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6           ABSTRACT 

 
7           Aim: Taking into  account  the rise in  mortality rate due to  multidrug  resistant  gram  negative 

 
8           bacteria, we purposed to analyze the susceptibility behavior of 74 carbapenem resistant clinical 

 
9           isolates towards common antibiotic classes [sulphomide, β-lactam (BL), β-lactam and β-lactamase 

 
10           inhibitor   combination   (BL-BLI),   aminoglycoside,   cephalosporin,   quinolone,   peptide   and 

 
11           glycylcycline] with a novel antibiotic-adjutant entity (AAE) [CSE-1034; ceftriaxone, sulbactam and 

 
12           disodium edetate]. 

 
13           Place and  duration:  The different  clinical  samples  were  collected from  the infected patients 

 
14           admitted  to  Super  Speciality  tertiary  care  center,  Mumbai  (India)  between  January  2015  to 

 
15           December 2015. 

 
16           Methodology:   Collected   specimens   were  further   subjected  to   bacterial   identification   and 

 
17           susceptibility examination. 

 
18           Results: 74 carbapenem resistant clinical isolates with MIC>16 against imipenem and meropenem 

 
19           were used in this study. Klebsiella pneumoniae (47.30%) was found to be the most common 

 
20           pathogen among all clinical isolates followed by Acinetobacter baumannii (%), Escherichia 
coli(%) and 

 
21           Pseudomonas    aeruginosa    (<18%)    while    Citrobacter    freundii,    Enterobacter    aerogenes, 

 
22           Enterobacter  cloacae  and  Pseudomonas  luteola  possessed  <5%  prevalence (Authors are 
expected to give precise % of used isolates). Antibiogram  data 

 
23           suggested colistin as the most susceptible (100% each) drug against all resistant isolates followed 
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24           by tigecycline (60-100%) (State precise %). While CSE-1034 was determined as third most 
susceptible drug and
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25           when   compared   with   rest   of   the   antibiotics   (sulphomide,   BL,   BL-BLI,   aminoglycoside, 
 

26           cephalosporin and quinolones) showed 18.16, 31.39, 7.7, 37.5 and 50% enhanced antimicrobial 
 

27           activity against E. coli, K. pneumoniae, A. baumannii, P. aeruginosa and E. cloacae.(Authors are 
expected to be precise with the antimicrobial used in  the classes of the antibiogram for further studies and 
references). 

 
28           Keywords: Antibiotic, Clinical isolates, CSE-1034, Prevalence, Susceptibility, Resistance. 

 
29 

 
30      1. INTRODUCTION 

 
31           Approximately,  71.8%  infections  in  India  have  been  caused  by  gram  negative  bacteria,  with 

 
32           Klebsiella species scoring for 16.4%, Pseudomonas species 13.6%, E. coli 11.8%, Enterobacter 

 
33           spp.(species) 11.4% and Acinetobacter spp.  10% [1]. To treat these infections a variety of 
antibiotics have 

 
34           been  used  in  the  past  but  currently the  trend  is  changing  with  their  efficacy being  seriously 

 
35           compromised by inappropriate and irrational use. This has led to the emergence of bacteria that are 

 
36           resistant to many commonly used antibiotics and doctors are left with no option (Not referenced). 
Hence, there is an 

 
37           urgent  need  for  the  evaluation  of  resistant  microbes  that  have  surpassed  the  development  of 

 
38           antibiotics. Nowadays some of the infectious diseases have become virtually untreatable due to 

 
39           these resistant super bugs which are a matter of deep concern to the clinicians (Not referenced). 
Though, dealing 

 
40           with gram positive resistant pathogens is important concern but presently the continuous spread of 

 
41           resistant  gram  negative  bacteria  is  currently  the  most  imperative  emerging  issue.  Antibiotic 

 
42           resistance  issue  is  perturbed  for  the  several  reasons  including  treatments  options  are  limited, 

 
43           resistance  has  spread  widely  on  several  fronts  like  horizontal  gene  transfer,  pose  significant 

 
44           challenges for infection  control, associate with increased mortality and economic cost (Not 
referenced). Earlier 

 
45           studies have identified three particular problematic gram negative pathogens which are excessively 

 
46           obsessed with resistance includes Enterobacteriaceae, Acinetobacter spp. and Pseudomonas spp. 
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48           Sharma et al. (Not italize), (2007) performed a susceptibility study of ceftriaxone, cefotaxime, 
amoxicillin, 

 
49           cephalexin, ciprofloxacin, gentamicin on E. coli and found 80.9, 82.9, 97.9, 89.4, 74.5 and 74.5 % 

 
50           resistant, respectively ten years ago [3]. Since then susceptibility has been continuously declining. 

