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Abstract 

Objective: Delafloxacin is fluoroquinolone antibiotics indicated for the 

treatment of acute bacterial skin and skin structure infections (ABSSSI). It 

is new addition in the class of fluoroquinolone and shows better results 

with the pathogen Streptococcus pyogenes, Streptococcus agalactiae, 

Staphylococcus aureus and Methicillin with both susceptible and resistant 

conditions. By viewing, the current paper is based on clinical 

pharmacology and practice of Delafloxacin.  

Methods: Phase I, II and III clinical trial has published on clinical efficacy 

and safety. Till phase III clinical trial, there is no significance safety 

concerns appeared. The article concludes the clinical pharmacology of 

Delafloxacin include basic mechanism of action, clinical pharmacology 

including pharmacokinetics and dynamics, clinical Efficacy and indicated 

the current therapeutic uses and practices.  

Key Findings: No significant drug interaction has been reported yet and 

showed good tolerance in phase III clinical trial.  

Conclusion: Delafloxacin can considered to be the best attractive option 

for gram positive and expect more usage with new practices and 

indications in future.  

Keywords: Delafloxacin; Pharmacokinetics; Pharmacology; 

Fluoroquinolone antibiotics 

 

Introduction 

Delafloxacin chemically represents as “1-(6-amino-

3,5-difluoropyridin-2-yl)-8-chloro-6-fluoro-7-(3-

hydroxyazetidin-1-yl)-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid”. It includes in the classification of 

fluoroquinolone and presently in expansion by USA 

and was previously explored by Japan based 

Pharmaceutical Company. Chemically Delafloxacin 

differs from other members of the class 

fluoroquinolone in following three different ways: 

First, it does not have an emphatically essential 

gathering at the C-7 position, bringing about feeble 

causticity; Secondly the chlorine at C-8 (working 

together with the fluorine at the C-6 position) applies 

an unequivocally electron-pulling back impact on 

aromatic ring; and thirdly at N-1 there is a 

heteroaromatic substitution that adds to a very bigger 

sub-atomic surface than most fluoroquinolone [1-3]. 

Delafloxacin shows superior antibacterial action and 

having good in vitro power against Gram-positive 

creatures. This action is driven by the sub-atomic 

envelope and the polarity of the particle. Delafloxacin 

is dynamic against Staphylococcus aureus, including 

methicillin-safe strains (MRSA) (both quinolone 

susceptible and resistant) and against multidrug-safe 

isolates (Figure 1) [4-7]. 
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Figure 1: Chemical structure of delafloxacin. 

Clinical pharmacology of delafloxacin 

The clinical pharmacology of Delafloxacin explained 

separately by pharmacokinetic and pharmacodynamics 

ways. 

Pharmacokinetics 

A Phase 1 clinical trial with single dose were designed 

for evaluating the efficacy of Delafloxacin under 

various conditions. In this phase 1 study 30 healthy 

human subjects were enrolled. As per the study design 

of the drug 3 arms were taken with the single dose of 

900mg of Delafloxacin under fasting condition. In 1st 

arm of this study healthy subjects were fasting on 10 

hours and dose of Delafloxacin were 900 mg, In 

second arm of the study, the subjects were advice to 

take high fat breakfast 30 minutes before dosing as per 

standardization of FDA however in third arm of the 

study fasting followed by high fat meal 2 hours after 

dosing. After the dosing parameters, drug was assessed 

on pharmacokinetics parameters in each group. Cmax 

on all three arms were 11.5, 9.14 and 11.8 mg/l and the 

time to reach Cmax were 1.25, 2.5 and 1.5 h while 

half-life time of Delafloxacin was 14.1, 12.9 and 12 h, 

respectively [8,9]. 

