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Abstract

Blastocystis is an opportunistic infection that is considered to cause gastro-intestinal sympt-
oms, including inflammatory bowel syndrome (IBS). It was also found that diabetic patients
might be at a higher risk of infection with intestinal parasites causing gastro-intestinal sympt-
oms especially Blastocystis. This study assessed the rate of Blastocystis infection in patients
suffering from IBS associated with diabetes mellitus (DM), in comparison with the non-diabe-
tic IBS group. Two hundred stool samples were collected. All the participants were IBS-dia-
gnosed patients. It is noted that 100 were without any history of chronic diseases based on his-
tory taking, while the other 100 were known to be diabetic. Blastocystis was diagnosed by di-
rect microscopy of wet preparations; Lugol's iodine staining after concentration, and Modified
Jones' Culture. Blastocystis was detected in 37%, 65%, & 87% samples, respectively in IBS di-
abetic patients. But, the parasite was found in 21%, 25%, & 42% samples, respectively in IBS
non-diabetic patients. The only considerable risk factor for Blastocystis infection was the pres-

ence of DM, as it increased the possibility of infection more than 9 times.
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Introduction

Blastocystis hominis is a common anaero-
bic unicellular protozoan of the human intes-
tine worldwide (Eroglu er al, 2009). In hu-
mans, the prevalence of blastocystosis was
higher in developing countries 53.8% than in
developed ones 3.3% (Alfellani et al, 2013).
It was considered as a commensal organism
in fecal samples. Blastocystis pathogenic po-
tential was questionable; due to controversy
data as was reported in asymptomatic (Tan-
aka, 2008) and symptomatic persons (Kha-
demvatan et al, 2017). Risk factors associat-
ed with blastocystosis included poor hygie-
ne, close contact with infected animals, and
consumption of contaminated food or water
(Meloni et al, 2011). The clinical manifesta-
tions associated with blastocystosis were ab-
dominal pain and distension, vomiting, acute
or chronic diarrhea, constipation, alternating
diarrhea and constipation, skin rash, and fa-
tigue (Boorom et al, 2008).

Blastocystis was diagnosed by microscopic
examination of fecal material, with or with-
out Lugol's iodine stains and identified by
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vacuole, multi-vacuoles, granular, amoeba-
id, and cystic (Coyle et al, 2012). Concentr-
ation techniques as formal-ethyl acetate tec-
hnique was suitable for preservation and dia-
gnosis (Bogoch et al, 2006), PCR and cult-
ure were used (Suresh and Smith, 2004).
The short-term cultivation of fecal samples
for 48-72hrs was highly sensitive and cheap
(Nascimento et al, 2005).

Blastocystis species was one of the direct
or indirect causes of gastro-intestinal symp-
toms as with some cases of IBS (Scanlan,
2012). IBS is a functional gastrointestinal
disorder, with prevalence rates of 35%- 43%
in developing countries and 5%-24% in de-
veloped countries (Lepczynska et al, 2016).
The postulated pathogenesis of this infection
in IBS includes the low-grade inflammation
caused by the constant immune activation
induced by Blastocystis (Coyle et al, 2012).
It was found that the IgG antibody levels to
Blastocystis were significantly higher in the
patients with IBS than in the asymptomatic
controls (Hussain et al, 1997).

