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Original Research Articles
A new Antibiotic Adjuvant Entity (Ceftriaxone + sul bactam + disodium edetate): a safer

alternative to carbapenems for ICU infection managment

Abstract

Aims: Carbapenem resistant bacteria infections haveddrireatment options and are associated
with high mortality. Here we present a retrospextanalysis of treatment and outcome for ICU
patients suffering from moderate to severe UTI, LRNd intra-abdominal infections (IAl) to
check the efficacy afiovel Antibiotic Adjuvant Entity (AAE); Ceftriaxone sulbactam + disodium
edetate, as an effective alternative for carbapeneraritically ill patients.

Material and Methods: A retrospective study was conducted to evaludieaely of AAE in 84
patients (showing sensitivity to AAE) with UTI, LRBnd IAl treated at IVY hospital, Mohali,
India between January 2013 to November 2014 . Tibiatic therapy was initiated empirically
and continued based on the results of the microbichl susceptibility testing and clinical
outcome.

Results: 64 (76.19 %), patients were diagnosed with simgégnism infections, among which, 14
(16.16% ) bacteria were resistant to meropenemainthe bacteria were susceptible to AAE.
Empirical Meropenem treatment was given to 25 pétieout of which 18 (72 %) patients achieved
clinical success. 24 (75 %) patients out of 32guds treated with AAE, achieved clinical success
and the remaining 8 patients were cured when oolisas given along with AAE. Among 20
multiple bacterial infection patients, 09 (45 %}igats cured with AAE, while the remaining 11
patients cured with AAE and colistin combinatioetpy.

Conclusion: AAE, displayed adequate efficacy in carbapenenistees cases and equivalent
efficacy in other cabapenem susceptible cases &and bffers encouraging alternative to
carbapenem in treating critically ill patients.

Keywords: Ceftriaxone/sulbactam-EDTA, Intra-abdominal infens, Lower respiratory tract
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infections, Retrospective study, Urinary traceutfons.

1. Introduction

Management of critically ill patients due to inaséng antibiotic resistance is a major health-care
problem affecting morbidity and mortality in theensive care unit [1]. Gram-negative bacteria are
predominantly responsible for severe diseasesdimgiuthose of abdomen (intra-abdominal), lower
respiratory tract (LRTI) and urinary tract (UTlféttions [2]. Beta-lactams are one of the most
frequently used classes of antimicrobials in hadiettings, crucial for the treatment of infecton
caused by Gram-negative bacteria [3]. However,cmo@nt of the increased resistance towards beta
lactam antibiotics [mainly due to production of emtied spectrum beta lactamases (ESBL)],
Carbapenems have become the drug of choice todueht severe infections [4]. Emergence of
novel beta-lactamases with direct carbapenem-hyzirg activity has contributed to an increased

prevalence of carbapenem resistant gram negatoterim especiallfEnterobacteriaceae (CRE).

CRE are particularly problematic given the frequemnith which Enterobacteriaceae cause
infections [5], the high mortality associated wiitifiections caused by CRE [6-8], and the potential
for widespread transmission of carbapenem resistaiacmobile genetic elements [9,10]. Increase
in carbapenem usage has a direct relationshipctease in carbapenem resistant Gram negative
bacteria [11]. Antibacterial drug discovery and elepment have slowed considerably in recent
yearst! The number of new antibacterial medicines entetirgyclinic has been declining and, in
view of this fact, new compounds for multi-drugis¢snt Gram-negative bacteria will unlikely be
available for more than 10 years [12,13]. The poid associated with escalating resistance and
decreased development of antibiotics with novelmatsms of action has required more research
into existing antibiotics. Scarcity of newer antitics and drying antibiotic pipeline forces us to
look for an effective alternate empiric antibiotierapy equivalent to carbapenems, so as to spare

