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INTRODUCTION
The global burden of antimicrobial resistance (AMR) among Gram-
positive pathogens, particularly Staphylococcus aureus, Streptococcus 
pneumoniae, and Enterococcus spp., has driven the need for newer, 
more effective antimicrobials. Traditional therapies are increasingly 
compromised, resulting in treatment failures, prolonged hospital stays, 
and increased mortality.

Levonadioxacin is a novel broad-spectrum benzoquinolizine 
uoroquinolone, with potent bactericidal activity against Gram-

1,2positive bacteria, including strains that are resistant to quinolones . 
Its enhanced afnity for DNA gyrase, biolm penetration ability, and 
oral/intravenous formulations make it a promising candidate for 
serious infections.

Broad-spectrum activity against Gram-positive cocci sets 
levonadioxacin apart as an effective agent for acute bacterial skin 

3infection, caused by MRSA and other staphylococci . Recent clinical 
studies and real-world data from India highlight its high clinical cure 
rates, excellent tissue penetration (including lungs and bone), and 

4robust safety prole in both intravenous and oral formulations . The 
step-down option from IV to oral administration further supports 
outpatient management and reduces hospital burden.

Levonadioxacin represents an important advancement in the 
antimicrobial management of Gram-positive coccal infections, 
offering potent, broad-spectrum activity, resilience against resistance 
mechanisms, and favorable safety for diverse patient populations. 

METHODOLOGY
The study was conducted at Max Super Speciality Hospital, Dwarka to 
evaluate the effect of levonadioxacin against Gram-positive cocci. It 
was laboratory-based, in-vitro analytical study that included 50 non-
duplicate Gram-positive isolates.

Clinical isolates of Staphylococcus aureus, Enterococcus spp., 
Streptococcus pneumoniae, and Streptococcus agalactiae, conrmed 
by VITEK, were included. Duplicate isolates from the same patient 
and those showing mixed growth of multiple organisms was excluded 
from the study. 

Each isolate was suspended in normal saline and adjusted to a 
McFarland turbidity of 0.5. A lawn culture was made by using a sterile 
cotton swab to uniformly swab the suspension onto cation adjusted 
Mueller-Hinton Agar (MHA) plates. After allowing the surface to dry, 
antibiotics discs were placed aseptically on the agar. Of note, the 

5standard disc concentration for Levonadioxacin is 10µg . Agar plates 

were incubated at 37°C overnight (18-24 hours) under aerobic 
conditions. The zone of inhibition was then measured, the data 
recorded as an excel sheet and interpreted as per the Clinical and 

5Laboratory Standards Institute (CLSI) guidelines .

All categorical data was entered into Microsoft Excel and analyzed 
using SPSSv25. All data was expressed in percentages for 
susceptibility and resistance.

RESULT
In the present study, a total of 50 Gram positive cocci strains were 
isolated from different clinical samples. The most common clinical 
isolates were Methicillin-sensitive Staphylococcus aureus (MSSA), 
Methicillin-resistant Staphylococcus aureus (MRSA), and 
Enterococcus faecalis. The sensitivity pattern of the Gram-positive 
cocci is depicted in the tables (Table 1 and 2).

Of the 13 MSSA isolates, one showed resistance to levonadioxacin, 
while all 11 MRSA isolates were sensitive. Among 14 Enterococcus 
faecalis isolates, two were resistant to levonadioxacin. All isolates of 
S. pneumoniae (n=3), and S. agalactiae (n=1), were sensitive to 
levonadioxacin.

Among 13 isolates of MSSA, ve were resistant to erythromycin, 
while all were sensitive to linezolid and vancomycin. Of the 11 MRSA 
isolates, seven were resistant to erythromycin, with none resistant to 
linezolid and vancomycin. All 14 isolates of E. faecalis were resistant 
to erythromycin, none to linezolid, and two were resistant to 
vancomycin. 

