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INTRODUCTION 

Urinary tract infection (UTI) refers to the 
presence of microbial pathogens within the 
urinary tract. Diagnosis of urinary tract 
infection requires the presence of pus cells in the 
urine. Urinary tract infection is defined as the 
presence of 105 colony  forming units (cfu)/mL 
in urine. Infection is uncomplicated when there 

is no underlying anatomical or functional 
abnormality. The underlying bacteriology of 
urinary tract infection mainly comprises of 
gram negative pathogens, most common of 
which is Escherichia coli. The pathogenic 
spectrum is more diverse and resilient in people 
with underlying systemic or local renal 
pathology indicating complicated infection. It is 
reported that UTI is affecting both genders but 

Abstract 

Background: Urinary tract infection is a collective term for infections that 
involve any part of the urinary tract. It is one of the most common infections 
in local primary care. There are wide range of factors identified that can 
increase susceptibility to UTI, like sexual intercourse, congenital abnormalities, 
urinary obstruction, prior history of UTI, diabetes, urogenital surgery, 
estrogen deficiency. Diabetes mellitus has been a significant risk factor for 
complicated UTI. Presence of microalbumin in urine in patients of urinary tract 
infection may be a predictor of intrinsic renal pathology and its presence is a 
predictor of ongoing progressive damage to kidneys. Microalbuminuria is also 
associated with cardiovascular events and diabetic nephropathy. Early 
diagnosis of microalbuminuria will decrease the incidence of end stage renal 
disease and cardiovascular events. The present study was  thus conducted to 
evaluate prevalence of microalbuminuria in patients diagnosed with urinary 
tract infections. Material & Methods: The present hospital based case control 
study was conducted on 60 patients visiting the outpatient clinic (OPD) of 
Department of Urology, Government Medical College and Rajindra Hospital, 
Patiala and diagnosed with UTI and the control group consisted of 20 age and 
gender matched individuals. Estimation of urine microalbumin  was done by 
Enyme linked immunoassay(ELISA) kit method in Department of 
Biochemistry, GMC Patiala. Results: Out of 60 cases of UTI included in the 
present study, prevalence of microalbuminuria was observed in 43.3%  among 
cases of UTI . A total of 85% of the cases with positive urine culture had 
microalbuminuria (p<0.01). Conclusions: Microalbuminuria and ACR can be 
recommended for predicting ESRD at an early stage of  kidney disease. 
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women in the age of 15-44 are more prone to this 
infection. About 40% women and 12% of men 
suffers with urinary tract infection at least one 
time in their lifetime. Urine analysis usually 
reveals presence of protein in addition to 
leukocytes during urinary tract infection. 
Presence of this proteinuria is usually attributed 
to urinary tract infection, and overlooked. 

It has also been postulated that underlying renal 
impairment predisposes to urinary tract 
infection suggesting if a person presents with 
UTI and proteinuria the possibility of intrinsic 
renal pathology cannot be excluded. Usual 
clinical practice in evaluation of proteinuria is to 
rule out urinary tract infection by midstream 
urine culture first before further investigations; 
if culture positive then infection is treated 
before proceeding ahead in workup of 
proteinuria.[1,2] 

The present study is thus conducted to evaluate 
prevalence of microalbuminuria in patients 
diagnosed with urinary tract infections. 
Microalbuminuria is a subclinical rise in the 
urine albumin excretion. Microalbuminuria is 
defined as “urinary albumin excretion in the 
range of 30-299 mg/day in a 24 hour collection 
or 30-299 mg/g creatinine in a spot collection 
(preferred method).[3] 

Urinary albumin to creatinine ratio (UACR) in a 
random spot urine is a easiest method for 
screening albuminuria. Normal UACR is 
generally defined as <30mg/g, used for kidney 
damage screening in patients with diabetes.[4] 

Microalbuminuria has been found to be an 
important prognostic indicator in meningitis, 
malignancies and hypertension. It has been 
found to be very useful in the monitoring of 

patients with renal scarring, unilateral 
nephrectomy and diabetes mellitus. Risk factors 
for microalbuminuria include diabetes, 
hypertension, obesity, smoking, 
hyperlipidemia, high salt diet, oral 
contraceptives and hormone replacement 
therapy. 

Aims and Objectives 

1. To evaluate Microalbuminuria in patients 
diagnosed with Urinary Tract Infections. 

2. To calculate ACR (Albumin- Creatinine 
Ratio) in urinary tract infection patients. 

MATERIAL AND METHODS 

The present hospital- based case -control study 
was conducted over a period of two years on 80 
individuals. Clinically confirmed cases of 
urinary tract infection in the age group 18-50 
years were included in the study. The study 
sample  included  60 individuals (with urinary 
tract infection) and the control group consisted 
of 20 age and gender matched individuals.This 
study has been approved by the Institutional 
Ethical Committee of the Government Medical 
College, Patiala. 

