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Abstract
Intestinal parasites usually create benign diseases, though they may induce complications with

high morbidity and mortality to the immunocompromised, including diabetic patients. The
study detected the prevalence of intestinal parasitic infections in diabetic patients, comparing to
non-diabetic controls and other parameters.  A total of 100 fecal samples were collected from
diabetic patients at the outpatient clinic of Sohag University Hospitals and another 100 from
cross matched controls. The samples were examined macroscopically and microscopically by
direct smear and different concentration methods then stained by Modified Ziehl-Neelsen Acid
fast stain. Glycated hemoglobin (Hb A1c) was measured to detect DM controlled patients. The
data were organized, tabulated, and statistically analyzed.  Intestinal parasites were found in 25
(25%) cases out of 100 patients in diabetic group and 7(7%) cases out of 100 controls with high
significance (P<0.001)). In the diabetic group, was detected in 22 cases (22%)
and 5 (5%) among controls, in 7 cases (7%) and 3 (3%) among controls,

in 5 cases (5%) and 3 (3%) among controls, in 8 patients
(8%), in 3 cases (3%), in a case (1%),

in 5 cases (5%) and microsporidia in 3 cases (3%). But,
and nor microsporidia were detected in controls. The rate of in

DM patients compared to controls was high significant (P<0.001). was
5% (5 cases) in diabetic patients compared to 3% (3 cases) in controls. Residence and sex
differences were not significant, while age, >10 years showed the highest prevalence (P<
0.003), type I infection rate was significantly higher than type II (P<0.001). DM control was al-
so significantly affected the infection rates (P<0.007 in type I and P< 0.01 in type II).

Egypt, Diabetes mellitus, DM type I, type II, DM control, Intestinal parasites.

Diabetes mellitus (DM) is a group of
worldwide metabolic disorders character-
ized by hyperglycemia resulting from de-
fects in insulin secretion, action, or both
Akinbo (2013). The diabetes among
adults in the United States ranged from
5.3% to 14% (Katon , 2005). Bos and
Agyemang (2013) described it as an in-
creasingly becoming a major chronic dis-
ease burden all over the world, including
Egypt. The prevalence of type II diabetes
ranged from 4.9% to 20.0% of the popula-
tion in rural and urban areas respectively.
Prasad (1999) also considered diabetics as
being of immunocompromised group of
patients. Although infectious intestinal par-
asitic diseases are uncommon to cause high

morbidity or mortality to their host, yet are
to be a threat to diabetic patients.

The prevalence of intestinal parasites
among diabetic patients were studied in
Ismailia, Egypt (Abaza , 1995), Turkey
(Nazligul 2001), Tehran, Iran (Ak0-
hlagi , 2005) and Nigeria (Akinbo

, 2013). Magnitude of diabetes and intes-
tinal parasitosis, urged the authors to eval-
uate this problem in Sohag University Hos-
pitals as a representative of Upper Egypt.

Subjects, Materials and Methods
In the present study, 100 stool samples

from diabetic patients attending the diabe-
tes outpatient clinics of Sohag University
Hospital and 100 stool samples from non-
diabetic control group were collected from
May to October 2013.



ge ranged from 1-70 years (41+ 20.3)
in diabetic patients. Males were 56% and
females 44% patients, while controls
ranged between 1-70 years (41.7+20.2),
males were 54 and females 46. As regards
residence, 40% urban and 60% rural areas,
25% were DM type I and 75% type II pa-
tients, 15 (60%) patients of type I were
controlled and 10 (40%) were not, mean-
while, 50 (67%) patients of type II were
controlled and 25 (33%) were not.

