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Abstract:

Background: Urinary tract infection (UTI) is the most common of all bacterial infections
in diabetes mellitus; it affects persons throughout their life spans. The term UTI
encompasses a variety of clinical entities ranging from asymptomatic bacteriuria to
cystitis, prostatitis and pyelonephritis.

Patients and methods: In the present study, 200 diabetic women,100 of them were at
active age group(AAG) their ages range from (25-35)years with mean age of 31 years.
Another 100 women were post-menopausal (PM) their ages range from (55-75) years with
mean age of 64 years. Two hundred non diabetic women were taken as control group and
were divided into 100 at AAG and 100 PM. The patients and control groups were
attendant of Kirkuk general hospital.

Results: UTI was found to be present in 28 out of 100 cases of AAG diabetic women (p
value =0.02) while it presents in 25 out of 100 PM diabetic women (p value =0.04). Also
this study shows that 13 out of 25 PM diabetic women received insulin for treatment while
7 out of 25 PM diabetic women received oral antidiabetic drugs, and only 5 out of 25 PM
diabetic women didn't receive any treatment (p value=0.03). The present findings shows
that 14 out of 28 AAG diabetic women received insulin for treatment, while 8 out of 28 of
them received oral antidiabetic drugs and only 6 out of 28 AAG diabetic women didn't
receive any treatment (p value =0.043)

Conclusion: The prevalence of UTI is higher among diabetic patient compared to non-
diabetic patient regardless of age .Diabetes treated with insulin is related to substantial
increases in the risk of UTI among both age groups included in the present study.
Keywords: UT]I, Diabetic, Bacteriuria.

Introduction:

Diabetes and its attendant acute and
chronic complications continue to carr
a major health problem worldwide ®.
There is evidence that diabetics are
more prone to skin and chest infection
than non-diabetic ®. There is also view
that urinary tract infections (UTI) are
more common in diabetic patients
®) Urinary tract infection is an important
clinical problem for people with
diabetes.

This observation is most apparent in the
increased severity of infection that may
occur in diabetic patients .Serious
complications of UTI, such as
emphysematous cystitis, pyelonephritis

virtually more prone in diabetic patients.
On a population basis, diabetic women,
depending on age, are 6-24 times more
likely than non-diabetic women to be
admitted for acute pyelonephritis, and
diabetic men are 3.4-17 times more
likely  than their non-diabetic
counterparts to be admitted for the same
condition®,

Despite the frequency and importance of
this problem, it has received relatively
little attention, and many important
scientific and clinical questions remain
unanswered.

In  hospitalized diabetic  patient,
particularly those with multiple organ
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complication the incidence of infection
and true pyelonephritis also appear to be
increased, partly because of poor
bladder function and partly because of
urinary catheterization. Other clinical
conditions that causing obstruction in
urinary flow or incomplete voiding also
predispose diabetic patient to infection.
In addition, impaired cytokine secretion
may contribute to asymptomatic
bacteriuria in diabetic women ©

Urinary tract infection accounts for
considerable morbidity among adult
women, Diabetes causes several
abnormalities of the host defense system
that might result in a higher risk of
certain infections, including UTI .These
include immunologic impairments, such
as impaired migration, intracellular
killing, phagocytosis, and chemotaxis of
polymorphonuclear  leukocytes and
abnormal T Ilymphocyte function in
diabetic patients and neuropathic
complications, such as impaired bladder
emptying ©.

In addition, a higher glucose
concentration in the urine may create a

culture  medium  for  pathogenic
microorganisms. Other  important
unanswered questions include the

association between glycemic control

risk and the role of asymptomatic

bacteriuria as a precursor to UTI in

diabetic women .

There are three types of diabetes:

« Type 1 diabetes is usually diagnosed
in childhood. The body makes little or
no insulin, and daily injections of
insulin are required to sustain life.
Without proper daily management,
medical emergencies can arise.

« Type 2 diabetes is far more common
than type 1 and makes up 90% or
more of all cases of diabetes. It usually
occurs in adulthood. Here, the
pancreas does not make enough

insulin to keep blood glucose levels
normal, often because the body does
not respond well to the insulin. Many
people with type 2 diabetes are
asymptomatic, although it is a serious
condition. Type 2 diabetes is
becoming more common due to the
growing number of older population
was increasing obesity, and failure to
exercise.

» Gestational diabetes is high blood
glucose that develops at any time
during pregnancy in a person who
does not have diabetes.

