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Abstract: There is limited data on the role of intestinal parasites in irritable bowel syndrome (IBS) in South America. We evaluated 
the association between intestinal parasitism and IBS status in Peru. Intestinal parasites were detected in 43% of the IBS cases and in 
51% of the controls (P = 0.4). After excluding those infected by any parasite, the IBS prevalence remained high (22%; P = 0.7). No sta-
tistically significant difference was noted between IBS cases and controls in terms of monoparasitism, biparasitism or multiparasitism. 
Furthermore, the protist Blastocystis sp. was inversely associated with IBS. 
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Irritable bowel syndrome (IBS) is a functional gastro-
intestinal (GI) disorder, characterised by abdominal dis-
comfort, bloating and altered bowel habits. Recently, the 
world-wide pooled prevalence of IBS was estimated to be 
11% and in a separate analysis, South America was found 
to be the region with the highest occurrence at 21% (Lovell 
and Ford 2012). 

Precipitation, temperature and poor sanitary conditions 
encountered in tropical regions such as South America may 
contribute to the high prevalence of intestinal parasites 
such as Ascaris lumbricoides Linnaeus, 1758, Strongyloi-
des stercoralis (Bavay, 1876), hookworm, Trichuris trichi-
ura (Linnaeus, 1771), Hymenolepis nana (Stiles, 1906), 
Entamoeba histolytica Schaudinn, 1903 and Giardia lam-
blia (Kunstler, 1882), which present a wide array of GI 
symptoms, that may mimic those reported by IBS patients 
from endemic settings (Stark et al. 2007). 

The role of intestinal parasitic infections in IBS is un-
clear, especially in South America where the prevalence 
of IBS and intestinal parasitism are both high. We hypoth-
esised that the high rates of IBS described are associated 
with an unmeasured infection by these organisms. There-
fore, we estimated the prevalence of IBS in individuals 
with and without parasites in Peru. In a secondary analysis, 
we evaluated the association between IBS status and being 
infected by a single parasite, biparasitism or multiparasit-
ism. 

MATERIALS AND METHODS

Setting and population
The present study was conducted from December 2012 to 

June 2013 among two army bases in Peru: Fuerte Soldado Al-
fredo Vargas Guerra (FSAVG) located in Iquitos (Amazon basin) 
and Cuartel General del Ejercito (CGE), located in Lima (coast). 
The study population was composed by 435 active duty soldiers; 
250 from FSAVG and 185 corresponding to CGE. Military mem-
bers were invited to participate in this study and were requested 
to provide one fresh stool sample. They also completed an anon-
ymous survey that included the validated Spanish version of the 
Rome III questionnaire, in addition to socio-demographic and 
clinical variables.

Study design
We used a cross-sectional design to describe the rates of IBS 

in infected and non-infected subjects. Then, among participants 
we applied a case-control design to elucidate the potential risk for 
IBS with any single parasitic infection, biparasitism or multipara-
sitism. Participants were selected by convenience, on the basis of 
their presence in the military base and their willingness to partic-
ipate in the study. Participants with a known GI disease such as 
inflammatory bowel disease (IBD), celiac disease (CD) or colon 
cancer were excluded from the study. A case was defined as a sub-
ject who was diagnosed with IBS through the Rome III criteria. 
Moreover, a control was a subject who did not fulfill the diagnosis 
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of IBS. In addition, information about weight loss (> 10% of body 
weight in the last 6 months) as well as haematochezia was collect-
ed in both groups. Cases and controls were matched by gender 
and age (± 2 years) in a 1 (case): 4 (control) ratio.

Laboratory analysis 
Stool samples were collected by using labelled plastic contain-

ers without preservatives and examined in less than 6 hours at the 
Institute of Tropical Medicine Alexander von Humboldt, Univer-
sidad Peruana Cayetano Heredia. Stools samples were analysed 
macroscopically for consistency and presence of blood, mucus or 
adult helminth parasites. Microscopic examination included the 
Pavlova culture (PC) for the diagnosis of Blastocystis sp. and two 
stool concentrations techniques to maximise the detection of both 
soil-transmitted helminths (STH) [Spontaneous Sedimentation in 
Tube Technique (SSTT)] and Strongyloides stercoralis [Lumbre-
ras’ cup modified Baermann’s Technique (MBT)]. 

