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Abstract
Background: Urinary tract in diabetics is one of the most common site for infection, not
infrequently associated with serious complications. This study was conducted to evaluate
the prevalence of asymptomatic bacteriuria in type 2 diabetic women of Al-Anbar
population.

Objective: The aim of this study was to assess the prevalence of asymptomatic bacteriuria and
associated risk factors in type 2 diabetic women.

Methods: A total of 108 non-pregnant type 2 diabetic women (32 years to 100 years old)
with no abnormalities of the urinary tract system were studied from March to November
2007. All the participants were symptoms free regarding urinary tract infection. Pyuria,
macroalbuminuria glucosuria ,Age, and, duration of diabetes were assessed and compared in
participants with and without bacteriuria. Bacteriuria was defined as the presence of at least
105 colony forming units/ml of 1 or 2 bacterial species in a culture of clean-voided
midstream urine confirmed by a second culture.
Results: The prevalence of ASB (Asymptomatic bacteriuria) was 33.3%. Escherichia coli
was the most prevalent microorganism responsible for positive urine culture (61.1%) . Most
of the isolated microorganisms were sensitive to Amikacin, Norfloxacin and Ciprofloxacin.
Pyuria, macroalbuminuria and glucosuria had a meaningful relationship with ASB but no
associations were found between age, duration of diabetes and the presence of ASB.
Conclusion: Type 2 diabetic women suffering from pyuria, macroalbuminuria and
glucosuria had higher prevalence of ASB. Urine culture can be recommended for diabetic
women even when they are symptoms free regarding UTI.
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Introduction

Univariate and Multivariate analysis
performed for the group of women revealed
sexual intercourse and pyuria as the only risk
factor associated with the frequency of
bacteriuria, and it was conducted that ASB
may be associated with sexual activity in
women with NIDDM(19, 22 ). Other studies
found that patient with previous experience of
antimicrobial therapy have high risk for
UTIs(20).

Patients with diabetes mellitus are more
predisposed to infections (1, 2). The urinary
tract is the most common site for infection
(2,3)
. This predisposition is due to a
combination of angiopathy, neuropathy and
hyperglycemia(4).
The
prevalence
of
symptomatic urinary tract infections [UTI]
and/or asymptomatic bacteriuria in female
diabetic patients has been reported as
increased(5,6) or unchanged(7, 8, 9) compared to
non-diabetic subjects. Up to date reported
data on the prevalence and various risk factors
for ASB appear to be conflicting(10).
Impaired host defense mechanisms such
as impaired wound healing, impaired
granulocyte function, decreased cellular
immunity, impaired complement function,
decreased antibacterial activity of the urine as
a result of dilution of inhibitory substances
such as urea and decreased lymphokine
response may be influenced by glycemic
control(11, 12, 13) and increased adhesive
capacity of bladder epithelium(14, 6 ).
Complications from UTI frequently seen
in diabetics include acute lobar nephronia,
intrarenal abscess, perinephric abscess,
emphysematous cystitis, emphysematous
pyelonephritis, papillary necrosis and
metastatic infections; bacteria and yeast are
the major pathogens(15). When the organism is
isolated from the urine culture, the physician
must decide whether to treat the bacteriuria or
funguria; enteric bacteria are common
pathogens especially Escherichia coli and
Klebsiella(15) . Many Urinary Tract Infections
(UTIs) are asymptomatic and whether the
symptomatic UTIs are preceded by
asymptomatic bacteriuria (ASB) is not
known(16, 17). Development of ASB in diabetic
women is much more common than in
nondiabetic women(3, 17, 18). Various risk
factors for ASB in women with diabetes have
been suggested including sexual intercourse,
age, duration of diabetes, degree of metabolic
control and complications of diabetes(19, 20, 21).

Patients and Methods
This was a prospective, descriptive and
analytic study of 108 asymptomatic type 2
diabetic women , conducted at Al- Ramadi
General Hospital in Al-Ramadi city, between
March to November 2007 year. The mean age
was (54.3±11.1) with a distribution between
32–100 years. The mean duration of the
disease was (7.6±6.2) with a distribution
between 1–27 years.
Included criteria considered as women
with type 2 diabetes mellitus. Excluded
criteria was pregnancy, recent hospitalization
or surgery (<4 month), known urinary tract
abnormalities (including cystopathy or recent
urinary tract instrumentation), symptoms of
UTI (including dysuria, fever, urgency,
abdominal discomfort, etc) or the use of
antimicrobial drugs in the last 14 days.
All patients were interviewed and their
medical histories were obtained using a
standardized questionnaire. Also laboratory
values such as blood urea, serum creatinine,
glucose were obtained in fasting patients.
Urine
samples
were
checked
for
macroalbuminuria, glucosuria by dip stick.
Midstream clean voiding urinary specimens
were collected for urinalysis, microscopy,
culture and sensitivity. The specimens were
refrigerated immediately and cultured within
two hours. All urine samples were cultured on
blood and MacConkey agar plates. The plates
were incubated at 37°C aerobically for 48
hours.
56

