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Abstract. 

Background: 
Diabetes Mellitus (DM), affects various systems within the body. Patients with untreated diabetes 

are at risk of developing a range of complications that contribute to increased morbidity and mortality 

rates. Diabetes Mellitus exerts various persistent impacts on the Urogenital system. UTIs have been 

widely acknowledged as a substantial concern among individuals diagnosed with DM. 

Methods: 
A potential observational research was conducted consisting of individuals with diabetes mellitus 

exhibiting positive indications of urinary tract infection. Exclusion criteria encompassed gestational 

diabetes, patients with compromised immune systems, and individuals presenting with congenital 

kidney malformations. 

Results: 
The study encompassed a total of 110 incidents of UTIs. Among them were a total of 35 males, and 

75 females. The age group predominantly comprised between the ages of 55 and 70 years. Escherichia 

coli was identified as the prevailing microorganism isolated in the sample. Gram-positive organisms 

proved a sensitivity rate of 100% to Linezolid and Vancomycin. Gram-negative microbes demonstrated 

a sensitivity rate of 100% to Polymyxin B. 

Conclusion: 
Urogenital tract infection is a commonly observed difficulty in individuals with diabetes mellitus. The 

identification of the most prevalent causative organisms and their corresponding antibiotic sensitivity 

patterns is imperative within a tertiary care hospital setting to establish an enhanced antibiotic policy. 

Recommendation: 
It is strongly recommended that further studies be conducted with a larger sample size to provide 

additional support for the findings obtained in this study. 
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1. INTRODUCTION. 

 
The risk of infection is elevated in individu-  

als with diabetes, and such infections can lead to 

various complications. Patients with DM exhibit 

weakened tolerance to infections. The reciprocal 

relationship between infections and diabetic con- 

trol is characterized by adverse impacts on one 

another. The individual with diabetes exhibits a 

modified reaction to infection due to their inher- 

ent vulnerability to infection, as well as their ca- 

pacity to initiate a typical inflammatory response 

[1]. 

The complement system is a pivotal component 

in the orchestration of humoral immunity. The 

composition comprises a combination of serum 

and surface proteins, which primarily serve to fa- 

cilitate the phagocytosis and opsonization of mi- 

crobes by neutrophils and macrophages, as well 

as to initiate the breakdown of said microbes. 

Furthermore, it is noteworthy that the activation 

products of complement play a crucial role in pro- 

viding the secondary signal required for the stim- 

ulation of B-lymphocytes and subsequent produc- 

tion of antibodies [2]. 

People diagnosed with DM exhibit reduced se- 

cretion of IL-1 and IL-6 by mononuclear cells and 

monocytes upon stimulation with lipopolysaccha- 

rides. The observed phenomenon of diminished 

interleukin production is believed to be a direct 

result of an inherent cellular abnormality present 

in individuals diagnosed with DM [3]. However, 

it has been reported in other studies that the aug- 

mented process of glycation may exert inhibitory 

effects on the synthesis of IL-10 by myeloid cells. 

Additionally, it can also lead to a decrease in the 

expression of MHC class I on the outermost lay- 

ers of myeloid cells, thereby compromising cellular 

immunity [4]. 

During episodes of hyperglycemia, it is possi- 

ble to observe a  reduction  in  the  mobilization 

of polymorphonuclear leukocytes, as well as a 

decline in chemotaxis and phagocytic activity. 

The presence of hyperglycemia in the biological 

atmosphere additionally hinders the antimicro- 

bial efficacy through the inhibition of glucose-6- 

phosphate dehydrogenase (G6PD), thereby aug- 

menting the process of programmed cell death   

in polymorphonuclear leukocytes, and diminish- 

ing the ability of polymorphonuclear leukocytes 

to traverse across the endothelial layer [5]. 

Immunoglobulin glycation has been observed to 

manifest in individuals diagnosed with diabetes, 

exhibiting a direct correlation with elevated levels 

of HbA1c. This phenomenon has the potential to 

adversely impact the physiological efficacy of an- 

tibodies. A notable decrease in chemotaxis has 

been observed in polymorphonuclear leukocytes 

(PMNs) among patients diagnosed with diabetes, 

including both type 1 and type 2, when com- 

pared to individuals in the control group [6]. The 

findings of various studies have demonstrated the 

presence of compromised chemotaxis and phago- 

cytosis in the monocytes of individuals diagnosed 

with diabetes [7]. 