Detection of Ascaris lumbricoides, S. stercoralis, hookworms, 
Trichuris trichiura, Hymenolepis nana or Giardia lamblia by any 
of the parasitological techniques was considered as a pathogenic 
infection on the basis of internationally accepted classification 
(Centers for Disease Control and Prevention 2011). Moreover, 
we considered a positive stool sample for the controversial pro-
tist (Blastocystis sp.) once it was detected by either SSTT or PC 
technique. As the prevalence of Entamoeba spp. was very low in 
both cases and controls, we did not perform further analysis to 
differentiate it from Entamoeba dispar (Brumpt, 1925)/Entamoe-
ba histolytica and it was not included in the study. 

Statistical analysis 
Data were analysed with STATA 12.1 (StataCorp, College 

Station, Texas, USA). Frequency rates were calculated for dis-
crete variables. For continuous variables, mean or median with 
standard deviation (SD) were presented. We estimated a sample 
size of 37 cases and 148 controls to detect a statistically signif-
icant difference between both groups at a significance level of 

5% and a power of 90%. Bivariate analysis was performed with 
Chi-square test for discrete variables, whereas t-test was used for 
continuous variables. Mantel-Haenszel odds ratios (OR) were 
calculated to determine the association between IBS and intesti-
nal parasite infection. A P value < 0.05 was considered as statis-
tically significant.

Ethics 
The Institutional Review Board of Ethical Committee from 

Universidad Peruana Cayetano Heredia at Lima, Peru approved 
the study (IRB No. 60584). Characteristics of this study (dura-
tion, procedures, benefits and minimal risks) as well as confiden-
tiality were explained prior to enrollment. Consent was obtained 
from all participants and the results were reported to the local 
health authorities. 

RESULTS
Out of 435 individuals, a total of 185 (43%) participated 

in this study, including 95 adult soldiers from Lima and 
90 from Iquitos. No individual presented a concomitant 
GI condition such as IBD, CD or colon cancer in either 
the case or control group. Participants were more frequent-
ly men (70%) and the age ranged between 18–28  years 
(mean: 20 ± 2.66). Clinical features such as weight loss in 
the last six months and haematochezia were observed in 
60% (n = 22) and 27% (n = 10) of the IBS cases, respec-
tively (Table 1).

The overall prevalence of IBS was 20% (n = 37; 95% 
CI: 14–26%). In further analysis, after excluding subjects 
infected with any parasite, the prevalence of IBS was 22% 
(n = 21; P = 0.7). Intestinal parasites were detected in 43% 
(n = 16) participants with IBS and in 51% (n = 75) of the 
control group (P = 0.4). There was no statistically signifi-
cant difference between the control group and IBS partic-
ipants in terms of monoparasitism (P = 0.2), biparasitism 
(P = 0.3) or multiparasitism (P = 0.5). In addition, the pro-

Table 1. Epidemiological characteristics of irritable bowel syndrome (IBS) cases and controls.

IBS cases (n = 37) Controls (n = 148) P-value Total (n = 185)

Age, median 20 (± 2.66) 20 (± 2.61)
Female gender, % 30% (11) 30% (44) 1 30% (55)
Weight loss, % 60% (22) 31% (46) 0.01 37% (68)
Haematochezia, % 27% (10) 7% (10) < 0.001 11% (20)

Table 2. Parasitological screening among  irritable bowel syndrome (IBS) cases and controls.

Intestinal parasite IBS case (n = 37) Control (n = 148) P-value OR (95% IC)

Monoparasitism 16% (6) 28% (42) 0.2
Biparasitism 14% (5) 14% (21) 0.3
Multiple pathogenic parasites (≥ 3) 14% (5) 8% (12) 0.5
Ascaris lumbricoides Linnaeus, 1758 16% (6) 16% (24) 0.8
Hookworm (Ancylostomidae) 30% (11) 23% (34) 0.4
Trichuris trichiura (Linnaeus, 1771) 14% (5) 11% (16) 0.5
stercoralis (Bavay, 1876) 19% (7) 14% (20) 0.3
Giardia lamblia (Kunstler, 1882) 11% (4) 18% (27) 0.9
Hymenolepis nana (Stiles, 1906) 3% (1) 2% (3) 0.5
Blastocystis sp. † 49% (18) 71% (105) < 0.01 0.28 (0.12–0.64)

† Blastocystis sp. was considered a controversial protist in this study; OR – Mantel-Haenszel odds ratios.
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tist Blastocystis sp. was present in 49% (n = 18) of the cas-
es and 71% (n = 105) of the controls (OR: 0.28; 95% CI: 
0.12–0.64; P < 0.01) (Table 2).

DISCUSSION 
The prevalence of IBS in this specific Peruvian popu-

lation was high (20%) and is in agreement with previous 
studies in the region, in which the IBS rates ranged be-
tween 15–30% (Lovell and Ford 2012). Differences may 
be attributed to the heterogeneity of diagnostic criteria, 
limited sample size and distinct risk factors for IBS be-
tween study populations. 