Over the years, evidence from many

epidemiological studies have suggested

that asymptomatic bacteriuria (ASB)
and symptomatic UTIs occur more
commonly in women with diabetes than
in those without diabetes®. Most of
these studies, however, were not
prospective cohort designs and are thus
subject to multiple biases
characteristically associated with case-
control, retrospective, or cross-sectional
studies. Further, the majority of the data
has been collected in patients with type

2 diabetes and in women; therefore, data

regarding these relationships in type

1diabetes and in men are less available.

Recent studies have focused on the

relationship of ASB to diabetes ®V. In

women without diabetes, ASB is
relatively uncommon and increases risk
of UTI but does not lead to serious

sequale *?. Diabetic women have a (2-

3) folds higher prevalence of ASB and

are at risk for developing more serious

consequences © 1. Women with type 2

diabetes and are ASB have an increased

risk for development of a symptomatic

uTl @ and women with type 1

diabetes are at an increased risk for

pyelonephritis and subsequent
impairment of renal function %,
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Patients and Methods:

Patients group:

This case —control study was carried out
in outpatient clinic of Kirkuk general
hospital from March 2005 to September
2005. The study includes 200 women
divided into 2 groups, first group
includes 100 diabetic active age group,
their ages range from (25-35) years and
the second group includes100 diabetic
postmenopausal women, their ages
range from (55-75) years. The entire
patients included in the study have been
proved to be diabetic by clinical
examination and laboratory
investigations.

Patient's clinical history was
investigated by Medical specialist.
Microscopic and culture methods were
done for patients urine samples and
antibiotic sensitivity test were done for
the isolated microorganisms, the
microorganisms were identified
according to Mackie and McCartney ®¥,
and antimicrobial susceptibility test was
done according to Bauer et al, *®.

Control group:

Two hundred non-diabetic women were
chosen as a healthy control, 100 women
of them were at active age and the other
100 were postmenopausal women,
Isolation, identification and antibiotic
sensitivity of the microorganisms were
done for their urine samples as with that
of patients group.

Results:
(Table 1) summarizes the number and
percentages of the positive urine

cultures among both active age group
and postmenopausal diabetic women
and their related normal control. From
100 active age group diabetic women 28
(28%) show positive urine culture while
from 100 active age group non diabetic

control only 7 (7%) show positive urine
culture also the table demonstrate that
among 100 postmenopausal diabetic
women 25 (25%) of urine sample gave
positive result while from 100
postmenopausal non diabetic normal
control only 9 (9%) gave positive
results.

(Table 2) summarizes the numbers and
percentages of positive urine cultures
among both treated and non-treated
diabetic postmenopausal and active age
group women.

According to the types of treatment
received by the diabetic women which
was either oral antidiabetic agents,
insulin or the patient doesn't receive any
treatment seven (28%) of positive urine
cultures were postmenopausal diabetic
women whom they received oral
antidiabetic agents while 13 (52%) Of
positive urine cultures were
postmenopausal diabetic women
received insulin and 5 (20%) Of positive
urine cultures were postmenopausal
diabetic women whom they didn't
receive any treatment.

Among active age diabetic women 8
(28.57%) of positive urine cultures were
they received oral antidiabetic drugs, 14
(50%) of positive urine cultures were
they received insulin while only
6(21.42%) of positive urine cultures
were didn't received any treatment.
(Table 3) shows the type of
microorganisms isolated from positive
urine cultures of postmenopausal
diabetic and non-diabetic women.
Escherichia coli were the most
microorganisms isolated among diabetic
and control group followed by
klebsiellaspp, staph.aureas and proteus
spp. respectively.

(Table 4) demonstrates microorganisms
isolated from positive urine cultures of
(treated and non-treated) active age
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group diabetic and non-diabetic women.

Escherichia  coli is the

most

microorganism isolated among diabetic

and control group followed respectively

by klebssiella spp.,

staph.

aureas,

pseudomonas spp. and proteus spp.

Table (1): The percentages of positive urine cultures among both patient and control groups.

positive urine cultures among

positive urine cultures among

AAge groups diabetic patients no. of cases=200 | control group no. of cases=200 P YElLE
Post-menopausal 25 (25%) 9 (9%) 0.04
group
Active age group 28 (28%) 7 (7%) 0.02

Table (2): The No. of positive urine cultures among both treated and non-treated diabetic women.

- positive urine cultures positive urine positive urine

Diabetic women among diabetic cultures among cultures among P

groups women treated with diabetic women | diabetic women not | value
antidiabetic drugs treated with insulin | receiving treatment
Post-menopausal
N 7 (28% 13 (52% 20% .

diabetic (28%) 3 (52%) 5 (20%) 0.03

Active age group 8 (28.57%) 14 (50%) 6 (21.42%) 0.043
diabetic

Table (3): Microorganisms isolated from positive urine cultures of (treated and non-treated)

postmenopausal diabetic and non-diabetic group of women.