In developing countries, intestinal parasit-



osis caused significant morbidity (Abdel Fa-
dil et al, 2018) and mortality particularly in
immunocompromised people (Stark er al,
2009) as well as those suffered from chronic
diseases and metabolic disorders with weak
immune system (Aulagnon et al, 2014).
Generally speaking, type 2 diabetes (DM)
proved to be a major health worldwide prob-
lem. This metabolic disease was indicated
by high blood glucose levels due to insuffic-
ient insulin production by pancreas and dia-
betic subjects were known to be more susc-
eptible to infectious diseases (Berbudi et al,
2020). The chronic hyperglycemias cause
impairment in innate and acquired immuni-
ty, ending with immunosuppressive conditi-
on (Knapp, 2013). In Egypt, both types 1 &
2 of diabetes mellitus were encountered (El-
Tawdy et al, 2016) and globally, people with
diabetes mellitus had quadrupled in the past
three decades, and diabetes becomes the gth
major cause of death (Zheng et al, 2018).
The present study aimed to assess the rate
of Blastocystis hominis infection in patients
suffering from IBS associated with DM, in
comparison with non-diabetic IBS patients.
Patients and Methods
This is a case-control study performed on a
total of 200stool samples collected from pa-
tients attended the outpatient clinics of Inter-
nal Medicine and Tropical Medicine Depart-
ments, Faculty of Medicine, Beni-Suef Uni-
versity Hospitals. The study was done in the
period from November 2018 to May 2019.
All participants were IBS patients, 100 were
without any history of immunodeficiency, or
chronic diseases based on medical history
(control positive) and 100 randomly selected
diabetic patients of both sexes on either hy-
poglycemic drugs or insulin treatment.
Inclusion criteria were patients of both se-
xes, and aged >20 with a history of IBS sy-
mptoms with or without DM. Exclusion cri-
teria were non-IBS patients on anti-parasitic
drugs, or antibiotics, bismuth, mineral oil, or
barium during the previous 2 weeks. Only
individuals who offered at least three stool
samples were included in the study. Sheets
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were filled out on all participants including
personal and medical history data as well as
clinical examinations.

Diagnosis of DM was based on the Ameri-
can Diabetes Association criteria as fasting
plasma glucose > 126 mg/dl, or 2hrs plasma
glucose > 200 mg/dl during oral glucose tol-
erance test (OGTT), or hemoglobin A1C le-
vel > 6.5% (Roden, 2016).

Parasitological diagnosis: Three stool sam-
ples were taken from each participant in lab-
eled carton boxes. The stool samples were
examined macroscopically for consistency
and gravid segments...etc. The microscopic
examined was done by direct Lugol's lodine
stained smear, and formal-ether concentrat-
ion method and examined under low and hi-
gh power magnifications. Also, a portion of
each stool sample was cultured in Modified
Jones' medium and incubated at 37°Cfor 48-
72hr (Hassan et al, 2016).

Statistical analysis: Data were analyzed by
using the statistical package of social scien-
ce (SPSS) software version 25 for windows
10. Simple descriptive analysis was in the
form of numbers and percentages of qualita-
tive data and arithmetic means as a central
tendency measurement, standard deviations
as a measure of quantitative parametric data.
For quantitative parametric data the indepen-
dent samples t-test was used to compare be-
tween two groups. Chi square test was used
to compare between more than two qualitati-
ve groups. Binary logistic regression analys-
is was done to predict the acquisition of bla-
stocystosis infection from different baseline
independent variables as diabetes, age, sex,
occupation and/or residence. P-value< 0.05
was considered statistically significant.

Results
The study involved both sexes; were females
having IBS and. The DM patients were 31%
males and 69% females with a mean of
45.9+13.7. The IBS non-diabetic patients or
controls were 39% males and 61% females
with a mean of 48.3+14.2. There was no sig-
nificant difference between detection of B.
hominis in DM patients and controls as to



ages (P = 0.232) or sexes (P= 0.236). Also,
other variants as residence and occupation
didn’t show significant difference among
participants (Tab. 1).

The clinical manifestations only the bowel
habits changes and flatulence showed signif-
icant difference between DM patients and
controls (P <0.001 & P =0.053, respective-
ly), but, the DM types of treatments did not
show significant difference (Tab. 2).

The stool samples efficacy of direct wet
mount smear, Lugol's lodine stained after
concentration, and modified Jones' culture as
reference index for blastocystosis diagnosis

were in (37) 37%, (65) 65%, & (87) 87% re-
spectively in IBS-diabetic patients, but were
in (21) 21%, (25) 25%, & (42) 42% respec-
tively, in IBS non-diabetic patients (Tab. 3).

Standard diagnostic indices including sen-
sitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and
diagnostic efficacy were calculated for each
technique (Tab. 4).

