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Abstract

Intestinal parasitosis (IP) is a public health problem in developing countries affecting one fourth of the global population. IP are common studied in children, ne-
glecting the adults that are also at high risk and source of transmission. A screening study was performed with a convenience sample in three Colombian regions:
Guachené (Cauca), Quibdd (Chocd), and Uraba (Antioquia). Feces samples from 284 volunteers (older than 18 years old) were tested by microscopy to identify para-
site ova and cysts. The IP frequency was 14.5%, and 52.1% were males. 63.2% of the parasitized patients exhibited diarrhea, and/or abdominal pain with significant
association. 39.5% had single parasitic infection and 60.5% had multiple parasites: Blastocystis hominis (63.9%), Entamoeba hystolitica/dispar (39.4%), Endolimax
nana (33.3%), Ascaris lumbricoides (22.2%), Giardia lamblia (19.4%), Entamoeba coli (13.9%), Trichuris trichiura (11.1%), hookworm species (11.1%), Strongyloides
stercolaris (5.6%), and lodamoeba butschlii (2.8%). A multivariate approach was used to determine predictor factors for IP: male gender, rainwater as drinking sour-
ce, and feces disposal different to toilet, latrine or septic tank were positively associated with infection. This study evidences that adult population, not only children
from vulnerable areas of Colombia, must have to include as a risk for intestinal parasitism.

Tamizaje de parasitos intestinales en adultos de tres regiones de Colombia

Resumen

La parasitosis intestinal (Pl) es un problema de salud publica en paises en desarrollo que afecta un cuarto de la poblaciéon mundial. Las Pl son cominmente estudia-
das en nifios, olvidando que los adultos estan también en riesgo y a su vez pueden ser fuentes de transmision. Se realizd un estudio de tamizaje con una muestra
escogida por conveniencia en tres regiones de Colombia: Guachené (Cauca), Quibdé (Choco) y Uraba (Antioquia). Las muestras de materia fecal de 284 voluntarios
mayores de 18 afos, fueron estudiadas por microscopia para identificar parasitos, huevos y quistes. La frecuencia de las Pl fue del 14.5%, 52.1% de los positivos
fueron hombres. 63.2% de los individuos parasitados tenian asociacion significativa con diarrea, y/o dolor abdominal. 39.5% tuvieron infeccion por un solo parasito
y 60.5% fueron positivos para varios parasitos: Blastocystis hominis (63.9%), Entamoeba hystolitica/dispar (39.4%), Endolimax nana (33.3%), Ascaris lumbricoides
(22.2%), Giardia lamblia (19.4%), Entamoeba coli (13.9%), Trichuris trichiura (11.1%), Strongyloides stercolaris (5.6%), y lodamoeba butschlii (2.8%). Se realizé un ana-
lisis multivariado para determinar factores predictores para PI: el género masculino, el agua lluvia para consumo, y la disposicion de excretas diferente a sanitario,
letrina 0 pozo séptico, estan asociados positivamente a la PI. Este estudio evidencia que la poblaciéon adulta, no solo la infantil, residentes en areas vulnerables de
Colombia, deben incluirse como poblacion de riesgo al parasitismo intestinal.

The location and weather conditions of Colombia, enable the
propagation and acquirement of intestinal parasitism’, espe-
cially in isolated areas such as Guachene®® and Urabd, where

Introduction

Intestinal parasitism is considered an infectious disease of pu-

blic health importance, affecting one fourth of the global popu-
lation’ of all ages and both sexes, predominantly in underdeve-
loped, tropical and subtropical countries?. The prevalence varies
greatly according to weather, sanitation, social and economic
factors®4. Mortality rates from intestinal parasites is low, howe-
ver, the morbidity can be high, thus it implies high healthcare
costs®. It is associated to intestinal malabsorption, abdominal
pain, diarrhea, lower growth and labor incapacity®.

unfavorable sociodemographic factors contribute to poor sa-
nitary conditions. Furthermore, abdominal pain and diarrhea
are among the main complaints in the ambulatory scenarios
of these regions.®®.

