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ABSTRACT 

Objective: To investigate factors contributed to anti-infection efficacy of fluoroquinolones (FQNS), and ulti-
mately to provide guidelines for the application of such drugs. Methods: Clinical data of 519 infected patients 
who were treated with fluoroquinolones were analyzed retrospectively. According to the therapeutic efficacy of 
the drugs, cases were divided into 3 groups: clinical inefficient, improved and cured. 11 potential factors were 
investigated. The data were analyzed through logistic regression analysis to determine the main factors which 
influence therapeutic effects. Results: Ordinal logistic regression revealed that age (OR = 0.979, 95% CI: 0.969, 
0.989), a variety of medicine (moxifloxacin - OR = 3.465, 95% CI: 1.396, 8.601; levofloxacin - OR = 4.605, 95% 
CI: 1.971, 10.760; ciprofloxacin - OR = 3.220, 95% CI: 1.089, 9.552; compared to lomefloxacin) (levofloxacin - 
OR = 2.591, 95% CI: 1.130, 5.944; compared to fleroxacin) and site of infection (respiratory system - OR = 3.016, 
95% CI: 1.737, 5.236; urological system - OR = 4.077, 95% CI: 1.981, 8.391; digestive system - OR = 3.740, 95% 
CI: 1.849, 7.565) are main factors which influence the efficacy. Conclusion: Fluoroquinolones are more effective 
in the treatment of bacterial infection within drug’s indications in young population. Variety, dosage and inter-
vals of the drugs should be adjusted according to disease condition. 
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1. Introduction 

Since the first quinolone, nalidixic acid, was released for 
treatment of urinary tract infection as a new class of anti- 
biotic agents in 1962 [1], it has been almost half century. 
About 3 decades ago, modification of nalidixic acid 
structure led to the synthesis of the first fluoroquinolone, 
norfloxacin, which presented higher activity for Gram- 
negative organisms and fluoroquinolones (FQNS) and 
also has been proved to exhibit a broader antimicrobial 
spectrum and relatively few side effects [2-4]. Fluoro- 
quinolones have been commonly used in adults for the 
treatment of a wide range of infections. However, after 
the widespread but indiscriminate use of fluoroqui- 
nolones, bacterial with resistance and decreased suscep- 

tibility to fluoroquinolones have been increasingly re- 
ported in recent years [5-8]. 

During recent years, more and more excellent work 
has been mainly devoted to the synthesis and activity- 
study of new fluoroquinolones, thus revealing the me-
chanism of drug resistance, etc. [9-11]. In this paper, we 
aimed to find how to properly and reasonably apply flu-
oroquinolones to reduce drug resistance. Therefore, we 
adopted regression analysis to identify the dominant fac-
tors which influence the result of treatment. 

519 patients were involved in this study. All the pa- 
tients were treated with fluoroquinolones, but with dif- 
ferent ends. We may ask: how it happened, that was, we 
had to find out the influential factors hidden behind this 
phenomenon in order to have a properly use of them. 
Thus, potential factors including age, gender, duration of *Corresponding author. 
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anti-infection treatment, a variety of medicine, site of in- 
fection, smoking history, alcohol history, Cr (creatinine) 
value, BUN (blood urea nitrogen) value, ALT (glutamic- 
pyruvic transaminase) value, and AST (glutamic-oxal- 
acetic transaminase) value, were studied through regres- 
sion analysis. 

2. Subjects 

2.1. Subjects Origin 

Cases that were treated with fluoroquinolones after di- 
agnosed as infectious disease and within the indication of 
fluoroquinolones from January 2008 to April 2011 in 
First Center Hospital, Tianjin, China, were sorted by case 
numbers. The first case of every five consecutive ones 
was chosen in this research. After strict screening 
through the inclusion and exclusion criteria, 519 cases 
were finally selected in this study. 

2.2. Inclusion Criteria 

The inclusion criteria for the study were: 1) the patients 
were diagnosed as infectious disease which should be the 
indications of FQNS; 2) FQNS were used as monother- 
apy; 3) course of treatment were between 3 and 14 days; 
4) all of the indexes for each patient were completely 
recorded during the course of therapy. 