The primary purposes and objectives of the 

present research were to carefully observe and an- 

alyze the clinical manifestations and laboratory 

findings associated with genitourinary tract in- 

fections in individuals diagnosed with diabetes. 

The objective of this study is to analyze the urine 

sample culture yield, discharge culture yield, and 

microscopic investigation findings in individuals 

with urinary tract infections (UTIs) who have di- 

abetes. Additionally, this study aims to identify 

the most frequently isolated causative organisms 

in culture and determine their antibiotic sensitiv- 

ity patterns. 

 
2. MATERIAL AND METHODS. 

2.1. Study Design and Population. 

The current investigation was conducted  in  

the Department of Medicine, in collaboration 

with the Department of Microbiology at DMCH, 

Lehariasarai, for two years. 

2.2. Inclusion and exclusion criteria. 

This study included individuals diagnosed with 

DM who exhibited symptoms of urogenital tract 

infection and were admitted to the medical ward. 

Only patients whose urine sample culture yielded 

optimistic results for micro-organisms were in- 

volved in the study. The patient was diagnosed 
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with diabetes mellitus by the established diagnos- 

tic criteria. The individuals with diabetes who 

were not included in the study encompass those 

with congenital renal anatomical abnormalities, 

gestational diabetes mellitus, HIV patients, indi- 

viduals on steroid therapy, those with malignan- 

cies, and transplant recipients. 

2.3. Data Analysis. 

The patients underwent initial screening for 

urogenital tract infection through urine samples 

and discharge culture. Each patient with posi- 

tive results underwent an inquiry regarding their 

age, sex, period of symptoms, presenting com- 

plaints, treatment history for urinary tract in- 

fection, glycemic control, similar episodes his- 

tory, and any urinary tract instrumentation his- 

tory. A comprehensive examination of the pa- 

tients was conducted. A thorough evaluation in- 

cluding both general and systemic examinations 

was performed. The patient’s medical history 

and physical examination findings were duly doc- 

umented in the standardized proforma. 

All the standard laboratory tests including 

hemoglobin level, differential count, total leuko- 

cyte count, fasting blood sugar, blood urea, gly- 

cosylated hemoglobin (HbA1c), and serum crea- 

tinine were performed. Ultrasonography was per- 

formed. A radiographic examination of the ab- 

dominal region utilizing a direct X-ray technique, 

as well as a  computed  tomography  (CT)  scan 

of the abdominal region, was performed in spe- 

cific instances. A comprehensive evaluation was 

conducted, encompassing both routine and micro- 

scopic examinations of urine and discharge sam- 

ples. Additionally, culture and antibiotic sensi- 

tivity testing were performed on the urine and 

discharge specimens. 

Isolation of Microorganisms from Urine sam- 

ples: A mid-stream urine sample was obtained 

and subsequently forwarded to the Department  

of Microbiology for analysis. The sample was ex- 

peditiously cultured within a time frame of two 

hours. The urine specimen was subjected to thor- 

ough mixing before its inoculation onto culture 

plates. The inoculation procedure involved the 

aseptic introduction of urine samples onto the 

nutrient agar plates, specifically MacConkey and 

blood agar. This was achieved using a sterile plat- 

inum loop that had been calibrated to dispense ei- 

ther 0.01 or 0.001 ml of the urine specimen. Sub- 

sequently, the plates were subjected to incubation 

at a temperature of 37 ºC for 24 hours under aer- 

obic conditions. The enumeration of colonies was 

performed on individual plates. The quantity of 

CFU is amplified by a factor of 1000 when a 0.001 

ml loop is employed, or by a factor of 100 when  

a 0.01 ml loop is employed, to ascertain the con- 

centration of microorganisms per ml in the initial 

specimen. 

Bacteriuria of clinical significance was defined 

as the presence of bacterial colonies with a count 

equal to or exceeding 105 per milliliter in the cul- 

ture. The identification of organisms was accom- 

plished through the assessment of their colonial 

characteristics and the application of various bio- 

chemical methodologies. The antibiotic sensitiv- 

ity pattern was assessed through the implementa- 

tion of the disc diffusion method, utilizing a mul- 

tidisciplinary approach. 