Inclusion Criteria 

1. Patients diagnosed with microbiological and 
radiological investigations for UTI 

2. Patients with symptoms like increased 
frequency, burning and painful micturition 
and diagnosed with UTI. 

3. Patients in the age group of 18 to 50 years. 
4. Patients who have given their consent to be 

part of study. 
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Exclusion Criteria 

1. Patients with overt proteinuria, hematuria, 
congestive cardiac failure, renal failure, 
diabetes mellitus, obstructive uropathy and 
nephrolithiasis and pregnant females. 

2. Macroalbuminuria (Urine Albumin 
Excretion >200μg/min OR 
>300mg/24hours). 

3. Patients with contaminated urine samples. 
4. Patients who have refused to be part of 

study. 

Methodology 

Patients fulfilling the inclusion criteria were 
involved in the study. 

Purpose of the study was explained and 
informed consent was taken from patients and 
family in their vernacular language. In all the 
cases and controls the following laboratory 
evaluations were done. 

 

Laboratory Evaluation 

A) Routine Investigations 
1. CBC (Hb,TLC,DLC,Platelet counts) 
2. Blood urea 
3. Serum Creatinie 
4. Urinary Creatinine 
5. RBS 
6. Complete Lipid profile. 
7. Urine complete examination. 

B) Special Investigations 
1. Urine Albumin Excretion(μg/ml)for 

Microalbuminuria. 
2. Estimation of urinary creatinine. (Jaffe’s 

method).[5] 

Estimation of urine microalbumin level by 
Enzyme linked immunoassay (ELISA) (kit 
method).[6] 

Statistical Analysis 

The t-test was used for analysing quantitative 
data, or non-parametric data was analyzed by 
Mann Whitney test and categorical data was 
analyzed by using chi-square test. The 
significance threshold of p-value was set at 
<0.05. All analysis was carried out by using 
SPSS software version 21.25. 

RESULTS 

As shown in [Table 1] mean age of cases of UTI 
was 35.05±8.17 years and mean age of control 
group was 34.20±9.58 years. Age of both cases 
and controls was compared and was found non 
significant (p=0.701). 

As shown in [Table 2], Cases of UTI included 
66.7%females and 33.3% males. Both cases and 
controls were compared with respect to gender 
and was found non significant (p=0.89). 

As shown in [Table 3] 

• A comparison of Microalbuminuria in study 
group and control group was done, The 
Mean ± SD of Microalbuminuria was 41.33 ± 
35.54 (μg/dl) and 8.61 ± 5.82 (μg/dl) in cases 
and controls respectively and was found 
significant (p= <0.01).  

• A comparison of albumin creatinine ratio 
(ACR) in cases and controls was done, The 
Mean ± SD of ACR was 40.79 ± 34.78 (mg/g) 
and 6.91 ± 6.17 (mg/g) in cases and control 
group respectively and was found significant 
(p=<0.01). Normal ACR is <30mg/g. 
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• A comparison of urinary creatinine in cases 
and controls was done, the Mean ± SD of 
urinary creatinine was 120.37 ± 57.77 (mg/dl) 
and 151.59 ± 50.59 (mg/dl) in cases and 
control group respectively and was found 
significant as p=<0.05 (p= 0.034). Normal 
urinary creatinine range is 20-320mg/dl in 
men and 20-275mg/dl in women. 

As shown in [Table 4], Out of total 26 
microalbuminuric patients,17 were urine 
culture-positive (85%) and 9 were urine culture-
negative (22.5%). This comparison showed a 
significant association between urine culture 
and microalbuminuria (p value <0.01)

 
Table 1: Mean age comparison among case and controls. 
Variables Group N Mean SD p- value 

Age Controls 20 34.20 9.58 0.701 

Cases 60 35.05 8.17 

 
Table 2: Gender distribution among cases and controls 

Gender Group Total 

Controls Cases 

Female 13 40 53 

65.0% 66.7% 66.3% 

Male 7 20 27 

35.0% 33.3% 33.8% 

Total 20 60 80 

100.0% 100.0% 100.0% 

p- value - 0.89 

 
 
Table 3: Comparison of Microalbuminuria, ACR, and Urinary Creatinine among Study Group and 
control Group. 
S. No Investigations Group n Mean SD p- value 