2.3. Exclusion Criteria 

The exclusion criteria for the study were: 1) the patients 
whose data were incomplete; 2) anti-infection treatment 
with FQNS was ended for non therapeutic reason; 3) 
patients underwent surgical intervention during anti-in- 
fection treatment. 

3. Methods 

3.1. Clinical Data Collection 

The clinical data of 519 patients who were diagnosed as 
infectious disease and were treated with FQNS were 
analyzed retrospectively. FQNS were prescribed empiri- 
cally or on the basis of culture and sensitivity results in 
these cases. All the cases were from 8 departments, 
which included Respiration Dept., Urology Dept., Diges- 
tion, Combined Chinese and Western Medicine Dept., 
Burn and Plastic Surgery Dept., Immunology Dept., Car- 
diology Dept., International Medical Center, in Tianjin 
First Center Hospital in China and five kinds of fluoro- 
quinolones were inclusive and analyzed. 

To assess the possible influential factors of efficacy 
during drug therapy, different indexes were considered in 
the research. The demographic characters, namely age, 
gender, site of infection, smoking history, alcohol history 
were obtained from medical records. Therapeutic infor- 

mation, duration of anti-infection treatment, and medica- 
tions, were obtained through prescription. Information on 
Cr value, BUN value, ALT value, AST value was col- 
lected according to assay sheet, which recorded the re- 
sults of biochemical assay results. 

3.2. The Evaluation Criterion of Therapeutic 
Effect 

The therapeutic efficacy was classified into 3 grades: 
cured, improved and inefficient according to Guidelines 
for Clinical Trial of Antibacterials issued by Clinical 
Pharmacological Center for Antibacterials affiliated to 
Chinese Ministry of Health. The efficacy changes were 
judged by 3 aspects: 1) symptoms; 2) signs; 3) labora- 
tory tests (blood routine test, urine routine test). All the 3 
aspects returned to be normal were considered as clinical 
cured. If only one or two of them returned to be normal, 
the efficacy would be regarded as improved. If few index 
improved, even aggravated, it is deemed clinically ineffi- 
cient [12]. When evaluating the efficacy, all the 3 aspects 
should be considered totally. 

3.3. Statistical Analysis 

The analysis was performed on software SPSS version 
15.0. Numerical variables were expressed as mean ± S.D. 
Descriptive statistics such as means and proportions were 
presented. One-Way ANOVA were performed to com- 
pare means of numerical variables, and the differences of 
ordinal data were tested using χ2 test. Significant level of 
the above statistical analysis was set as α = 0.05, and P < 
0.05 (two-tailed) was considered as statistically signifi- 
cant. 

Bivariate correlation analysis was conducted to assess 
the correlation between potential factors, which would 
help explain the result of regression analysis. Correlation 
was significant at the 0.01 level. 

Efficacy of fluoroquinolones could be considered as 
ordinal categorical variables with more than two orderly 
grades. Therefore, ordinal regression was conducted in 
this study to determine the influential factors. Here, OR 
indicated the odds ratio for dependent variable to elevate 
one or more levels, in response to the independent vari- 
able changing for every one unit. P value < 0.05 was 
considered significant for the analysis. 

4. Results 

4.1. Subjects’ General Information 

According to the inclusion and exclusion criteria men- 
tioned above, a total of 519 cases were involved in this 
analysis. All the patients were diagnosed with infective 
disease, most of which was respiratory infection (45.5%, 
n = 236), and their clinical information were complete. 
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As the results showed, 290 (55.9%) subjects were 
males and the other 229 (44.1%) were females. Mean age 
was 59.0 ± 19.6 years (range 18 - 91 years). The majority 
of the patients were treated with levofloxacin (49.3%, n = 
256). Variety of medicine, duration of anti-infection 
treatment, site of infection, and other information, see 
Table 1. 