 
51           The rate of resistance of other Enterobacteriaceae to commonly used antibiotics is now constantly 

 
52           above 70% [4]. Likewise P. aeruginosa resistant rate is also increasing and reached up to 40% 

 
53           whereas resistance rates are equally on the rise in A. baumannii (70%) [5]. Other studies also 

 
54           highlighted a high resistance rates of gram negative against cotrimoxazole (83.5%), ceftriaxone 

 
55           (83.1%), ceftazidime (80.8%), cefotaxime (78.1%), cefoperazone+sulbactam (30-66%) amoxyclav 

 
56           (80.4%), piperacillin (77.6%) and meropenem (32-67%) [6,7]. 

 
57           The  broad  spectrum  antibiotics  such  as  novel  β-lactam  and  β-lactamase  inhibitor  (BL-BLI) 

 
58           combinations and penems considered superior over BL-BLI are supposed to treat variety of serious 

 
59           infections caused by these multidrug resistant pathogens. A hike in the resistance among gram 

 
60           negative   pathogens   was   observed   against   these   antimicrobial   agents   in   recent   past 
(Not referenced). 

 
61           Ampicillin/sulbactam resistance (86-100%) was seen by Patil et al., (2013) whereas Wasihun et al., 

 
62           (2015) reported the resistance (80-100%) against amoxicillin/clavulanic acid among gram negative 

 
63           bacteria [8,9]. Similarly a rise in resistance was reported with piperacillin+tazobactam (up to 60%), 

 
64           cefoperazone+sulbactam (30-70%) and meropenem (70-98%) [10,11] in gram negative bacteria. 

 
65           Thus, the spread of multidrug resistance by gram negative bacteria is now seen as a globalized 

 
66           threat. 

 
67           In view of the above data, the increasing rate of the antibiotic resistance and its impact on treatment 

 
68           failure compelled us to screen alternative approaches by which the increasing mortality rate because 

 
69           of failure of drug therapy can be controlled. The concept of adjuvant addition to antibiotic (CSE- 

 
70           1034) has been recently introduced and a great success has been reported. Hence, we aimed to 

 
71           compare the susceptibility profiles of different drug classes such as sulphomide, BL, BL-BLI,
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72           aminoglycoside,  cephalosporin,  quinolone,  peptide  and  glycylcycline  with  a  novel  antibiotic 
 

73           adjuvant entity (CSE-1034) towards different carbapenem resistant gram negative bacteria isolated 
 

74           from various clinical samples. 
 

75           2. MATERIALS AND METHODS 
 

76           2.1 Sample collection 
 

77           Different clinical samples such as urine, blood, wound, sputum, tracheal secretion and pus were 
 

78           collected from suspected patients having bacterial infection during a period of one year (January to 
 

79           December 2015), from Super Specialty tertiary care center, Mumbai (India). The collection and 
 

80           processing of the samples were done as per a common standard operating procedure of hospital. 
 

81           2.2 Isolation and identification of microbes 
 

82           All the samples were collected aseptically in sterile containers. All the clinical specimen were 
 

83           collected in sufficient amount and inoculated on the different selective and non-selective culture 
 

84           media as per the standard microbiological techniques (Not referenced). Enterobacteriaceae-N280 
and Pseudomonas 

 
85           group-N281 cards (bioMérieux, France) were used for the detection of Enterobacteriaceae and 

 
86           Pseudomonas spp. while A. baumannii was screened out by using leeds acinetobacter agar base 

 
87           medium as a selective media. 

 
88           2.3 Antibiotic susceptibility testing 

 
89           Antimicrobial susceptibility testing was done by Broth microdilution method using Vitek 2 as 

 
90           recommended by the CLSI guidelines [12]. The disc diffusion method was used to determine the 

 
91           susceptibility of CSE-1034 towards clinical isolates. The discs of CSE-1034 (45 μg) were obtained 

 
92           from HiMedia, India. 

 
93           3. RESULTS AND DISCUSSIONS 

 
94           In 1 year study period numerous gram positive and negative clinical isolates were collected. Out of 

 
95           which,  74  carbapenem  resistant  gram  negative  isolates  were  used  in  this  study.  The  extreme
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96           prevalence of clinical isolates was observed in urine samples (37.84%) followed by sputum and 
 

97           tracheal secretion (13.51% each) then wound and pus (12.16% each) and blood (10.81%) samples 
 

98           (Table 1). 
 

99 
100 Table 1. A profile of clinical samples used as a source for the isolation of carbapenem resistant isolates.

