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ABSTRACT

The purpose of this study was to estimate the prevalence of intestinal parasites in both
cooperative-affiliated and independent waste pickers operating at the municipal sanitary
landfill in Campo Grande, Mato Grosso do Sul, Brazil, and associate these findings with
hemoglobin, eosinophils, vitamin A and C levels and interleukin 5 and 10 (IL-5 and IL-10)
production. Biological samples were collected, in addition to clinical, epidemiological, and
sociodemographic data. Stool analyzes were based on sedimentation by centrifugation and on
spontaneous sedimentation. High-performance liquid chromatography was used to determine
vitamin A and C levels. ELISA was employed to quantify interleukins. Intestinal parasites
were found in 29 of the 66 subjects assessed (43.9%). Endolimax nana (22.7%), Entamoeba
coli (21.1%), Giardia lamblia (6.1%), Entamoeba histolyticalE. dispar (4.5%), and Ascaris
lumbricoides (4.5%) were the most prevalent species. Pathogenic parasites were detected in
11 individuals (16.7%). Hypovitaminoses A and C were detected in 19.6% (13/66) and 98.4%
(65/66) of subjects, respectively. IL-5 and IL-10 production was observed in 21 (31.8%) and
32 (48.4%) subjects, respectively. Infection with pathogenic intestinal parasites was not a

cause of vitamin A and C deficiency or IL-5 and IL-10 production among these workers.

KEYWORDS: Occupational health. Solid waste. Parasites. Vitamins. Hypovitaminose A.
Hypovitaminose C. Cytokines. Waste pickers. Parasitosis. Intestinal parasitism. Intestinal
parasitosis.

INTRODUCTION

Worldwide, consumerist lifestyles have led to increased generation of solid
waste'2. Waste pickers are typically low-income individuals who collect, sort,
process, transform, and market recyclable materials. Frequent exposure to waste
materials renders these workers particularly vulnerable to health hazards®*. In
addition, the limited awareness on the connection between waste exposure and
disease acquisition (e.g., viral, bacterial, fungal, protozoan and helminth infections)
among these workers makes the occupational health of this group a fertile field
for studies and interventions addressing health policies and the health-disease
process®®7,

Intestinal parasitoses, a public health problem in Brazil, are associated with
poor sanitation and living conditions, as well as poor personal, food-related
and environmental hygiene, constituting a major cause of morbidity in humans.
Intestinal parasitoses in association with malnutrition will particularly impact
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on physical, psychosomatic and social developments®.
Although nutritional deficiencies can influence the onset
and course of parasitic infections, immunopathological
and immunoprotective mechanisms involved have not been
fully clarified®.

Given the scarcity of investigations on intestinal
parasitosis among waste pickers, the present study was
designed to estimate the prevalence of infection among
this population in Campo Grande, the capital city of Mato
Grosso do Sul State, Midwest Brazil, and to associate this
condition with hemoglobin, eosinophils, vitamin A and C
levels and interleukin 5 (IL-5) and 10 (IL-10) production. A
further objective was to make this population segment more
visible to the Brazilian Unified Healthcare System (SUS),
thus facilitating access to and humanizing healthcare.

MATERIAL AND METHODS

The investigation was conducted in Campo Grande
at two waste picker cooperatives (Coopermaras and
Coopernova) and at the municipal sanitary landfill, from
June 2014 to June 2015.

Waste pickers registered in the cooperatives and those
working independently at the landfill were invited to join
the study.

The study inclusion criteria were working as a waste
picker and/or sorting recyclable materials, aged 18 years
or older and the provision of a written informed consent.

Individuals with impaired capacity to exercise civil
rights and fulfill civil duties or those with intellectual
disabilities were excluded, as were those for whom
special types of consent are mandatory - e.g., members
of Quilombola groups (inhabitants of ethnically
homogeneous, typically isolated rural communities
of descendants of former Afro-Brazilian slaves) or
indigenous communities.

After providing informed written consent, participants
were interviewed for collection of sociodemographic (sex,
age range, educational level, household income), clinical
(diarrhea, abdominal pain, nausea, vomiting, weight loss,
hyporexia) and epidemiological data (personal and food
hygiene, basic sanitation), using customized forms. The
interviews were conducted by trained health professionals.