Vol.8,No.1,August 2010 , ISSN: 2070-8882

Results

Bacteriuria was defined as the presence
of at least 105 colony forming units/ml of 1
or 2 bacterial species in a culture of cleanvoided midstream urine confirmed by a
second culture. Presence of at least three
different microorganisms in a urine specimen
was considered as contamination. According
to the 2000 WHO criteria, Diabetes mellitus
was defined as fasting glucose concentration
of ≥7.0 mmol/ l (≥126 mg/dl) or a two-hour
post prandial glucose concentration of ≥11.1
m mol (≥200 mg/dl) or the use of glucoselowering medication (tablets or insulin) (23).

Thirty-six (33.3%) of 108 patients
enrolled in this study showed (ASB). Seven
types of microorganisms were isolated from
urine cultures. E. coli was the leading cause
of ASB (61.1%) followed by Klebsiellae spp,
Pseudomonas aeruginosa, Citrobacter and so
on as represented in the following figure.
The sensitivity of isolated bacteria to
the various antibiotics (10drugs), are shown in
fig-2. Amikacin seems to be the most
effective drug against large types of bacteria
(35.8%).
Out of (36) patients with (ASB); 29
(80.6%), 15 (41.7%) and 26 (72%) had
pyuria, macroalbuminuria and glucosuria
respectively as shown in table -3 and fig -3.
The parameters, age of the patient, duration of
the diabetes, pyuria, macroalbuminuria and
glucosuria were correlated with the (positive
versus negative) results of (ASB) as shown in
table -3 and fig-3.. It was found statistically
significant correlation between the ASB and
the pyuria, macroalbuminuria and glcosuria
(P <0.05), but age of the patiens and the
duration of the diabetes has no correlation
(P >0.05).

Type 2 diabetes was defined as the
combination of resistance to insulin action
and an inadequate compensatory insulin
secretory response(24). Differences between
patients with and without ASB were obtained
through t test for continuous variables (age,
duration of diabetes). For nominal variables
we used chi squared test and Binominal test
for proportion (albuminuria, glucosuria and
pyuria). Data were categorized by Microsoft
Exel 2003, and analyzed by SPSS statistical
software for windows (version 10). P value of
<0.05 was considered statistically significant.
Mean values are reported as mean ± standard
deviation.
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Table 3 Shows the statistical analysis of different risk factors in ASB type II diabetic
patients.
Patient with ASB

Patient without ASB

Pvalues

36 (33)

72 (67)

< 0.001

Age (year) mean±SD

54.8±12.1

54.1±10.7

> 0.05

Duration of diabetes (years) mean±SD

8.11 ± 6.4

7.4 ± 6.1

> 0.05

Pyuria (No. & %)

29 (80)

16 (22)

< 0.001

Macroalbuminuria (No. & %)

15 (41)

10 (13)

< 0.001

Glucosuria (No. & %)

26 (72)

27 (37)

< 0.01

Parameters (risk factors)
No & %
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In a few studies, the type of isolated
microorganisms was different, For example
Klebsiella
was
the
most
common
microorganism in the Alebiosu(29) study in 2003
and (10%) reported by Mendoza et al. In the
study of Mendoza(25) showed that isolated
microorganisms were 10% coagulase negative
Staphylococcus, 10% Enterococcus spp, and 5%
Pseudomonas aeruginosa. As fig -2 show that
(35.8%) of isolated microorganisms from the
urine of participants in our study were sensitive
to Amikacin. Among them a leading bacteria
was E .Coli (90.9%).
These isolated microorganisms in our
study
displayed
lower
sensitivity
to
Norfloxacin ,Ciprofloxacin, Nalidixic acid, and
Ceftriaxon, (19.6%), (17.4%), (8.7%) and
(6.5%) respectevly. Most of these isolated
bacteria showed resistance to Clavulonic acid,
Pipracillin, Tobramycin and Cefotaxim, see
fig-2.
Our result found that there is a significant
relationship between ASB and
pyuria,
macroalbuminuria and glucosuria (P<0. 01) .