 
Sr. no. Name of clinical 

samples 

Number of pathogens (%) 

1 Urine 28 (37.84) 

2 Blood 8 (10.81) 

3 Wound 9 (12.16) 

4 Sputum 10 (13.51) 

5 Tracheal secretion 10 (13.51) 

6 Pus 9 (12.16) 

 Total 74 

101 
102 Eight different carbapenem resistant gram negative bacteria with MIC >16 against imipenem and

103 meropenem as per CLSI guidelines were obtained in this study including E. coli, K. pneumoniae, A.

104 baumannii, P. aeruginosa, C. freundii, E. aerogenes, E. cloacae and P. luteola. Table 2 portrayed an

105 outlook of various clinical pathogens isolated from different clinical samples. Among eight clinical

106 isolates, K. pneumoniae (47.30%) isolates have shown highest prevalence in all clinical specimens

107 followed by A. baumannii (17.57%) and E. coli (14.86%). Moini et al., (2015) have revealed the

108 prime occurrence of K. pneumoniae (46.4%) which favors our present data [13]. Ezeh et al (Not 
italize)., (2016)
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109 showed 19.59% presence of A. baumannii during their study which confirms our prevalence value

110 [14]. Present report revealed the existence of E. coli i.e. 14.86% which is lower than what is usually

111 reported but is in accordance with Kibret and Abera, (2011) who determined 14.2% prevalence of

112 E. coli [15]. Our data displayed 10.81% and 4.05% prevalence of P. aeruginosa and C. freundii

113 which coincides with a few studies who demonstrated 8.2 and 3.4% presence of P. aeruginosa and

114 C. freundii in all clinical samples [16]. Present study also depicted less than 3% prevalence of E.

115 aerogenes, E. cloacae and P. luteola which is in agreement with other studies (Give reference value) [17].

116 Table 2 depicted the prevalence of clinical pathogens in different clinical specimen. K. pneumoniae

117 was found predominantly in urine (67.8%) and sputum (50%) samples. Similar data was supported

118 
 

119 

by Makkar et al., (2015) who also obtained prime ratio of K. pneumoniae in urine samples (Give reference 
value) [18].

120 Table 2. Prevalence of different carbapenem resistant clinical isolates in different samples.
 

Clinical isolates (%)

Clinical 

samples 

No.    of 

isolates 

E. coli 
 
(%) 

K. 

pneumoniae 

(%) 

A. 

baumannii 

(%) 

P. 

aeruginosa 

(%) 

C. freundii 
 
(%) 

E. 

aerogenes 

(%) 

E. cloacae 
 
(%) 

P. luteola 
 
(%) 

Urine 28 5 

(17.8) 

19 

(67.8) 

3 

(10.7) 

2 

(7.1) 

2 

(7.1) 

0 2 

(7.1) 

1 

(3.5) 

Blood 8 1 

(12.5) 

3 

(37.5) 

1 

(12.5) 

0 1 

(12.5) 

0 0 0 

Wound 9 1 

(11.1) 

3 

(33.3) 

2 

(22.2) 

0 0 1 

(11.1) 

0 0 
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Sputum 10 2 

(20) 

5 

(50) 

1 

(10) 

0 0 0 0 0 

Tracheal 

secretion 

10 1 

(10) 

3 

(30) 

5 

(50) 

1 

(10) 

0 0 0 0 

Pus 9 1 

(11.1) 

2 

(22.2) 

1 

(11.1) 

5 

(55.5) 

0 0 0 0 

Total 74 11 (14.86) 35 (47.30) 13 (17.57) 8 (10.81) 3 (4.05) 1 (1.35) 2 (2.70) 1 (1.35) 

121 
122 A. baumannii exhibited prime occurrence in tracheal secretion (50%), wound (22.2%) samples and

123 up to 12% in other samples. Present study was in accordance with Jaggi et al., (2012) who reported

124 the supreme prevalence of A. baumannii in tracheal secretion (57%) among all the clinical samples

125 [19].

126 Present study (continuous repetition of connective words) demonstrated, E. coli were predominant in sputum 
(20%), urine (17.8%) and up to

127 12% in other clinical samples. Banu et al., (2011) documented the high prevalence of E. coli in

128 sputum (29%) [20] whereas Mehta et al., (2012) observed high percentage of E. coli (40%) in urine

129 [21].

130 Data also suggested P. aeruginosa strains have shown their high presence in pus (55.5%) samples

131 followed by tracheal secretion (10%) and urine samples (7%) which is in accordance with Kaur et

132 al., (2016) who also showed high prevalence of P. aeruginosa in pus (37%) samples among 118

133 clinical samples [16]. The least common pathogens including C. freundii, E. aerogenes and E.

134 cloacae  which  were  found  prevalent  in  blood  (12.5%),  wound  (11.1%)  and  urine  (7.1%)

135 respectively whereas P. luteola isolates were present in urine (3.5%) samples only.
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136 Antibiogram  profile  of  carbapenem  resistant  pathogens  obtained  from  clinical  specimen  is

137 
 

138 

presented in Table 3 and 4.