Blastocystosis risk factor was only diabe-
tes with increased the possibility of infection
more than 9 times (OR, 95% CI was 9.4, 4.6
t019.3).

The details given in tables (1, 2, 3,4 & 5).

Table 1: Positive B. hominis in diabetic patients, and controls as to socio-demographic and environmental characteristics.

Variants Cases of IBS with DM positive culture N=87 Controls DM negative culture N=42 P-value*
Age 47.1£13.9 48.6+15.4 0.563
>20 2(2.3%) 0(0%)

21-30 11(12.6%) 7(16.7%) 0.730
31-40 20(23%) 7(16.7%)

41-50 14(16.1%) 10(23.8%)

51-60 31(35.6%) 14(33.3%)

>60 9(10.3%) 4(9.5%)

Males 24 (27.6%) 16 (38.1%) 0.227
Females 63 (72.4%) 26 (61.9%)

Residence 0.262
Urban 38 (43.7%) 14 (33.3%)

Rural 49 (56.3%) 28 (66.7%)

Occupation:

Retired 9(10.3) 7 (16.7%) 0.329
Housewife 28(32.2) 8 (19%)

workers 17 (19.5) 7 (16.7%)

Employee 33(37.9) 20 (47.6%)

Significant, DM: diabetes mellitus, IBS: inflammatory bowel syndrome, NA: not applicable.

Table 2: Positive B. hominis cases in IBS diabetic patients & non-diabetic ones as to clinical pictures.

Characteristics IBS with DM positive culture N=87 | Non-DM negative culture N=42 | P-value
Diarrhea 67 (77%) 28 (66.7%)
Constipation 20 (23%) 5 (11.9%) <0.001*
Alternating 0 (0%) 9 (21.4%)
Abdominal pain 66 (75.9%) 30 (71.4%) 0.589
Anorexia 44 (50.6%) 19 (45.2%) 0.570
Nausea 44 (50.6%) 24 (57.1%) 0.484
Vomiting 40 (46%) 20 (47.6%) 0.861
Flatulence 51 (58.6%) 17 (40.5%) 0.053
DM treatment: Insulin | 26 (29.9%)

: Oral 61 (70.1%) NA -

Table 3: Accuracy of direct wet mount smear and Lugol's lodine staining compared to culture.

Items Direct wet mount Lugol's iodine staining
P-value 0.003* <0.001**
Sensitivity 38% (29.6 - 46.9) 65.89% (57.0 - 74.0)
Specificity 87.32% (77.3- 94) 92.96% (84.3 -97.7)

Positive predictive value (PPV)

84.5% (74.0 - 91.2)

94.4% (87.9 - 97.6)

Negative predictive value (NPV)

43.7% (39.7 - 47.7)

60% (53.9 - 65.8)

Kappa

0.207

0.524

Overall agreement

55.5%

75.5%
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Table 4: Direct wet mount smear and Lugol's Iodine staining in diagnosing B. hominis as compared to culture.

Variants IBS with DM IBS without DM Total P value
Count % Count % Count %
Direct wet | Yes 37 37% 21 21% 58 29% | =0.013
mount No 63 63% 79 79% 142 71%
Total 100 100% 100 100% 200 100%
Lugol's iodine | Yes 65 65% 25 25% 90 45% | <0.001
Staining No 35 35% 75 75% 110 55%
Total 100 100% 100 100% 200 100%

Table 5: Multivariable binary logistic regression analysis of risk factors for B. hominis infection:

Risk factors P-value OR 95% C.I.
Lower Upper
Groups (DM) <0.001* 9.393 4.570 19.309
Age (years) 0.293 1.015 0.987 1.043
Sex (females) 0.307 0.677 0.320 1.431
Occupation (working) 0.794 0.895 0.390 2.054
Residence (rural) 0.238 0.649 0316 1.330

Discussion

In the present study, 69% were females, in
the IBS with DM patients, but without sig-
nificant difference between blastocystosis
and sexes. Alver and Toére (2006) found that
blastocystosis infected patients were 67.9%
males and 32.1% females. Li et al. (2007)
did not find significance among patients’
sex. Dagci et al. (2014) reported that infec-
tion in females and males was more or less
in equal ratio. Yunus et al. (2015) found that
blastocystosis was 0.53% in males & 0.56%
in females and added that sex was not a risk
factor, which negated a true relation between
blastocystosis and sexes.

