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Abstract: Objective: To explore the influence of levofloxacin combined with ceftazidime on the clinical symptoms and 
inflammatory factors of patients with urinary tract infections (UTI). Methods: Altogether 116 UTI patients treated in 
our hospital from August 2017 to February 2019 were enrolled, of which 60 patients were treated with levofloxacin 
combined with ceftazidime as a research group (Res group) and the rest were treated with levofloxacin alone as 
a control group (Con group). Amelioration time of clinical symptoms (negative conversion time of urine bacterium, 
defervescence time, and time for recovery of urgency of urination and urodynia), total effective rate, and incidence 
of adverse reactions of the two groups were evaluated and compared, and inflammatory factors, oxidative stress 
indexes, immune indexes, and renal function indexes of the two groups were detected. Results: After treatment, 
the Res group experienced significantly faster amelioration of various clinical indicators and showed significantly 
higher total effective rates over the Con group. During treatment, no significant difference was found between the 
two groups in the incidence of adverse reactions, and after treatment, the Res group showed significantly lower PCT, 
CRP, IL-8, and IL-6 levels and significantly higher serum SOD, GSH-Px, and CAT levels than the Con group, and the 
Res group also showed significantly lower MDA and advanced oxidation protein products (AOPP) levels than the Con 
group. Additionally, after treatment, the levels of serum CD3+, CD4+, and CD4+/CD8+ in the Res group were signifi-
cantly higher than those in the Con group, and the BUN and Scr levels in the Res group were significantly lower than 
those in the Con group. Conclusion: In the treatment of patients with UTI, levofloxacin combined with ceftazidime 
can improve the total effective rate, ameliorate their clinical symptoms, lower the levels of inflammatory factors, 
inhibit oxidative stress indicators, and restore the immune function and renal function.
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Introduction

Urinary tract infection (UTI) is an infection that 
leads to inflammation of the urothelium, which 
affects both men and women of all ages and 
shows a relatively high infection in women [1]. It 
has various pathogenic mechanisms, and its 
pathogenic bacteria mainly include Escherichia 
coli and proteus [2]. UTI is mainly manifested 
as urodynia, urgency in urination, and fever [3, 
4], which can bring great pain and inconve-
nience to patients. In addition, UTI is complex in 
basic etiology, and easily relapses, which seri-
ously compromises the daily life of patients [5, 
6]. Hence, it is particularly crucial to search for 
effective treatment for UTIs.

Levofloxacin, an active isomer with a wide anti-
bacterial spectrum, is commonly applied in 

clinical practice [7], which can inhibit the repli-
cation and synthesis of bacteria by suppressing 
the activities of bacterial DNA gyrases and can 
also enhance the phagocytosis of leukocytes in 
patients, thus exerting bacteriostasis from a 
dual perspective [8, 9]. Levofloxacin is widely 
used clinically to treat bacterial infections, 
including pneumonia, chronic prostatitis, and 
UTIs [10]. One study has revealed that levofloxa-
cin can improve the remission rate of bacteria 
in patients with UTI and lower the disease recur-
rence rate and drug resistance rate in them 
[11]. Ceftazidime is a combination of β-lacta- 
mase inhibitors [12]. Clinically, it has a strong 
antibacterial activity and wide antibacterial 
spectrum, ceftazidime has demonstrated a sta-
ble antibacterial effect on Gram (negative and 
positive) bacteria [13]. Some studies have 
revealed that ceftazidime can be rapidly distrib-
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uted in tissues and body fluids of patients to 
enhance the drug concentration in blood after 
being given through intravenous drip, and it 
takes effect quickly, because it undergoes little 
metabolic biotransformation in vivo; some 
studies have also revealed that ceftazidime 
has high safety, because it is mainly excreted in 
urine and is not easily accumulate in vivo [14, 
15]. Moreover, some studies have revealed 
that the pharmacological mechanism of ceftazi-
dime is to inhibit the transpeptidation during 
cell wall synthesis by affecting the synthesis of 
bacterial cell walls, thus leading to cross-con-
nection disconnection, and resulting in bacteri-
al lysis and death [16, 17]. One study has con-
cluded that ceftazidime has contributed to a 
higher cure rate in treating patients with UTI 
and has shortened the hospitalization time of 
the patients [18].

At present, there are few studies on the efficacy 
of levofloxacin combined with ceftazidime for 
UTIs. Therefore, we explored the efficacy of the 
combination of the two drugs and the positive 
influence of the combination on clinical symp-
toms, with the goal of providing clinical refer-
ence for the treatment of UTIs.