139 Table 3. Susceptibility pattern of carbapenem resistant clinical isolates.
 

Susceptibility (%)

 
 
 
Clinical isolates 

E. coli 
 
(n=11) 

K. 

pneumoniae 

(n=35) 

A. 

baumannii 

(n=13) 

P. 

aeruginosa 

(n=8) 

C. 

freundii 

(n=3) 

E. 

aerogenes 

(n=1) 

E. 

cloacae 

(n=2) 

P. 

luteola 

(n=1) 

Drug classes Drugs         

AAE CSE-1034 81.8 57.1 69.2 75 66.67 0 100 0 

Sulphomides Co- 

trimaxazole 

54.5 14.29 7.69 0 66.67 0 0 0 

BL Ampicillin 0 0 0 0 0 0 0 0 

BL-BLI Amoxyclave 0 0 0 0 0 0 0 0 

 Piperacillin- 

tazobactam 

0 0 0 37.5 0 0 0 0 

 Cefoperazone 
 
-sulbactam 

0 0 61.5 12.5 0 0 0 0 

Aminoglycosi 

de 

Gentamicin 36.36 8.57 30.76 37.5 0 0 50 0 

 Amikacin 63.64 25.71 0 37.5 66.67 0 50 0 
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Cephalosporin Ceftriaxone 0 0 0 0 0 0 0 0 

 Cefuroxime 0 0 0 0 0 0 0 0 

 Cefepime 0 0 0 25 0 0 0 0 

Quinolone Nalidixic acid 0 2.86 15.38 0 0 0 50 0 

 Ciprofloxacin 0 2.86 15.38 25 0 0 50 0 

 Levofloxacin 0 0 0 25 0 0 0 0 

Peptide Colistin 100 100 100 100 100 100 100 100 

Glycylcycline Tigecycline 90.91 60 84.62 0 100 0 100 0 

140 
 

141 
142 Table 4. Resistance pattern of carbapenem resistant clinical isolates.

   (Table 4 is reverse of table 3; not necessary again) 
Resistance (%)

 
 
 
Clinical isolates 

E. coli 
 
(n=11) 

K. 

pneumoniae 

(n=35) 

A. 

baumannii 

(n=13) 

P. 

aeruginosa 

(n=8) 

C. 

freundii 

(n=3) 

E. 

aerogenes 

(n=1) 

E. 

cloacae 

(n=2) 

P. 

luteola 

(n=1) 

Drug classes Drugs         

AAE CSE-1034 18.2 42.9 30.8 25 33.33 100 0 100 

Sulphomides Co- 

trimaxazole 

45.5 85.71 92.31 100 33.33 100 100 100 

BL Ampicillin 100 100 100 100 100 100 100 100 
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BL-BLI Amoxyclave 100 100 100 100 100 100 100 100 

 Piperacillin- 

tazobactam 

100 100 100 62.5 100 100 100 100 

 Cefoperazone 
 
-sulbactam 

100 100 38.5 87.5 100 100 100 100 

Aminoglycosi 

de 

Gentamicin 63.64 91.43 69.24 62.5 100 100 50 100 

 Amikacin 36.36 74.29 100 62.5 33.33 100 50 100 

Cephalosporin Ceftriaxone 100 100 100 100 100 100 100 100 

 Cefuroxime 100 100 100 100 100 100 100 100 

 Cefepime 100 100 100 75 100 100 100 100 

Quinolone Nalidixic acid 100 97.14 84.62 100 100 100 50 100 

 Ciprofloxacin 100 97.14 84.62 75 100 100 50 100 

 Levofloxacin 100 100 100 75 100 100 100 100 

Peptide Colistin 0 0 0 0 0 0 0 0 

Glycylcycline Tigecycline 9.09 40 15.38 100 0 100 0 100 

143 
 

144 
145 Present data explicits colistin (peptide) as the most susceptible drug (100% each) against all clinical

146 isolates  followed  by  tigecycline  (glycylcycline)  which  possessed  second  highest  susceptibility

147 against K. pneumoniae (90.91%), A. baumannii (60%),  E. coli (84.62%), C. freundii (100%) and E.
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148 cloacae (100%) whereas zero response towards P. aeruginosa, E. aerogenes and P. luteola. Similar

149 results were reported by Abdul et al., (2014) who showed colistin susceptibility among many gram

150 negative pathogens [E. coli (96.2%), A. baumannii (92.8%), K. pneumoniae (93.5%), P. aeruginosa

151 (88%), E. aerogenes (90%)] [22]. Fernandez-canigia and Dowzicky (2012) demonstrated 70- 90%

152 of pathogens includes E. coli, A. baumannii, Klebsiella spp. and Enterobacter spp. were found to be

153 susceptible towards tigecycline irrespective to ESBL producers or non-producers which sustains our

154 data [23].

