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ABSTRACT 
Background: Urinary tract infections (UTIs) are very communal, and patients with diabetics develop UTIs more 

frequently. Acute kidney injury (AKI) can be a complication of UTI. This study is designed to determine whether 
Urinary tract infections because of extended-spectrum beta-lactamase (ESBL) could be a risk factor of acute 
kidney injury in individuals with type-II diabetes mellitus. 
Methods: This case study was conducted in the Outpatient department of Diabetes Hospital Peshawar and 

Nishter Hospital Multan for duration of six months from August 2020 to January 2021. People of type II diabetes 
were assessed with culture confirmed UTI. The cases of UTI patients complicated with AKI were included in the 
study group, and people without AKI were taken as a control group. ESBLs positivity from isolated organisms 
have been assessed as risk factors for AKI. A total of 140 subjects were selected with equal distribution in two 
groups. The group A has UTI complicated with AKI and group B included has patients without AKI but with UTI. 
Results: UTI was diagnosed in 140 cases among type-II diabetic patients with 2:4 male to female ratio. The 

duration and mean age of diabetes mellitus were 8.60±5.35and55.80±14.10 years, correspondingly. The 
strongest common etiological factor was Escherichia coli (60.7%), trailed by Klebsiella pneumoniae (11.4%). In 
ESBL positive organism; E. coli was present in 81.4% and K. pneumoniae in 10% of individuals. Of the 140 UTI 
cases, AKI was observed in 70 (50%); out of which 48 (62.5%) were ESBL-positive microorganisms and 22 
(22/70, 31.43%) for non-ESBL microorganisms. 
Conclusions: Nearly50% of the patients with type-II diabetes mellitus and UTI had ESBL-positive 

microorganisms as etiological mediators in this analysis. Owing to the presence of ESBL-positive 
microorganisms, UTI was the main cause of AKI and is a strong risk factor. 
Keywords: ESBL, Acute kidney injury, UTI, type 2 diabetes, risk factor. 

 

INTRODUCTION 
In adults; the very communal bacterial infection is Urinary 
tract infection. Women and individuals with diabetes have a 
higher risk of Urinary tract infection1-2. Klebsiella 
pneumoniae and Escherichia coli are the 2 of the most 
communal sources of UTIs in the world3-4. Strains, which 
produce broad-spectrum beta-lactamase (ESBL), is the 
growing issue, and patients with diabetes in long-term and 
poor glycemic control are at augmented jeopardy of UTIs 
because of ESBL-positive organisms5-6. Urinary tract 
infection can be complicated by sepsis and acute kidney 
injury7. This analysis was planned to determine whether 
Urinary tract infection occurred because of ESBL-positive 
microorganisms must be measured a risk feature for acute 
kidney injury in patients with type-II diabetes. 
 

METHODS 
This case study was registered in Pakistan and conducted 
in Outpatient department of Diabetes Hospital Peshawar 
and Nishter Hospital Multan for duration of six months from 
August 2020 to January 2021.. The patients admitted with 
clinical analysis of UTI were included for the study. A clean 
urine collection procedure was used (morning samples 
preferably). In the microbiology laboratory of the Hospital; 

the collected samples were sent within 30 minutes and 
then inoculated with blood agar and Mac Conkey agar 
within two hours. Significant positive cultures were included 
in the study (large number of colonies> 1x105 Units of 
colonies/ ml). Pregnant women, Catheterized patients and 
patients with insufficient or no growth and with candida 
culture in the urine culture were not included. The 
organism’s growth was further assessed by the 
characteristics of their colonies and biochemical tests, with 
motility indole urea, (MIU) Motole Indole urea (MIU), 
Simon's citrate and triple sugar iron (TSI) test. The included 
samples were transferred for antibiotic susceptibility 
determination on Muellar-Hilton (MH) agar using the Kibry-
Bauer disc susceptibility test. The Double Disc Synergy 
Test was used to assess the ESBL-positivity 
phenotypically. In addition to the urine culture, the subjects 
were assessed clinically and additional necessary 
laboratory investigations were performed. It was 
determined whether patients developed AKI. Improving 
Global Outcomes (KDIGO) Clinical Practice Guide 2012 
guidelines were used for the AKI Diagnosis of Renal 
Disease. The cases with UTI complicated by acute kidney 
injury were subsequently treated and included in the 
experimental group and UTI without AKI were included as 
control. Lastly, patients with ESBL-positive organisms were 
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assessed as risk factors for acute kidney injury in study 
participants. SPSS 20.0 was used for data analysis; the 
value <0.05 P was considered significant. The outcomes 
are accessible in the tables. 
 

RESULTS 
UTI was diagnosed in 140 cases among type-II diabetic 
patients with 2:4 male to female ratio. The duration and 
mean age of diabetes mellitus were 
8.60±5.35and55.80±14.10years, correspondingly.  