Materials and methods

General materials

A total of 116 patients with UTI treated in our 
hospital between August 2017 and February 
2019 were enrolled, of which 60 patients were 
treated by levofloxacin combined with ceftazi-
dime as a research group (Res group) and the 
rest were treated with levofloxacin alone as a 
control group (Con group). The inclusion criteria 
of the patients: Patients diagnosed with UTI at 
admission [19], patients with clinical symptoms 
including frequent micturition, urodynia, and 
urgency of urination, according to the urine sed-
iment examination (white blood cell >10/HP) 
and quantitative culture of bacteria from the 
midstream urine (colony number ≥105 FU/ml), 
and those with complete general clinical data. 
The exclusion criteria of the patients: Patients 
with systemic infection, nervous system dis-
eases, or cognitive dysfunction, or allergic to 
the drugs used in this study, patients lost to fol-
low up, patients who did not benefited from the 
drugs used in this study before being enrolled 
into the study, patients whose treatment was 
interrupted due to various reasons, and those 
who dropped out from the study midway. All 
enrolled patients and their families signed 
informed consent forms after understanding 

the process and purpose of the study, and the 
study was carried out with permission from the 
Ethics Committee of our hospital.

Treatment methods

Patients in the Con group were treated by levo-
floxacin injection (H200330261, Conba Phar- 
maceutical Co., Ltd., Zhejiang, China) consist-
ing of 250 mL 0.9% sodium chloride injection 
added with 0.2 g levofloxacin through intrave-
nous drip for 14 days. 

Patients in the Res group were treated with 
ceftazidime (H20045281, Yongning Pharma- 
ceutical Co., Ltd., Zhejiang, China) in addition to 
the treatment in the Con group for 14 days. 
Ceftazidime given to the patients consisted of 
100 mL 0.9% sodium chloride injection and 0.3 
g ceftazidime and it was given through intrave-
nous drip.

Outcome measures

Clinical symptoms: The negative conversion 
time of urine bacterium, defervescence time, 
and the time for recovery of clinical symptoms 
including urgency of urination and urodynia of 
the two groups were evaluated and recorded. 

Efficacy evaluation method: Cure: After treat-
ment, the clinical symptoms of discomfort such 
as urodynia and urgency of urination disap-
peared completely, and the bacterial culture 
result was negative. Effective: After treatment, 
the bacterial culture result was weakly positive, 
and the clinical symptoms of discomfort includ-
ing urodynia and urgency of urination were 
effectively relieved. Ineffective: After treat-
ment, the clinical symptoms of discomfort in- 
cluding urodynia and urgency of urination were 
not ameliorated at all or even aggravated, and 
the bacterial culture result was positive. Total 
effective rate = (the number of cured patients + 
the number of effectively treated patients)/the 
total number of patients ×100%. 

Adverse reactions: Adverse reactions of the two 
groups after treatment were recorded, mainly 
including nausea, dizziness, diarrhea, constipa-
tion, abnormal liver function, and leukopenia.

Detection of inflammatory factors and oxidative 
stress indicators: Venous blood (5 mL) was 
sampled from each patient in the two groups 
before and after treatment, centrifuged at 
1500× g and 4°C for 10 min, and stored in a 
-70°C freezer for later analysis. An enzyme-
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linked immuno-sorbent assay (ELISA) was car-
ried out to determine factors including procal- 
citonin (PCT), C-reactive protein (CRP), interleu-
kin-8 (IL-8), interleukin-6 (IL-6), superoxide  
dismutase (SOD), malondialdehyde (MDA), 
advanced oxidation protein products (AOPP), 
glutathione peroxidase (GSH-Px), and catalase 
(CAT) with the PCT kit (96T/48T, Jianglai 
Biotechnology Co., Ltd., Shanghai, China), CRP 
kit (EF740001, Future Biotechnology Co., Ltd., 
Beijing, China), IL-8 kit (XY-KT-2846, Xuanya 
Biotechnology Co., Ltd., Shanghai, China), IL-6 
kit (70-EK106/2, MultiSciences (Lianke) Bio- 
tech Co., Ltd., Hangzhou, China), SOD kit 

min, followed by 1200 r/min centrifugation for 
5 min to remove the supernatant. Afterwards, 
the tube contents were washed with 100 µl 
phosphate buffer saline (PBS) twice, and cen-
trifugated at 1200 r/min for 5 min to remove 
the supernatant. Finally, 300 µl stationary liq-
uid was added for cell resuspension, and the 
cells were determined using a flow cytometer. 