carbapenem usage and to overcome the resistande dadapenamse producing pathogens.
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Recent effort to maximize antibiotic activity, teevcome drug resistance has led to the search of
an alternate perspective called as antibiotic \ajts. Antibiotic adjuvants are moieties, non-
antibiotic in nature, which in combination with #rbtics, enhance the antimicrobial activity of the
latter [14]. Fixed dose combination of Ceftriaxonsulbactam + adjuvant disodium edetate is one
such novel Antibiotic Adjuvant Entity (AAE) approdeby the Drug Controller General of India
(DCGI) and increasingly used in Indian hospitalsridus reports of the in-vitro susceptibility
studies [14] hints the possibility of this AAE twercome the hurdles of both ESBL (sulbactam
effect) as well as MBL (disodium edetate) produagirsically. If effective in-vivo clinical success

is achieved by this AAE, then it can be a potetgrahtive to treat infections caused by carbapenem
resistant gram negative bacteria. Thus the maihajdhis study was to retrospectively analyze the
clinical and microbiological efficacy of this AAEin patients with moderate to severe intra-

abdominal, LRTI and UTI infections.

2. Materials and methods

2.1 Patients and antibiotic therapy

Study was conducted at 200 bedded tertiary careHvdpital Mohali. We retrospectively reviewed
the case reports of 108 patients suffering fronfeddht infections and who were treated at IVY
hospital between January 2013 to November 201dr .eBse of evaluations the population was
categorized into three groups based on the diagr@wel source of infections i.e. intra-abdominal
infections, urinary tract infections (UTI) and lomrespiratory tract infections (LRTI).

The patients were administered with either Meropei(€ID) or AAE (ceftriaxone + sulbactam +
EDTA) BID empirically. Meropenem was administeredtlze dose of 1000 mg thrice a day and
AAE was given at the dose of 1500-3000 mg twiceayp deepening on the severity of infections.
1500 mg of AAE contains 1000 mg of ceftriaxone, 59§ of Salbactam and 37 mg of EDTA and
3000 mg of AAE contains 2000 mg of ceftriaxone, A®0g of Salbactam and 74 mg of EDTA.

Among these, 84 clinically cured patients, havingituwe positive infections and showing
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sensitivity towards AAE were considered in the gtughile the rest 24 (08 patients which were
resistance to meropenem or AAE, 12 Patients whiefewghifted to other antibiotics on discretion
of investigator before sensitivity results andadignts, who expired during the course of treatinent
patients were excluded from the study.

Case records were analyzed for parameters like s&e, APACHE Il score, co-morbadities,
duration of treatment, total leukocyte count, ngphil count, liver function tests, renal function
test, culture sensitivity, serum electrolytes, o#mijical imaging, reason for the change of
antibiotics, dose, duration and route of adminigira of AAE or Meropenem and final
microbiological and clinical outcome.

The antibiotic therapy of AAE or meropenem wasiatly started empirically based on the clinical
presentation and treating physician's decisionwaasl continued or shifted based on theaitro
microbiological susceptibility tests and clinicaltoome. The antibiotic doses used in the therapy
were, 1 g/ 8 hrs, and 1.5 g or 3.0 g / 12 haiarsmeropenem and AAE respectively. For colistin
therapy, a loading dose of 9 MIU followed by BDbses of 4.5 MIU were used.

On retrospective evaluation, patients were divid®od two main groups. i.e. Group A-Single
bacterial infection [64 (76.2 %) patients] and GrdB-multiple bacterial infections [20 (23.8 %)
patients]. Out of 64 patients in group A, 14 (21)Qatients (Group G-1) with infection caused by
meropenem resistant and AAE susceptible bacterfsk: Avas administered empirically. A 50
(78.1%) patients (Group G-2) with meropenem andEAAusceptible bacterial infections,
meropenem was administered to 50% cases (group &#hto remaining 50% (group G2B) AAE
was administered. On day 03 of treatment, alont) Wwé#cteriological evaluations, the progress of
the therapy (measured in terms of the improvemerihé symptoms) was also recorded and the
patients showing improvement with respective eropiherapies were continued with the same
antibiotic. Patients which failed to respond to apanem clinically (showing no improvement),

despite microbial sensitivity, were switched to A&terapy while patients who failed to respond to
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AAE mono-therapy were shifted to AAE and colistiontbination therapy. Multi bacterial
infections caused by pathogens showing sensitigiyAE and meropenem (Group G3) empirical
treatment was continued and those showing intemedsusceptibility towards AAE and
meropenem (Group G4), were treated with colistiong with the empiric AAE once the

susceptibility report was received .