The patient demographic features are given in Table-1 

Demographic Features ESBL Group Non-ESBL Group 

Males (85) 55 30 

Females (55) 35 20 

Total 90 50 

Education Level 

Primary 34 48 

Secondary 23 15 

Graduate 13 7 

 

 
The studied subjects Base-line characteristics are given in Table-2 

Features   Total (N=140)   UTI cases with AKI (n=70)  
UTI cases without AKI) 
(n=70) Control group 

p value 

Age in Years (Mean) 55.80±14.10 53.20±12.21 55.30±11.60 0. 69 

M: F ratio 1:2.4 35:45 30:40 0.23 

DM (Mean duration in years) 8.60±5.35 9.20±5.31 8.25±5.42 0.36 

Mean HbA1c (%) 8.50±1.80 9.1±1.80 8.70±2.09 0.690 

 
 The strongest common etiological factor was 
Escherichia coli (60.7%), trailed by Klebsiella pneumoniae 
(11.4%). In ESBL positive organism; E. coli was present in 
81.4% and K. pneumoniae in 10%of individuals. Of the 140 
UTI cases, AKI was observed in 70 (50%); out of which 48 
(62.5%) were ESBL-positive microorganisms and 22 
(22/70, 31.43%) for non-ESBL microorganisms.  
 
Etiological mediatorsamid the study subjects (N=140) given in 
Table-3 

Bacteria     ESBL-positive  Non-ESBL Total 

K. pneumoniae  7 (5)  9 (6.1) 16 (11.4) 

E. coli 57 (40.7) 28 (20.6) 85 (60.7) 

Citrobacter  - 2 (1.42) 2 (1.42) 

Pseudomonas 
spp. 

- 2 (1.42) 2 (1.42) 

MRSA Staph - 5 (3.6) 5 (3.6) 

Staphylococcus - 2 (1.42) 2 (1.42) 

Acinetobacter - 11 (7.85) 11 (7.85) 

Enterococcus - 9 (6.4) 9 (6.4) 

Streptococcus - - 2 (1.42) 

Citrobacter 3 (2.14) 2 (1.42) 5 (3.6) 

Enterobacter 3 (2.14) --- 3 (2.14) 

Total  70 70 140 (100) 

 
 There were no significant differences between the 
significant control group in terms of age (p = 0.69), sex (p = 
0.23), duration of diabetes (p = 0.36), and glucose 
hemoglobin (HbA1c) (p = 0.69). The ESBL positivity seems 
to be a substantial risk factor for acute kidney injury 
between studies(Table-4). 
 
Estimation of UTI with ESBL-positive organisms as the AKI risk-
factors amid the study subjects (N=140) given in Table-4 

Bacteria ESBL- 
positive 

Non- ESBL Total 

ESBL-positive (70) 48 22 70 

Non-ESBL (70) 20 50 70 

 68 72 140 

 

DISCUSSION 
The description of acute kidney injury has been developed 
in several steps, and KDIGO has distinct AKI that meets 
one or more of the subsequent three criteria’s: 48-hour rise 
in serum creatinine over 0.3 mg / dL, serum creatinine 1. 5 
times higher of the baseline in 7 days, the urine output 
decreased to 0.5 ml / kg / h in less than six hours7-8. This is 
the newest and maximum applied AKI criterion and we 
appliedthis criterion to define AKI in this research. Our 
primary focus is on the 1st two measures grounded on 
serum levels of creatinine9-10. Acute kidney injury is 
communal in hospitals and most often in intensive care 
units (ICUs). Diabetic patients are correspondingly at 
higher jeopardy of acute kidney injury. Previous CKD and 
AKI positive history are risk factors for acute kidney injury11. 
Urinary tract infection in AKI can make things difficult12-13. 
Age, diabetes, subterranean kidney disease, upper UTI are 
risk factors for the UTI. In our studies, we assessed the 
positive ESBL of microbes influencing UTI as AKI risk 
factor14-15. Due to the presence of ESBL-positive 
microorganisms in Pakistan, the number of UTI is 
increasing, and Rahim MA et al. Report that women’s who 
are diabetic for a long-time and poor glycemic control and 
ESBL-positive organisms are the risk factors for UTIs. A 
comparable result was made in additional studies. In 
another study, continued hospitalization and multiple UTIs 
and antibiotic are factors for ESBL-positive microorganisms 
causing UTI16-17. UTIs because of ESBL-positive organisms 
may also affect the function of recipients of kidneys and 
kidney transplants. We found that a positive ESBL test in 
type 2 diabetic patients was a substantial AKI risk factor. 
This analysis had some probable limits. The studied time 
was 6 months, single center study and the small sample 
size. We have not assessed additional risk factors for AKI 
in baseline renal function, such as treatment with 
angiotensin blockers such as ARBs, ACEI or the hydration 
standing of patients taking medications using nephrotoxic 
antibiotics18-19. Taking all these mixtures into account, a 
wider, multi-center analysis will provide much dependable 
conclusions to the investigative questions raised in this 
analysis21-22. UTI in diabetic patients with complicated AKI 
deserve follow-up for an extended period of time kidney 
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disease. Taking this fact into account also served us in this 
particular investigation. 
 

CONCLUSION 
Finally, UTI can be said to increase due to the presence of 
ESBL-positive microorganisms; almost half of the patients 
with type-II diabetes have the UTI in this analysis. Because 
of ESBL-positive uropathogens, the UTI appears to be a 
major risk factor in type-II diabetics causing AKI. Virtuous 
glycemic control and over-all preventive measures in the 
UTI may be supportive to prevent UTI caused by ESBL-
positive organisms and thus decrease the chances of AKI 
in type-II diabetic patients. 
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