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Abstract

Objective: Determine the sensitivity pattern of local isolates to a new fluoroquinolone and MIC
90 of the isolates. Method: Four hundred clinical isolates belonging to 21 genera were included
in the study Sensitivity was determined by disc difussion method and MIC by agar dilution
method.

Results: The in-vitro study of the sensitivity pattern of local isolates indicates that the isolates
are susceptible to Sparfioxacin and the MIC 90 for common clinical isolates from various sites is
lower than those achieved by the drug. The international data available also suggests that the
drug could be very effective in difficult-to-treat infections.

Conclusion: It could be concluded from the study that Sparfioxacin is a useful drug for treating
respiratory, entero and urinary pathogens due to its unique pharmacological profile (JPMA
50:211, 2000).

Introduction

The pace at which resistance to antimicrobial agents is developing is cause for concern
worldwide. Multi-drug resistant strains further complicate the problem'. The introduction in
1980s of fluoroquinolones, a class of synthetic antibiotics with a broad spectrum of antimicrobial
activity provided an effective new approach to the treatment of urinary tract infections, skin and
skin structure infectiOns, diarrheal illnesses and sexually transmitted diseases’. The fact that
available fluoroquinolones have many therapeutic benefits and only a few marked shortcomings
has spurred development of new compounds in this class'. Sparfioxacin is a newer
fluoroqginolone with several pharmacokinetic and microbiologic advantages compared to the
older members of its class”. Sparfioxacin has a wide spectrum range. Hence it is particularly
suited for infections under investigation when etiology is not known. Concentrations of
Sparfioxacin achieved in the lower respiratory tract are higher than those detected after
administration of certain other fluoroquinolones such as Ciprofloxacin® . The post antibiotic
effect of sparfioxacin when measured against a variety of pathogens ranged from O to >8 hours
as compared to 0-2.4 hours for Amoxycillin-ca/vulanale. The PAE may be an important
parameter in preventing the emergenc of quinolone resistane’. Patient compliance for multidose
and multidrug therapy is usually low. The cost issues also play an important role. The once daily
therapy of Sparfioxacin should make compliance better and would definitely come out to be
useful for reducing hospitalization costs. The chief attributes of Sparfioxacin are its expanded
activity against gram positive pathogens, once daily dosage and relatively low incidence of
interactions with other drugs®. The interesting pharmacokinetic and pharmacodynamic profiles of
Sparfioxacin prompted us to conduct the in-vitro study of

Sparfioxacin against the local isolates causing infections in different systems.

Material and Methods



Four hundred and forty clinical isolates belonging to 21 Genera i.e., Staphylococcus aureus,
coagulase negative staphylocci, Streptococcus pyogenes, Streptococcus pneumoniae,
Entercoccus, Neisseria gonorrhoeae, Moraxella catarrhalis, Haemophilus influenzae,
Pseudomonas aeruginosa, Eschrichia coli, Kiebsiella spp., Acinetobacter spp., Morganella
morganii and Bacteroides spp., were collected from different sites. Sixty isolates of Salmonella
typhi, Salmonella paratyphi A and Salmonella paratyphi B were collected, identified and
confirmed by the methods recommended by Manual of clinical microbiology”. Their sensitivity
and minimum inhibitory concentration were determined by sensitivity discs (DIFCO USA)® and
agar dilution method®.

The isolates were mainly from urine, stool, pus, taken from cases of septicemia, urinary tract
infections, gastrointestinal tract infections, lower respiratory tract infections and surgical wound
infections.

Results

Table 1. In vitro activity of sparfloxacin against clinical isolates by Kirby Baver method using 5 pg disks.

Organmisms lotal tested Susceptible Intenmediae Resistani

Total Y Total o l'otal e
Staphvlococeus aureus 20 16 80 ! b i 15
Cong. Neg Staphvlococens 20 i? B3 ! 5 2 1
Strep pvogenes (GpA) 0 19 95 I 5 ml nil
SIrEMoCoCCs Remmoniae 0 18 90 I 5 | 5
Enferococcus i 16 &0 2 14 2 10
Neisseria ponorthocie n 20 100 ml nil ml mi
Moraxella catarhalis 0 19 05 I 5 mil mil
Hacmophilus influezne 0 20 100 mil ml mil mil
Mseudmmonas acrogimnesa 20 14 70 L 15 i 15
Lischernichia coli 20 12 i 1 11 1 Rl
Klehsiclla spp i1 17 LR 2 I | 5
Shigella spp 20 M | 0} il ml mil nil
Enterobacten spp L |6 50 2 10 z 10
Citrobacter spp 20 |5 75 2 10 i 13
Seratia spp 20 14 0 3 15 ki 15
Protens spp 20 17 &5 1 5 2 n
Acinetobacter spp 20 ] o mil mil 2 10
Maorganella morganii 20 17 B3 2 1 I 5
Bactermdes spp 20 I3 63 3 15 i 15
salmonella typlhy 20 19 25 1 5 ml mil
Salmonella paratvphi A 20 19 95 1 5 mil ml
Salmonella paratvpln B 20 15 90 2 10 mil mil