Delafloxacin antibacterial impact was further analysed 

with tigecycline on phase 2 clinical trial which were 

multicentre, randomize and double blind in skin and 

delicate tissue infections and also assessed in meta-

analysis as well [10]. The sample size of the study 

were 150 patients. Two different doses with the route 

of IV were given with the strengths of 300 and 450 mg 

every 12 hour and compared with tigecycline with the 

route of intravenous in dosages of 100 mg in addition 

to IV 50 mg every 12 hour. The investigational study 

was performed for 5– 14 days in view of clinical 

result. No significant difference was found between the 

three treatment choices and each was effective in both 

S. aureus and MRSA skin and soft tissue 

diseases/infections. The ciprofloxacin MIC estimations 

of the pathogens went in the range of 0.12 and 32 

mg/L, while for Delafloxacin it differed in the range of 

0.004 and 0.12 mg/l [11,12]. 

Two Phase III trials are progressing or finished with 

Delafloxacin. They centre again around the treatment 

of intense bacterial skin and skin structure 

contaminations. The first thinks about Delafloxacin 

(300 mg intravenously) b.i.d. for up 5–14 days 

(ClinicalTrials.gov identifier: NCT01811732) and has 

been recently completed. The second one looks at 

Delafloxacin 300 mg intravenously b.i.d. for 3 days 

followed by 450 mg oral b.i.d. for up 5–14 days 

(ClinicalTrials.gov identifier: NCT01984684) to 

Vancomycin (15 mg/kg intravenously) + Aztreonam (2 

g intravenously) b.i.d. Also, the US FDA has conceded 

Delafloxacin as a Qualified Infectious Disease Product 

for the signs of intense bacterial skin and skin structure 

contaminations (ABSSSI) and group obtained bacterial 

pneumonia (CABP) in October 2012. One may 

anticipate from these investigations to feature 

advantages of Delafloxacin in term of spectrum, 

permitting its utilization as a monotherapy and of oral 

bioavailability [13,14]. 

Delafloxacin is recently approved Fluoroquinolone 

(FQ), which has indicated great in vitro and in vivo 

action against significant pathogens related with group 

procured pneumonia (CAP) and intense bacterial skin 

and skin structure diseases (ABSSSI). It has been 

considered in the two diseases, however, is presently 

endorsed for ABSSSI. It additionally indicates great 

action against a wide range of microorganisms, 

including Gram-positive, Gram-negative, atypical, and 

anaerobic life forms. Delafloxacin is the main FQ with 

action against methicillin safe Staphylococcus aureus 
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(MRSA). It is accessible in oral and intravenous (IV) 

formulations [15-17]. 

Pharmacodynamics 

Pharmacodynamics studies revealed that the 

fAUC/MIC proportion (where fAUC is the AUC for 

the free medication) is the primary driver of viability 

for fluoroquinolone [18]. Pharmacodynamics studies 

revealed that the fAUC/MIC proportion (where fAUC 

is the AUC for the free medication) is the primary 

driver of viability for fluoroquinolone. This likewise 

remains constant for Delafloxacin in animal data, the 

information acquired in a model of S. aureus murine 

thigh infection, which demonstrated that a 1 log 

decrease in inoculum can be reached for fAUC/MIC 

proportions ≤ 14.3 hour [19]. 

Early investigations including in-vitro 

pharmacodynamics models analysed Delafloxacin 

properties however fail to consider the conceivable 

part of protein official. They anticipated that 

Delafloxacin could accomplish higher bacterial 

executing against S. aureus and S. pneumoniae and 

have a lower affinity to choose for protection than 

levofloxacin at simulated regimens mimicking AUC 

achievable in humans [20,21] essentially because 

higher AUC/MIC ratios could be attained with 

Delafloxacin (12-times higher against S. aureus and 

21–63-times higher for S. pneumoniae considering the 

particular strains utilized as a part of these 

investigational studies). Delafloxacin was likewise as 

viable as ciprofloxacin against E. coli at clinically-

important recreated measurements (400 mg 

Delafloxacin versus 500 mg twice day by day 

ciprofloxacin, creating AUC/MIC proportions of 2200 

and 1740 hour, respectively) yet required higher 

clinically related simulated dosages (400 mg twice day 

by day) to be at least effective as ciprofloxacin against 

P. aeruginosa (AUC/MIC proportions of 280 and 120 

h for Delafloxacin and Ciprofloxacin, respectively) 

[22]. 