Detection of renal function indicators: An auto-
mated chemiluminescence immunoassay ana-
lyzer (CF10, Easydiagnosis Biomedicine Co., 
Ltd., Wuhan, China) was used to determine the 
renal function indicators (serum creatinine  

Table 1. Comparison of general data between the two groups [N (%)] 
(mean ± SD)

Item The research 
group (n = 60)

The control 
group (n = 56) t/χ2 value P-value

Sex 0.764 0.382
    Male 22 (36.67) 25 (44.46)
    Female 38 (63.33) 31 (55.36)
Age (Y) 43.25±4.36 44.38±4.75 1.336 0.184
BMI (kg/m2) 24.42±3.56 23.85±3.36 0.885 0.377
Course of disease (d) 7.32±0.67 7.51±0.69 1.504 0.135
Place of residence 1.307 0.253
    Urban area 29 (48.33) 33 (58.93)
    Rural area 31 (51.67) 23 (41.07)
Nationality 0.278 0.598
    Han nationality 26 (43.33) 27 (48.21)
    Minority nationality 34 (56.67) 29 (51.79)
Education background 1.570 0.210
    ≥ Senior high school 21 (35.00) 26 (46.43)
    < senior high school 39 (65.00) 30 (53.57)
Disease type 0.465 0.792
    Cystitis 18 (30.00) 15 (26.79)
    Pyelonephritis 20 (33.33) 17 (30.36)
    Urethritis 22 (36.67) 24 (44.64)
Diet 0.464 0.495
    Light 38 (63.33) 32 (57.14)
    Spicy 22 (36.67) 24 (42.86)
Smoking history 0.457 0.498
    Yes 36 (60.00) 37 (66.07)
    No 24 (40.00) 19 (33.93)
Drinking history 0.830 0.362
    Yes 34 (56.67) 27 (48.21)
    No 26 (43.33) 29 (51.79)
Diabetes mellitus history 0.725 0.394
    Yes 44 (73.33) 37 (66.07)
    No 16 (26.67) 19 (33.93)

(13800-1, Chreagen Bio- 
technology Co., Ltd., Bei- 
jing, China), MDA kit (mu- 
lti-antibody-PAB144355, 
Qunji Biotech Co., Ltd., 
Shanghai, China), AOPP 
kit (CEB223Hu1, Hengfei 
Biotechnology Co., Ltd., 
Shanghai, China), GSH-Px 
kit (SBJ-H1069, SenBei- 
Jia Biological Technology 
Co., Ltd., Nanjing, China), 
and CAT kit (enz-629-5 
μg, Jingke Chemical Te- 
chnology Co., Ltd., Shang- 
hai, China) under kit in- 
structions [20]. 

Detection of immune fun- 
ction indicators: Flow cy- 
tometry was carried out  
to determine T lymphoid  
subsets, CD3+, CD4+, 
and CD4+/CD8+. Anti- 
coagulant whole blood 
(100 µl) was transferred 
to a test tube, and then 
20 µl CD4-APC and CD8-
PE monoclonal antibody 
(provided by Qunji Biotech 
Co., Ltd. (Shanghai) was 
also added into it, shaken 
gently, and mixed well, fol-
lowed by staining in the 
dark for 20-30 min. Su- 
bsequently, 200 µl hemo-
lysin was added to the 
tube, shaken gently, and 
mixed well, and then let 
stand in the dark for 10 
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Table 2. Amelioration of clinical symptoms of the two groups after treatment (mean ± SD)

Group n Mean negative conversion 
time of urine bacterium

Mean  
defervescence time

Urgency of 
urination

Time of disappearance 
of urodynia

The research group 60 2.85±0.31 2.16±0.23 2.26±0.33 2.13±0.27
The control group 56 5.02±0.53 3.85±0.54 4.72±0.49 5.71±0.58
t - 27.130 22.190 31.910 43.080
P-value - <0.001 <0.001 <0.001 <0.001

Table 3. Comparison of the total effective rate between the two groups [n (%)]

Group n Cured Patients with  
effective treatment

Patients with  
ineffective treatment

Total effective  
rate (%)

The research group 60 39 (65.00) 17 (28.33) 4 (6.67) 56 (93.33)
The control group 56 21 (37.50) 22 (39.29) 13 (23.21) 43 (76.79)
χ2 - - - - 6.341
P-value - - - - 0.012

(Scr) and blood urea nitrogen (BUN)) in each 
patient of the two groups.