Cumulative results

Cienera 22 A 174 83 33 7.5

i
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Table I records the cumulative results of disc sensitivity test against local isolates and almost all
of the common pathogens encountered in routine infections are susceptible to Sparfioxacin and
the sensitivity ranges from 80-100% and cumulative sensitivity in 85% while about 7% are

resistant.

Table 2. MIC Sparfloxacin in local isolates in mg/mil or mg/l,

Organisms Total Range MIC 50 MIC 90
E.col 20) 0.062-20 0,062 0.5
E.ncr;}gcncs 20 0.25-4.0 05 |
i.cloacae 20 0.25-4.0 0.5 |
K. pneumoniae 20 0125-40 0.25 0.3
S. marcescences 20 0 125-20 0.25 0.5
Shigella spp 20 0 062-035 0.062 0.25
Y. enterocolitica i5 0.062-0.5 0.125 0.25
I* mirabilis 20 0.5-80 05 1
P vulgans 20 0.5-80 0.5 |
M. morganii 20 0.5-4.0 0.5 ]
P aerupgenosa 30 1.0-8.0 ] 2
H. influenzac 20 0.062-0.25 0062 025
M. catarhalis 24 0.062-0.5 0.062 0.25
Staph. aurcus 20 0.5-2.0 0.5 1
Coagulase negative Staph. 20 0.5-20 0.5 l
Enterococcus 25 1.0-8.0 2 4
Strep. pyogenes 30 1.0-4.0 I 2
Strep. pneumoniae 40 0.25-1.0 0.5 I
Strep. vindans 30 1.0-4.0 1 2
Salmonella typhi 20 (.062-0.5 0.125 0.25
Salmonella paratyplt A 20 (1L062-1.0 0.125 05
Salmonella paratyphi B 20 (1.062-2.0 0.062 |




Table 2 lists the M.1.C. 50 and M.I.C. 90 for most of the clinical isolates. M.1.C. 50 for most of
the pathogens ranges between 0.062-1.0 mg/ml and M.1.C. 90 being 0.5-2.0 mg/ml, which is
adequate to cover most of the pathogens.



Table 3. Sensitivity of clinical isolates against commonly used antimicrohial agents,

Organisim Total tested  Sparfloxacin -~ Ofloxacin ~ Ciprofloxacin - p value
No Yo Na % Mo, %

Staphylococcus aurcus 20 *17 83 0 45 14 70 <005
Coag. Neg. Staphvlococcus 20 *18 on 10 a0 17 83 <005
Strep. pyogenes (GpA) 20 19 95 12 i) 14 05 <005
Streptocaccus pneumaoniae 20 *19 95 13 63 19 9% =0.05
Entercococcus 20 “18 9a 6 in 8 40 =0Mm
Neissernia gonorrhoeae 20 20 100 20 100 20 oo e
Moraxella catarrhahis 20 20 o 19 95 20 | (M) it
Haemophilus miluenzae 20 20 100 20 100 20 100 fed
Pscudomonas aeruginosa 20 *17 85 Ti 33 14 7O =05
I-schrichia coli 20 15 75 14 70 15 73 T
Klebsiella spp. 20 I8 90 18 a0 19 93 il
Shigella spp 20 L oo 20 100 20 100 i
Enterobacter spp. 20 I8 90 18 901 I8 90 fei
Crrohacter spp 0 16 S0 15 73 I3 75 it
Seratia spp. 20 3 25 ml nil nil ml W
Proteus spp 20 17 8 |7 85 17 85 a
Acinetobacter spp 20 18 2 16 80 16 80 (T
Morganella morganii 20 17 85 17 83 I8 G0 (0
Bacterodes spp 20 13 65 12 60 13 63 (0
Aeromonas hydrophilia 20 20 o 20 100 20 100 el
Ples. Shagelloides 0 20 oo 20 0o 20 100
Yersmia enterocolitica 20 20 oo 20 100 20 100w