 

Clinical efficacy 

The phase II clinical trial showed that the drug 

Delafloxacin is very well tolerated and have similar 

effectiveness as compared to other antibiotics like 

vancomycin, tigecycline and linezolid [1,23]. A 

posthoc investigation exhibited superior clinical 

achievement rates in obese patients with Delafloxacin 

contrasted with vancomycin in one Phase 2 clinical 

study with further moved towards phase III clinical 

trial with subjects having BMI 30 [15]. In phase 3 

randomized, double blind, multicentre clinical trial 

with non-inferiority high risk and comparing the 

investigational drug with vancomycin plus aztreonam 

in the treatment of moderate to severe ABSSSI. These 

trials have currently published and fully analysed for 

quality [24]. 

Following are the Pooled Outcomes by Baseline 

Pathogens on modified intention to treat population 

(MITT population) [25]. In the following group, it has 

cleared that Delafloxacin has strong effects on 

Streptococcus agalactiae, Streptococcus pyogenes, 

Staphylococcus aureus with susceptible and resistant 

Methicillin (Table 1). Application of these type of 

study is low since rejection criteria was broad and 

included numerous comorbidities generally found in 

patients in danger for ABSSSI (hidden skin condition, 

debilitated blood vessel blood supply to furthest points, 

fringe neuropathy, liver infection, renal malady). More 

investigations are expected to sufficiently survey the 

place in treatment of Delafloxacin. There is as of now 

a continuous investigation contrasting Delafloxacin 

with Moxifloxacin in patients with group acquired 

pneumonia. 

 

Table 1: Pooled Outcomes by Baseline Pathogens on modified intention to treat population (MITT population). 

  Clinical Response at 48-72 hours(a) 

Investigator-Assessed Success at Follow-

up (b) 

Pathogen (%)  Delafloxacin, n/N 

Comparator, n/N 

(%) 

Delafloxacin, n/N 

(%) 

Comparator, n/N 

(%) 

Staphylococcus aureus   

Methicillin-susceptible   

Methicillin-resistant   

271/319 (85.0%) 

149/177 (84.2%) 

125/144 (86.8%) 

269/324 (83.0%) 

148/180 (80.9%) 

121/141 (85.8%) 

275/319 (86.2%) 

154/177 (87.0%) 

122/144 (84.7%) 

269/324 (83.0%) 

153/183 (83.6%) 

116/141 (82.3%) 

Streptococcus pyogenes 17/23 (73.9%) 9/18 (50.0%) 21/23 (91.3%) 16/18 (88.9%) 

Streptococcus agalactiae 10/14 (71.4%) 9/12 (75.0%) 12/14 (85.7%) 11/12 (91.7%) 

Escherichia coli 12/14 (85.7%) 16/20 (80.0%) 12/14 (85.7%) 18/20 (90.0%) 

Klebsiella pneumoniae 19/22 (86.4%) 22/23 (95.7%) 20/22 (90.9%) 21/23 (91.3%) 
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Pseudomonas aeruginosa 9/11 (81.8%) 11/12 (91.7%) 11/11 (100.0%) 12/12 (100.0%) 

Dosing route  

Delafloxacin is administer twice every day 300 mg 

intravenously and 450 mg orally. Hoover et al. 

assessed in phase I clinical trial with a few degrees of 

renal disappointment. The results about a proposal to 

diminish the Delafloxacin IV dosage to 200 mg b.i.d. 

for patients with extreme renal hindrance (eGFR 15– 

29 mL/min/1.73 m2). No dosage reduction has been 

recommended further for mild moderate and severe 

renal impairment. 