Type of treatment used by post- | 1y e of microorganisms isolated from positive urine cultures
menopausal diabetic women
with positive urine cultures E .coli Klebsiella spp. | Staph. aureas | Proteus spp.
Hypoglycemic agents 6 (85.7%) 0 1 (14.2%) 0
Insulin 9 (69.2%) 2 (15.3%) 2 (15.3%) 0
Non treated group 4 (80%) 0 1 (20%) 0
Control group 7 (7T7.77%) 1(11.11%) 0 1(11.11%)
P value 0.7 0.26 0.9 0.9

Table (4): Microorganisms isolated from positive urine cultures of (treated and non-treated)
active age group diabetic and non-diabetic group of women.

Types of treatments used by Microorganisms isolated from positive urine cultures
active age diabetic women . Klebssiella Pseudomonas Proteus
with positive urine cultures. |  E-coli Spp. Staph. aureas Spp. Spp.
Hypoglycemic agents 5 (62.5%) 2 (25%) 0 1 (12.5%)
Insulin 8 (57.1%) 3 (21.4%) 1(7.1%) 1(7.1%) 1(7.1%)
Non treated group 4 (66.6%) 1 (16.6%) 1 (16.6%) 0 0
Control group 4 (57.14%) 0 1 (14.28%) 0 2 (28.57%)
P value 0.6 0.26 0.27 0.9 0.3
Vol. 1, No. 2, 2013
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Table (5): AST of microorganisms isolated from urine cultures of active age group diabetic

women.
No. of susceptible isolates to antibiotics
Microorganisms No of | » > o ol»!| 2| o o o
isolates | £ | S [ X |T || X X135 X |3
E.coli 17 15| 14 14| 1] 9 9 6 5 4 6
Klebssiella spp. 4 2 2 310 1 2 1 1 1 1
Staph.aureas 4 0 1 0] 0] 3 4 1 1 2 3
P roteus spp. 2 0 1 10 0 2 2 1 1 2
Pseudomonas aerogenosa 1 0 0 0| 0| 1 1 1 1 1 1
AM = Ampicillin AMC = Augmentin  CX = Cloxacillin E = Erythromycin
G = Gentamicin AK = Amikacin CTX = Cefotaxime  CIP = Ciprofloxacin

CRO = Ceftriaxone  SXT = Trimethoprim + Sulfamethaxazole

Table (6): AST of microorganisms isolated from urine cultures of active age non diabetic women.

No. of susceptible isolates to antibiotics
Microorganisms [ No. of
omes | 12 1C m|2]|2]12]2/19|8
isolates | = | 5| X S X533 |%X|3
E. coli 4 2 1313|1432 |1|3]|2
Proteus spp. 2 1110121 ]1]1]1
Staph. aureas 1 1 (110|121 |1]1,0]1

Table (7): AST of microorganisms isolated from urine cultures of post-menopausal diabetic

women.
No. of susceptible isolates to antibiotics
Microorganisms

No .of > @)
_ J§> 2| Q| m 2 > 212193
isolates o Al4|T|X|0O
E. coli 19 168183 (11| 7 |5|5|3 |6
Klebssiellaspp 2 111120111111
Staph. aureas 4 o(1,0(0(3|4 |2 |1]2]3

Table (8): AST of microorganisms isolated from urine cultures of post-menopausal non-

diabetic women.

Microorganisms

No. of susceptible isolates to antibiotics

No.of | » | 2| Olx|2|ol0]Q

isolates | = % X Mz2|x%535|%|3

E.coli 7 6/ 6|6 1453|533
Klebssiella spp. 1 1711101111 |1]|1
Proteus spp. 1 o(ofofo0oj12(12j0,0}|1) 12
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Discussion:

Urinary tract infection (UTI) is the most
common bacterial infection. Acute
uncomplicated UTI occurs in young
women with normal genitourinary tracts
and, while frequently distressing, is
seldom associated with significant
morbidity. Acute pyelonephritis occurs
in the same group of women but is a
more serious illness. Complicated UTI
occurs in individuals with functional or
structural ~ abnormalities  of  the
genitourinary tract. It may be either
symptomatic or asymptomatic and may
present with a wide spectrum of clinical
illness. The most severe manifestations
occur in individuals with trauma or
obstruction of the genitourinary tract.
Selected groups, including pregnant

women, diabetic patients, and the
elderly, have some unique
characteristics relevant to UTI that may
require  different  approaches to

