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Abstract: Objective: To analyze the value of microbiological testing in the treatment of urinary tract infections. Methods: 
A total of 552 patients with urinary tract infections, diagnosed and treated between January and December 2021, were 
selected for this study. They were divided into observation and control groups, each consisting of 276 cases, using the 
random number table method. The observation group underwent microbial testing, while the control group underwent 
routine examinations to compare the diagnosis rate, overall treatment effectiveness, and infection status between the two 
groups. Results: The observation group exhibited significantly improved diagnosis rate, treatment effectiveness, and 
infection status compared to the control group (P < 0.05). Conclusion: The application of microbial testing in the treatment 
of urinary tract infections demonstrates high clinical applicability.
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1. Introduction
Urinary tract infections are common clinical diseases. When bacteria invade the patient’s urothelium, an 
inflammatory reaction occurs, which may be complicated by bacteriuria and pyuria. Relevant literature 
mentions that urinary tract infections can lead to infections in both the lower and upper urinary tract [1]. 
According to the correlation, it can be classified into sporadic and recurrent infections, with the latter further 
divided into reinfection or persistent infection. In recent years, clinical medical testing technology has rapidly 
advanced for detecting various infections. Relevant studies have confirmed that methods such as disinfection, 
sterilization, physical testing, and ultraviolet rays can help clarify the condition of infectious patients and play a 
specific role. However, when compared to microbial testing, their detection accuracy might be higher.

Clinical research involving microbial testing can be used to diagnose, prevent, and treat infectious diseases [2]. 
It is a laboratory monitoring method. Through microbial testing, infectious diseases can be accurately diagnosed 
and controlled, thereby preventing further development of the infection. Without effective detection and control 
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knowledge, urinary tract infections could significantly threaten the patient’s quality of life and prognosis. 
Therefore, with the rapid development of clinical medical biology, the application of medical microbial testing 
technology in clinical practice, which holds higher value, has been proposed. In this study, 552 patients were 
selected to investigate the value of microbiological testing in the treatment of urinary tract infections.

2. Materials and methods
2.1. Clinical data
The diagnosis and treatment period was from January to December 2021. A total of 552 patients with urinary 
tract infections were included in this experimental group. They were randomly divided into two groups, each 
consisting of 276 cases. The observation group had 136 men and 140 women, with an age range of 24 to 72 
years old and an average age of 48.5 years old. The control group had 138 cases of men and 138 cases of 
women, with an age range of 25 to 71 years old and an average age of 48.0 years old. Comparing the data 
above, the statistical results of the two groups were P > 0.05.

Inclusion criteria for this study included patients with symptoms of urinary tract infection, such as frequent 
urination, urgency, and dysuria; urinalysis revealing white blood cells or red blood cells; abnormal renal 
function, such as elevated urea nitrogen and creatinine; and imaging examinations showing urinary tract stones, 
obstruction, or other urinary tract infection-related lesions.

Exclusion criteria for this study included patients with other serious diseases, such as malignant tumors and 
renal failure; patients with factors that affect the treatment effect, such as long-term use of immunosuppressants; 
patients with drug allergies as per the treatment plan; and pregnant or lactating women.

2.2. Methods
The control group underwent routine examinations, following the recommendations of clinicians. This included 
targeted diagnosis for patients, guidance on increasing fluid intake, environmental ultraviolet disinfection and 
sterilization, without performing microbial testing.

The observation group employed microbial testing and administered corresponding antibiotic treatment 
based on the test results. Urine samples were collected from the patient after cleansing, pathogenic bacteria 
were isolated from the urine, and drug susceptibility testing and bacterial identification were conducted. The 
Gram-negative bacteria card was used for identifying Gram-negative bacteria in the patient’s urine. This 
information aided in identifying pathogenic bacteria associated with Gram-negative bacteria and checking 
bacterial resistance. The KB method was used to determine the drug resistance of the pathogenic bacteria, and 
treatment strategies were formulated based on the microbial test results.

2.3. Effect analysis
After treatment, if symptoms such as frequent urination entirely disappeared and the infectious bacteria 
became negative, it was considered markedly effective. If symptoms improved, and most infectious bacteria 
disappeared, it was considered effective. In all other cases, it was considered ineffective. The total effectiveness 
rate was calculated as the sum of the markedly effective and effective rates.

