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Use of garenoxacin: a new generation antibiotic for surgical infections
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INTRODUCTION

A wound is an outcome of physical disruption of the skin, 
which is the screening barrier for the establishment of 
infections by the pathogens in the internal tissues. When 
bacteria invade this barrier, it results in infection.1,2 The 
most common underlying event for all wounds is trauma 
which may be accidental or elective. Wounds are prone 
to super-infection or are likely to develop complications 
in some certain populations like diabetics or in geriatric 
age group. Initially only the skin and superficial soft tissue 

may be involved, but as the infection progresses, it is likely 
to including fascia, muscle, joint and bone. Successfully 
treating these infections requires carefully assessing 
wound management protocols such as wound cleaning 
and debridement, dressing and selecting most appropriate 
empirical antibiotic therapy.3

Appropriately administered antibiotic prophylaxis which 
is recommended for all clean-contaminated, contaminated 
and dirty procedures reduces the incidence of surgical 
wound infection.4 Quinolones demonstrate excellent activity 
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against the most common pathogens in skin infections, 
including Staphylococcus aureus.5 This study was conducted 
to evaluate the efficacy and safety of garenoxacin, a new 
generation fluoroquinolone in managing skin and skin 
structure infections (SSSI), when prescribed as an empirical 
therapy in infectious wounds.

Like other fluoroquinolones, garenoxacin acts on DNA 
gyrase and DNA topoisomerase IV to inhibit the transcription 
and replication of DNA.6 However, garenoxacin demonstrates 
unique structure-activity relationship to offer one of the 
lowest MICs against respiratory pathogens with low 
potential for resistance development. Garenoxacin 
demonstrates wide spectrum of antibacterial activity against 
Gram-positive, Gram-negative, atypical and anaerobic 
pathogens and also demonstrates low mutation prevention 
concentrations preventing the development of resistant 
strains with double-point mutations. Though it has a labeled 
indication of being prescribed respiratory tract infections, but 
with its pharmacodynamic and pharmacokinetic correlates 
promises to have the therapeutic efficacy while treating 
SSSIs, Urinary tract infections, intraabdominal infections 
and gastrointestinal infections including enteric fever.7

METHODS

This study was conducted to understand the efficacy 
and safety of fluoroquinolones in the treatment of post-
operative wound infections (intraabdominal and diabetic 
foot) when being prescribed prophylactically as an 
empirical therapy. A  total of 100 post-surgical patients 
with age ≥18 years were included in the study. Inclusion 
criteria for diabetic foot ulcer (DFU) were the wounds with 
purulent or sero-purulent discharge with foul smell and 
patients with intraabdominal wounds who have undergone 
operative procedures like appendectomy, laparotomies 
were included in the study.

Study design

This was a retrospective observational study, which was 
conducted over the period of 6 months involving 250 cases 

of SSSIs. Of these, 30 patients with DFUs and 70 patients 
post-operative infectious intraabdominal wounds were 
further analyzed. In all of these cases garenoxacin was 
prescribed at the dosage of 2×200  mg. for the period 
of 5-7  days. Swab cultures from the wound site for the 
culture and patients were evaluated for the wound status 
and improvement related to discharge from the wound site, 
vascularity overall healing.

Uses of non-steroidal anti-inflammatory drugs, anti-
inflammatory enzyme preparations were allowed 
as adjuvants during the treatment. Antipyretic and 
analgesics were permitted only on need basis. Other 
antibacterial agents and steroids were not permitted 
during the observation period. In diabetic population, 
oral hypoglycemic agents or insulin s/c were permitted 
to control the blood sugar levels with-in the normal range 
(120±10 g. %).

In patients with DFUs garenoxacin 2×200 mg was prescribed 
as a prophylactic antibiotic therapy 2 days before surgical 
debridement to avoid complication of wounds, routine 
dressings were changed slough removal, which was carried 
out in these patients daily. Garenoxacin continued for the 
total of 7 days in these patients. Swab culture was sent for 
all the patients on the day when debridement was done and 
on day 7 as summarized in Table 1.

In 70 patients with post-surgical intra-abdominal wounds, 
garenoxacin 2×200 mg was prescribed following parenteral 
antibiotic administration during surgery and drain sample 
collection schedule has been summarized in Table 2.

One day prior to surgery, the patients were placed on 
parental administration of three drugs viz., ciprofloxacin 
200  mg b.i.d. IV, ceftriaxone + sulbactam 1 g b.i.d., IV 
and metronidazole 400 mg t.i.d. On the day surgery, when 
the drain was placed, immediately first sample of drain 
discharge was collected and sent for culture. After 24 hrs 
of surgery when patient was allowed orally, ciprofloxacin 
200  mg I/V was replaced with garenoxacin 2×200  mg. 
P/O. Second sample of drain was collected on day 6 of the 
surgery i.e., a day after the injectable drugs were stopped 

Table 1: Prophylactic antibiotic therapy in DFU patients.
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Oral garenoxacin
Slough sample 1 Slough sample 2

DFU: Diabetic foot ulcer

Table 2: Prophylactic antibiotic therapy in patients with post‑surgical intraabdominal wounds.
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Injectable ciprofloxacin, ceftriaxone+sulbactam, metronidazole
Oral garenoxacin, injectable 

ceftriaxone+sulbactam, metronidazole
Oral garenoxacin

Drain sample 1 Drain sample 2
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and was sent for evaluation. Total garenoxacin therapy in 
these patients was 5 days.

