Jucuri, Buraco, Santa Rosa,
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Jurucua and Samauma), located approximately 200km from
the municipality of Labrea communities (S: 07°15” 34” and
W: 64°47°59”), State of Amazonas, Brazil (Figure 1). The
sample consisted of volunteer men, women, and children
aged 5-60 years selected using convenience sampling. Data
and blood samples were collected after signing the free and
informed consent form by the individual or the legal guardian.
Of the estimated 350 inhabitants in the included communities,
171 (48.6%) inhabitants were present at the time of the study
and agreed to participate.

To estimate the prevalence of Mansonella ozzardi, blood
was filtrated in a polycarbonate membrane!?. First, ImL
venous blood was collected from each individual, diluted in
10mL 0.9% saline, and filtered in a polycarbonate membrane
(Nucleopore Corporation, Pleasanton, CA, USA) with a 3um pore
diameter. Then, the membranes were removed from the filters
and mounted on microscope slides, fixed in methanol, stained
with a Panoptic kit®, and examined under an optical microscope
with a 200 magnification to search for M. ozzardi microfilariae.

The prevalence of microfilaremia was compared between
sexes and length of residence (1-5, 6-10, and >11 years) using
Chi-squared tests and between age groups (5-15, 16-30, 31-
45, and 46-60 years) and occupations (farmer/fisherman,
housewife, student, and others) using linear generalized models,
followed by a contrast analysis to verify the specific groups
between which differences existed. In addition, trend analysis
was conducted for length of residence!"®. Furthermore,
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FIGURE 1 - Municipalities of the Librea region in State of Amazonas, Brazil.

odds ratios (ORs) and 95% confidence intervals (Cls) were
determined for each group using OpenEpi. The data were
adjusted to a binomial distribution for errors and analyzed with
a significance level of 5%.

Of the 171 individuals examined, 50.3% (95% CI: 42.8-
57.8) had microfilariae, and the proportion of microfilaremic
individuals in the different communities was 38.9-66.7%
(Table 1). The prevalence was higher in men (52.5%) than in
women (48.4%), but this was not significant (p = 0.644). The
number of microfilaremic individuals significantly increased
with age (ANOVA y? = -15.82, p < 0.001) (Table 1). The
prevalence of M. ozzardi was higher in male farmers/fishermen
(34/49; 69.4%) and in housewives (30/50; 60.0%) than in the
other occupational groups (ANOVA ¥>=-19.14, p < 0.001).

Men had a higher odds of infection than women
(OR: 1.18; 95% CI: 0.64-2.16). The highest odds of infection
by occupation was in farmers/fishermen (OR: 5.32; 95%
CI: 2.38-11.8) and by age was in those aged 45-60 years (OR:
5.06; 95% CI: 1.84-14.5) (Table 1). Length of residence was
available for 166 individuals, and the prevalence increased with
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the length of residence (A = 11.33; %>= 4,66, p = 0.03): 1-5
years, 24% (6/25); 5-10 years, 39.5% (15/38); and >11 years,
60.2% (62/103).

To the best of our knowledge, this is the first epidemiological
survey to use blood filtration in a polycarbonate membrane to
diagnose M. ozzardi in the Purus River region. Our data support
the high prevalences (>50%) of mansonelliasis in the riverine
population of Purus reported in previous studies!'? . However,
the rate (50.3%) of M. ozzardi infections in the present study
was higher than that (20.7%) in another study conducted in the
Purus River region in Labrea that used thick blood smears®.
In other Purus River municipalities, such as Pauini and Boca
do Acre, prevalences of 24.8% and 24.1%, respectively, were
previously reported® (4. Therefore, lower prevalences were
detected using the thick blood smear method, indicating lower
sensitivity of this method and consequently under-reporting of
the prevalence of M. ozzardi microfilaremic individuals in the
Purus River region. Using the method by Knott, high parasitic
loads were reported in the communities of the Purus River:
63.3% in Monte Verde and 54.5% in Praia do Gado, both in
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TABLE 1 - Prevalence of Mansonella ozzardi microfilaremia, diagnosed using blood filtration in a polycarbonate membrane, according
to riverine community, sex, age group, and occupation in the Purus River, Labrea municipality, Amazonas State, Brazil, 2009.