 
3. RESULTS. 

In the current investigation, researchers incor- 

porated a total of 110 instances of culture-positive 

urinary tract infections (UTIs) observed in dia- 

betic patients aged 14 years and older. At the 

initial stage, 200 patients were examined for eli- 

gibility, however, 90 patients were excluded from 

this study due to not being eligible. The data col- 

lection period spanned two years, and the study 

was conducted at the esteemed DMCH, Lehari- 

asarai. Among a cohort of 110 individuals diag- 

nosed with diabetes, it was observed that 35 of 

them were of the male gender, while the remain- 

ing 75 individuals were of the female gender. The 

age group with the highest patient population is 

55-70 years, closely followed by the age group of 

44-56 years. The age set of 25-36 years exhibited 

the lowest patient volume. 

The present study observed a predominance of 

patients diagnosed with type 2 diabetes mellitus. 

The predominant presenting symptoms identified 

in the current study were dysuria, rose occurrence 
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of micturition, and high temperature. The urine 

samples obtained from diabetic patients were sub- 

jected to microbiological analysis, resulting in 

the isolation of various microorganisms. Among 

these, Escherichia coli was found to be the most 

prevalent, accounting for 48 isolates (43.6%). Fol- 

lowing Escherichia coli, Klebsiella was the second 

most commonly isolated microorganism with 21 

isolates (19.1%). Pseudomonas species were also 

identified in 13 isolates (11.8%), while Staphylo- 

coccus species and Streptococcus were found in 11 

isolates (10%) and 9 isolates (8.1%) respectively. 

Candida species were identified in six cases, ac- 

counting for 5.4% of the total isolates. Addition- 

ally, mixed growth was observed in two cases, 

representing 1.8% of the isolates. The antimi- 

crobial susceptibility testing revealed that both 

Staphylococcus and Streptococcus isolates exhib- 

ited a 100% susceptibility rate to Vancomycin and 

linezolid. Furthermore, it is notable to mention 

that Streptococcus exhibited a remarkable sensi- 

tivity rate of 100% towards Nitrofurantoin. 

The susceptibility of all gram-negative organ- 

isms to Polymyxin B was observed to be 100%. 

Escherichia coli exhibited the lowest sensitivity 

towards Norfloxacin. Klebsiella exhibited the 

lowest susceptibility to cefotaxime and cotrimox- 

azole. Pseudomonas exhibited the lowest suscep- 

tibility to Norfloxacin. The cumulative antibi- 

otic sensitivity demonstrated the greatest efficacy 

with nitrofurantoin, subsequently succeeded by 

amikacin. The concentrations of cefotaxime and 

norfloxacin were determined to be significantly 

lower. 

 
4. DISCUSSION. 

The current investigation comprised a cohort  

of 110 individuals diagnosed with Diabetes Mel- 

litus and urinary tract infection (UTI) who were 

admitted to the general medicine ward. Of the to- 

tal sample size, 35 individuals were identified as 

male patients, while 75 individuals were identi- 

fied as female patients. This study demonstrates  

a strong correlation with the  findings  of  Jani- 

fer et al., which similarly reported a substan- 

tially greater incidence of urinary tract infections 

(UTIs) among women compared to men [8]. 

In the study of Aswani et al. [9] the authors 

identified dysuria as the predominant showing 

signs of UTIs, with a prevalence of 75.3%.  This 

was trailed by an amplified occurrence of urina- 

tion, reported by 66% of the participants. Fever 

was also observed as a common presenting symp- 

tom, with a prevalence of 61%. The researchers 

have identified that fever was the predominant 

presenting symptom, accounting for 57.4% of 

cases. This was followed by dysuria, which was 

reported in 41.4% of cases, and an increased fre- 

quency of micturition, observed in 27.3% of cases. 

Among a total of 110 cases, gram-positive 

organisms were identified in 20 cases, Gram- 

negative bacteria were identified in 90 cases, Can- 

dida sps. were identified in 6 cases, and a combi- 

nation of multiple species was observed in 2 cases 

upon culture analysis. Janifer et al. [8] conducted 

a study in which they observed a predominance of 

cases involving Gram-negative organisms, trailed 

by Gram-positive bacteria and Candida sps, se- 

quentially. 