1. Microalbuminuria (ELISA-
20 to 200μg/dl)  

Controls 20 8.61 5.82 <0.01 

Cases 60 41.33 35.54 

2. ACR (30-300mg/g) 
ACR=mg/l 
          gm/l 
 

Controls 20 6.91 6.17 <0.01 

Cases 60 40.79 34.78 

3. Urine Creatinine(Jaffe's) 
 

Controls 20 151.59 50.59  <0.05 

Cases 60 120.37 57.77 

 

https://aimdrjournal.com/


Annals of International Medical and Dental Research 

E-ISSN: 2395-2822 | P-ISSN: 2395-2814 

  Vol-8, Issue-2 | March-April 2022 

DOI: 10.53339/aimdr.2022.8.2.2 

Page no- 05-10 | Section- Research Article (Biochemistry)  

 

9 
Copyright: ©The author(s), published in Annals of International Medical and Dental Research, Vol-8, Issue-2. This is an open access article under 

the Attribution-Non Commercial 2.0 Generic (CC BY-NC 2.0) license. (https://creativecommons.org/licenses/by-nc/2.0/) 

Table 4: Association between Culture Positive UTI Patients and Microalbuminuria in the Study group 
(n=60) 

Urine Culture in UTI 
Patients 

Microalbuminuria Normal Total 

Culture 
Negative 

n=9 n=31 40 

22.5% 77.5% 100.0% 

Culture 
Positive 

n=17 n=3 20 

85.0% 15.0% 100.0% 

Total 26 34 60 

43.3% 56.7% 100.0% 

p- value <0.01 
 

DISCUSSION 

In present study mean age of cases of UTI was 
34.2 years. There were 66.7% females and 33.3% 
males. Both cases and controls were comparable 
with respect to age, weight and mean systolic 
and diastolic pressure. In a similar study 
conducted by Zahra FT et al.[7] The mean age of 
cases was 54.81± 20.25 years with minimum and 
maximum age 16 and 93 years. There were 43 
(25.3%) cases with age 16-40 years, 58 (34.1%) 
cases were 41-60 years old and 69 (40.6%) cases 
were >60 years of age. Another study Thattil SJ 
et al.[8] conducted to estimate the prevalence of 
UTI observed that the highest prevalence was 
observed in 26-35 years of age group.  

Prevalence of UTI in females is due to close 
proximity of the urethral meatus to the anus, 
shorter urethra, sexual intercourse and 
incontinence . Muthulakshmi et al,[9] study on 
UTI in females also showed that women in the 
reproductive age 14-44 years are the vulnerable 
group for UTI infection and 25-30% women 
between 20-40 years of age are much affected. 
However, higher incidence was observed in 
middle age females and old age males by some 
studies which may be due to prostrate disease 

in males are responsible for the increase in the 
incidence of UTI above 45 years, because an 
enlarged prostate in men  causes urethral 
obstruction and increased urinary retention due 
to prostate gland swelling.[10,11] Urinary 
infections associated with benign prostatic 
hyperplasia (BPH) occur as patients are unable 
to completely empty their bladder and the 
stagnant urine acts as a growth medium for 
bacteria. Symptoms can be range from mild 
dysuria, frequency and urgency to severe 
systemic infections and frank hematuria 
causing acute retention. Our study also 
reported concordant results.  

Out of 60 cases of UTI included in the present 
study, prevalence of microalbuminuria was 
observed in 41.7% among cases of UTI. Urinary 
tract infections are commonly said to be 
associated with positive results in reagent strip 
urinalysis for proteinuria, with some reviews 
suggesting between 63% and 83% of cases of 
culture-confirmed UTI having reagent-strip 
positive tests for protein.[12] Prevalence of 
microalbuminuria as reported by Zahra FT et 
al,[7] in their study was 47.1% while in the study 
by Efundem NT et al the prevalence was 
26.5%.[13] 
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In our study  a total of 85% of the cases with 
positive urine culture had microalbuminuria 
(p<0.01). Another study by Bharara et al,[14] 
established a significant association between 
culture positivity and proteinuria as well as 
pyuria (p<0.001). 

Microalbuminuria is best recognized for the 
association with deterioration in renal function. 
Microalbuminuria may be present at an early 
stage of kidney disease, even when eGFR is 
normal. Recent recommendations suggest the 
use of albuminuria in addition to eGFR for the 
prediction of end stage renal disease (ESRD). 
Therefore routine checks for those at high risk 
for chronic disease should include albuminuria 

screening in order to prevent or delay possible 
progression to ESRD. 

CONCLUSIONS 

This study provides a positive association 
between culture- positive UTI and 
microalbuminuria,Therefore microalbuminuria 
can be regarded as a useful, relatively 
inexpensive, integrated marker to help identify 
patients at higher risk of ESRD (end stage renal 
disease) ,Microalbuminuria and ACR can be 
recommended for predicting ESRD at an early 
stage of  kidney disease. 
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