
Research Article

Int J Cur Res Rev   | Vol 7 • Issue 21 •  November 2015 13

STUDY OF CLINICO-PATHOLOGICAL AND 
BACTERIOLOGICAL PROFILE OF URINARY 
TRACT INFECTIONS IN GERIATRIC PATIENTS 
WITH TYPE 2 DIABETES MELLITUS

Bhumika Vaishnav1, Arvind Bamanikar2, Pragati Maske3,  
Vivek Singh Rathore4, Vinit Khemka4, Deepshikha Sharma5

1Associate Professor, Department of Medicine, Dr. D.Y. Patil Medical college, Hospital and Research Centre, Pune, Maharashtra, India; 
2Professor, Department of Medicine, Dr. D.Y. Patil Medical College, Hospital & Research Centre, Pune, Maharashtra, India; 3Undergraduate 
student (9thSem) Dr. D.Y. Patil Medical College, Hospital and Research Centre, Pune, Maharashtra, India; 4Postgraduate student,  
Department of Medicine, Dr. D.Y. Patil Medical College, Hospital and Research Centre, Pune, Maharashtra, India; 5Postgraduate Student, 
Department of Radiology,  Dr. D. Y. Patil Medical College, Hospital and Research Centre, Pune, Maharashtra, India.

ABSTRACT
Introduction: The elderly with type2 Diabetes Mellitus(DM) have a greater frequency and severity of urinary tract infections(UTIs) 
due to long duration of DM, its neurovascular complications, long term insulin use, aging and suppression of immune system. 
The term UTI encompasses asymptomatic bacteriuria (ABU), urethritis, cystitis, prostatitis and pyelonephritis.
Aims: To study the clinical and microbiological profileof UTI in patients more than 60 years of age having type2 DM. To examine 
whether the presence of diabetes alters the risks and complication profile for UTI’s in elderly.
Materials and Methods: Cross-sectional, analytical study of elderly diabetic patients with UTI diagnosed on the basis of detailed 
clinical history and investigations.
Results: Out of 60 study subjects, 24 were male and 36 were female with maximum incidence of UTI occurring in 65-69 years 
of age group. 66.67% of patients had diabetes for more than 10 years and more than 70% were on insulin therapy. HbA1c value 
was greater than 8 in 66.67% subjects. Foul smelling urine, dysuria and urgency were the commonest symptoms. Escherchiacoli 
(E coli) was the commonest pathogen isolated in 70% patients. 26.67% subjects had complicated UTI’s and acute kidney injury 
was the common complication
Conclusion: E. Coli is the commonest organism causing UTI in elderly diabetics. There was no gender difference in the inci-
dence of UTI. The possible risk factors for UTI in elderly diabetics are long duration of disease (more than 10 years), prolonged 
insulin therapy and high HbA1c values..
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INTRODUCTION

Diabetes Mellitus (DM) is a chronic disorder of carbohy-
drate and fat metabolism having multisystem involvement. 
Type 2 DM, which is more common, is charactersized by 
insulin resistance, impaired insulin secretion and increased 
gluconeogenesis in the liver[1]. Individuals with DM have 
a greater frequency and severity of infections [2]. Defective 
migration, phagocytic alterations of chemotaxis in polymor-
phonuclear leukocytes and impaired cytokine secretion are 

well documented in type 2 DM[3]. Urinary tract infections 
(UTIs), both upper and lower tract, are very common in 
diabetic patients. The term UTI encompasses asymptomatic 
bacteriuria (ABU), urethritis, cystitis, prostatitis and pyelo-
nephritis. UTIs can be asymptomatic or symptomatic in dia-
betics. The population most likely to suffer from UTIs is the 
geriatric diabetic population (60+ years) due to increased du-
ration of disease, long term insulin use, aging, and immune 
system suppression. Dysfunctional bladders, obstruction in 
urinary flow, and incomplete voiding are additional factors 
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in elderly diabetic patients which may cause recurrent UTIs. 
UTI is twice as common in diabetic females as in non-dia-
betic females [4][5][6]. UTIs, although uncommon in diabetic 
men, have higher incidence of complications [7]. Also, as DM 
is an immunocompromised state, early diagnosis and investi-
gations can prevent dreaded complications such asascending 
infections including emphysematous pyelonephritis, renal 
and perirenal abscesses, acute kidney injury and septicaemia 
in elderly and thus reduce the morbidity[8].

