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Abstract
This study aimed to determine the frequency of infection by intestinal protozoa diagnosed in patients from
a clinical analysis laboratory in Maceió, Alagoas, Brazil. This was a retrospective descriptive study, using a
database of stool examination results from July to December 2015. The study population consisted of males
and females of all ages, from the greater area of Alagoas. Data on epidemiological variables such as age and
gender were obtained using a collection instrument. Protozoan species were identified from stool
examinations. Results on the prevalence of intestinal parasites are described as simple and relative
frequencies. We examined a total of 1277 stool samples, of which 12.69% were positive for one or more
protozoa. 43.83% were from men and 56.17% were from women. Endolimax nana was the most prevalent
(59.22%) protozoan species followed by Entamoeba coli (23.45%). Although non-pathogenic, they indicate
fecal contamination of drinking water. The highest number (23.46%) of infected individuals was observed
among children in the 0 to 11 years age group. A high prevalence (93.83%) of monoparasitism was noted.
We concluded that there was a high frequency of infection and a high prevalence of E. nana. Infections were
more common in women than in men. Our results emphasize the need for preventive measures to control
intestinal parasitic infections.
Keywords: Epidemiology. Parasitic Diseases. Protozoan Infections.
1. Introduction
Intestinal parasitosis is an infection caused by protozoa or helminths. At a specific stage of their
biological life cycles, these parasites attach to and live within the human intestine. The fecal-oral route of
transmission is the most common. However, infection may also occur through food, water, or flying insects,
and is associated with sanitation and hygiene facilities in the community (Thamizhmani et al. 2017).
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Intestinal parasitic infections are an ongoing serious public health problem worldwide, that needs to
be addressed. In Brazil, slow economic development, lack of basic sanitation and hygiene facilities, and poor
living conditions are risk factors associated with approximately 51% of the population being infected with at
least one species of intestinal parasites (Prieto-Pérez et al. 2016).
An estimated 2.5 billion people are infected globally by intestinal parasites. In Brazil, millions of
people are infected with at least one species of parasite (possibly helminths or protozoa). Several infected
individuals reside in areas that lack basic sanitation facilities and are considered to be of low socioeconomic
status (Soares et al. 2018). Etiological agents reported to be involved in transmission include Entamoeba
histolytica/Entamoeba dispar, Giardia lamblia, Endolimax nana, Iodamoeba buetschlii (Pajira et al. 2017).
Patients commonly develop complications such as chronic malnutrition, diarrhea, nausea and
vomiting, protein loss, bowel obstruction and colitis, iron deficiency anemia, and reduced physical activity
(Turner et al. 2016). The precariousness of health is evident from the lack of knowledge regarding personal
hygiene, sanitation, and other factors (Pullan et al. 2014).
Intestinal parasitosis is one of the primary causes of nutrient malabsorption. Parasites have an
exploitative relationship with their hosts. They deplete nutrients from host tissues, causing malnutrition and
prolonged diarrhea that affects the nutritional status of the host (Pajira et al. 2017).
Despite existing data and research on the effect of parasitic infections on human health, there is a
lack of public investment and educational programs such as extension projects, aimed at controlling its rising
incidence (Humphries et al. 2017). Intestinal parasitosis is considered a minor issue and therefore neglected
by healthcare services. Consequently, healthcare agencies also neglect the harmful effects on intellectual
and physical development, as well as mortality resulting from parasitic infections (Anselmi et al. 2015).
Few papers have been published on the prevalence of intestinal parasites in the State of Alagoas (AL)
in Brazil. Rocha et al. (2019) examined 2,194 stool samples from the municipality of Pilar, AL. 67.14% of
samples were positive, representing a broad age distribution, and high frequency of Entamoeba
histolytica/Entamoeba dispar. Bezerra et al. (2019) assessed 1,336 individuals from the municipality of
Atalaia, AL. 2.7% were positive for at least one species of intestinal parasites, with a high frequency of
Entamoeba coli. Considering the importance of prevention and early treatment of this disease, we aimed to
evaluate the frequency of intestinal protozoa detected in patients from a clinical analysis laboratory.
2. Material and Methods
This study was approved by the Research Ethics Committee (COEPE) of Cesmac University Center,
protocol number: 1.080.029. We conducted a retrospective descriptive study using a cross-sectional,
quantitative design. A parasitological analysis of 1,277 stool samples was conducted using the spontaneous
sedimentation technique (Hoffman, Pons, and Janer (HPJ)), to determine the presence of protozoan cysts.
We examined two replicates (blades) per sample per individual. Data on age, gender, etiologic agent
(protozoan) as well as results of the parasitological analysis were collected using a collection instrument. All
data were recorded in logbooks maintained for our study, at the Parasitology Laboratory. Since we did not
specifically distinguish between Entamoeba histolytica and Entamoeba dispar; these species are referred to
as E. histolytica/E. dispar in this paper.
Our objective was to evaluate the frequency of intestinal protozoa diagnosed in patients from a
clinical analysis laboratory. We included all patient records from June to December 2015 and excluded those
where patients had reported helminth infections. All data were entered into a spreadsheet, Microsoft Office
Excel®, version 2013. We then conducted a descriptive analysis and reported the results as percentages.
3. Results and Discussion
We examined 1,277 stool samples, of which 162 (12.69%) were positive for one or more protozoa.