The bacterial composition of the sample re- 

vealed that E. coli accounted for 43.6% of the 

total population,  followed  by  Klebsiella  species 

at 19.1%, Pseudomonas at 11.8%, Staphylococcus  

at 10%, and Streptococcus at 8.1%. Additionally, 

Candida species were present, representing 5.4%  

of  the  overall  microbial  community. This study 

is in concordance with the findings of Shill et al., 

[10] wherein it was determined that Escherichia 

coli was the predominant microorganism that was 

isolated. 

Gram-positive bacteria demonstrated 100% 

susceptibility to both Linezolid and Vancomycin 

while exhibiting the lowest susceptibility to Nor- 

floxacin. Gram-negative bacteria demonstrated 

100% susceptibility to Polymyxin B while ex- 

hibiting the lowest susceptibility to Norfloxacin. 

The antibiotic susceptibility pattern of the iden- 

tified organisms revealed that Nitrofurantoin and 

Amikacin exhibited the most significant cumula- 

tive antibiotic sensitivity rates, with percentages 

of 73.4% and 66.3% respectively. Cefotaxime was 

determined to exhibit the lowest level of sensi- 

tivity among the tested antibiotics. In a study 
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Table 1: Microorganisms isolated from individuals with diabetes and urogenital tract infections in the 
research.    

Isolated Micro-organisms Number of positive cases Percentage (%) 
E. coli 48 43.6 

Klebsiella 21 19.1 

Pseudomonas 13 11.8 

Staphylococcus 11 10 

Streptococcus 9 8.1 

Candida 6 5.4 

Mixed 2 1.8 

 

conducted by Aswani et al., [9] it was observed 

that the isolated strains of Escherichia coli ex- 

hibited heightened susceptibility to carbapenems 

in both individuals having diabetes (93.8%) and 

without diabetes (95.1%) individuals. Conversely, 

these strains displayed reduced susceptibility to 

ampicillin, with a prevalence of 16.7% in diabet- 

ics compared to 17% in non-diabetics. In a work 

conducted by Shill et al., [10] it was determined 

that meropenem exhibited the highest efficacy 

among antibiotics, with amikacin ranking second 

in terms of effectiveness. 

 
5. CONCLUSION. 

The frequency of urogenital infection is greater 

in female individuals having diabetes compared 

to their male counterparts. The prevailing man- 

ner of appearance was characterized by dysuria, 

heightened occurrence of urination, and pyrexia. 

The primary etiological factor contributing to the 

heightened incidence of UTI in persons with dia- 

betes mellitus is likely elevated blood glucose lev- 

els. Therefore, it is imperative to implement strin- 

gent glycemic management strategies to mitigate 

the occurrence of UTIs in diabetic patients. The 

sensitivity to antibiotics exhibits variability be- 

tween gram-positive and negative bacteria. The 

antibiotic susceptibility profile of Gram-positive 

bacteria demonstrated a higher degree of sensi- 

tivity towards Vancomycin, Linezolid, Nitrofuran- 

toin, Amikacin, and Ampicillin, in descending or- 

der. In contrast, Gram-negative bacteria exhib- 

ited greater susceptibility to Polymyxin B, with 

subsequent sensitivity observed towards Nitrofu- 

rantoin, Gentamycin, and Ampicillin. The im- 

plementation of a comprehensive antibiotic pol- 

icy within tertiary care hospitals is imperative to 

ensure optimal therapeutic outcomes and miti- 

gate the inappropriate utilization of antimicrobial 

agents. 

 
6. LIMITATIONS. 

The limitations of this study include a small 

sample population who were included in this 

study. The findings of this study cannot be gen- 

eralized for a larger sample population. Further- 

more, the lack of a comparison group also poses a 

limitation for this study’s findings. 

 
7. RECOMMENDATION. 

It is strongly recommended that further stud- 

ies be conducted with a larger sample size to pro- 

vide additional support for the findings obtained 

in this study. 
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9. LIST OF ABBREVIATIONS. 

DM- Diabetes Mellitus 

UTI- urinary tract infection 
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IL- Interleukin 

MHC- major histocompatibility complex 

G6PD- glucose-6-phosphate dehydrogenase 

HbA1c- glycated hemoglobin 

PMN- polymorphonuclear leukocyte 

HIV- Human Immunodeficiency Virus 

CT- computed tomography 

CFU- colony forming unit 
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