MATERIALS AND METHODS

The study was conducted in the medicine department of a 
tertiary care hospital. Both inpatients and outpatients were 
included in the study which was carried out over a period 
of three months. All patients more than 60 years of age with 
type 2 DM diagnosed with UTIs (urine showing significant 
bacteriuria ≥105CFU/ml of urine) were included in the study. 
A total of 60 subjects were included in the study. After an 
informed consent from the patients, they were subjected to 
a detailed history, physical examination and relevant clinical 
investigations. Selection criteria for type 2 DM were: a)Fast-
ing blood sugar more than 126 mg/dl OR b) Post-prandial 
blood sugar more than 200 mg/dl OR c) Patients on drug 
treatment for diabetes. Patients having age less than 60 years, 
hypertension, chronic kidney disease, Type 1 DM or known 
anatomical or surgical defects in the genitourinary tract were 
not included in the study. Diagnosis of urinary tract infec-
tion was made on the basis of clinical history, symptoms and 
detailed clinical examination. Biochemical investigations 
of blood and urine were done to confirm the diagnosis. The 
study subjects, after giving proper instructions, were asked 
to submit a midstream urine sample which was transported 
to the microbiology laboratory of the hospital immediately. 
After ensuring that the urine sample was uncontaminated (by 
normal vaginal/urethral flora), it was centrifuged and exam-
ined under a microscope(×400 magnification). Presence of 
pyuria (≥ 10 leukocyte/hpf) with a positive leukocyte ester-
ase and/or nitrite tests was considered as a positive urinalysis. 
The collected samples were then subjected to gram staining 
and culture testing to identify the species of the pathogens.
Significant bacteriuria (SB) was defined as presence of  ≥ 105 
colony forming units (CFUs) of isolated organisms per milli-
litre of urine sample in urine culture. Presence of significant 
bacteriuria with urinary symptoms was diagnosed as UTI. 
Presence of SB in two consecutive urine samples collected 
at a seven day interval but without classic urinary symptoms 
was diagnosed as asymptomatic bacteriuria (AB). Positive 
history of UTI within past six months was diagnosed as re-
current UTI. Pyelonephritis was diagnosed by presence of-
symptoms of UTI with fever, abdominal pain, leukocytosis 
and associated with SB.

The following investigations were carried out: a)Complete 
Hemogram - Hemoglobin (Hb in gm/dl); total and differ-
ential leukocyte count (TLC, DLC in lac/cumm); erythro-
cyte sedimentation rate (ESR) (by auto-analyser); b) Urine 
routine including pH, specific gravity, proteins & albumin, 
sugar. In Microscopic examination pus cells, epithelial cells, 
red blood cells, bile salts, bile pigments. c) Urine culture & 
Blood culture; d) Renal function tests including blood urea 
(mg/dl), serum creatinine (mg/dl); e)Blood sugar level pro-
file including fasting blood sugar (mg/dl), post prandial blood 
sugar (mg/dl) (by Glucose Oxidase – Peroxidase  method); f)
Glycosylated haemoglobin (HbA1C) (by Resin method); g) 
Ultrasound of abdomen and pelvis and X-ray kidney, ureter, 
bladder (KUB) as and when required. Data was analyzed us-
ing statistical package SPSS version 16. The mean was the 
primary statistical measure used. The chi-square statistical 
test was used and a p-value < 0.05 was considered statisti-
cally significant.