In the present study, infection was mostly
in ages more than 50years in DM patients
and controls. Cirioni et al. (1997) reported
that ages and blastocystosis infection. Qadri
et al. (1989) found that the infection was
71.8% among 13-50years and 19.3% in over
50. Blastocystis positive patients were pre-
dominantly between 20-29 years old (Dagci
et al, 2014). But, Yunus ef al. (2015) report-
ed that the infection rate was high in 7-13
years aged children (34.9%) and in 14-24
years aged teens (24%). The discrepancy in
age groups might be related to human be-
havior and epidemiological factors (Sheehan
et al, 1986).

The present study showed that both DM
patients and controls suffered from altered
bowel habits with the predominance of diar-
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rhea. This was followed with bloating and
flatulence with significant difference. Ciri-
oni et al. (1997) reported that immunocomp-
romised patients with various disorders, su-
ch as acquired immunodeficiency syndrome,
leukemia, and bad controlled diabetes were
prone to develop B. hominis infections. Y ak-
oob et al. (2004) reported that B. hominis in-
fection caused the irritable bowel syndrome
(IBS). Blastocystis colonization was signifi-
cantly associated with a higher diversity of
the gut bacterial communities in healthy
children (Kodio et al, 2019).

In the present study, IBS diabetic patients’
samples were diagnosed by direct wet mount
smear (37%), Lugol's iodine staining (65%)
and Modified Jones' culture (87%). But, par-
asitic diagnosis in IBS control patients was
21%, 25%, & 42% samples respectively.
Kucsera et al. (2014) reported 20.5% Blast-
ocystis positive cases by microscopy compa-
red to 38.8% by culture. Suli et al. (2018)
found that 21/48 (43.75%) samples were po-
sitive by direct smear examination, and 38/
48 (79.17%) were positive by Jones’ culture.
Nghaimesh et al. (2018) reported that by wet
mount smear showed that 51.95% of IBS pa-
tients were infected with B. hominis. El Sa-
yad et al. (2019) found that B. hominis was
positive in 52% by light microscopy and
65% by culture media.

In the present work, by using culture as
reference method, sensitivity and specificity



of wet mount smear were 38% & 87.32%
respectively, and by iodine staining were
65.89% & 92.96% respectively. Kukosche et
al. (1990) did not find any difference be-
tween culture and microscopy diagnosis.
Baiomy et al. (2010) found that majority B.
hominis patients with had chronic diseases
such as DM. Suli et al. (2018) found that the
sensitivity of direct wet mount was 46.15%,
while the sensitivity of culture was 84.62%
when compared with PCR. El Sayad et al.
(2019) reported that the sensitivity of culture
was better than both microscopy and iodine
staining and that the culture proved to be a
reliable method, but with time-consuming
Laodim et al. (2012) recorded that Blasto-
cystis was common in 25.8% of patients
with underlying DM disease. Also, Moh-
tashamipour et al. (2015) reported that the
risk of intestinal parasites was 3.6 times
greater in patients with DM than in healthy
people, especially with B. hominis, which
flourished in the damaged intestinal mucosal
integrity in DM causing, sever GIT compl-
aints. Moreover, Drawany et al. (2019) repo-
rted that blastocystosis was the second major
intestinal parasitosis among DM patients.

Conclusion

Diabetes mellitus must be considered as a
risk factor for intestinal opportunistic infect-
ions especially Blastocystis species. Besides,
blastocystosis proved to be one of the com-
mon parasites in the IBS patients. Thus,
stool screening is a must for both IBS and
diabetic patients to identify blastocystosis.
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