4.2. Comparisons of Clinical Parameters 

Descriptive data of each efficacy level were displayed in 
Table 2. There were major differences in mean age, 
mean Cr value, mean BUN value among the three groups. 
The P values of these indexes were less than 0.05. The  

mean age for patients in each of these groups were 58.6, 
61.6, and 53.9 years. The mean Cr value was 73.7, 78.8 
and 70.9, while the mean BUN value of each group was 
5.5, 5.5 and 4.8. The result of bivariate correlation analy- 
sis (see Table 3) demonstrated age was closely corre- 
lated with Cr and BUN value. This could be observed in 
the mean value of age, Cr and BUN value. Patients cured 
were the youngest, who, in mean while, got the lowest 
renal index. 

In addition, significant differences were observed in 
both variety of medicine and site of infection among the 
three groups (P < 0.001). Still, the two factors were sta- 
tistically associated with each other. This trend was 

 
Table 1. Cases general information. 

Items N Percentage (%) 

Departments Respiration Dept. 157 30.3 

 Urology Dept. 85 16.4 

 Digestion Dept. 74 14.3 

 Combined Chinese and Western Medicine Dept. 66 12.7 

 Burn and Plastic Surgery Dept. 60 11.6 

 Immunology Dept. 37 7.1 

 Cardiology Dept. 22 4.2 

 International Medical Center 18 3.5 

Efficacy Inefficient 170 38.2 

 Improved 239 46.1 

 Recovered 110 21.2 

≤3 96 18.5 
Duration of Anti-Infection Treatment 

4 - 7 274 52.8 

 8+ 149 28.7 

Sort of Medicine Moxifloxacin 146 28.1 

 Levofloxacin 256 49.3 

 Ciprofloxacin 40 7.7 

 Fleroxacin (FLX) 25 4.8 

 Lomefloxacin 52 10.0 

Site of Infection Respiratory System Infection 236 45.5 

 Urological System Infection 80 15.4 

 Digestive System Infection 58 11.2 

 Other Infection 75 14.5 

 Mixed Infection 70 13.5 

Gender Male 290 55.9 

 Female 229 44.1 

History of Smoking No 439 84.6 

 Yes 80 15.4 

History of Drinking No 489 94.2 

 Yes 30 5.8 
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Table 2. Characteristics of study population. 

Efficacy 

Variables 
Inefficient 
(n = 201) 

Improved 
(n = 225) 

Cured 
(n = 99) 

Total (n = 525) P value 

Age, yr 58.6 ± 19.8 61.6 ± 19.5 53.9 ± 18.8 59.0 ± 19.6 0.003 

Cr, μmol·L−1 73.7 ± 24.8 78.8 ± 26.8 70.9 ± 20.5 75.5 ± 25.1 0.013 

BUN, mmol·L−1 5.5 ± 2.4 5.5 ± 2.5 4.8 ± 2.0 5.4 ± 2.4 0.023 

ALT, U·L−1 21.5 ± 16.1 21.2 ± 14.2 22.3 ± 17.4 21.5 ± 15.5 0.836 

AST, U·L−1 21.7 ± 11.3 22.7 ± 13.7 21.8 ± 13.1 22.2 ± 12.8 0.697 

Duration of Anti-Infection Treatment 0.791 

≤3 28 48 20 96 0.765 

4 - 7 91 128 55 274  

8+ 51 63 35 149  

Sort of Medicine <0.001 

Moxifloxacin 48 66 32 146  

Levofloxacin 64 130 62 256  

Ciprofloxacin 10 22 8 40  

Fleroxacin 11 10 4 25  

Lomefloxacin 37 11 4 52  

Site of Infection <0.001 

Respiratory System Infection 57 125 54 236  

Urological System Infection 19 38 19 80  

Digestive System Infection 14 25 19 58  

Other Infection 46 22 7 75  

Mixed Infection 34 29 7 70  

Gender 0.186 

Male 98 139 53 290  

Female 72 100 57 229  

History of Smoking 0.264 

No 150 197 92 439  

Yes 20 42 18 80  

History of Drinking 0.268 

No 162 221 106 489  

Yes 8 18 4 30  
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Table 3. Bivariate correlation analysis. 