RESULTS

Out of 60 patients, 24 were males and 36 were females. Max-
imum incidence of UTI occurred in age group of 65-74 years 
(60%). The mean age of the study subjects was 68.2 years. 
Chi-square test showed non-significant relationship between 
different age groups and gender (Table 1). This shows that 
UTI occurred with similar frequency in both genders in dif-
ferent age groups.  A majority of the study subjects had DM 
for more than 10 years (Fig. 1) with HbA1c value more than 
8(66.67%) (Table 2). 

There was a non-significant relationship between different 
levels of HbA1C and gender (p-value >0.05). This shows 
that both the genders are equally distributed among different 
levels of HbA1C.  At the time of enrolment in the study, 70% 
subjects were on insulin therapy and remaining 30% were on 
oral hypoglycaemic drugs.

34(56.67%) diabetic patients had their first episode of UTI 
whereas 26 (43.33%) had recurrent bouts of UTI in the study. 
The odds for occurrence of recurrent episodes in females 
were 1.12 which shows that there is 1.12 times more risk 
for developing recurrent episodes in females than males. 
But it was statistically not significant (p> 0.05). 76.67% 
patients had foul smelling urine, which was the most com-
mon presenting symptom, followed by dysuria and urgency 
(66.67%) (Table 3).

Lower UTI i.e. urethritis (36.67%) and asymptomatic bacte-
riuria (33.33%) were commonly found in the subjects. Ure-
thritis was more common in older females (44.44%) as com-
pared to males (25%). Asymptomatic bacteriuria occurred 
with equal frequency in both males and females. Cystitis 
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accounted for 13.33% cases of UTI and Pyelonephritis ac-
counted for 16.67% cases. 

E.coli was the commonest organism isolated from the urine 
of elderly diabetics accounting for 70% infections, followed 
by candida species which was found in 13.33% cases. The re-
maining 16.67% of pathogens were E.faecalis and S.aureus. 
The difference in incidence of isolation of E.coli in both gen-
ders is statistically not significant (Fig. 2).

Acute kidney injury was the commonest complication of 
UTI in elderly diabetics (20%) followed by pyelonephritis 
(10%) and septicaemia (3.33%) (Table 4). UTI was compli-
cated in 33.33% cases. Mortality rate was 1.67% and cause 
of mortality was septicemic shock secondary to urosepsis 
with uncontrolled diabetes mellitus.

DISCUSSION

In this study, 60 diabetic patients above the age of 60 years 
with symptoms suggestive of UTI were included and inves-
tigated. Their clinical profile and laboratory data were ana-
lyzed to determine the spectrum of presenting clinical fea-
tures, complications and common causative organisms for 
UTI. In the current study, the incidence of UTI in elderly 
diabetics was the maximum in the age group of 65-69 years 
(36.67%). 20% of the patients were of more than 75 years of 
age. A study by Geerlings et al. has shown similar results, i.e. 
the incidence of UTI increases with ageing in type 2 DM pa-
tients.[4]  Females (60%) had a higher incidence of UTI than 
males (40%) in this study. Premenopausal female diabetics 
commonly have UTIs due to urinary tract contamination 
by vaginal bacterial flora.[9] But the current study showed 
that even postmenopausal and elderly diabetic women have 
a higher incidence of UTI compared to elderly males. Evi-
dence from study by Boyko et al. have shown similar results.
[5]

Longer duration of type 2 DM (> 10 years in 66.67% sub-
jects), insulin therapy (70% subjects), uncontrolled DM 
(HbA1C > 8 in 66.67% subjects) were all striking clinical 
parameters associated with increased incidence of UTI in the 
study. The findings of a study carried out on south Indian sub-
jects were similar.[10]  However, in another study by Schmitt 
et al., longer duration of diabetes but not glycaemic control 
(HbA1c values), was associated with higher incidence of 
UTI.[11] A study by Boyko et al. did not find any significant 
association between the degree of glycaemic control as as-
sessed by HbA1c level and odds of UTI.[5] Our study also did 
not find any significant association between HbA1C levels 
and odds of developing complicated UTI. Thus, the asso-
ciation between glycaemic control as determined by HbA1c 
levels and UTI among diabetic patients is controversial. In 
the current study, 43.33% subjects had a history of recurrent 