All fecal samples were preserved in for-
malin 10% labeled containers, examined
macroscopically and microscopically, di-
rectly (Ash and Orihel, 1991) and by sim-
ple sedimentation (Garcia, 2001) simple
floatation (Markell 1999), formalin-
ethyl ether sedimentation (Garcia, 2001),
Kato thick smear (Melvin and Brooke,
1983), stained with Modified Ziehl-
Neelsen Henriksen and Pohlenz, 1981)

Glycated hemoglobin A1c test (HbA1c)
was done in the clinic to determine the
control of both types of DM as normal
ranged between 4% & 5.9% (Buse
2011)

Statistical analysis: Data were tabulated,
and statistically analyzed using SPSS ver-
sion, 16. Chi-square test ( 2) was used to
compare frequency data. P< 0.05= signifi-
cant and P< 0.001 = highly significant.

Written signed consents were taken from
all patients, controls and children’s parents
with their approval to undergo and publish
the present data and the ethics of human
rights were considered.

Results
Intestinal parasites were in 25% of diabet-

ic group as compared to 7% in controls.
Details are given in tables (1, 2, 3, 4, 5 &

6) and figure (1).

Table 2: Distribution of intestinal parasites in diabetic patients and control group.
Parasites Diabetic patients Controls X2 P value

Total Single Mixed Total Single Mixed
22 22% 7 15 5 5% 1 4 10.9 <0.001*

7 7% - 7 3 3% - 3 0.94 <0.3
8 8% - 8 3 3% - 3 1.5 <0.2
3 3% - 3 - - - - 1.3 <0.2
1 1% - 1 - - - - 1 <0.3
5 5% 5 - - - - 3.2 <0.07

microsporidia 3 3% - 3 - - - - 1.3 <0.2
5 5% - 5 3 3% 1 2 0.13 <0.7

Total patients 25 25% 7 7% 10.7 <0.001*
Highly significant differences (p< 0.001) in total intestinal parasites with prevalent be-

tween diabetic and control groups of patients, though higher incidence in parasitic infection rates in all
identified parasites ( P< 0.001 highly significant).

Table 3: Relationship between residence of diabetic patients and intestinal parasitic infections.
Residence(DM) No. of tested patients & % No. of infected patients  & % X2 P value
Urban 40 40% 6 15% 2.19 <0.1
Rural 60 60% 18 30%
Total 100 24 24%

Intestinal parasites were detected in 6 diabetic patients from urban areas (15%) and 18 from rural
ones (30%), without significant difference (P<0.05).

Table 4: Comparison between incidences of intestinal parasites in type I with Type II diabetic patients.
Type of diabetes No. of tested patients &% No. of infected patients &% x2 P value

Type I 25 25% 13 52% 11.1 <0.001*
Type II 75 75% 12 16%
Total 100 100% 24 24%

Infected  patients with intestinal parasites  were 13 cases (52%)  with type I diabetes and 12
cases (16%) with type II diabetes, with type I diabetic patients with a significantly high preva-

lence (*P<0.05).





Fig. 1: Age distribution among intestinal parasites infected diabetic patients:

Fig. 1: Distribution of intestinal parasites in diabetic patients according to age showed high
rate of infection in less than 10 years old with high significance P <0.003, X2 =19.9) and then
gradually decreased in older ages with a gradual increased from 30y old to an apex between
50-59 y old.
\

Table 5: Comparison between incidence of intestinal parasitic infections in controlled and uncontrolled type I
diabetic patients.
DM control No. of tested patients &% No. of infected patients & % x2 P value
Controlled type1HbA1 < 6 15 60% 4 26.6% 7.2 < 0.007
Uncontrolled type1HbAb1c >6 10 40% 9 90%
Total 25 25% 13 52%

Infected patients with intestinal parasites were 4 cases (26.6%) in patients with controlled
type I and 10 cases (40%) in patients  with uncontrolled type I, with significant relation be-
tween intestinal parasites and control of type I diabetes (P< 0.05)

Table 6:  Incidence of intestinal   parasites in controlled and uncontrolled type II diabetic patients.
DM control No. of tested patients &% No. of infected patients & % x2 P value
Controlled type II HbA1c < 6 50 66.6% 4 8% 5.46 < 0.01
Uncontrolled type II HbAb1c >6 25 33.3% 8 32%
Total 75 12 16%

Four (8%) DM patients infected with intestinal parasites were in controlled type II and 8
(32%) were type II uncontrolled (P < 0.05).