38 (23.46%) cases were detected among children aged 0 to 10 years, 30 cases (18.51%) among teenagers
aged 11 to 20 years, 23 cases (14.20%) among adults aged 21 to 30 years, 15 cases (9.26%) among adults
aged 31 to 40 years, 20 cases (12.35%) among adults aged 41 to 50 years, and 25 cases (15.43%) among
adults aged 60 years and above. Thus, we observed a high frequency of cases in children aged 0 to 11 years.
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Our results indicated that infection occurred more frequently in females (91 cases (56.17%)), than in
males (71 cases (43.83%)). Table 1 depicts the species distribution of intestinal protozoa detected in our
samples. E. nana was the most prevalent (59.22%), followed by E. coli (23.45%). These percentages are
similar to those reported by Melo et al. (2015). However, the number of cases that we detected was lower,
than that reported by Menezes et al. (2013) and Seixas et al. (2011). This difference could be due to the
diverse patient populations examined.
Our results are similar to those reported by Ferreira et al. (2013), who observed a higher frequency
of infections in women (65.4%) than in men (34.6%). More frequent infections in females can be attributed
to the fact that, women are more exposed to environments that are conducive to transmission of infection.
In addition, they also seek health services more often than men and are therefore more likely to be
diagnosed (Menezes, 2013).
Several studies have examined the occurrence of intestinal parasitic infections in various age groups.
A high frequency of infections is observed in children aged 0 to 11 years. Our results corroborate this
observation (Almeida-Filho et al. 2017; Bezerra et al. 2019; Rocha et al. 2019; Lima et al. 2020). Zaratin et al.
(2018) also report similar results, and further demonstrate that intestinal parasitosis is more frequent among
children in whom personal health and hygiene habits are not well developed.
Table 1. Species Distribution of various intestinal protozoa, detected in patients from a clinical analysis
laboratory in Maceió (AL), Brazil, between July and December 2015.
Protozoan Species
Absolute Frequency
Relative Frequency (%)
Endolimax nana
96
59.26
Entamoeba coli
38
23.46
Giardia lamblia
18
11.11
Entamoeba histolytica/Entamoeba díspar
10
6.17
Total
162
100
According to Oliveira et al. (2015), the frequency of intestinal parasitic infections decreases with
increasing age. This agrees with our results, where we observed a higher number of infections in children
compared to other age groups. Punsawad et al. (2017) attribute this decrease to acquired immunity against
intestinal parasites, and modifications in habits and hygiene practices.
Further, we also observed associations between various parasites. Monoparasitism was detected in
93.83% (152) of cases, biparasitism was detected in 4.55% (3) of cases, and polyparasitism was detected in
1.62% (1) of cases (Table 2).
Table 2. Parasitic associations of intestinal protozoa detected in patients from a clinical analysis laboratory
in Maceió (AL), Brazil, between July and December 2015.
Protozoan Species
Absolute Frequency
Relative frequency (%)
E. coli + E. nana
02
2.93
G. lamblia + I. buetschlii
01
1.62
E. coli + E. nana + E. histolytica + G. lamblia
01
1.62
Total
04
6.17
It should be noted that, E. nana and E. coli were the two most common species detected. However,
these species do not pose any health risks. Rather, they are indicators of transmission by the fecal-oral route,
and thus denote the individual’s susceptibility to acquired pathogens (Poulsen and Stensvold, 2016). Our
observations are similar to those reported by Dudlová et al. (2018).
The frequency of the pathogenic protozoa, E. histolytica/E. dispar was observed to be 6.17%, which
is different from the results of other studies (Costa et al. 2018). Despite the implementation of regulations
and increasingly stringent water treatment measures, the incidence of waterborne intestinal parasitic
infections, especially those caused by protozoa, has risen in the last 25 years, thus becoming a major public
health problem (Hafiz et al. 2015).
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Our results are consistent with the findings by Lima et al. (2020) on the prevalence of intestinal
parasites in patients from the Clinical Analysis Laboratory of University Hospital in Santa Cruz, RN. They
detected monoparasitism in 75.5% of samples, and polyparasitism in 24.5% of samples. Further, Almeida
Filho et al. (2017) reported a prevalence of parasitic diseases in the metropolitan region of Fortaleza, Ceará;
polyparasitism was detected in 0.47% of individuals. The prevalence of parasitic infections caused by various
etiological agents is primarily associated with inadequate sanitation facilities (Liao et al. 2017; Humphries et
al. 2017).
Our results corroborate the observation that, frequency of parasitic infections varies with
geographical location, even within the same municipality (Rocha et al. 2010; Rocha et al. 2011; Silva et al.
2018; Almeida Filho et al. 2018; Lima et al. 2020). The frequency of intestinal parasites observed in our study
depicts a low socioeconomic status of the study population. In addition, it denotes a lack of education among
children, as indicated by the highest frequency of infections in this age group (Zaratin et al. 2018). Inadequate
personal hygiene practices are possibly the primary factor contributing to the transmission of intestinal
parasites (Dudlová et al. 2018; Costa et al. 2018).
4. Conclusions
We detected a high frequency of intestinal protozoan infections, with a predominance of cases in
women. Infections caused by E. nana were the most prevalent, followed by E. coli. The highest number of
cases was observed in the age group between 0 to 20 years. Our results emphasize the need for
implementation of preventive measures against intestinal parasitosis. The high frequency of cases observed,
suggests a need to develop public health measures promoting good hygiene practices. In addition,
educational programs aimed at lowering the incidence and impact of intestinal parasitosis, should primarily
be targeted towards needy populations.
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