Few nationalwide studies have been conducted in Colombia
reporting the prevalence of intestinal parasitism, most assays
available have reduced samples and are on pediatric or nati-
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ve communities; with a shortage in data of the frequency in
adults, whom are an important source of transmission to chil-
dren. The Colombian Minister of Health reported results of a
national survey of parasitism in school population, this report
concluded that 62.4% of the 1604 children of 7-10 years old
were parasited for geohelmints and protozoa™.

This study intends to find the frequency of intestinal parasites
among adults from a determined population with high risk of
developing infection, and foresee possible associations with
socioeconomic and demographic conditions and symptoms.

Methods

This observational, analytical, cross-sectional study was per-
formed with a non-probabilistic sample, and carried out in
the Colombian regions of Quibdé (Chocd), Uraba (Antioquia)
and Guachené (Cauca), where continue endemic cases and
outbreaks of gastrointestinal disease are reported. We ca-
rried out a survey to patients with water-foodborne disease
who attended emergency services during 2009 and 2010 pe-
riod and their household contacts, for a total of 284 volun-
teers. The sample was chosen for convenience, we included
volunteers over 18 years old.

Ethics

This project was approved by the ethical commiittee of the
Instituto Colombiano de Medicina Tropical as the minnimal
risk according to the Helsinki’s Ethical Principles for Medi-
cal Research Involving Human Subjects (https://www.wma.
net/policies-post/wma-declaration-of-helsinki-ethical-prin-
ciples-for-medical-research-involving-human-subjects/). An
informed consent was obtained from each participant decla-
ring the procedures, risks, and purposes of the study. Subse-
quently trained personal directed a specific questionnaire to
each volunteer to collect data on clinical and socio demogra-
phic information.

Samples

Plastic containers were distributed and guidance on stool
sample collection offered. Samples were stored and processed
according to international laboratory standardized protocols
determined by the World Health Organization'. The samples
were processed by stool concentration technique' and were
examined microscopically by experts from the Instituto Co-
lombiano de Medicina Tropical for ova and cysts of parasites.

The data collected was analyzed using IBM SPSS Statistics
21.0 (https://ibm-spss-statistics.softonic.com/). To determi-
nate prevalence ratio (PR) Chi square test or Fishers exact test
were used. Variables selected for their relevance and statisti-
cal significance in the bivariate analysis were introduced into
a logistic regression to determinate which of the variables
had the strongest association with the infection. (Adjusted
odds ratio [OR] with 95% confidence internal). Statistical sig-
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nificance was considered when p values were less than 0.05.
The power of the study was recalculated because of the in-
accurate confidence intervals and a power of 66.4% was de-
termined with 95% confidence, hence the results should be
interpreted with caution. Besides due to the way the study
sample was collected the data from the study cannot be ex-
trapolated to the general population.

Results

Sociodemographic characteristics

A total of 284 volunteers were enrolled in the study, among
them 52.1% were males. The average age of the participants
was 34 years (SD: 14.7), and the youngest patient was 19
years old. The 93% of the surveyed patients inhabited in the
cities of Apartadd, Guachené and Quibdé. (Table 1)

Clinical manifestations and Laboratory findings
We found that 63.2 % of the infected patients were sympto-
matic, presenting either one or more of the following: diarr-
hea, fever, abdominal pain. Significant association was esta-
blished between intestinal parasites and diarrhea (p=0,001),
abdominal pain (p=0,004) and fever (p=0,002) Furthermore,
there was no statistical association between parasitism and
vomiting, history of diarrhea, fever or antibiotic use during
the previous month. (Table 2).

Laboratory findings in fecal samples related to parasitic in-
fections were: presence of fats and starch; but there was not
significant association with red blood cells, white blood cells,
mucus or blood (Table 3).