Stool samples were collected in universal specimen
flasks containing MIF fixative (distilled water, merthiolate,
formaldehyde, glycerin) and stored at room temperature
until processed. Parasitological examination was performed
using centrifugation-sedimentation'® and spontaneous
sedimentation''. Two slides per sample were examined.

Blood samples were collected by peripheral venous
puncture.
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Automated blood counts, performed on a Sysmex
XE-2100D analyzer, employed 2 mL of whole blood
treated with anticoagulant and EDTA. Differential leukocyte
counts were confirmed with blood smears stained with
May-Griinwald-Giemsa. For both sexes, anemia was
defined as a hemoglobin level below 13.5 g/dL. Eosinophilia
was defined as a relative count above 8%.

Vitamins A and C were quantified by high-performance
liquid chromatography, using Chromsystems Diagnostics
kits (Chromsystems Instruments & Chemicals GmbH,
Grifelfing, Germany). Normal values for vitamins A and
C were defined as 0.3-0.7 and 4.6-15.0 mg/L, respectively.

Human IL-5 Mini ELISA Development and Human
IL-10 Mini ELISA Development kits (Peprotech, Rocky
Hill, NJ, USA) were used to quantify IL-5 and IL-10,
respectively. All quantification procedures were conducted
at the Interdisciplinary Laboratory of Medical Research of
the Oswaldo Cruz Foundation, Rio de Janeiro.

Carriers of pathogenic parasites were prescribed
metronidazole (for protozoans) and albendazole (for
helminths). Dietary guidance was provided to prevent
vitamin A and C deficiency and intestinal parasitosis.

Data were subjected to the chi-square test with Yates’s
correction, the chi-square test for trend, and the Fisher’s
exact test, using Epi Info 3.5.3 and BioEstat 5.0 software.
Prevalence ratios were calculated with 95% confidence
intervals. Associations were considered statistically
significant when p < 0.05.

The study design and the informed consent form were
approved by the Universidade Federal de Mato Grosso do
Sul (UEMS) Ethics Committee for Research on Humans
(approval N° 467.624).

RESULTS

From the total of 66 subjects, 43.9% (32.0-55.9%,
95% CI) tested positive for intestinal parasites. A 16.7%
prevalence (7.7-25.7%, 95% CI; 11/66) was found for
pathogenic species. Endolimax nana (22.7%), Entamoeba
coli (21.1%), Giardia lamblia (6.1%), Entamoeba
histolytica/E. dispar (4.5%) and Ascaris lumbricoides
(4.5%) were the most prevalent pathogenic parasites
(Table 1).

The age of subjects ranged from 19 to 67 years
old. Males accounted for 60.6% of the sample. Most
subjects (65.1%) had never attended school or completed
elementary education. Regarding monthly income, 42.4%
of participants earned one minimum wage or less (Table 2).

The prevalence of parasitism (n = 29) did not differ
significantly by gender, age group, educational level or
household income.
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Table 1 - Distribution of fecal parasitological findings among
waste pickers. Campo Grande, MS, Brazil, 2014-2015 (n = 66)

N* %

Parasitosis

Negative 37 56.1

Positive 29 43.9
Commensal protozoans

Endolimax nana 15 22.7

Entamoeba coli 14 21.2

Blastocystis hominis 2 3.0

lodamoeba bditschlii 1 1.5
Pathogenic protozoans

Giardia lamblia 4 6.1

Entamoeba histolytica/E. dispar 3 4.5
Helminths

Ascaris lumbricoides 3 4.5

Strongyloides stercoralis 1 1.5

Hookworms 1 1.5

*One or more species possible per individual.

Among the 66 participants, 97.0% reported having
access to piped water (3.0% did not respond) and
95.5% reported the habit of washing food items before
consumption (4.5% did not respond). The prevalence of
parasitism (n = 29) was not significantly influenced by the
availability of a sewage system in the place of residence,

the habit of wearing shoes, or the habit of washing hands
before meals and after using the bathroom (Table 3).

No significant differences in the proportion of subjects
presenting or not with diarrhea, abdominal pain, nausea,
vomiting, weight loss, hyporexia, anemia, eosinophilia,
hypovitaminoses A or C, or IL-5 and IL-10 production in
response to pathogenic parasites were observed (n = 11)
(Table 4).