Statistical analyses

In this study, data were analyzed statistically 
using SPSS 21.0 (EASYBIO Company, China). 
Quantitative data about separate groups were 
expressed as the number of cases/percentage 
(n/%), and compared between groups using the 
chi-square test. Data with theoretical frequency 
in chi-square test less than 5 were analyzed 
using the continuity correction chi square test. 
Measurement data were expressed as the 
mean ± standard deviation (mean ± SD), com-
pared between groups using the independent-
samples t test, and compared within groups 
using the paired t test. Data in this study were 
illustrated into figures using GraphPad Prism 6. 
P<0.05 indicates a significant difference.

Results

General materials

There was no significant difference between 
the two groups in general data including sex, 
body mass index (BMI), age, disease course, 
place of residence, nationality, education back-
ground, disease type, diet, smoking history, 
drinking history, and diabetes history (all 
P>0.05). Table 1.

Amelioration of clinical symptoms of the two 
groups after treatment

After treatment, the amelioration of clinical 
symptoms of the Res group (negative conver-

sion time of urine bacterium, defervescence 
time, and time for recovery of urgency of urina-
tion and urodynia) was significantly superior to 
that of the Con group (P<0.05). Table 2.

The total effective rate of the two groups after 
treatment

According to statistics regarding the efficacy on 
the two groups after treatment, the total effec-
tive rate of the Res group was significantly high-
er than that of the Con group after treatment 
(93.33% vs. 76.79%, P<0.05). Table 3.

Comparison of adverse reactions between the 
two groups

During treatment, patients from both groups 
suffered from nausea, dizziness, diarrhea, con-
stipation, abnormal liver function, and leukope-
nia to varying degrees, but there was no signifi-
cant difference in the incidence of adverse 
reactions between the two groups (P>0.05). 
Table 4.

Comparison of inflammatory factor levels be-
tween the two groups before and after treat-
ment

Before treatment, there was no significant dif-
ference  between the two groups with regard to 
the levels of serum PCT, CRP, IL-8, and IL-6 (all 
P>0.05). While after treatment, both groups 
showed significantly decreased levels of each 
of them (P<0.05), and their levels in the Res 
group were significantly lower than those in the 
Con group (P<0.05). Figure 1.
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Comparison of oxidative stress indicator levels 
between the two groups before and after treat-
ment

Before treatment, there was no significant dif-
ference between the two groups with regard to 
the levels of serum SOD, MDA, AOPP, GSH-Px, 
as well as CAT (all P>0.05). After treatment, 
both groups showed significantly increased 

groups showed significantly decreased Scr and 
BUN (both P<0.05), and the Res group showed 
significantly lower levels of serum Scr and BUN 
than the Con group (both P<0.05). Table 5.

Discussion

UTI is a main cause of global morbidity, mortal-
ity, and medical care expenditure, and it is usu-

Figure 1. Comparison of inflammatory factor levels between the two groups 
before and after treatment. A. Before treatment, there was no significant 
difference between the two groups in the level of serum PCT, while after 
treatment, the PCT level in the research group was significantly lower than 
that in the control group. B. Before treatment, there was no significant dif-
ference between the two groups in the level of serum CRP, while after treat-
ment, the CRP level in the research group was significantly lower than that 
in the control group. C. Before treatment, there was no significant differ-
ence between the two groups in the level of serum IL-8, while after treat-
ment, the IL-8 level in the research group was significantly lower than that in 
the control group. D. Before treatment, there was no significant difference 
between the two groups in the level of serum IL-6, while after treatment, 
the IL-6 level in the research group was significantly lower than that in the 
control group. Note: * indicates P<0.05 vs. the situation before treatment; 
# indicates P<0.05 vs. the control group after treatment.

serum SOD, GSH-Px, as well  
as CAT, and significantly de- 
creased MDA and AOPP levels 
(all P<0.05). The Res group 
showed significantly higher lev-
els of serum SOD, GSH-Px, as 
well as CAT, and significantly 
lower levels of serum MDA and 
AOPP than the Con group (all 
P<0.05). Figure 2.

Comparison of immune cyto-
kine levels between the two 
groups before and after treat-
ment

Before treatment, there was 
no significant difference be- 
tween the two groups with 
regard to the levels of serum 
CD3+, CD4+, as well as CD4+/
CD8+ (all P>0.05). While after 
treatment, both groups showed 
significantly increased serum 
CD3+, CD4+, and CD4+/CD8+ 
(all P<0.05). The Res group 
showed significantly higher lev-
els than the Con group (all 
P<0.05). Figure 3.