= Sremificant difference Letween Spaefloveein and ¢ 3ovas i only.
& Sipnificant difference hetween Sparfeacin and Clocgon and ¢ e

et Mo sigeheant difference

Clreanism Sparlloxacin Ufloxacin Ciprolloxacin - povalue
Staphylococous aureus *8i% 15% T 05
Coag. MNeg Staphylococcus *90% 5015 R5% <0.03
Strep pyogenes (GpA) *)5"hy 604 03% 0.05
Striep, Pneumomae FHaN 65% Q3% 005

Entercococcns Heones L1 4004 <00




Table 3 compares sensitivity of clinical isolates against commonly used antimicrobial agents.
Sparfioxacin showed significantly better activity against local isolates of Staph. aureus (85%) as
compared to Ofloxacin (45%) while activity against Ciprofloxacin (70%) was slightly better but
not statistically significant. Sparfioxacin showed statistically significant activity against
Staphylococcus aureus, Coagulase negative staph, Streptococcus pyogenes, Pseudomonas
aerugenosa, Streptococcus pneumoniae and Entercoccus as compared to Ofloxacin.
Ciprofloxacin, activity against Streptococcus pneumoniae, is also very good as compared to
Ofloxacin. Sparfioxacin showed significantly better activity against Enterococcus as compared to
Ciprofloxacin.

Discussion

Recognition of a worldwide increase of penicillin resistant Streptococcus pneumoniae and cross
resistance to other classes of antimicrobials has placed a great urgency on the need for new
antimicrobial agents. Sparfioxacin is one of the newly introduced antimicrobial agents belonging
to fluoroquinolone group. Fluroquinolones are a relatively new class of antibiotics with broad
spectrum activity against infections of urinary tract, skin and soft tissues and respiratory tract as
well as some gram positive pathogens'. Certain quinolones for example Ciprofloxacin and
(Ofloxacin are limited or less potent against clinically important gram positive pathogens'.
Compared with Cipro/loxacin all of the new fluoroquinolones exhibit improved coverage against
streptococci and enterococci'. Compared to Ciprofloxacin their pharmacokinetic profile
demonstrate equivalent or greater bio-availability, higher plasma concentrations and increased
tissue penetrations reflected in greater volume of distribution'. Sparfioxacin has enhanced
activity and a broader spectrum, due to an amino group at C-5 position in its molecular structure.
The amino group confers additional in-vitro activity against gram positive cocci, including
Streptococcus pneumoniae’®. Coupled with a cyclopropyl group at N-i and a fluorine group at C-
8, this molecular group provides increased activity against mycoplasma and chalmydia’'°.
Sparfioxacin attains higher than the required levels for treating pathogens encountered in the
lower respiratory tract, Gl tract and urinary tract, as most of the local isolates are presently
susceptible to the drug. Sparfioxacin is more active against gram positive respiratory pathogens
as compared to Levofloxacin which is also a fluoroquinolone”.

Photosensitivity reactions are a class effect of fluoroquinolones”. These have been reported with
Sparfioxacin but are rare and the incidence is 0.03%. The highest rates of photosensitivity
reactions have been reported with Lornejioxacin and Flerofloxacin®. Sparfioxacin was associated
with lower rates of gastrointestinal and central nervous system side effects, the types of adverse
reaction seen most frequently with other fluoroquinolones®.

The drug is excreted 66% through entero-hepatic cycle while 33% is excreted through urine thus
making it a very suitable drug for treating entero and urinary pathogens. The efficacy of
Sparfioxacin has been evaluated in treating urinary tract infection and has been found to be very
successful’. The data also suggests that a once daily, 3 day regimen of Sparfioxacin is effective
and generally well tolerated in the treatment of acute uncomplicated urinary tract infections.
Salmonella sensitivity to SparJloxacin in vitro is very encouraging.

Sparfioxacin shows higher concentrations in the bronchial mucosa, epithelial lining and alveolar
macrophages as compared with other fluroquinolones®. Concomitant use of Sparfioxacin with
theophylline is safe for patients of chronic obstructive pulmonary disease and lower respiratory



tract infections™”'’. The pulmonary distribution after 12 hours is adequate for treating most of

the respiratory pathogens. Sparfioxacin has shown good activity against S. pneumoniae and other
respiratory pathogens, which supports its use in the lower respiratory infections, particularly
community acquired pneumonia.
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