Regarding the three individuals diagnosed with
pathogenic intestinal parasites and eosinophilia, one
was infected with Giardia lamblia and two with Ascaris
lumbricoides. Hypovitaminosis C was detected in all
subjects except one. Among the three individuals with
IL-5 production and pathogenic parasites, two had
helminthiasis, a possible cause of the generation of this
cytokine.

DISCUSSION

This is the first study to investigate intestinal parasitosis
in waste pickers in Midwest Brazil. A 43.9% prevalence of
parasitosis was detected, but comparisons are limited by
the lack of investigations on intestinal parasitism in adults,
particularly among waste pickers, in Brazil. Nunes ez al.'?,
investigating 22 garbage collectors in Patrocinio county,
Minas Gerais State, found a higher prevalence of non-
pathogenic Entamoeba coli and Endolimax nana, consistent
with the present findings. Although these parasites are
human gut commensals, their detection can reveal higher

Table 2 - Sociodemographic variables investigated among waste pickers. Campo Grande, MS, Brazil, 2014-2015 (n = 66)

Variable Parasitized Non-parasitized p
N % N %
Sex 1 0.969
Female 12 46.1 14 53.9
Male 17 425 23 57.5
Age range (years) " 0.827
20-40 15 46.9 17 53.1
>40 14 41.2 20 58.8
Educational level @0.700
No data* - - 3 100.0
Incomplete primary education or no formal education 20 46.5 23 53.5
Middle school diploma (8-9 years) 6 50.0 6 50.0
Incomplete high school 2 40.0 3 60.0
High school diploma (11-12 years) 1 33.3 2 66.7
Household income (minimum wages) @ 0.269
No data* - - 2 100.0
<1.0 12 42.9 16 57.1
1.1-2.0 10 38.5 16 61.5
>2.0 7 70.0 3 30.0

*Excluded from statistical calculations. " Yates-corrected Chi-squared test. ® Chi-squared test of trends.

Rev Inst Med Trop Sdo Paulo. 2017;59:e87

Page 3 of 6



Higa Junior et al.

Table 3 - Other variables investigated among waste pickers. Campo Grande, MS, Brazil, 2014-2015 (n = 66)

. Parasitized Non-parasitized

Variable P

N % N %

Sewage system 0.875
No data* 1 50.0 1 50.0
No 27 42.9 36 57.1
Yes 1 100.0 - -

Habit of wearing shoes 0.857
No data* 2 66.7 1 33.3
No 100.0 - -
Yes 26 41.9 36 58.1

Habit of washing hands before meals 0.645
No data* 2 66.7 1 33.3
No - - 2 100.0
Yes 27 44.3 34 55.7

Habit of washing hands after using bathroom 0.560
No data* 2 66.7 1 33.3
No 20.0 4 80.0
Yes 26 44.8 32 55.2

*Excluded from statistical calculations. (" Fisher’s exact test.

Table 4 - Clinical and laboratory variables investigated among waste pickers. Campo Grande, MS, Brazil, 2014-2015 (n = 66)

Pathogenic intestinal parasites

Variable Yes (n=11) No (n = 55) po
N % N %

Clinical variables
Diarrhea 4 36.4 20 36.4 1.000
Abdominal pain 3 27.3 25 45.5 0.440
Nausea 4 36.4 17 30.9 0.976
Vomiting 4 36.4 14 255 0.687
Weight loss 3 27.3 18 32.7 1.000
Hyporexia 5 45.5 14 25.5 0.329

Laboratory variables
Anemia 1 9.1 10 18.2 0.822
Eosinophilia 3 27.3 8 14.6 0.527
Hypovitaminosis A 3 27.3 10 18.2 0.742
Hypovitaminosis C 11 100.0 54 98.2 1.000
IL-5 3 27.3 18 32.7 1.000
IL-10 3 27.3 29 52.7 0.225

(M Fisher's exact test.

degrees of exposure to fecal contamination, thus serving as
an indicator of socio-sanitary conditions'®.