2.2 In-vitro microbial antibiotic susceptibility te sting

Antimicrobial susceptibility testing of the pathegeisolated from the patients was done by Kirby—
Bauer disk diffusion method as recommended by theicd@l Laboratory Standards Institufe!
meropenem disk (10g), piperacillin+tazobactam disk (100/t8), Amoxycillin+Clavulinic acid
(20/10 png), cefoperazone+sulbactam (75/8€) and ceftriaxone+sulbcatam+EDTA disk (9§)
were procured from Himedia (Mumbai, India) and usedhe study. Inoculum of 0.5 McFarland
standards turbidity was prepared in a Mueller-Hintwroth from isolated colony of pathogens
selected from 18—-24 hour agar plates. Within 15uteis, a sterile cotton swab was dipped into the
inoculum suspension. The swab was rotated severa$tand pressed firmly against the inside wall
of the tube above the fluid level and inoculatedtioe dried surface of a Mueller-Hinton agar
(MHA) plate by streaking the swab over it. For ewdistribution of inoculum, the swab was
streaked two more times at 60° C over the agamaserfAfter 3—5 minutes, antibiotic discs were
applied and pressed down to ensure complete conttitagar surface. The discs were distributed
evenly to ensure a minimum distance of 24 mm fremter to center. The plates are then inverted
and incubated for 16-18 hrs aerobically at 37° @wil5 minutes of disc application. Sensitivity
of isolated organisms against antibiotics were rggbas sensitive (S), Intermediate (I) or resistan

(R) based on the breakpoints.

2.3 Clinical analysis of patients
Clinical signs and symptoms associated with infectflike abdominal infections, LRTI or UTI)

were re-evaluated initially after 3 days of emgitiantibiotic therapy and also at the end of thgrap
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Sputum, BAL, ET secretions, urine, Blood, Pus attpeial fluids from the patients were tested for
the diagnosis of causative pathogens . Clinicgdarse of the therapy evaluated at the end of the
treatment was recorded and classified as curedpledenremission of local and systemic signs and
symptoms), improved (improvement of local and systesigns and symptoms but without

complete resolution) or failure (no improvementleterioration of signs and symptoms).

3. Results

3.1 Patients and demographic characteristics

84 clinically cured cases among 108 patients tdeatethe study period at IVY hospital were
diagnosed with the bacterial culture positive itifats, showing sensitivity towards AAE. The
demographic and baseline characteristics of thégmBents whose data were analyses in this study

are given in Table .1All the patients were having moderate to severeciibns with mean

APACHE 1l score of 17.84 + 2.16 and 26 (30.95 %) o84 patients were having bacteremia at
baseline.Among these 84 patients, 62 (73.8%) were from |Qipgytation and 22 (26.2%) were
from ward populations. Out of 84 evaluable patieri2 patients were identified with co-
morbidities, among which hypertension was obserirechighest number of cases (26.1 %),
followed by diabetes (19.0 %), Chronic obstructgmonary disease (11.9 %) and least observed
co-disease was coronary artery disease (CAD) kemahheart disease (IHD) (4.7 %) (Table 1) .
LRTI was the most predominant infection diagnosedtiibuting a share of 40.47 % among all
patients. LRTI was followed by intra-abdominal aadnary tract infections both contributing
equally (29.76 %) to the total diagnosed pool dedtions (Table 1). Details of the culture
specimens collected from the patients during theystvere given in Table 2. 64 cases among 84
patients were diagnosed with single strain badténfactions, where as rest 20 were diagnosed
with multiple bacterial infections. Among the 64glie bacterial infections, 44 (68.75 %) infections
were caused due to pathogens belongingnterobacteriaceae family, with E coli accounting for

68.18 % (30) ancKKlebsiella sp. for 31.81 % (14) within this family. The remainir@0 (5
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Acinetobacter sp. + 15 Pseudomonas sp.) isolates were ofion-Enterobacteriaceae family which
caused infections in 31.25 % patients. Differeninbmations of eithelE coli, Klebsella sp.,
Acinetobacter sp., Pseudomonas sp and Neisseria gonorrhoeae were identified in mixed bacterial

infections.