Comparison of renal function 
levels between the two groups 
before and after treatment

Before treatment, there was 
no significant difference be- 
tween the two groups in the 
levels of Scr and BUN (both 
P>0.05). After treatment, both 

Table 4. Comparison of adverse reactions between the two groups [n (%)]

Group n Nausea and  
dizziness Diarrhea Constipation Abnormal  

liver function Leukopenia Total number  
of patients

The research group 60 2 (3.33) 2 (3.33) 1 (1.67) 0 (0.00) 0 (0.00) 5 (8.33)
The control group 56 3 (5.36) 2 (3.57) 2 (3.57) 1 (1.79) 1 (1.79) 9 (16.07)
χ2 - 0.287 0.005 0.417 1.081 1.081 1.634
P-value - 0.591 0.944 0.518 0.298 0.298 0.201
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ally complicated when it is related to acute 
pyelonephritis, catheters, urological instru-
ments, or abnormal urinary systems [21]. One 

urine bacterium, defervescence time, and time 
for recovery of urgency of urination and urodyn-
ia) was superior to that of the Con group, indi-

Figure 2. Comparison of oxidative stress indicator levels between the two 
groups before and after treatment. A. Before treatment, there was no sig-
nificant difference between the two groups in the level of serum SOD, while 
after treatment, the SOD level in the research group was significantly higher 
than that in the control group. B. Before treatment, there was no significant 
difference between the two groups in the level of serum GSH-Px, while after 
treatment, the GSH-Px level in the research group was significantly higher 
than that in the control group. C. Before treatment, there was no significant 
difference between the two groups in the level of serum CAT, while after 
treatment, the CAT level in the research group was significantly higher than 
that in the control group. D. Before treatment, there was no significant dif-
ference between the two groups in the level of serum MDA, while after treat-
ment, the MDA level in the research group was significantly lower than that 
in the control group. E. Before treatment, there was no significant difference 
between the two groups in the level of serum AOPP, while after treatment, 
the AOPP level in the research group was significantly lower than that in the 
control group. Note: * indicates P<0.05 vs. the situation before treatment; 
# indicates P<0.05 vs. the control group after treatment.

study has found that in recent 
years, the widespread and 
unreasonable application of 
antibiotics in the treatment of 
infections has given rise to an 
increase in the incidence of 
multidrug-resistant pathogens 
[22]. Therefore, this study 
focused on exploring the thera-
peutic effect of treatment of 
UTI, so as to improve the prog-
nosis of the patients and pro-
vide effective clinical treat-
ment options for patients. With 
a high concentration in urine 
and verified clinical efficacy, 
levofloxacin has always been 
an attractive treatment for 
complicated UTIs and pyelone-
phritis [23]. One study by Ren 
H et al. [24] has revealed that 
for patients with complicated 
UTIs or acute pyelonephritis, 
short-course intravenous levo-
floxacin treatment can improve 
the efficacy and eradication 
rate of microorganisms, and 
although it has brought about 
some adverse reactions, they 
are controllable. Ceftazidime  
is an oxyimine cephalosporin 
with strong in vitro activity 
against broad-spectrum gram-
negative bacteria [25]. One 
study by Carmeli Y et al. [26] 
has treated patients with UTI 
or intra-abdominal infection 
induced by pseudomonas ae- 
ruginosa with ceftazidime and 
has found that ceftazidime can 
ameliorate the clinical symp-
toms of the patients and it con-
tributes to a relatively high 
cure rate, with a relatively high 
safety. In this study, we adopt-
ed levofloxacin combined with 
ceftazidime to treat UTI, and it 
came out that after treatment, 
the amelioration of clinical 
symptoms of the Res group 
(negative conversion time of 
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Figure 3. Comparison of immune cytokine levels between the two groups before and after treatment. A. Before treat-
ment, there was no significant difference between the two groups in the level of serum CD3+, while after treatment, 
the CD3+ level in the research group was significantly higher than that in the control group. B. Before treatment, 
there was no significant difference between the two groups in the level of serum CD4+, while after treatment, the 
CD4+ level in the research group was significantly higher than that in the control group. C. Before treatment, there 
was no significant difference between the two groups in the level of serum CD4+/CD8+, while after treatment, the 
CD4+/CD8+ level in the research group was significantly higher than that in the control group. Note: * indicates 
P<0.05 vs. the situation before treatment; # indicates P<0.05 vs. the control group after treatment. D, E. Flow cytom-
etry profiling of CD3+ of the research group and the control group before and after treatment. F, G. Flow cytometry 
profiling of CD4+ of the research group and the control group before and after treatment.