 

Therapeutic uses  

Delafloxacin is another age fluoroquinolone affirmed 

by FDA in 2017. It is particularly indicated for adults 

having bacterial skin and skin structure contaminations 

(ABSSSIs) caused by certain gram-positive and gram-

negative pathogens, including methicillin-safe 

Staphylococcus aureus [26]. Delafloxacin is one of a 

kind with high anti- bacterial power increases as the 

pH of the local environmental condition increases and 

turns out to be more acidic, a normal for disease 

settings [4]. 

Delafloxacin has an excellent in-vitro activity against 

MRSA with the dosing range of 0.12 to 0.5 mg/ml 

[27]. It has established in comparative Phase II clinical 

trial that Delafloxacin has better cure statistically as 

compare to Linezolid and Vancomycin [1,6,7,27,28]. It 

has also established in Phase II clinical trial that 

Delafloxacin has better curing results on skin and skin 

structural infection as compare to tigecycline 

[1,11,13,23,29,30]. It has showed better tolerability 

and less severe side effects i.e. mild to moderate in 

gastrointestinal diseases. It has less potential on photo-

toxicity and no effect on QT interval of heart and not 

produce any cardiac toxicity [23,24,29,31,32]. The 

disposition of delafloxacin after a single dose of 300-

mg intravenous (IV) dose has been studied in a mass-

balance study using adiolabeled delafloxacin in healthy 

male volunteers [19,33-40]. 

 

Clinical safety, tolerability, and toxicity 

No significant safety concerns arise for 741 patients 

incorporated into the two Phase 3 trials. The common 

adverse effects were reported on clinical trials included 

sickness, looseness of the bowels, cerebral pain, 

transaminase elevation and swelling. There were no 

reports of tendinitis or ligament break, fringe 

neuropathy or myopathy; however, post marketing 

surveillance were very important to decide the danger 

related to Delafloxacin [11,15,41-44]. 

It has also established in comparative study with 

Delafloxacin, Linezolid and Vancomycin and results 

revealed that Delafloxacin has most repeating side 

effects and nausea were most common. The AST and 

ALT has been increasing in Vancomycin and 

Delafloxacin group however no response of 

hypoglycaemia was detected [23]. It showed good 

tolerance with 0.8% of withdrawals [17,45,46] and less 

adverse effects as compare to other groups [14,47]. In 

has also reported in clinical trial related to diarrhoea 

caused by Clostridium difficile with MICs (<0.015 

μg/Ml) and having no side effects [27]. Globally, 

Phase I and II clinical trial showed the drug safe with 

no specific adverse events [32,33,48,49]. 

 

Drug-drug interaction  

The drug does not demonstrate any clinically huge 

consequences for cytochrome P450 proteins and was 

not an inhibitor of any significant hepatic or renal 

medication transporter. The major route of 

administration is renal; around 40% of a Delafloxacin 

measurements is evidently cleared unaltered by the 

liver or conjugated as glucuronide metabolites by the 

liver [50]. 

A current report assessing the impacts of Delafloxacin 

on the pharmacokinetics of midazolam, a cytochrome 

P450 (CYP) 3A substrate, demonstrated that 

Delafloxacin did not find significant changes in 

midazolam pharmacokinetics [51]. 

 

Conclusion  

Delafloxacin is the new addition in the class of 

fluoroquinolone and shows better results with the 

pathogen Streptococcus pyogenes, Streptococcus 

agalactiae, Staphylococcus aureus and Methicillin with 

both susceptible and resistant conditions. Clinical 

investigations have exhibited non-inferiority of 

delafloxacin contrasted with tigecycline, linezolid, 

vancomycin, and the mix of vancomycin in addition to 

aztreonam in the treatment of ABSSSI. No critical 

safety concerns have developed.  

European patients hospitalized for the condition of 

MRSA cSSTI and could be authorised for early switch 

and discharge. This would result in significant 

reductions in hospitalization specifically for IV 

treatment and save €2000 per early discharge-eligible 

patient. In this view, Delafloxacin epitomises an 

electrifying opportunity. In conclusion it is surely be 

the promising option for the treatment but post 

marketing surveillance more strength the evidence. 
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