2.4. Statistical methods
The SPSS 25.0 statistical software package was used for performing the χ2 and t-tests. Count data and 
measurement data were expressed as % and mean ± standard deviation (SD), respectively. A P value of less 
than 0.05 indicated significant statistical differences.
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3. Results
The diagnosis rate, overall treatment effectiveness, and infection status of the observation group were 
significantly improved as compared to the control group (P < 0.05), as shown in Table 1.

Table 1. Comparison of diagnosis rate, overall treatment effectiveness, and infection status between the two groups (%)

Group Diagnosis rate Markedly effective Effective Ineffective Total effective rate

Observation group (n = 276) 265 (96.01) 212 53 11 96.01

Control group (n = 276) 201 (72.83) 107 95 74 73.19

χ2 5.3182 - - - 5.3182

P < 0.05 - - - < 0.05

4. Discussion
4.1. Application of microbial testing in infection control
Microbial testing plays a vital role in infection control, and its applications primarily include the following 
aspects [3-8]:

(1) Epidemiological investigation: Through microbiological examination of infected cases, the source of 
infection, transmission routes, and susceptible groups can be traced, providing a scientific basis for 
formulating prevention and control measures.

(2) Hospital infection control: Microbial testing can be used to monitor the outbreak and spread of 
infections in hospitals, evaluate the effectiveness of disinfection and sterilization measures, and guide 
the rational use of antibiotics in clinical settings.

(3) Pathogen identification: Microbial testing helps identify and diagnose different infectious diseases, 
such as bacterial pneumonia and viral pneumonia, by detecting pathogen antigens and antibodies.

(4) Drug resistance monitoring: Microbial testing can detect bacterial drug resistance and its genotype, 
predict drug resistance trends, and guide doctors in selecting antibiotics rationally.

4.2. Analysis of the clinical accuracy of microbiological testing
The clinical accuracy of microbiological testing is critical for diagnosing and treating infections. Researchers 
focus on improving the accuracy of microbial testing, and the following factors affect its accuracy [9-13]:

(1) Quality control: Establishing a strict quality control system, including sample collection, 
transportation, processing, testing, and result reporting, is the key to improving the accuracy of 
microbial testing.

(2) Experimental technology: Experimental technology with high sensitivity and specificity, such as 
molecular biology methods, can enhance the accuracy of microbial testing.

(3) Data analysis: Correct data analysis methods are crucial for improving the accuracy of microbial 
testing. For example, pathogens can be identified more accurately by comparing the genetic sequences 
of clinical samples with those of standard strains.

4.3. Practical applications and challenges
Despite the vital role of microbial testing in infection control and clinical applications, there are still challenges 
in practical application:

(1) Sample selection: The timing, location, and quantity of sample collection can affect microbial testing 
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results. Choosing the proper sample is crucial for improving test accuracy.
(2) Technical sensitivity: Different experimental techniques exhibit variations in sensitivity and 

specificity, which may impact the accuracy of microbial testing. Enhancing technical sensitivity is key 
to improving accuracy.

(3) Data interpretation: Correct data interpretation methods are crucial for improving the accuracy of 
microbial testing. Clinicians need to have solid professional knowledge and experience to accurately 
interpret microbiological test data.

(4) Cost-effectiveness: The cost-effectiveness of microbial testing is an important consideration in 
practical applications. While high-precision inspection technology can improve accuracy, it comes 
with higher costs. Therefore, maximizing cost-effectiveness while ensuring accuracy is necessary.

4.4. Microbiological testing and urinary tract infection
Common clinical urinary tract inflammatory diseases, including urinary tract infections, can impact a patient’s 
physical health and increase their psychological pressure. Effective and timely diagnosis is crucial for the 
patient and can significantly improve the treatment outcome. Analyzing the symptoms of urinary tract infection, 
including urinary urgency, painful urination, urethral burning sensation, and frequent urination, is essential 
for enhancing the patient’s quality of life. Clinically, it is proposed that effective prevention and control 
of urinary tract infections can have a positive impact. In the diagnosis of urinary tract infection, microbial 
testing is typically employed. This method offers high diagnostic accuracy, simplicity of operation, and the 
ability to identify the causative bacteria, susceptible groups, and transmission routes of pathogenic bacteria 
[13]. Clinical infections can be monitored effectively. Clinical practice has demonstrated that microbial testing 
can accurately identify pathogenic bacteria. This information supports the implementation of appropriate 
treatments for patients, contributing to clinical treatment evidence and significantly reducing drug resistance. A 
practical method of sterilization is biological indicators, which can verify the elimination of bacteria and block 
transmission routes of pathogenic bacteria, ensuring patient health and significantly reducing the incidence 
of other infections. When treating patients with urinary tract infections, it is necessary to regularly disinfect 
the ward environment and medical equipment while monitoring the microorganisms in the environment in 
real time. This approach allows for the timely discovery of infection sources as well as prompt control and 
prevention of infections. Therefore, it is imperative to utilize microbial testing in the treatment of urinary 
tract infections. Testing can markedly improve the accuracy of clinical diagnosis, alleviate patients’ clinical 
symptoms, and facilitate a quicker recovery.