155 CSE-1034 (AAE) was determined to be the third highest susceptible drug which claimed 81.8, 57.1,

156 69.2, 75, 66.6 and 100% antimicrobial activity against K. pneumoniae, A. baumannii,  E. coli,  P.

157 aeruginosa, C. freundii and E. cloacae respectively. Earlier studies have also highlighted the greater

158 susceptibility of CSE-1034 (the novel antibiotic adjuvant entity) against various gram negative

159 pathogens [18,24].

160 Co-trimaxazole (sulphomide) expressed 54.5 and 66.67% susceptibility towards E. coli and C.

161 fruendii along with low sensitive responses against K. pneumoniae (14.29%) and A. baumannii

162 (7.69%) while no response against rest of the isolates. Marwa et al., (2015) found the analogous

163 results related to co-trimaxazole which have shown 12-64% susceptibility against gram negative

164 bacilli [25].

165 Ampicillin (BL) exhibited no sensitive response against gram negative bacteria. Similar findings for

166 ampicillin resistance were seen by Patil et al., (2013) and Mama et al., (2014) who observed the

167 resistance profile of E. coli (86%), K. pneumoniae (92.4%), Pseudomonas spp. (98%) and C.

168 freundii (93%) against ampicillin [8,26].

169 Among BL-BLI drugs, cefoperazone-sulbactam possessed antimicrobial effect (61.5%) against A.

170 baumannii with low susceptibility (12.5%) towards P. aeruginosa while piperacillin-tazobactam

171 exhibited moderate susceptibility (37.5%) towards P. aeruginosa whereas both the drugs showed no
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172 response against rest of the pathogens. Likewise, Amoxyclave didn’t display any sensitive response

173 against clinical isolates. Perim et al., (2015) reported 0-8% susceptibility percentage of amoxyclave

174 (BL-BLI) against clinical pathogens which is in accordance with our data [27]. Likewise, earlier

175 studies  documented  0-40%  sensitive  responses  of  cefoperazone-sulbactam  and  piperacillin-

176 tazobactam against various gram negative pathogens [28].

177 Aminoglycoside drugs includes gentamicin demonstrated average antimicrobial activity towards E.

178 coli (36.36%), A. baumannii (30.76%), P. aeruginosa (37.5%) and E. cloacae (50%) while showed

179 no response against other pathogens. Amikacin possessed 63.64, 66.67 and 50% susceptibility

180 towards E. coli, C. freundii and E. cloacae while less than 38% sensitivity against K. pneumoniae

181 and P. aeruginosa with no effects against rest of the pathogens. Similar results were reported by

182 Chowdhury and Parial, (2015) who found 0-40% and 41-70% susceptibility of gentamicin and

183 amikacin towards gram negative pathogens [29].

184 Moving towards cCephalosporins (cefepime, cefuroxime and ceftriaxone), documented zero 
sensitive

185 response against clinical isolates except cefepime which displayed 25% susceptibility towards P.

186 aeuroginosa. Similar outputs were observed in case of cephalosporin drugs includes cefepime,

187 ceftriaxone and cefuroxime demonstrated low sensitivity (0-25%) against clinical isolates which

188 coincides our study [30].

189 Among quinolones, nalidixic acid and ciprofloxacin showed 50% each sensitive response against E.

190 cloacae while <16% susceptibility towards A. baumannii and K. pneumoniae with no effect against

191 other  pathogens  whereas  levofloxacin  exhibited  low  antimicrobial  effect  (25%)  towards  P.

192 aeuroginosa only. Earlier studies also observed the similar consequences which reported 0-50%,

193 20-60% and 5-40% antibacterial activity of nalidixic acid, ciprofloxacin and levofloxacin [31].

194 Though, carbapenem is considered the drug of last resort  which is given when pathogens are

195 resistant to primary agent of choice and critical care settings but earlier reports demonstrated the
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196 resistance among microbes against carbapenem drugs due to the production of carbapenemase

197 enzyme and the lesser permeability through the bacterial cell membrane [32]. Earlier studies have

198 also    revealed    65-85%    resistance    against    carbapenem    in    carbapenemase    producing

199 Enterobacteriaceae [33]. This may be due to the wide use of these antibiotics as empirical therapy

200 for the treatment of infectious diseases. From the results of present study, it is evident Our 
studies showed that the

201 carbapenem resistant clinical pathogens are least resistible to tigecycline (%) (glycylcycline) and 
CSE-

202 1034 (%) (an antibiotic and adjuvant entity) while completely (expunge) susceptible towards 
colistin (%) (peptide).