Table 5. Comparison of renal function indicators between the two groups before and after treatment 
(mean ± SD)

Group n
Scr (μmol/L) BUN (mmol/L)

Before treatment After treatment Before treatment After treatment
The research group 60 331.76±50.23 151.56±20.78 18.34±3.46 5.87±1.45
The control group 56 331.05±50.21 190.35±21.35 17.64±3.43 7.46±1.56
t 0.076 9.914 1.093 5.689
P-value 0.939 <0.001 0.276 <0.001

cating that the combination use of levofloxacin 
and ceftazidime can shorten the recovery time 
of various clinical symptoms and effectively 

control the patient’s condition. In addition, after 
treatment, the total effective rate of the Res 
group was also significantly higher than that of 
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the Con group, implying that the combination 
use of the two drugs can effectively improve 
the clinical treatment effect on the patients. More- 
over, according to analysis on the adverse reac-
tions of the two groups during treatment, both 
groups suffered from certain adverse reac-
tions, but there was no significant difference 
between them, which suggested that combina-
tion use of both of the drugs and separate use 
of them have relatively high safety.

One study has pointed out that UTI is a preva-
lent bacterial infection, and CRP, PCT, interleu-
kin, and α-1 microglobulin are biomarkers of 
UTI [27]. There are also studies showing that 
IL-6 and IL-8 are biomarkers of the severity of 
nonfebrile UTI, and that IL-6 is a marker that 
continuously increases during UTI [28]. Our 
study has found that after treatment, both 
groups showed decreased levels of serum PCT, 
CRP, IL-8, and IL-6, and these levels in the Res 
group were significantly lower than those in the 
Con group, which implied that levofloxacin com-
bined with ceftazidime can effectively lower the 
levels of serum inflammatory factors, inhibit 
bacterial synthesis and differentiation, control 
the intensity of infection, and reduce inflamma-
tory reactions. One study has revealed that the 
infection state of UTI will accelerate the genera-
tion of oxygen free radicals, but reduce the 
activity of antioxidant enzymes, thus giving rise 
to the increased accumulation of oxygen free 
radicals in patients and resulting in oxidative 
stress reactions [29]. This study quantified oxi-
dative stress indicators before and after treat-
ment, finding that the levels of serum SOD, 
GSH-Px, and CAT in the Res group were signifi-
cantly higher than those in the Con group, and 
the levels of MDA and AOPP in the Res group 
were significantly lower than those in the Con 
group, which implied that levofloxacin com-
bined with ceftazidime can enhance the activi-
ty of antioxidant enzymes and promote the 
timely elimination of oxygen free radicals gener-
ated during metabolism. One study has con-
cluded that the immune function of patients 
with UTI is significantly lower than that of 
healthy individuals, and impaired immunity is 
the prognostic risk for patients with UTI [30]. 
We also analyzed the immunity function level of 
patients from the two groups after treatment, 
finding that the levels of CD3+, CD4+, and 
CD4+/CD8+ in the Res group were significantly 
higher than those in the Con group, which indi-
cated that levofloxacin combined with ceftazi-

dime can relieve the abnormal secretion of vari-
ous immune cytokines in the body of the 
patients, thus improving the immune function 
of the patients. Moreover, in our study, the lev-
els of renal function indicators (Scr and BUN) in 
the Res group were significantly lower than 
those in the Con group after treatment, imply-
ing that levofloxacin combined with ceftazidime 
can effectively improve the renal function of the 
patients.

There is still room for improvement in this study. 
For example, we can supplement the basic 
experiments for enquiry into the therapeutic 
mechanism of the two treatment methods to 
explore the risk factors affecting the efficacy on 
patients from the molecular level, and we can 
also supplement a pathological research relat-
ed to inflammation of UTIs. In the future, we will 
gradually improve the research from the above 
perspective.

To sum up, in the treatment of UTI patients, 
levofloxacin combined with ceftazidime can 
improve the total effective rate, ameliorate 
their clinical symptoms, lower the levels of 
inflammatory factors, inhibit oxidative stress 
indicators, and restore the immune function 
and renal function.
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