Intestinal Parasites

The frequency of intestinal parasitism found in the studied
population was of 14.5 % (n=36), from which 39.5% had
single parasitic infection and 60.5% had multiple parasites.
Blastocystis hominis was the most frequently found parasite
in 63.9% of the infected samples, followed by Entamoeba his-
tolytica/dispar 39.4%, Endolimax nana 33.3%. Other parasites
were found in much lower figures (Table 4). We did not find
the following parasites in the collected samples: Taenia so-
lium, T saginata, Hymenolepis nana, H. diminuta, Balantidium
coli or Enterobius vermicularis (Figure 1).

Associated factors

The bivariate analysis showed significant association of in-
testinal parasites with: gender, sewage, fecal disposal, source
of drinking water, house building material, domestic animals,
occupation and place of residence (Table 1)

According to the multivariate analysis the variables that fo-
recast the presence of intestinal parasites were: male gender,
rainwater as drinking source and fecal disposal different from
toilet, latrine or septic tank (Table 5).
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Table 1. Sociodemographic characteristics

Parasitosis
Characteristics p value **PR (Cl 95%)
Male 31/117 (26,5) 117/248 (47,2) 148 (52,1)
Gender <0,001 1,21 (1,11-1,33)
Female 5/131 (13,9) 131/248 (52,8) 136 (47,9)
Yes 14 (38,9) 174 (70,2) 188 (66,2 )
Sewage <0,001 3,077 (1,65-5,74)
No 22 (61,1) 74 (29,8) 96 (33,8)
Yes 17(47,2) 135 (54,4) 152 (53,5)
Aqueduct 042 1,28 (0,69-2,37)
No 19(52,8) 113 (45,6) 132 (46,5)
Toilette 23 (63,9) 213 (85,9) 236 (83,1)
Septic tank 1(2,8) 11 (4,4) 12 (4,2)
Feces disposal <0,001
Latrina 1(2,8) 14 (5.6) 15 (5.3)
Other 11 (30,6) 10 (4) 21 (7,4)
Rain 28 (77,8) 20 (8,1) 48 (16,9)
Source of drinking | Aqueduct 7 (19,4) 163 (65,7) 170 (59,9) o]
water Water well 1(2,8) 45 (18,1) 46 (16,2)
Other 0 20 (8,1) 20 (7)
Brick 24 (66,7) 210 (84,7 ) 234 (82,4)
:::'::iabl“"di"g Wood 11.30,6) 33(13,3) 44 (15,5) 0,043
Bahareque 1(2,8) 5() 6(2,1)
Good 19 (52,8) 150 (60,5) 169 (59,5)
House conditions Regular 16 (44,4) 91 (36,7) 107 (37,7) 0,670
Bad 1(2,8) 7 (2,8) 8 (2,8)
Domestic animal Yes 16(44,4) 178 (71,8) 194 (68,3) <0001 2,69 (1,46-4,94)
No 20(55,6) 70(28,2) 90 (31,7)
Concierge 14 (38,9) 58 (23,4) 72 (25,4)
Soldier 10 (27,8) 33(13.3)) 43 (15,1)
Household 4(11,1) 88 (35,5) 92 (32,4)
Mining 3(83) 5(2) 8(28)
Student 2 (5,6) 10 (4) 12 (4,2)
Occupation Construction 2(5,6) 4(1.6) 6@ <0,002
Merchant 1(2,8) 10(4) 11 3,9)
Farmer 0 11 4.4) 1139
Driver 0 5(2) 5(1,8)
Unemployee 0 3(1.2) 3(M
no dato 0 5(2) 5(1,8)
Others 0 16 (6,5) 16 (5,6)
Quibdo 25 (69,4) 12 (48) 37 (13)
Itsmina 5(13,9) 4 (1,6) 9(3.2)
Medellin 2(56) 1(0,4) 3(1)
Tado 1(2,8) 1(0,4) 2(0,7)
ifr';:j” de 128) 0 1(0.4)
Medio Baudd 1(2,8) 0 1(0,4)
Place of Residence Samorindd 128) 0 104) <0,001
Chigorod6 0 1(0,4) 1(0,4)
Guachené 0 97 (39,1) 97 (34,2)
Certegui 0 1(0,4) 1(0,4)
Apartadd 0 130 (52,4) 130 (45,8)
Necocli 0 1(04) 1(04)
Others 1(33,3) 2 (66,7) 3(100)

*Chi-Squared test, otherwise Fisher’s exact test. **Prevalence rate.