(1) Symptoms: Patients with urinary tract infections typically experience symptoms of bladder irritation 
such as frequent urination, urgency, and painful urination, as well as difficulty urinating and lower 
abdominal pain. Some patients may also experience systemic symptoms such as fever and chills.

(2) Urine analysis: Urine sample analysis is essential for diagnosing urinary tract infections. Through 
physical examination, chemical examination, and microscopic examination of urine samples, 
abnormalities such as the presence of white blood cells, red blood cells, bacteria, and other substances 
in the patient’s urine can be identified, indicating the presence of a urinary tract infection.

(3) Imaging examination: Imaging examinations can help doctors understand the patient’s urinary 
tract shape and structure and rule out the possibility of other diseases, such as urinary tract stones 
and obstruction. Commonly used imaging examinations include ultrasound, X-ray, and computed 
tomography (CT) examinations.

(4) Bacteriological examination: Collecting urine samples from patients for bacteriological examination 
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can help doctors determine the types of causative bacteria responsible for urinary tract infections, 
providing a basis for subsequent treatment. Common bacteriological tests include bacterial culture and 
antigen detection.

Through microbial testing, pathogenic bacteria can be effectively detected [14], and transmission routes 
can be predicted. During the control of hospital infections, information such as the types of pathogenic 
microorganisms in patients can be summarized, and statistics can be used to guide patients in the rational use 
of antibiotics. Simultaneously, microbial testing can be applied to monitor the patient’s infection in real-time 
and integrate with drug sensitivity tests to enable the rational selection of antibiotics, effectively preventing 
infections and significantly improving the patient’s prognosis. Extensive sample data support the application 
of medical microbiology testing in clinical infection diagnosis and treatment [15], as it has a positive effect. 
Clinical practice confirms that microbial testing should be used to treat urinary tract infections and is clinically 
recognized.

4.5. Future development direction
With the continuous development of science and technology, the future development directions of microbial 
testing in infection control and clinical applications primarily include the following aspects:

(1) Application of new technologies: With the continuous advancement of biotechnology, new detection 
technologies, such as quantum dot immunofluorescence technology and liquid-phase chip technology, 
will be applied to microbial testing to improve testing accuracy and sensitivity.

(2) Automation and intelligence: The efficiency, accuracy, and repeatability of microbial testing can 
be enhanced by applying automation and intelligent equipment. For example, automated bacterial 
identification systems can rapidly and accurately identify bacteria through image recognition 
technology.

(3) Multi-drug resistance detection: The detection of multi-drug resistance is an important focus for future 
microbial testing. Through multi-drug resistance testing, a better understanding of the current status 
and trends in bacterial resistance can be achieved, guiding the rational use of antibiotics in clinical 
practice.

(4) Individualized treatment: Microbial testing can provide more personalized treatment plans based 
on the specific conditions of different patients, enhancing treatment effects and improving patients’ 
quality of life.

5. Conclusion
Microbiological testing holds great significance in infection control and clinical applications. By continuously 
enhancing the accuracy of microbial testing, the diagnosis and treatment of clinical infections can be better 
guided, thereby reducing infection morbidity and mortality, and improving patients’ quality of life. With the 
application of new technologies, the development of automation and intelligence, and the promotion of multi-
drug resistance testing, the prospects for the development of microbial testing in infection control and clinical 
applications will be even broader. Experimental data have demonstrated that the observation group’s diagnosis 
rate, overall treatment efficiency, and infection status significantly improved. It can be concluded that the 
clinical application value of microbial testing during the treatment of urinary tract infections is high. The 
patient’s diagnosis rate, overall treatment efficiency, and infection status have all seen significant improvements, 
making it a valuable choice for clinical application.
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