UTI with a minor degree of female preponderance. But there 
was no significant statistical association between DM type 
2 and recurrent UTI in elderly females (p>0.05) which was 
similar to a study by Raz R et al., where DM type 2 was not 
found to be a risk factor for recurrent urinary tract infections 
in postmenopausal women.[12] In this study, elderly patients 
presented with various symptoms but foul-smelling urine 
was the commonest symptom (76.67%), followed by dysu-
ria, urgency (66.67%) and frequency (56.67%). These find-
ings are in accordance with the observations of a study by 
Marques et al.[13] A few patients had no symptoms suggestive 
of UTI and were admitted for uncontrolled diabetes but were 
found to have asymptomatic bacteriuria on routine examina-
tion of urine. Only 40% patients presented with fever in this 
study showing that in aged diabetic patients, UTI may be pre-
sent in the absence of fever. Thus, a high index of suspicion 
for UTI should be kept while evaluating an elderly diabetic 
with atypical symptoms like urinary retention (13.33%) and 
incontinence (6.67%) which were also presenting symptoms 
of a few patients in this study. Urethritis was the commonest 
form of UTI followed by asymptomatic bacteriuria. How-
ever, urethritis occurred with increasing frequency in elderly 
females compared to males possibly due to shorter urethra 
and concomitant vaginitis. Complicated pyelonephritis was 
present in 16.67% patients. This high prevalence of upper 
UTI can be due to ascending infection, impaired host de-
fences, late presentation of elderly diabetics. Upper urinary 
tract infections (UTIs) are also a frequent result of bladder 
colonisation. These findings corresponded well with those 
of some other studies.[6] As a point of difference, the inci-
dence of pyelonephritis was very high in the current study 
as compared to the study conducted by Marques et al. where 
the incidence was only 2.02%. However, the latter study was 
carried out on community-dwelling elderly women without 
DM.[13] Thus, type 2 DM is an independent risk factor for 
developing upper UTI. E.coli was the pathogen isolated in 
70% of the study subjects. It occurred with nearly equal fre-
quency in males and females, which is in concordance with 
other studies.[2,10] Other Gram-negative bacilli like Klebsiella 
Spp., Proteus Spp., and Citrobacter Spp. were not isolated 
in the current study. This may be due to the smaller sample 
size of the current study. In another study from India, it was 
found that E. coli was the most commonly grown organism 
(64.3%), followed by Staphylococcus aureus (21.4%) and 
Klebsiella pneumoniae (14.3%).[14] In a study by Geerlings 
SE et al., it was noted that increased adherence of E. coli 
(with type 1 fimbriae) to uroepithelial cells correlated posi-
tively with high HbA1C. Higher adherence of E. coli to the 
uroepithelium was found in patients with poorly controlled 
diabetes.[15]Candida was isolated from 13.33% subjects in the 
current study. Prolonged hospitalisation, urethral catheterisa-
tion and  long term parenteral antibiotic therapy predispose 
elderly diabetics to candida infections.[16]Gram-positive coc-
ci play a lesser role in UTIs. In the current study, Staphylo-
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coccus aureus accounted for 10% of UTI. Another common 
Gram-positive cocci is Staphylococcus saprophyticus which 
causes UTI in younger females. Complicated UTIs due to 
Enterococci and S. aureus are quite common, particularly in 
patients who have received antibiotic treatment or who have 
undergone instrumentation of the urinary tract. Enterococ-
cus Faecalis was isolated in 6.67% elderly diabetic subjects 
with UTI in this study. Most of these subjects had a recent 
history of receiving antibiotic therapy for other infections.  
Acute kidney injury (AKI), ascending infection to kidneys 
from lower urinary tract and septicaemia were few complica-
tions seen in the study subjects with UTI. However, majority 
of elderly DM –type 2 patients had an uncomplicated UTI 
(66.67%). Thus, although UTI occurred with higher frequen-
cy in elderly diabetics, the rate of complications was low. 
AKI was also the commonest complication in a study done 
by Aswani SM et al.[16] 