36

H. Carvajal-Restrepo, et al

REVISTA INFECTIO

Table 2. Clinical manifestations

Characteristics Parasitosis

Yes. n (%)

PR (Cl 95%)

No. n (%)

Yes 13 (36,1) 27(10,9) 40 (14,1) 3,44 (1,907-6,23)
Diarrhea <0,001
No 23(63,9) 221(89,1) 244 (85,9)
Yes 8(22,2) 13(52) 21 (7,4) 1,44 (1,02-2,02)
Fever 0,02
No 28 (77,8) 235 (94,8) 263 (92,6)
Yes 14 (38,9) 43 (17,39 57 (20) 1,19 (1,02-1,39)
Abdominal Pain 0,004
No 22 (61,1) 205 (82,7) 227 (79,9)
Yes 4(11,1) 9(3,6) 13 (4,6) 0,384 (016-0,92)
Vomiting 0,067
No 32(88,9) 239(96.4) 271 (95,4)
History of Yes 14(38,9) 92(37,1) 106 (37,3 0,93 (0,50-1,74)
: * 0,830
Diarrhea No 22(61,1) 156(62,9) 178 (62,7)
History of Yes 2(5,6) 38(15,3) 40 (14,1) 2,78 (0,69-11,1)
I 0,110
Vomiting* No 34(94,4) 210(84,7) 244 (85,9)
Yes 6(16,7) 58(23,4) 64 (22,5) 1,45 (0,63-3,3)
History of Fever* 0,360
No 30(83,3) 190(76,6) 220 (77,5)
History of Yes 30(83,3) 190(76,6) 220 (77,5) 1,455 (0,63-3,34)
. . 0,360
Abdominal Pain* | \o 6(16,7) 58(23,4) 64 (22,5)

*During last month

Table 3. Laboratory findings in stool samples

Parasitosis

PR
Characteristics (C1 95%)

Positive 3(83) 0(0) 3(1,1) 8,5 (6,18-11,73)
Fats 0,02

Negative 33(91,7) 248 (100) 281(98,9)

Positive 17 (48,6) 9(36) 26 (9,2) 9,5 (5,66-15,9)
Starch <0,001

Negative 18 (51,4) 239 (964) 257 (90,8)

Positive 0 (0) 1(0,4) 1(0,4) 0,87 (0,835-0,912)
Mucus 0,60

Negative 36 (100) 247 (99,6) 284 (99,6)

Positive 1(2,8) 1(04) 2(0,7) 0,24 (0,06-1,02)
Blood 0,19

Negative 35(97,2) 247 (99,6) 282 (99,3)

Positive 1(2,8) 3(1,2) 4 (1,4) 2(0,35-11,2)
White blood cells 0,50

Negative 35(97,2) 245 (98,8) 280 (98,6)

Positive 0 1(04) 1(0,4) 1,14 (1,09-1,19)
Red blood cells 0,60

Negative 36 (100) 247 (99,6) 283 (96,6)

Discussion

the present study showed a frequency of intestinal parasi-
tism of 14.5% in an adult population from vulnerable areas of
Colombia. The sample selected was a convenience andnon-
probabilistic, which restrained the calculation of a prevalence
and allowed only to determine the frequency of intestinal pa-
rasites in the study group. The findings contrast with previous
studies conducted in other regions from the country. For
instance, a study conducted during 2004 among population
with poor sanitary conditions from all ages, including children
from the Atlantic coast showed higher prevalence (92%) of
intestinal parasitic infection than in the current study.
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Furthermore, prevalence gathered from school children in
different regions of Colombia ranged from 47% to 84%.415.
It must be taken into consideration that over the years the
prevalence of intestinal parasitism has been decreasing in the
Colombian territory, from 81,1% in 1965-80¢, to 54, 6% for
the period 2000-05". Likewise, the actual results could be the
illustration of the decline in the prevalence of the infection
with time.