Variables  Duration Medication
Site of

infection
Age Gender

Smoking 
History

Drinking 
History

Cr BUN ALT AST

Duration 
Pearson  

Correlation 
1.000 −0.081 −0.030 0.091* −0.008 0.046 −0.049 −0.016 −0.001 0.015 0.028

 
Sig.  

(2-tailed) 
 0.065 0.502 0.038 0.857 0.298 0.261 0.718 0.976 0.730 0.521

Medication 
Pearson  

Correlation 
−0.081 1.000 0.396** −0.369** −0.072 −0.181** −0.061 −0.047 −0.018 0.049 −0.005

 
Sig.  

(2-tailed) 
0.065  0.000 0.000 0.100 0.000 0.162 0.290 0.674 0.269 0.910

Pearson  
Correlation 

−0.030 0.396** 1.000 −0.205** 0.036 −0.207** −0.030 −0.060 −0.019 0.070 0.087
Site of 

Infection Sig.  
(2-tailed) 

0.502 0.000  0.000 0.419 0.000 0.488 0.174 0.663 0.113 0.047

Age 
Pearson  

Correlation 
0.091* −0.369** −0.205** 1.000 0.043 0.133** 0.008 0.156** 0.269** −0.152** 0.037

 
Sig.  

(2-tailed) 
0.038 0.000 0.000  0.325 0.002 0.858 0.000 0.000 0.000 0.404

Gender 
Pearson  

Correlation 
−0.008 −0.072 0.036 0.043 1.000 −0.143** −0.187** −0.306** −0.087* −0.157** 0.003

 
Sig.  

(2-tailed) 
0.857 0.100 0.419 0.325  0.001 0.000 0.000 0.047 0.000 0.949

Pearson  
Correlation 

0.046 −0.181** −0.207** 0.133** −0.143** 1.000 0.489** −0.040 0.046 −0.008 0.012

Smoking History 
Sig.  

(2-tailed) 
0.298 0.000 0.000 0.002 0.001  0.000 0.362 0.294 0.861 0.788

Pearson  
Correlation 

−0.049 −0.061 −0.030 0.008 −0.187** 0.489** 1.000 0.049 0.037 −0.012 0.023

Drinking History 
Sig.  

(2-tailed) 
0.261 0.162 0.488 0.858 0.000 0.000  0.262 0.401 0.784 0.600

Cr 
Pearson  

Correlation 
−0.016 −0.047 −0.060 0.156** −0.306** −0.040 0.049 1.000 0.582** 0.020 −0.001

 
Sig.  

(2-tailed) 
0.718 0.290 0.174 0.000 0.000 0.362 0.262  0.000 0.652 0.980

BUN 
Pearson  

Correlation 
−0.001 −0.018 −0.019 0.269** −0.087* 0.046 0.037 0.582** 1.000 −0.016 0.030

 
Sig.  

(2-tailed) 
0.976 0.674 0.663 0.000 0.047 0.294 0.401 0.000  0.719 0.491

ALT Pearson Correlation 0.015 0.049 0.070 −0.152** −0.157** −0.008 −0.012 0.020 −0.016 1.000 0.629**

 
Sig.  

(2-tailed) 
0.730 0.269 0.113 0.000 0.000 0.861 0.784 0.652 0.719  0.000

AST 
Pearson  

Correlation 
0.028 −0.005 0.087* 0.037 0.003 0.012 0.023 −0.001 0.030 0.629** 1.000

 
Sig.  

(2-tailed) 
0.521 0.910 0.047 0.404 0.949 0.788 0.600 0.980 0.491 0.000  

*
  Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed). 
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5. Discussion clearly exhibited in Figure 1. 

5.1. Significance of This Research 
4.3. Factor Analysis 

Fluoroquinolones are a kind of extensive-spectrum anti-
biotics, which are effective to both gram-negative and 
gram-positive bacteria. Over the past 20 years, fluoro- 
quinolones have become one of the fastest growing an- 
timicrobial drugs. Accompanying its popularity, the re- 
sistance of bacteria to fluoroquinolones has also in- 
creased in recent years. The rational use of antibiotics 
depends on the following aspects [13]. First, indications 
of antibiotic medication are necessary in clinical applica- 
tion. If bacterial infection appears to be unlikely, stop the 
treatment. Second, higher dose and short duration with 
appropriate selection and route of antibiotics may reduce 
the incidence of resistance. Third, use pathogen-directed 
therapy or a shortlist of probable pathogens by culture 
and sensitivity, and keep up to date with information on 
antibiotic resistance. 