3.21n-vitro microbial antibiotic susceptibility testing
The results of the In-vitro microbial antibiotic susceptibility testing carriemut for isolated
pathogens against meropenem and AAE showed diffexesceptibility patterns, yielding four

groups as follows (Table 3)

Table 3: Isolated pathogen groups, separated based on tbeepdibility pattern towards

meropenem and AAE

Single bacterial infection (n=64, 76.2%)

Group-1 (G1) Patients with Meropenem Resistant and AAE susdepgibgle bacteric

infection and in whom AAE was used empirically {4+21.87 %)

Group-2 (G2) Patients with Meropenem and AAE susceptible sibgleterial infectior

(n=50, 78.13 %)

Group-2A (G2A)

Patients with Meropenem and AAE susceptible sihgleterial infectior

and in whom Meropenem used empirically (n=25 , %P

Group-2B (G2B)

Patients with Meropenem and AAE susceptible sibgleterial infectior

and in whom AAE used empirically (n=25 , 39.06%)
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Multiple bacterial infection (n=20, 23.8%)

Group-3 (G3) Patients with Meropenem and AAE susceptible mutigdacteria

infection and in whom AAE was used empirically (2560.0%)

Group-4 (G4)  Patients with Meropenem and AAE intermediate mldtipacteria

infection and in whom AAE was used empirically (n48.0%)

G1 - Single pathogen susceptible to AAE and resista meropenem, G2 — single bacteria
Susceptible to both AAE and meropenem G3 — multipd¢hogens showing sensitivity to both
AAE and meropenem and G4 — multiple Pathogens itypimtermediate resistance to both AAE
and meropenem (Figure 1). Out of 64 bacteria isdldtom patients with single strain bacterial
infections, 50 (78.13 %) showed susceptibility todgacarbapenem and the remaining 14 (21.87 %)
were resistant to it. Where as all the 64 (100 86)ates showed showed susceptibility towards
AAE. However all the tested pathogens showed low significant (< 10 %) susceptibilities
towards the other tested antibiotics. The suscéiptibest carried out for bacterial samples iseth
from patients with multi bacterial infections, $2amples showed sensitivity towards AAE and
meropenem, where as the remaining 08 (40%) sarsh®sed intermediate susceptibility towards
both cabapenem and AAE. FroEnterobacteriaceae family E. coli, and K. pneumoniae were
isolated while Neisseria gonorrhoea, S Pneumoniae, Acinetobacter sp. andP. aeruginosa were
also amongst the most common non-enterobacterthbgans isolated. The overall susceptibility
of all the isolated pathogens were 83.01 % and16908for AAE and meropenem respectively

(Table 4).

3.3 Efficacy of antibiotic therapy
14 patients with carbapenem resistant and AAE siikde bacterial infections were treated with
AAE. Bacteriological eradication with successflihical response was observed in 12 patients.

And for 2 Patients, which failed to respond to Aélinically (showing no improvement clinically),

8



181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

were switched to AAE and colistin combination thmrarhe mean treatment duration among these
12 patients cured with AAE therapy was (6.91 dayk@8 (SD)) (Table 5). 25 patients out of 50
carbapenem and AAE susceptible patients were ttegith meropenem. Among these patients, 18
patients showed the clinical improvement (measume@rms of disease symptoms) after initial 3
days of treatment and were continued with the gggbam therapy. For the remaining 7 patients,
the therapy was shifted to AAE. Among these, 4gmasi showed clinical cure. The mean treatment
duration for these 4 cured patients with AAE thgrayas (5.75 days + 0.5 (SD)). For the remaining
3 patients, the clinical success was achieved tifeeadministration of colistin with AAE (Table 6).
Among 25 Similar patients (having infections withrilskapenem and AAE susceptible bacterial
cultures) but treated with AAE, 20 patients showatisfactory clinical cure. The mean treatment
duration for these 20 cured patients was (5.8 daly86 (SD)). And in 5 patients who did not show
clinical improvement after initial 3 days of AAEdtapy, colistin was added in treatment regime.
The administration of colistin resulted clinicalrewf all the patients (Table 7). Out of 20 paten
with multiple bacterial infections, 12 patients mayinfection with AAE and meropenem sensitive
strains, were continued with the ongoing empiriBAE treatment. Among these 12 patients, 09
patients were cured and for remaining 03 patierdkstin was given along with the ongoing AAE
therapy. The mean treatment duration for thespalig@nts cured with AAE was (9.88 days + 1.69
(SD)) (Table 8). However, 08 patients with culaishowing intermediate resistance towards both
AAE and carbapenem, clinical success was achieviéd addition of colistin to ongoing AAE
treatment regime after 03 days of treatment. Thamteatment duration for the AAE and colistin