Moreover, the contradictory report on the frequency of in-
testinal parasitic infection could be explained because prece-
ding studies were predominantly conducted among children
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Table 4. Frequency of parasites in the infected population (n=36)

Parasite N %
Blastocystis hominis 23 63,9
Entamoeba hystolitica/dispar 14 39,4
Endolimax nana 12 333
Ascaris lumbricoides 8 22,2
Giardia lamblia 7 194
Entamoeba coli 5 139
Trichuris trichiura 4 111
Hookworm species 4 111
Strongyloides stercolaris 2 56
lodamoeba butschlii 1 2,8

Table 5. Multivariate analysis

Adjusted

. o
Characteristics OR 1C 95% p value
f drinki :
SO!JFCG of drinking water. 384 (12:3-120,1) 0,001
Rain
Feces disposal * 21,6 (4,61-101,8) <0,001
Male Gender 7,5 (1,9-30) 0,004

*Different to latrine, septic tank or toilette

which are at risk of infection. On the other side, the frequency
could be underestimated due to the lack of serial sampling
(three fecal samples).

Consistently with evidence from similar studies®'® and me-
dical literature the most frequent microorganism found was
Blastocystis hominis (63,9%), whose pathogenicity is still un-
der investigation™. B. hominis infection must be correlated
with presence of other parasites, chronicity of the infection
and immune status of the patient in order to determine
whether the microorganism is the source of the symptoms,
and if treatment of the patients is necessary (19,20). The in-
fection with B. hominis has epidemiological importance as
reference for hygiene conditions, since other parasites of
clinical relevance share the same vehicles of transmission.
Other protozoos were frequent causes of parasitosis in this

Figure 1. Microscopic images of parasites encountered in this study.
A. Ascaris lumbicoides egg. B. Trichuris trichura egg. C. Giardia intestinalis cyst

study group, E. histolytica/dispar (39.4%), E. nana (33.3%),
and Giardia lamblia (19.4%), in contrast the geohelmints
were less frequent. Current results in this adult population
contrast with previous data reported in Colombian children,
which is more frequent find geohelminths; Ascaris lumbricoi-
des (16-73%), Trichuris (23-72%) were reported in the natio-
nal study for parasitosis in scholar population™.

The majority of the infected volunteers (63.2%) were symp-
tomatic and significant association was established between
diarrhea (p<0,001), abdominal pain (p<0,004) and fever
(p<0,02) with parasitic infection. This coincides with different
studies that have linked the presence of specific parasites to
abdominal pain and diarrhea??2. On the other side, results
from this study diverge from the uncertainty of clinical sig-
nificance of parasitic infection exposed in previous assays®,
which highlighted the low positive predictive value of gas-
trointestinal symptoms for parasitism?4. Therefore, association
between symptoms and parasitic infection, warrants further
studies. Moreover, the association found may overestimate
the clinical significance of parasitic infection, since, most of
the studied population, consulted to emergency room becau-
se they were symptomatic. Aditionally, no exclusion criteria
for the presence of other pathologies such as HIV, celiac di-
sease, salmonellosis, among others were considered, which
could act as the direct cause of gastrointestinal symptoms
notwithstanding the co-presence of parasitic infection.

The current study does not allow to determine risk factors
for intestinal parasitism, however, it is possible to establish
an association between certain sociodemographic variables
and the frequency of the infection in the studied population
such as rain water collected from roofs as drinking source,
feces disposal different from latrine, septic tank or toilet, this
data correspond to risk factors described in the medical lite-
rature®2. On the other hand, the higher prevalence found in
male population in our study was not consistent with other
articles and may be due to the occupation of the studied po-
pulation and their risk for oro-fecal contamination'2527.28_Qur
findings highlight the importance of public health measures
as a preventive strategy to mitigate the spread of infection.
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