After ordinal regression, 3 of the 11 variables were sig- 
nificantly associated with the efficacy of the medicine (P 
< 0.05). The three factors are age (OR = 0.979, 95% CI: 
0.969, 0.989), variety of medicine (moxifloxacin - OR = 
3.465, 95% CI: 1.396, 8.601; levofloxacin - OR = 4.605, 
95% CI: 1.971, 10.760; ciprofloxacin - OR = 3.220, 95% 
CI: 1.089, 9.552; compared to lomefloxacin) (levoflox- 
acin - OR = 2.591, 95% CI: 1.130, 5.944; compared to 
fleroxacin) and site of infection (respiratory system - OR 
= 3.016, 95% CI: 1.737, 5.236; urological system - OR = 
4.077, 95% CI: 1.981, 8.391; digestive system - OR = 
3.740, 95% CI: 1.849, 7.565). Although, none of the re- 
nal and liver function index was statistically significant, 
they were still necessary to be focused and continuously 
discussed. Detailed results see Table 4. 
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Figure 1. Medications in different cite of infection. 
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Table 4. Ordinal regression analysis. 

95% CI for OR 
Variables Β S.E． Wald P OR 

Lower Upper 

Age −0.021 0.005 16.405 0.000 0.979 0.969 0.989 

Cr 0.004 0.005 0.634 0.426 1.004 0.995 1.013 

BUN −0.059 0.047 1.603 0.206 0.943 0.861 1.033 

ALT −0.004 0.007 0.255 0.613 0.996 0.982 1.011 

AST 0.007 0.009 0.553 0.457 1.007 0.989 1.024 

Duration of Anti-Infection Treatment     

≤3 0.130 0.259 0.254 0.615 1.139 0.686 1.892 

4 - 7 −0.003 0.201 0.000 0.988 0.997 0.672 1.479 

8+ 0.000       

Sort of Medicine        

Moxifloxacin 1.243 0.464 7.177 0.007 3.465 1.396 8.601 

Levofloxacin 1.527 0.433 12.439 0.000 4.605 1.971 10.760 

Ciprofloxacin 1.169 0.553 4.467 0.035 3.220 1.089 9.522 

Fleroxacin 0.575 0.534 1.158 0.282 1.777 0.623 5.066 

Lomefloxacin 0.000       

Site of Infection        

Respiratory System Infection 1.104 0.281 15.376 0.000 3.016 1.737 5.236 

Urological System Infection 1.405 0.368 14.559 0.000 4.077 1.981 8.391 

Digestive System Infection 1.319 0.359 13.475 0.000 3.740 1.849 7.565 

Other Infection −0.057 0.406 0.020 0.887 0.944 0.426 2.093 

Mixed Infection 0.000       

Gender        

Male −0.355 0.193 3.393 0.065 0.701 0.481 1.023 

Female 0.000       

History of Smoking        

No −0.358 0.283 1.597 0.206 0.699 0.402 1.218 

Yes 0.000       

History of Drinking        

No 0.214 0.428 0.249 0.618 1.238 0.535 2.864 

Yes 0.000       

 
The Ministry of Health of China issued two documents 

respectively in 2008 and 2009 to regulate the application 
of antibiotics in the country. Particularly, it was high- 
lighted that the use of fluoroquinolones should be strictly 
controlled in both empirical therapy and prophylaxis. 
Nevertheless, most clinical selection of fluoroquinolones 

was merely on the basis of diagnosis and drug suscepti- 
bility test, which ignored the patients’ individual condi- 
tions. This study investigated the correlation and their 
inner link between drug efficacy and patients’ individual 
conditions, and assessed the individual factors that af- 
fected the efficacy of the drugs so as to provide theory 
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basis for drug application. 