RESULTS

Results from swab culture test DFU patients showed that, 
initially the most commonly isolated organisms were S. aureus, 
Pseudomonas, Acinetobacter and Klebsiella. Following 
surgical debridement, 27  samples turned sterile while 
2 showed Pseudomonas growth and 1 sample showed growth 
of Acinetobacter. These patients were advised for indoor 
admission, for which they were referred to surgical ward.

Slough from the wounds was evaluated in term frequency of 
change of dressings while desloughing procedure, during the 
study period and discharge fluid/slough was compared from 
day 0 on day 5 and 7. The patients were divided into three 
categories, viz. treatment failure when reduction in discharge 
was ≤50%, improvement when reduction in discharge was 
50-75% and cure when reduction in discharge was 76-100% 
as shown in Table 3.

Results from swab culture test in post-operative infectious 
intraabdominal wounds showed that, initially the most 
commonly isolated organisms were Enterococcus 
and Acinetobacter and Klebsiella. Post garenoxacin 
administration 2×200 mg for 5 days, 100% samples were 
found to be sterile.

Drain discharge was recorded carefully every day during the 
study period and discharge fluid in the drain was compared 
from day 0 on day 5 and 7. The patients were divided into 
three categories, viz. treatment failure when reduction 
in discharge was ≤50%, improvement when reduction in 
discharge was 50-75% and cure when reduction in discharge 
was 76-100% as shown in Table 4.

DISCUSSION

SSSI present as a wide spectrum of disease, and may 
worsen under unhygienic or if not given proper empirical 
antibacterial therapy as wound site is more susceptible 
for acute bacterial infection. This worsening increases the 
complications especially in diabetic population, patients with 
low immunity and in case of geriatric age group. Along with 
the maintenance of proper hygiene at the wound site US 
FDA recommends the evaluation of microbiology data from 
the wound site, proper prophylactic empirical antimicrobial 
therapy and change of dressings along with debridement 
procedures.8 Considering all these recommendations, this 
study was carefully conducted to evaluate the efficacy and 
safety of garenoxacin as an empirical antibiotic therapy in 
SSSIs.

Swab culture from the slough of all the patients enrolled in 
the study. Among the diabetic foot patients (30) most common 
organisms isolated from the slough/exudate were S. aureus, 
Pseudomonas, Acinetobacter and Klebsiella. Mathangi and 
Prabhakaran (2013) also shown similar bacterial profile in 
the study which was done in Thanjavur, Tamil Nadu for 
evaluating bacterial growth from diabetic foot infections.9 
About 90% of the isolated cultures turned sterile within 
5 days of garenoxacin oral administration. In patients who 
had postsurgical intraabdominal wound (70), the common 
isolated organisms were Enterococcus and Acinetobacter 
and Klebsiella. Shree et al. (2013) also shown similar 
bacterial profile in the study which was done in New Delhi 
for evaluating bacterial growth intraabdominal infections,10 
and similar profile of bacteria was isolated in Japan by 
Shinagawa et al. (1994), among which the most common was 
Escherichia coli, followed by Bacteroides fragilis, anaerobic 
cocci, Enterococcus spp. and Klebsiella spp.,11 though a B. 
fragilis, anaerobic cocci and Enterococcus spp. were not 
isolated which may be due to change in geographical location.

Second most important parameter which was evaluated 
was the quantum of slough or exudates from DFUs and 
drain discharge in infectious intraabdominal post-surgical 
wound. In DFU patients on day 5, 6% (2) patients showed 
treatment failure, 70% (21) patients showed improvement 
in wound infection and 24% (7) patients showed cure as 
the slough was reduces by almost 100% in these cases. At 
the end of 7th day, there was no patient in treatment failure 
group, 16% (5) patients showed improvement and 84% 
(25) patients wound showed cure. Initial treatment failure 
was probably due to inadequate control on blood sugar 
levels, and improper wound hygiene. However with the 
use of garenoxacin, after 7 days of therapy there was no 
treatment failure and 84% of wound showed cure. In case 
of infectious intraabdominal post-surgical wound, there was 
no treatment failure case reported on day 5, however 21% 
(15) patients showed improvement in wound healing and 
79% (55) patients showed cure. After 7 days of therapy cure 
was observed in 86% (60) patients.

Table 3: Decease in slough/exudate in diabetic 
foot patients.

Therapy 
duration

% Wound slough/discharge decrease
≤50% 

(treatment 
failure)

50‑75% 
(improvement)

75‑100% 
(cure)

5 Days 2 21 7
7 Days 0 5 25

Table 4: Decease in drain discharge in post‑operative 
intra‑abdominal infectious wounds.

Therapy 
duration

% Drain discharge decrease in
≤50% 

(treatment 
failure)

50‑75% 
(improvement)

75‑100% 
(cure)

5 Days 0 15 55
7 Days 0 10 60
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There was no side-effect reported from the patients who 
were prescribed garenoxacin empirical therapy for their 
wound healing.

CONCLUSIONS

Administration of garenoxacin used as empirical therapy for 
surgical prophylaxis and as switch therapy in patients with 
DFUs and post-surgical infectious wounds for the period 
of 5-7 days has been found effective against gram positive, 
gram negative and atypical organisms indicating its wide 
spectrum of action.
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