Variable Positive/Total Prevalence (95% CI) OR (95% CI) p-value
Communities Bacural 18/34 52.9 (36.2-69.1)
Buraco 16/32 50.0 (33.1-66.9)
Cassiand 10/19 52.6 (30.6-73.9)
Jurucua 15/37 40.5 (25.7-56.8)
Samatma 20/30 66.7 (48.6-81.7)
Santa Rosa 7/18 38.9 (18.9-62.9)
Not available 0/1 0
Total 86/171 50.3 (42.8-57.7)
Sex Man 41/78 52.5(41.5-63.4) 1.18 (0.64-2.16) 0.644
Woman 45/93 48.4 (38.4-58.5) 1
Age group (years) 5-15 23/71 32.4 (22.3-43.9)2 1 <0.001*
16-30 23/39 57.9 (43.1-73.5)b 2.96 (1.49-6.79)
31-45 23/37 62.2 (45.8-76.6)P 3.42 (1.49-7.86)
45-60 17/24 70.8 (50.6-86.2)b 5.06 (1.84-14.5)
Occupation Farmer/fisherman 34/49 69.4 (55.5-81.0)2 5.32(2.38-11.8) <0.001*
Housewife 30/50 60.0 (46.0-72.8)2 3.52 (1.63-7.61)
Student 20/67 29.8 (19.8—41.6)b 1
Others 2/5 40.0 (7.3-81.7)b 1.56 (0.24-10.1)

*Different letters? P indicate statistical differences (p <0.05). CI: confidence interval; OR: odds ratio.

the Boca do Acre municipality'?. In addition, the infection
rates observed in Monte Verde in the present study were much
higher than previously described (33.3%)14. Polymerase chain
reaction (72.3% positive) is also reportedly more sensitive
than thick blood smear (42.6% positive) for the diagnosis of
M. ozzardi" (%),

The slightly higher prevalence in men, although not significant,
is possibly attributed to the increased contact of men with insect
vectors in their day-to-day activities and is consistent with the
observation of other studies conducted in Amazonas State® @
®©_ This degree of exposure to Simuliidae bites also explains
the higher prevalence in individuals that work in fields, such
as farmers, and in those of older age® ®©® (9 1n this particular
scenario, women are highly exposed to vectors due to working
in the fields with their husbands, leading to a high infection rate.

Longer residence duration in the communities
(=11 years of residence) was also associated with higher
rates of infection, indicating that the length of residence in an
endemic area and consequent exposure to vectors are crucial
for the maintenance of M. ozzardi infection. This is possibly
one of the factors responsible for accumulation of parasites in
individuals, maintaining several adult worms of different ages
with continuous production of microfilariae, infection, and
transmission by insect vectors®®, There are no previous reports
of residence duration and prevalence rates of mansonelliasis;
however, this relationship possibly also occurs in other regions.

Another important finding was that blood filtration using a
polycarbonate membrane was able to detect a high number of
parasitized children and adolescents aged 5-15 years (32.4%);
this rate was higher than studies that used the thick blood

smear method, with prevalences of 20.7%, 9.7%, and 10.2%,
respectively, in children aged 10-18 years® ®®,

The present study showed that M. ozzardi infection was
present in 50.3% of the local sample, suggesting that the
prevalence of this parasite in the region is higher than those
recorded in recent surveys® @@, Furthermore, blood filtration
using a polycarbonate membrane can be used in epidemiological
surveys, especially in regions of low microfilariae density or in
post-treatment control programs, during which this method can
be performed in the field with minimum requirements to store
blood for later analysis. Finally, an appropriate control model
should be structured of this Amazonian endemic disease, which
is currently neglected by the health authorities.
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