management ©,

In the vast majority of UTlIs, bacteria
gain access to the bladder via the
urethra. Ascent of bacteria from the
bladder may follow and is probably the
pathway for most renal parenchymal
infections. The factors that predispose to
periurethral colonization with gram
negative  bacilli  remain  poorly
understood but probably include
alteration of normal perineal flora by
antibiotics, other genital infection such
as by use of contraceptives especially
diaphragms and spermicides, small no.
of periurethral bacteria probably gain
entry to the bladder frequently, a
process that facilitated in some cases by
urethral massage during intercourse "
8. 19 The higher prevalence of UTI
among females could be due to,
Presence of short urethra in females; the
female urethra appears to be particularly
prone to colonization with colonic gram

negative bacilli because of its proximity
to the anus, and also sexual intercourse
causes the introduction of bacteria to the
bladder. So sexually active persons had
more significant symptomatic UTI and
finally due to the absence of prostatic
secretion which contain bactericidal
properties.

It is noteworthy to notice from (table 1)
that the prevalence of UTI is higher
among diabetic women compared to
non-diabetic patient regardless of age. In
both age groups of the present study
concerning UTI significant difference
was obvious between PM diabetic and
non-diabetic women and between AAG
diabetic and non-diabetic women (p-
value=0.04, 0.02 respectively).

This results agrees with Balasion et
al(1997), Kayima et al(1996) Zhanel et
al(1995) and Epoke et al (2000) @ 222
) The explanation of these results may
be due to:

1. The presence of significant amount of
glucose in diabetic urine which serves as
{gyorable media for growth of bacteria
2. A change in bacterial adhesion to the
uroepithelium partly as a result of
abnormal intracellular calcium
metabolism which lead to decrease in
tam horsfall protein which usually
adhere to the bacteria and prevent
attachment to the uroepithelium is
involved in the pathogenesis of UTI. in
diabetic patients ®°.

3. Also abnormal intracellular calcium
metabolism which lead to granulocytes
dysfunction which promotes attachment
of bacteria to uroepithelium causing
more infection %,

4. Finally it was found that diabetic
women had a higher mean post void
residual bladder volume, an indicator of
bladder dysfunction and possibly

autonomic neuropathy >,
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While it is disagreement with one study
(Lindsay et al 2000) ®®, which showed
that the prevalence of UTI in diabetic
outpatient women was no significantly
higher than in non-diabetic women
outpatient or healthy control (p-value
=0.07) ®. The explanation of these
results may be due to:

Significant association was found
between insulin treated diabetic women
and the prevalence of UTI regardless of
age as demonstrated in (table 2). Among
postmenopausal diabetic treated women
13 out of 25 positive urine cultures were
treated with insulin while only 7 out of
25 positive urine cultures were PM
women treated with oral antidiabetic
drugs and only 5 out of 25+ve urine
cultures from PM diabetic women didn't
receive any treatment (p value =0.03)
Regarding AAG diabetic women
treated with insulin 14 out of 28 gave
positive urine cultures and8 out of 28
were from AAG treated with oral
antidiabetic drugs and only 6 positive
urine cultures out of 28 from women
didn't receive any treatment (p
value=0.04).

These present findings are in agreement
with other studies demonstrates by
(Turner et al 1999) who stated that
women taking insulin were mainly at
higher risk of UTI, possibly because of
more severe diabetes since the use of
insulin considered to be a marker for
disease severity “°.

In present study, and as shown in (table
3) and (table 4), E. coli was the most
microorganisms isolated among diabetic
and non-diabetic women. Regardless of
age, followed respectively by klebssiella
spp., Staph aureaus, proteus spp.
Pseudomonas spp. No significant
difference was demonstrated in the
present study concerning types of

microorganisms among UTI of diabetic
and non-diabetic individuals.

The present findings are in agreement
with other studies that demonstrate that
E. coli was the most frequent
microorganisms isolated from diabetic
and non-diabetic women (Geerlings SE
et al 2002) ",

Although diabetic persons may be more
susceptible to infection by opportunistic
microorganisms, it was found that most
of their infections were due to typical
uropathogens, which suggest that
diabetes facilitates the same route of
infection as that for UTI in non-diabetic
persons (i.e., ascending infection from
urethra).

Conclusion:

1. The prevalence of UTI is higher
among diabetic patients compared with
non-diabetic patient regardless of age.

2. Diabetes treated with insulin is
related to substantial increases in the
risks of UTI among both age groups
included in the present study.

3. Escherichia coli. Was the most
common microorganism that causes UTI
in both diabetic and non-diabetic of
different age groups of women.

4. UTI should be considered as a
complication of diabetes in both age
groups of women included in the present
study.

5. Diabetic women should be screened
for UTI and asymptomatic bacteriuria
and should be treated to prevent
complications, such as  chronic
pyelonephritis, renal scarring and
chronic renal failure.
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