We found that after excluding individuals with con-
comitant parasitic infection, the prevalence of IBS did not 
change. Furthermore, the lack of difference may be due 
to an equal distribution of intestinal parasites among both 
cases and controls. Based on our results, parasitological 
evaluation could not alter the diagnosis of IBS in endemic 
populations either in clinical practice or in epidemiolog-
ical studies. Nonetheless, additional evaluation in large 
population-based studies is needed to confirm this finding. 
It is unknown whether the infection by helminths or pro-
tists during childhood could modify the gut microbiome 
and predispose some individuals for developing IBS lat-
er during adulthood (Rigsbee et al. 2012). Further studies 
will need to address the effect of intestinal parasitism in 
microbiome modulation, with special attention to the disa-
bility-adjusted life years in infected children. 

With regard to the potential role of parasites in IBS sta-
tus, we found that the number of parasites was not associ-
ated with IBS. Interestingly, the same findings have been 
reported in large population-based studies in Nicaragua 
(Morgan et al. 2012) and more recently in Denmark (Kro-
gsgaard et al. 2015). Also, in concordance with previous 
reports, we found that that Giardia lamblia carriage among 
IBS subjects is non-negligible, although it was not asso-
ciated to this condition. This observation deserves special 
attention for some reasons. For example, G. lamblia can 
cause clinical symptoms that may be difficult to differen-
tiate from those reported by IBS patients (Grazioli et al. 
2006). In addition, this parasite has been implicated in the 
appearance of IBS after eradication (post-infectious IBS) 
(Hanevik et al. 2014). Hence, infected participants need 
follow-up owed to the increased risk of developing IBS in 
the future, as well as other complications such as chronic 
fatigue syndrome, interstitial cystitis, etc. 

The role of Blastocystis in IBS is controversial. Gia-
cometti et al. (1999) and Yakoob et al. (2004) described 
a positive association between Blastocystis and the IBS di-
agnosis in Italy and Pakistan, respectively. More recently, 
this organism along with Dientamoeba fragilis (Jeeps et 
Dobell, 1918) have been detected to be more prevalent in 
patients fulfilling the IBS diagnosis compared to controls, 

by using advanced techniques (Yakoob et al. 2010). In con-
trast, studies in Thailand, Turkey, Mexico and Denmark 
have shown an inverse correlation, similar to our study 
(Surangsrirat et al. 2010, Cekin et al. 2012, Krogsgaard et 
al. 2015). Three common limitations have been present in 
several studies. First, controls were participants with GI 
disorders other than IBS and the composition of the in-
testinal microbiome may be compromised, including the 
absence of Blastocystis (dysbiosis). Second, most studies 
have not reported the exclusion of patients with previous 
exposure to antibiotics such as trimethoprim/sulfamethox-
azole and metronidazole, which can decrease carriage of 
Blastocystis and potentially cause a microbiome disturb. 
Third, only few studies have included a subtype analysis 
of Blastocystis, which may have different clinical implica-
tions in humans. 

There are several limitations in our study, such as 
a small sample size and the lack of randomisation. Also, 
our study population was under-represented by women, 
which is a known risk factor for IBS. Furthermore, includ-
ing participants from two different locations in Peru may 
limit our external validity. Moreover, given the high prev-
alence of intestinal parasites in this area, a true difference 
between cases and controls in terms of parasitic carriage 
could have been missed owed to the sample size. Despite 
the use of several parasitological techniques to maximise 
the detection of parasites, by using only one fresh stool 
sample, false negative results are expected owed to the 
irregular shedding of eggs and cysts. Although culture is 
a high sensible diagnostic method for Blastocystis, recently 
time recovery of this organism has been demonstrated to 
be different between IBS patients and IBS negative indi-
viduals, possibly due to an altered intestinal environment. 
This may influence the generation time (strain selection). 
Finally, we did not perform molecular analysis for Blasto-
cystis subtyping and we cannot extend our results towards 
to a protective role of this organism. 

In summary, in this specific population from the trop-
ics, the prevalence of IBS was high and intestinal parasit-
ic infection was not associated with this infection level. 
In terms of parasite carriage, no organism was associated 
with IBS. In contrast, Blastocystis was negatively associat-
ed with IBS and this finding warrants additional analysis. 
To the best of our knowledge, this is the first study in South 
America that assesses a potential role for intestinal para-
sites in IBS. Our results are exploratory and further studies 
are needed in this region to assess the role and epidemi-
ological association between intestinal parasites and IBS.
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