The prevalence of Ascaris lumbricoides of 4.5% found
in the present study was far lower than that of 25.0%
detected by Sposito et al.'"* among 16 waste pickers in
Pelotas and Capdo do Ledo, counties in the Southern State
of Rio Grande do Sul.
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In Pelotas, also in the State of Rio Grande do Sul,
another study'® detected Trichuris trichiura among waste
pickers. An explanation for the absence of this species in the
present sample is that infections with this helminth are more
common in coastal areas with a wet climate and sandy soil '®.

A fixative was employed to preserve all the fecal
samples, which may explain the low frequency of
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Strongyloides stercoralis and the absence of other helminth
species, whose detection requires specific techniques that
were not used in the present investigation.

Generally, low purchasing power and the educational level
indicate scant knowledge available on intestinal parasites
prevention, and thus a higher prevalence of parasitism. In
the present study, however, the opposite was observed as
non-parasitized individuals predominated. A possible reason
for this finding is the indiscriminate use of antiparasitic
drugs. Even without the support of consistent official data,
Frei et al.'” have speculated that a decreased prevalence
resulting from prophylactic antiparasitic medication can
actually mask poor underlying health and educational
conditions, delaying other prophylactic measures, as well as
efforts to improve sanitation and sanitary education.

Intestinal parasitoses can cause diarrhea, abdominal
pain, nausea, vomiting, weight loss and hyporexia but, in the
present sample, these events were more frequent in carriers of
non-pathogenic parasites and in individuals testing negative
for intestinal parasites. Absence of signs or symptoms,
however, does not rule out parasitic infections, given the
frequency of asymptomatic cases, as well as of signs and
symptoms that overlap with those of intestinal parasites®.

Intestinal parasitic infections can cause or contribute
to the development of anemia, together with factors such
as unbalanced, low-iron diets, antacids (which decrease
iron absorption), gastroplasty and presence of urogenital
or gastrointestinal bleeding'®.

Parasite-induced peripheral and tissue eosinophilias
are primarily dependent on production of IL-5, responsible
for Th-2 lymphocyte differentiation and release from bone
marrow into peripheral blood. These types of eosinophilia
are common among patients infected with trematodes,
cestodes, and nematodes. Eosinophilia caused by Giardia
lamblia remains poorly investigated?°. In the present study,
allergic reactions may have been a cause of the elevated
eosinophil counts observed in cases of non-pathogenic
parasitism or negative stool tests?.

Among the three individuals presenting with IL-5
production and pathogenic parasites, two had helminthiasis,
a possible cause of generation of this cytokine. The same
was observed for IL-10. IL-5 and IL-10 production in
individuals with negative stool tests or carriers of non-
pathogenic parasites may result from atopic diseases or
allergic reactions.

To our knowledge, no previous studies have associated
hypovitaminosis A with the presence of intestinal parasites
in waste pickers, and biochemical surveys of vitamin A
deficiency in Midwest Brazil are scarce®>?3,

Although male gender has been reported as a factor
associated with the etiopathogenesis of hypovitaminosis D,
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10 of the 13 vitamin A-deficient subjects in the present
sample were women. Morbidity and mortality rates
associated with parasitism, as well as a synergism of
this condition with vitamin A deficiency point out the
importance of evaluating at-risk populations in order to
guide the design and implementation of prophylactic
interventions?.

The detection of hypovitaminosis C in the present
sample, however, merits further discussion. Unbalanced
diets may be a cause of this condition. In cross-sectional
studies, serum vitamin C levels have indicated better
nutritional status among children who were not infected
with, or treated for Ascaris lumbricoides than among
those infected but left untreated®®. In addition, it has
been suggested that vitamin supplementation may benefit
immune responses, helping to prevent cancer and heart
disease while delaying cataract development?®.

Non-pathogenic protozoans were more prevalent in the
present sample. The sociodemographic and sanitation as
well as hygiene-related variables investigated in the present
study did not prove to be significant as factors for intestinal
parasitic infections. Despite the diagnosis of pathogenic
parasites, the clinical manifestations observed were not
secondary to intestinal parasitism. Infection with pathogenic
parasites was not a cause of hypovitaminoses A and C and
production of IL-5 and IL-10.

A limitation of this study was the small number of
subjects. Addressing health problems that affect the general
population requires concerted efforts from all sectors of
society, as well as measures to ensure that all members
will have access to an effective guidance toward the
improvement of the quality of life.
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