203 However few studies explicit colistin as a toxic drug with adverse renal, neurological effects and

204 tigecycline with lesser penetration which is not considered safe to the patients [34]. Data also

205 suggested that rest of the drug classes (sulphomide, BL, BL-BLI, aminoglycoside, cephalosporin

206 and quinolone) expressed 33-100% resistance towards carbapenem resistant isolates (Not 
referenced). Lesser activity

207 of current antibacterial therapeutics is reported due to the acquisition of plasmid-mediated specific

208 resistant genes and the production of ESBL and metallo ß-lactamase (MBL) enzymes along with

209 mutations in the efflux coding and outer membrane protein genes which accounts for easy efflux

210 and poor penetration of antibiotics [35].

211 On the other hand,  earlier reports  advocate the  resistance breaking mechanisms  of CSE-1034

212 including enhanced penetration, inhibition of β-lactamase activity, biofilm breakage abilities, down

213 regulation of the over expressed efflux pump coding genes which assists AAE to establish its coin

214 over potent empirical therapeutics to prevent raising resistance among pathogens [18,36-40]. CSE-

215 1034 has probably reduced resistivity among multi drug resistant gram negative bacteria due to the

216 combination with adjuvant i.e. EDTA which interferes with the stability of outer membrane of

217 microbes via chelating the cations and removing them from their binding sites thus increasing the

218 permeability of the antibiotic hence sets forth CSE-1034 as an antibiotic resistant breaker. Hence
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219 the present study is the evident that CSE-1034 (novel antibiotic and adjuvant entity) should be an



UNDER PEER REVIEW 

14 

 

 

 

 

220 empirical choice to overcome the resistance spreading by carbapenem resistant pathogens where

221 other drugs have failed.

222 4. CONCLUSION

223 The  retrospective  study  indicates  that  CSE-1034  was  18.16,  31.39,  7.7,  37.5  and  50%  more

224 susceptible against K. pneumoniae, A. baumannii,   E. coli,   P. aeruginosa and E. cloacae when

225 compared with sulphomide, BL, BL-BLI,  aminoglycoside, cephalosporin and quinolone drugs.

226 Antimicrobial activity of CSE-1034 was found comparable to tigecycline and colistin but earlier

227 data  suggested  their  low  penetrating  abilities  in  urinary  tract  infections  and  nephrotoxicity

228 respectively so they should be provided only when there is no other option left.  Therefore, CSE-

229 1034 can be advised as a choice to cure infective patients as empirical therapeutic that has the

230 exceptional abilities to surpassing the resistance problems especially in centers where BL, BL-BLI,

231 aminoglycoside, cephalosporin and quinolone resistance is common amongst carbapenem resistant

232 gram negative isolates.
 

233 COMPETING INTERESTS
 

234 
 
 

235 
 

236 
 

237 
 

238 
 

239 
 

240 
 

241 
 

242 

Authors have declared that no competing interests exist.



UNDER PEER REVIEW 

15 

 

 

 

 

243 REFERENCES

244 1.   Kamath S, Mallaya S, Shenoy S. Nosocomial infections in neonatal intensive care units: profile,

245 risk factor assessment and antibiogram. Indian J Pediatrics (Not italize). 2010;77:37-39.

246 2.   Vasoo S, Barreto JN, Tosh PK. Emerging issues in gram negative bacterial resistance: An

247 update for the practicing clinician. Mayo Clin Proc. 2015;90(3): 399-403.

248 3.   Sharma S,  Bhat  GK,  Shenoy S. Virulence factors  and  drug resistance  in  Escherichia  coli

249 isolated from extraintestinal infections. Indian J Med Microbiol (Not italize) 2007;25:369-373.

250 4.   European Center for Disease Control and Prevention (2013). European antimicrobial resistance

251 surveillance (EARS-Net) 2013.

252 5.   CDDEP. ResistanceMap Washington DC: Center for Disease Dynamics, Economics & Policy;

253 2015 [August 20, 2015].

254 6.   Arora S, Munshi N. Comparative Assessment of Antibiotic Susceptibility Pattern of Gram

255 Negative Pathogens Isolated from Intensive Care Unit Patients in Pune. BMRJ. 2015;10(2):1-9.

256 7.   Chaudhary S, Kumar M, Gupta R, Walia E, Gangal A. Alarmingly rising β-lactamase mediated

257 meropenem resistance in nosocomial infections in Indian Hospital. Int J Curr Res. 2015;7(7):17868-

258 17873.