5.2. Shortage of This Research 

Although given the concerns above, the most challenging 
aspect was that the chosen parameters did not include 
causative organisms. That was because of the lower posi- 
tive rate (<20%) for the detection of causative organisms. 
We had to abandon this index and choose other possible 
index to analyze. Moreover, nearly 20 natures of infec- 
tions belonging to different systems were involved in the 
paper. While evaluating influential factors, infection po- 
sition, not the exact nature of infections, were brought 
into the research. We tried to get the relationship be- 
tween the therapy result and influential factors to help 
doctor choose dosage regimen. 

5.3. The Analysis of the Results 

According to the logistic regression analysis, 3 factors 
contributed to the antimicrobial efficacy of fluoroqui- 
nolones. Factors correlated to age, variety of medication 
and site of infection were significant, but not related to 
renal and liver functions. In spite of this result, the renal 
and liver function could manifest its influence through 
other related factors such as patient age, giving hepato- 
protective drug, etc. We would discuss it later. 

This study suggested that age factor performed signi- 
ficant influence on the efficacy of fluoroquinolones (P < 
0.05). Noreddin AM, et al. found the pharmacokinetics 
feature of levofloxacin and gatifloxacin in elderly people 
whose renal function were poorer, such as varied kidney 
blood flow and declined glomerular filtration function 
[14]. Decreased creatinine clearance in elderly patients 
may lead to an increased drug blood concentration, so 
that dosage of the drugs needed to be reduced. However, 
considering the different conditions of elderly patients 
including history of the disease, age factor could not be 
regarded as the absolute standards for dosage adjustment. 
Related research showed pharmacokinetic parameters of 
ciprofloxacin were slightly different in subjects with dif- 
ferent age divided according the standards with 65 years 
older [15]. According to the results of our study, the ef- 
ficacy of fluoroquinolones achieved better efficacy in 
younger people, mean age of cured population was 53.9, 
which may also attribute to their shorter case history, 
better physical condition, less complications. Therefore, 
special attentions should be paid when fluoroquinolones 
were applied to elderly patients. 

The detailed data involved the kinds of fluoroqui-  
nolones and sites of infection were described above. In 
correlation analysis, variety of medicine was statistically 
associated with sites of infection (P < 0.05). The results 
of ordinal logistic regression analysis showed both the 
two factors influence the therapeutic effects. More than 

65% patients treated by moxifloxacin, levofloxacin and 
ciprofloxacin were effective (improved or recovered); 
only less than 30% of lomefloxacin were effective. It was 
statistically significant that moxifloxacin and levoflox- 
acin were more effective than lomefloxacin. After ana- 
lyzing the correlation of the two factors, we found that 
moxifloxacin were principally used in respiratory infec- 
tion and lomefloxacin were for other infection from Burn 
and Plastic Surgery Dept. One study by Thabet L et al. 
[16] illustrated that fluoroquinolones usage was associ- 
ated with resistance in both pathogens S. aureus and P. 
aeruginosa, and could be a risk factor for colonization 
and infection in an intensive care burn unit. It was dem- 
onstrated that fluoroquinolones were more effective in 
respiratory system, urological system, and digestion sys- 
tem. These kinds of usage were recommended. 

Creatinine is small molecule produced from human 
body muscle tissue metabolism, mainly excreted by glo- 
merular filtration. Under normal circumstances, Cr value 
shall be maintained within a certain range. Creatinine 
clearance ratio (CLcr) calculated from Cr value, reflects 
the excreting ability of kidney. The lower CLcr is, the 
lower kidney’s excretion function is. 