Discussion
Numerous factors, in addition to direct-

ly related medical complications, contrib-
ute to the impact of diabetes on quality of
life and economics. Diabetes is associated
with a high affective illness (Tunceli ,
2005) and adversely impacts employment,
absenteeism, and work productivity.

In the present study, the examination of
stool samples collected from the 100 dia-
betic patients and 100 non-diabetic controls
showed  the prevalence of intestinal para-

sitic infections in diabetic patients (25 cas-
es or 25%) was highly significant (p<
0.001) over only 7 % (7 cases) in the non-
diabetic controls.

Infection rates were lower than those
found in Turkey (Nazligul 2001)
(47% out of 200 diabetic patients in com-
parison to 55% out of 1024 healthy con-
trols). These differences were attributed
to location of the Sanliurfa Province.
There, intestinal parasites were very com-
mon because of the hot climate, agricultur-

Fig. 1: Distribution of infected diabetic patients according to age



al usage of sewage, and inadequate purified
drinking water that favored spreading of
zoonotic intestinal parasites.

On the other hand, the present results
were more or less close to those in Iran
(Akhlagi 2005) where the prevalence
was 15.6% out of 250 diabetic patients in
comparison to 10% out of 250 of healthy
controls. Abaza . (1995) found that the
prevalence of intestinal parasitic infections
in diabetic patients was 8% among 427
immunocompromised patients in Ismailia
with no comparison with a control group.
As they found that the diabetic group was
the least group affected among different
groups of immunocompromised hosts.
Again, the Canal area is extremely differ-
ent in its economic nature of the inhabit-
ants (they mainly depend on trading, agri-
cultural activities are different than used in
Upper Egypt (home of this study) and they
did not comment on the groups of diabetic
patients recruited in the study which affects
the results. Also, the present results agreed
with Akinbo (2013) in Nigeria re-
ported that the prevalence of intestinal par-
asites as 18.7% out of 150 diabetic patients
in comparison to non-diabetic controls

The present study revealed that the
prevalence of intestinal parasites in diabet-
ic patients was 30% (18/60 patients) of ru-
ral areas in comparison to 17.5% (7/40 pa-
tients) of urban ones, the residence type
was of no significant effect in acquiring
intestinal parasites in diabetic patients (p <
0.2).

Also, the present work showed that the
prevalence of intestinal parasites was sig-
nificantly related with age group as less
than 10 years gave the highest prevalence
(p <0.003). The risk of infection in targeted
group reduced with age except in ages
from 50-59. Intestinal parasites were more
frequently encountered during childhood as
suggested by Akinbo . (2013) also,
since hygienic habits have not been fully
developed yet. However, the sudden peak
noted in the number of cases of the age be-

tween 50-59 years in both studies raising a
question which needs more investigations
to explain.

In the present study, intestinal parasites
in different diabetic types were, 52% (13/
25 cases) in type I compared to 16%
(12/75cases) with type II (p<0.001). So
the type of diabetes mellitus was signifi-
cantly associated with intestinal parasites
among diabetic patients with type1 having
the highest prevalence. The present results
disagreed with Akinbo (2013) who
found that the intestinal parasites was
11.1% out of 18 patients with type 1 com-
parison to 19.7% out of 132 patients with
type 2 without significant difference. These
differences may be attributed to nature of
life style in Nigeria, or efficient health care
provided to Type I DM patients usually
met in young children.

There was a significant association be-
tween intestinal parasites and control of
type1 diabetes (p<0.007). The intestinal
parasites was 90% (9/10cases) uncon-
trolled type1 DM patients, compared to
26.6 % (4/15 cases) of type1controlled pa-
tients. Besides, in type II DM, the preva-
lence of intestinal parasites was 32% (8/25)
with uncontrolled and 8% (4/50 patients)
with controlled patients. So, there was a
significant risk factor in case of lack of
control of type II DM (p<0.01). Lack of
control in both types investigated in DM
was proven to significantly increase the
rates of intestinal parasitic infections, sug-
gesting that the suppressed immune re-
sponse in DM may be the cause (Bessman
and Sapico, 1992). However, this research
question is open to work in order to reach
an appropriate answer.