259 8.   Patil S, Mahale K, Shetty P, Nekar MS. Antibiotic susceptibility pattern of urinary isolates from

260 a  tertiary  care  hospital  with  special  reference  to  Gram  negative  bacteria.  J  Dent  Med  Sci.

261 2013;12(1):49-51.

262 9.   Wasihun  AG,   Wlekidan   LN,   Gebremariam   SA,   Dejene   TA,   Welderufael  AL,   et   al. 
(expunge)

263 Bacteriological profile and antimicrobial susceptibility patterns of blood culture isolates among

264 febrile patients in Mekelle Hospital, Norther n Ethiopia. Springerplus. 2015;4:314-17.



UNDER PEER REVIEW 

16 

 

 

 

 

265 10. Hout B, Oum C, Men P, Vanny V, Supaprom C, Heang V et al. (expunge) Drug resistance 
in bacteria

266 isolated from patients presenting with wounds at a non-profit Surgical Center in Phnom Penh,

267 Cambodia from 2011–2013.Trop Dis Tra Med Vacc. 2015;1:4.

268 11. Center for Disease Control and Prevention (2013). Threat report 2013.

269 12. Clinical   and   Laboratory   Standards   Institute.   Performance   Standards   for  Antimicrobial

270 Susceptibility Testing;  Twenty-sixth  Informational  Supplement. Wayne,  PA 19087  USA:  CLSI

271 Document M100-S26; 2015.

272 13. Moini AS, Soltani B, Ardakini AT, Moravveji A, Erami M, Rezaei MH, Namazi M. Multidrug-

273 resistant  Escherichia  coli  and  Klebsiella  pneumoniae  isolated  from  patients  in  Kashan,  Iran.

274 Jundishapur J Microbiol. 2015; 8(10): e27517.

275 14. Ezeh PA, Igwe JC, Bolaji RO, Olayinka BO. Antibiotics Susceptibility Profile and Prevalence

276 of  Gram-negative  Uropathogens  from Asymptomatic  Bacteriuria  among  Female  Students  in  a

277 University in Northern Nigeria. J Adv Med Pharmaceut Sci. 2016;11(3):1-9.

278 15. Kibret M, Abera B. Antimicrobial susceptibility patterns of E. coli from clinical sources in

279 northeast Ethiopia. Afr Health Sci. (Not italize) 2011;11(11): S40-5.

280 16. Kaur A,  Singh  S,  Gill AK,  Kaur N.  Prevalence and Antimicrobial  susceptibity pattern of

281 Pseudomonas aeruginosa isolated from various clinical samples in a tertiary care hospital, Bathinda.

282 Indian J Bas App Med Res. 2016;5(3):777-784.

283 17. Barakzahi M, Hormozi B, Rashki A, Ghalehnoo ZR. Prevalence of Extended Spectrum β-

284 Lactamase in Klebsiella pneumonia Isolates in a Teaching Hospital of Zahedan City, Iran. Avicenna

285 J Clin Microb Infec. 2014;1(3):e22934.

286 18. Makkar  DK,  Kumar  M,  Chaudhary  S,  Goyal  S,  Aggarwal  P,  Garg  N.  Prevalence  and

287 Susceptibility Analysis of Gram negative Pathogens. J Pharm Biol Sci. (Not italize) 2015;10(3):58-
65.



UNDER PEER REVIEW 

17 

 

 

 

 

288 19. Jaggi N, Sissodia P, Sharma L. Acinetobacter baumannii isolates in a tertiary care hospital:

289 Antimicrobial resistance and clinical significance. J Microbiol Infect Dis. 2012;2(2):57-63.

290 20. Banu A, Kabin JS, Anand M. Extraintestinal infections Due To Escherichia Coli: An Emerging

291 Issue. J Clin Dia Res. 2011;5(3):486-490.

292 21. Mehta M, Bhardwaj S, Sharma J. Prevalence and antibiotic susceptibility pattern of multi-drug

293 resistant Escherichia coli isolates from urinary tract infection (UTI) patients. Int J Life Sci Pharma

294 Res. 2012;2:6-11.

295 22. Abdul  KG,  Vidyalakshmi  PR,  Jayalakshmi  VA,  Poojary  I.  Susceptibility profile  of  Gram-

296 negative bacteremic isolates to beta lactam-beta lactamase inhibitor agents in comparison to other

297 antibiotics. Indian J Can. 2014; 51(4): 450-52.