Pharmacokinetic data from single-dose studies on 
healthy volunteers revealed the rule of the commonly 
used fluoroquinolones: levofloxacin was most dependent 
on renal excretion, followed by gatifloxacin, ofloxacin 
and gemifloxacin, while ciprofloxacin and moxifloxacin 
were the least dependent [17]. Since levofloxacin and 
gatifloxacin were principally excreted by kidney, clear- 
ance decreased and half-life increased for both of the two 
drugs, as the degree of renal insufficiency increased. Jing 
Zhang, et al. reported that the blood concentration of 
levofloxacin elevated in renal impaired patients as the 
half-life prolonged, due to the change of creatinine 
clearance [18]. Bellmann et al.’s research on severe renal 
dysfunction patients showed the half life of levofloxacin 
is 20 - 25 h, which was 3 times of value in healthy vol- 
unteers (7 h) [19]. Ciprofloxacin was eliminated by renal 
and extra-renal routes; therefore, drug accumulation did 
not occur until renal function was severely impaired 
(creatinine clearance < 20 - 30 ml/min) [20]. The dosage 
of moxifloxacin did not need to be adjusted in renal dys- 
function patients, because the drug was mainly elimi- 
nated through nonrenal routes [21]. It was recommended 
that dosage should be adjusted according to the degree of 
renal damage which was classified into three levels: mild, 
moderate or severe, by creatinine clearance, due to the 
correlation between kidney filtration function and drug 
elimination rate [22]. Special attention should be given to 
patients with severe renal dysfunction. It was necessary 
to determine drug blood concentration and monitor kid- 
ney function, and then design individualized therapeutic 
regimen to look forward to get the best therapeutic effect 
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and the least adverse drug reactions (ADRs) related to 
protect kidney and other organs. In addition, it was better 
to select a regimen getting renal toxicity as lower as pos- 
sible. Although the association between renal function 
and efficacy in logistic regression was not statistically 
significant, there were differences among the three 
groups through χ2 analysis in this paper. The correlation 
analysis showed significant correlation between age and 
renal function index. Therefore, more attentions should 
be paid to elderly patients, who probably had decreased 
renal functions. 

ALT, AST are a kind of aminotransferase, existing in 
liver cells. Elevated ALT, AST concentrations in the 
plasma can reflect the change of liver function. In pa- 
tients with mildly to moderately impaired hepatic func- 
tion, moxifloxacin exposure was approximately 23% 
higher than that in healthy volunteers [21]. Like moxi- 
floxacin, sparfloxacin was principally eliminated by 
nonrenal pathway [23]. For ciprofloxacin, one third of a 
dose was eliminated by nonrenal mechanisms [24], while 
no significant change in the pharmacokinetics would be 
expected for levofloxacin in liver dysfunction patients, 
since these drugs were mainly cleared by kidney [25]. 
ALT, AST values were not statistically significant in 
ordinal regression, but changes in hepatic function could 
potentially affect the metabolism of fluoroquinolones, 
resulting in increased drug concentrations, especially 
those agents with significant nonrenal clearance mecha- 
nisms. The results suggested that different efficacy of 
fluoroquinolones in patients with liver damage may be 
related to the alternation of drug metabolisms and drug 
blood concentrations. Literature suggested that dosage 
adjustments for moxifloxacin, ciprofloxacin and gari- 
floxacin were not necessary in patients with hepatic dys- 
function [21,26,27]. Although liver toxicity of fluoro- 
quinolones was relatively lower, there were also cases 
reported on serious liver toxicity [28,29]. Thus, patients 
with liver disease should select appropriate therapeutic 
regimen when applying fluoroquinolones so as to in- 
crease its safety. 

6. Conclusion 

Age, a variety of medicine and sites of infection were the 
influential factors of efficacy of fluoroquinolones in an-
ti-infective treatment. FQNS were more effective in 
young population with bacterial infection. That may at- 
tribute to their shorter case history, better physical condi- 
tions, and fewer complications. For the older population 
treated with FQNS, renal or hepatic dysfunction should 
be monitored because of their potentially changed drug 
blood concentrations. From the infection population 
conformed as the indication of FQNS, the efficacy of 
levofloxacin was absolutely better than that of fleroxacin 
and lomefloxacin, and the efficacy of moxifloxacin and 

ciprofloxacin was superior to that of lomefloxacin, while 
this would be correlated to site of infection. Fluoroqui- 
nolones could be recommended to be applied in respira- 
tory system, urological system, and digestion system 
infection, other than in burn patients. 
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