DISCUSSION
The levonadioxacin susceptibility prole observed in the 50 
Gram-positive isolates studied demonstrates markedly superior 
activity compared with older uoroquinolones. All MRSA, E. faecalis 
and E. faecium isolates were fully susceptible to levonadioxacin, and 
it retained activity against the majority of ciprooxacin- and 
levooxacin-resistant S. aureus strains. These results are consistent 
with several larger surveillance data. A multicenter disc-diffusion 
study of 664 isolates from six Indian hospitals likewise reported 100% 

6levonadioxacin susceptibility across all Gram-positive species .

MRSA-specic investigations also corroborate the study. A recent 
study on 456 MRSA isolates demonstrated 100% susceptibility by disc 

-1diffusion and low MIC  values (0.38/0.5µg ml ) by E-test and broth-50/90
7microdilution . Prospective blood-stream data from Mumbai (31 

-1isolates) showed potent activity with MIC  of 0.5/1 µg mL , which 50/90
8has markedly lower than levooxacin (MIC 8/32mg/L) . Earlier 50/90 
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phase-III and post-marketing studies reported ≥95% MRSA 
susceptibility and similar potency against quinolone-resistant strains 
of S. aureus, reinforcing advantage of using levonadioxacin over 
older uoroquinolones, such as ciprooxacin and levooxacin, which 

9,10often exceed 50% resistance in the same settings .

Collectively, the current data aligns with other studies indicating that 
levonadioxacin retains high in-vitro activity against contemporary 
MRSA and vancomycin-resistant Enterococcus isolates, even when 
conventional uoroquinolones fail. Limitations of the present series 
include its modest size (n=50) and lack of standardized breakpoints for 
E. faecium, suggesting the need for larger, multi-center studies to 
conrm these trends.

Table 1: Antibiotic susceptibility profile (% sensitivity) of the 
clinical isolates.

Table 2: Comparative susceptibility of MSSA, MRSA and E. 
faecalis to fluoroquinolones and other key antibiotics. 
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Antimicro
bial 
agents

MSSA 
(n=13
)

MRS
A
(n=11)

E. 
faecalis
(n=14)

E. 
faecium
(n=8)

S. 
pneumon
iae (n=3)

S. agalactiae
(n=1)

LND 92.3 
%

100 % 85.7 % 100 % 100 % 100 %

BNZ 15.38 
%

0 100 % 0 NA 100 %

CF 30.7 
%

18.2 
%

21.4 % 0 NA NA

CDM 92.3 
%

54.4 
%

NA NA 33.34 % NA

DPT 100 % 100 % 92.8 % NA NA NA

ETM 61.5 
%

36.4 
%

0 0 0 NA

GNT 92.3 
%

90.9 
%

NA NA NA NA

GNT-HL NA NA 28.5 % 0 NA NA
LFX 46.1 

%
18.2 
%

21.4 % 0 NA 100 %

LN 100 % 100 % 100 % 100% 100% 100 %
NTF 100 % 100 % 100 % 0 NA 100 %
OXL 84.6 

%
0 NA NA NA NA

RFP 100 % 90.9 
%

NA NA 100 % NA

TCP 100 % 100 % 100 % 50 % NA NA
TCL 100 % 100 % 0 12.5 % 0 0 %
TGC 100 % 100 % 100 % 100 % 66.67 % 100 %

T/S 69.23 
%

100 % NA NA 33.34 % NA

VNC 100 % 100% 85.7 % 50 % 33.34 % 100 %

MSSA: Methicillin sensitive Staphylococcus aureus, MRSA: 
Methicillin resistant Staphylococcus aureus, LND: 

MSSA 
(n=13)

MRSA (n=11) E. faecalis 
(n=14)

Ciprooxacin 
resistant 

8 9 10

Ciprooxacin 
sensitive 

5 2 3

Levooxacin 
resistant 

7 9 10

Levooxacin 
sensitive 

6 2 3

Levonadioxacin 
resistant 

1 0 2

Levonadioxacin 
sensitive 

12 11 12

Erythromycin 
resistant 

5 7 14

Linezolid resistant 0 0 0

Vancomycin resistant 0 0 2

International Journal of Scientific Research 21