CONCLUSION

Indiais known as the ‘diabetes capital of the world’ because 
of Asian-Indian phenotype i.e. high waist to hip ratio. Type 
2 DM forms the major burden causing great morbidity due 
to recurrent infections like UTI and other microvascular and 
macrovascular complications.  India also has a large popula-
tion of age above 60 years - 8% (according to Census India 
2011), many of whom are diabetics. They are prone to recur-
rent and complicated UTI which causes significant health-
care burden on the society. The current study was aimed at 
identifying causative micro-organisms of UTI in elderly dia-
betics and to study their clinical presentation and complica-
tions. The results were compared with other similar studies 
done within and outside India. E.coli was the commonest 
micro-organism causing UTI followed by candida. Thus, the 
distribution of organisms found in the urine of patients is 
similar to that in other populations. There was no statisti-
cally significant difference in the incidence of recurrent UTI 
between male and female subjects in the study.  None of the 
study subjects had HbA1c<6.5. Thus achieving an HbA1c < 
6.5 per cent appears to protect the elderly diabetics who do 
not have other underlying predisposing factors for UTI. Un-
controlled hyperglycemia as reflected by high HbA1c values 
often causes UTI in elderly. However, it does not increase the 
chance of developing complications of UTI in a statistically 
significant manner. (p>0.05)  Substantial research has been 
done involving a study group of post-menopausal diabetic 
female populations. But very few studies have been done on 
elderly male diabetic subjects. This is the distinguishing fea-
ture of the current study. Investigation of asymptomatic or 
symptomatic bacteriuria in aged diabetic patients for urinary 
tract infection is important for treatment and prevention of 
renal complications. However, the sample size in the current 
study was small and was done for a limited period in a single 

hospital. Hence, larger study population studied for a longer 
duration in multiple hospitals will be required to strengthen 
and confirm our conclusions. 
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Table 1: Age-wise distribution of UTI in elderly diabetics

Age  No. of Males (%) No. of Females (%) Total

60-64 years 4 (16.67%) 8 (22.22%) 12 (20%)

65-69 years 10 (41.67%) 12 (33.33%) 22 (36.67%)

70-74 years 4 (16.67%) 10 (27.78%) 14 (23.33%)

≥ 75 years 6 (25%) 6 (16.67%) 12 (20%)

Total 24 100% 36 100 60 100

Chi square = 0.878, p > 0.05

Table 2: Observed HbA1C values

HbA1C 
Values

No. of patients Total

Male Female

6.5-8 6 14 20 (33.33%)

≥8 18 22 40(66.67%)

Total 24 36 60 (100%)

Table 3: Symptoms of UTI in elderly diabetics

Symptoms No. of patientswith symptoms (out of 30)

Foul smelling urine 23 (76.67%)

Dysuria 20 (66.67%)

Urgency 20 (66.67%)

Increased frequency of micturition 17 (56.67%)

Fever 12  (40%)

Suprapubic pain 11 (36.67%)

Urinary retention 4 (13.33%)

Incontinence of urine 2 (6.67%)

Table 4: Complications in study subjects

Complications Number of patients (n=60) Percentage affected

Acute Kidney Injury (AKI) 12 20%

Ascending infection 6 10%

Septicemia 2 3.33%

HbA1c With complications Without complications Total

6.5-8 1 9 10

≥8 9 11 20
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Figure 1: Percentage of patients diabetic since

Figure 2: Comparison of prevalence of  different causative organisms for UTI between diabetic males and females