298 23. Fernández-Canigia L, Dowzicky MJ. Susceptibility of important Gram-negative pathogens to

299 tigecycline and other antibiotics in Latin America between 2004 and 2010. Ann Clin Microbiol

300 Antimicro. 2012;11:29.

301 24. Kumar M, Chaudhary S, Makkar DJ, Garg N, Chugh S. Comparative antimicrobial efficacy

302 evaluation of a new product Elores against Meropenem of gram negative isolates. Asian J Pharm

303 Clin Res. 2015;8(4):251-254.

304 25. Marwa  KJ,  Mushi  MM,  Konje  E,  Alele  PE,  Kidola  J,  Mirambo  MM.  Resistance  to

305 Cotrimoxazole and  Other Antimicrobials  among  Isolates  from  HIV/AIDS  and  Non-HIV/AIDS

306 Patients at Bugando Medical Centre, Mwanza, Tanzania. AIDS Res Treat. 2015;2015;1-8.
 
 
 

307 26. Mama M, Abdissa A, Sewunet T. Retrospective analysis of antibiotic resistance pattern to

308 urinary pathogens in a Tertiary Care Hospital in South India. J basic Clin Pharma. 2014; 5(4): 105–

309 108.



UNDER PEER REVIEW 

18 

 

 

 

 

310 27. Perim MC, Borges JC, Celeste SRC, Orsolin EF, Mendes RR, Mendes GO, et al. 
(expunge) Aerobic

311 bacterial profile and antibiotic resistance in patients with diabetic foot infections. Rev Soc Bras

312 Med Trop. 2015;48(5):546-554.
 
 
 

313 28. Sood S. Comparative Evaluation of the in-vitro Activity of Six β-lactam/β-lactamase Inhibitor

314 Combinations against Gram Negative Bacilli. J Clin Diagn Res. 2013;7(2):224–228.
 
 
 

315 29. Chowdhury S, Parial R. Antibiotic Susceptibility Patterns of Bacteria among Urinary Tract

316 Infection Patients in Chittagong, Bangladesh. SMU Med J. 2015;2(1):114-126.
 
 
 

317 30. Nebbia P, Odore R, Tramuta C, Borrelli A, Malabaila A, Crocilla C, Robino P. Antimicrobial

318 Susceptibility Pattern of Gram Negative Bacteria Isolated from Feline Urinary Tract Infections

319 (UTIs): A Retrospective Study from 2011 to 2014. Research & Reviews: J Veter Sci. 2016;2(1):47-

320 52.
 
 
 

321 31. Khoshbakht R, Salimi A, Shirzad Aski H, Keshavarzi H. Antibiotic Susceptibility of Bacterial

322 Strains   Isolated   From   Urinary  Tract   Infections   in   Karaj,   Iran.   Jundishapur  J   Microbiol.

323 2013;6(1):86-90.
 
 
 

324 32. Singh S, Khare M, Patidar R.K., Bagde S, Sahare K.N., Dwivedi D, Singh V. Antibacterial

325 Activities Against Pyogenic Pathogens. Int J Pharm Sci Res. 2013:4(8);2974-2979.



UNDER PEER REVIEW 

19 

 

 

 

 

326 33. Shanmugam P, Meenakshisundaram J, Jayaraman P. blaKPC gene Detection in Clinical Isolates

327 of  Carbapenem  Resistant  Enterobacteriaceae  in  a  Tertiary  Care  Hospital.  J  Clin  Diag  Res.

328 2013;7(12):2736 -38.

329 34. Falagus ME, Kasiakou SK. Toxicity of polymixins, a systematic review of the evidence from

330 old and recent studies. Cri care. 2006;10(1):1-13.

331 35. Ruppe E, Woerther P-L, Barbier F. Mechanisms of antimicrobial resistance in gram-negative

332 bacilli. Ann Intensive Care. 2015 5:21.
 
 
 

333 36. Chaudhary  M,  Payasi  A.  Clinical,  microbial  efficacy  and  tolerability  of  Elores,  a  novel

334 antibiotic adjuvant entity in ESBL producing pathogens: Prospective randomized controlled clinical

335 trial. J Pharmacy Res. 2013;7(4):275–80.

336 37. Chaudhary  M,  Sudaroli  M,  Kumar  S,  Krishnaraju  V.  Catering  ESBL resistance  challenge

337 through strategic combination of ceftriaxone, sulbactam and Ethylenediaminetetra acetic Acid. Int J

338 Drug Dev Res. 2012a; 4:72-81.

339 38. Chaudhury M, Kumar S, Payasi A. A novel approach to combat acquired multiple resistance in

340 E. coli by using EDTA as efflux pump inhibitor. J Microb Biochem Technol. 2012b;4(6):126-30.

341 39. Chaudhury M, Kumar S, Payasi A. Role of CSE1034 in E. coli biofilm destruction. J Microb

342 Biochem Technol. 2013a;5:54-8.

343 40. Chaudhury M, Payasi A. Inhibition of metalo beta lactamases by ELORES. J Antimicrob.

344 
 

345 
 

346 
 

347 
 

348 

2013B; 128:177-82. 