Although is not an opportun-
istic parasite, giardiasis showed a signifi-
cant value (p<0.001) and detected in 22%
(22 cases) of diabetic patients in compari-
son to 5% (5cases) in controls. Akhlagi

(2005) in Iran reported \9% out of 250
diabetic patients compared to 3.6% out of
250 healthy controls. The close results of



parasitosis in both groups though low,
raised the question about the source of in-
fection, however they agreed with the pre-
sent study in different occurrence even if a
small one in the rate of infection in DM
and control groups. Also, is
not an opportunistic parasite, however in
the present work, the prevalence of amebi-
asis was 7% (7 cases) in diabetic patients
compared to 3% (3 cases) in controls, but
without significant difference (p <0.3).
Akhlaghi . (2005) reported 0.4% out of
250 diabetic patients compared to zero in
controls.

In the present study, was 5%
(5 cases) in diabetic patients compared to
none in the controls, but without significant
difference (p<0.07). Abaza (1995) in
Ismailia detected in 6.3% (427
immuncompromised patients) and Baiomy

(2010) in Cairo detected 7% (100
immuncompromised patients) and none in
the controls. These differences might be
due to the fact that studies were done on
different and multiple groups of immuno-
compromised patients and not merely con-
fined to DM patients as the presented
work.

Baqai . (2005) in Pakistan reported
25% of 20 diabetic patients. Their tested
patients were selected from Jinnah Post-
graduate Medical Centre Karachi and not
from an outer clinic specialized for diabetic
patients that changed the nature of patients,
and they used the specific Kinyoun for par-
asite detection. However, Akhlaghi .
(2005) detected the parasite in 6% out of
250 patients in diabetic patients compared
to 2.45% out of 250 patients in controls as
in the present results.

Microsporidial infection was detected in
3% (3 cases) in diabetic patients and none
in the healthy controls but without signifi-
cant difference (p<0.2). The present results
agreed with those of Baiomy (2010)
who detected 2% in 100 immuno-compro-
mised patients and none in the healthy con-
trols, and also Abaza (1995) reported

2.3% among 427 of the immunocompro-
mised patients.

Also the autoinfec-
tion cestode is not considered as an oppor-
tunistic parasite. In the present work, its
prevalence was 5% (5 cases) in diabetic
patients compared to 3% (3 cases) in the
controls, but without significant difference
(p<0.7). Akhlaghi . (2005) detected
that the prevalence of infection
was 2% out of 250 diabetic patients com-
pared to 0.8% out of 250 patients in the
healthy controls.

However, Geneidy . (2012) reported
that the effectiveness of the pneumococcal
vaccines in children decreased with the in-
creasing in age and among patients. They
added that the non-vaccinated children
were at risk of

,

and
Also, Agholi . (2013) in Iran

reported that the opportunistic intestinal
\parasites must be suspected in any HIV/
AIDS patient with chronic diarrhea. They
added that tropical epidemic nonopportun-
istic enteric parasitic infections among
such patients should not be neglected.

Conclusion
The outcome results showed DM was a

risk factor for intestinal parasitic infections
(p<0.001), especially infection
(p<0.001). Residence and sex differences
were not significant. The young aged (be-
low 10 years old) diabetic patients were
found to be at higher risk (p < 0.003) along
with a mysterious rise of risk at the age be-
tween 51-59 years. The risk of intestinal
parasitic infections was also higher in type
I diabetes (p < 0.001) than type II. Control
of DM significantly (p<0.007 in type I and
in type II affected the prevalence of intesti-
nal parasites (p<0.01).
So, DM is a threatening health condition

for intestinal parasites especially among



young, type I uncontrolled patients. The
treatment of these intestinal parasites is a
must to minimize the diabetic complica-
tions.
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