Discussion
In this study out of 108 type 2 diabetic
women 36 (33.3%) had ASB. This is mildly
higher than that reported (32%) by Mendoza(25)
in 2002
and (29%) by Hoepelman(26) in
2000. Lower prevalence was reported (11.2%)
by Kayima(27) in 1996 and (7.9%) by Zhanel(20)
in 1995, 26% in Geerlings(28) study in 2000 ,
and 26.6% in Alebiosu(29)report in 2003. The
high prevelance of ASB in our study may be
explained by the miss use of antimicrobials in
our society or may be of increased water and air
pollution or may be of increased number of
diabetic women as a result of high stress factor
of the war in Iraq.
In the present study, the most prevalent
microorganism isolated from urine cultures was
E. coli (61.1%). This was higher than (42%)
that reported by Geerlings(28) study in 2000,
and higher than the percentage reported by
Lye(30) in 1992 and than (55%) that reported
by Mendoza(25) In 2002.

59

Vol.8,No.1,August 2010 , ISSN: 2070-8882

factors in diabetic patients. Diabetic Med
1993; 10: 550 -554.
6. Zhanel GG, Harding GKM, Guay DRP.
Asymptomatic bacteriuria: Which patients
should be treated? Arch Intern Med 1990;
150: 1389-1396.
7. McMahon MM, Bistrian BR. Host defenses and
susceptibility to infection in patients with
diabetes mellitus. Infect Dis Clin North Am
1995; 9: 1–9.
8. Geerlings SE, Stolk RP, Camps MJ, Netten
PM, Collet JT, Schneeberger PM,
Hoepelman
AI:
Consequence
of
asymptomatic bacteriuria in woman with
diabetes mellitus. Arc Inter Med
2001,161:1412-1427.
9. Zhanel GG, Harding GKM, Nicolle LE.
Asymptomatic bacteriuria in patients with
diabetes mellitus. Rev Infect Dis. 1991; 13;
150-154.
10. Lye WC, Chan RKT, Lee EJC, Kumarasinghe
G. Urinary tract infection in
patients with
diabetes mellitus. J Infect 1992; 24: 169-174.
11. Patterson JE, Andriole VT. Bacterial urinary
tract infections in diabetes. Infect Dis Clin N
Am 1997; 11: 735-750 .
12. Brauner A, Flodin U, Hylander B, Ostenson
CG: Bacteriuria, bacterial virulence and
host factors in diabetic patients. Diabet Med
1993, 10(6):550-554.
13. Pometta D, Rees SB, Younger D, Kass EH.
Asymptomatic bacteriuria in diabetes
mellitus. N Eng J Med 1967 ; 276: 11181121.
14. Forland M, Thomas V, Shelokov A. Urinary
tract infections in patients with diabetes
mellitus: studies on antibody coating of
bacteria. J Am Med Assoc 1977; 238:
1924–6.
15. Diaa E.E. Rizk. The prevalence and
complications of urinary tract infections in
women with gestational diabetes mellitus:
Facts and fantasies, Int. J Diabetes and
metabolism 2002,10:29-32.
16. Leibovici L,Yehehzkelli Y, Porter A et al.
Influence of diabetes mellitus and
glycaemic control on the characteristics and
outcome of common infections. Diabetic
Med 1996; 13 : 457– 63.

This is comparable with that reported by
Geerlings(28) in 2000; Geerlings(31) in 2001, and
with that reported in the study of Forland(32) in
1977 except for albuminuria.
Age is a well-known risk factor for
bacteriuria in women without diabetes
(Nordenstam(33) in 1986) and some studies have
shown age as the most important risk factor for
ASB in type 2 diabetic patients(19) in1992), but
age had no significant relation with ASB in our
study ( p >0.05 ).
Some studies have shown that a longer
duration of diabetes increases the risk of
developing ASB(34, 20), while others could not
confirm this notion(17, 19, 35 ,21 ). In our study,
duration of the diabetes mellitus could not be
considered as an associate for ASB (p >0.05).
The study concluded that, the prevalence of
ASB is high in women with type 2 diabetes, for
which pyuria, macrolbuminuria and glucosuria
can be considered as associates. Also, pyuria ,
macrolbuminuria and glucosuria may be a
useful clinical predictors for the development
or presence of ASB.
The study recommended that , urine culture is
recommended for diabetic women even when
there is no urinary symptoms. Further, frequent
follow up of sensitivity of isolated
microorganisms to regularly available or
employed antibiotics in the treatment of urinary
tract infection to evaluate there beneficial effect
in diabetics women. Also, it is optional
(controversial) whether to treat ASB or not.
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