therapy was (9.87 days + 2.64 (SD)) (Table 9).

None among the 84 patients had any serious siéetaitlated to drug. Nothing significant was
observed at the end of therapy when the liver fanctest, renal function test and serum
electrolytes were evaluated keeping in view of alése pathology and comparison with baseline

values. No untoward changes caused by the drugolasrved in any lab parameters. All the
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patients had a good clinical response and weréessaaol discharged.

4. Discussion

We present the retrospective study of 84 patiergndsed with either of LRTI, UTI and intra-
abdominal infections and treated with carbapenelandrAAE. Carbapenems are a class of broad-
spectrum antibiotics which possess stability agaiyslrolysis by ESBL andmpC chromosomal
B-lactamase enzymes and are often reserved to tlreamnost serious infections [16-18]. Thus,
carbapenems have been effectively used to tre@usemfections caused by ESBL producing
bacteria. Carbapenems are the choice of drugsaoitifections like bacterial meningitis, skin,tsof
tissue, bone and joint infections, gastrointestiidkctions, septicemia, febrile neutropenia,
nosocomial pneumonia, cystic associated respiratofgctions and urinary tract infections
[16,19,20]. However in past few years, carbapenesistance among gram negative bacteria has
been reported increasingly throughout the world emlia [21-26]. This carbapenem resistance is
mainly attributed to the ability of the bacteria pooduce MBL enzymes (carbapenamases). In

India, the prevalence of MBLs range from 8% to 7§2%-30]. However, in the absence of
carbapenem hydrolyzing MBLs, carbapenem resistascaisually multi-factorial. Increased
production ofAmpC chromosome-encoded cephalosporinase, reducedroatebrane pori®prD
expression, over expression of efflux pumps anda@ated factors are known to contribute to
carbapenem resistance [31-33].

In view of this increased resistance towards gahams, many researchers from Indian sub-
continent have recommended the use of beta lactaaras beta lactamase inhibitor combinations
(BL + BLI) in place of carbapenems [27,34]. Howevéhese treatments with BL + BLI
combinations do not fully solve the problem td kibth ESBL and MBL producers. Hence we
have used an adjuvant  antimicrobial FDC, a  novel mhgpation of
Ceftriaxone+sulbactam+disodium edetate to treat patients with infections caused by

carbapenem resistant bacteria.

10



231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

In-vitro microbial antibiotic susceptibility testing of theacteria isolated from the 84 patients
yielded 4 group of bacteria; G1 - with carbapeneasistant and AAE susceptible, G2 - both
carbapenem and AAE susceptible G3 — multiple Rghse showing susceptibility to both
meropenem and AAE and G4 — multiple Pathogens sigpwitermediate sensitivity to AAE and
meropenem. Out of 14 patients, 12 (85.7 %) pati&rotn group G1, which were treated with AAE
achieved clinical success. This advocates the stamgly inin-vitro andin-vivo results for the AAE
treatment and justifies the selection of AAE toatrénfections caused by carbapenem resistant
bacteria. Among the 25 patients in group G2A, tomhcarbapenem treatment was given, 18 (72
%) cases have achieved success. This highlightsighdicantly high percentage of either false i
vitro susceptibility results and/or failure of the dtogeradicate the bacterial infectiomvivo. The
results of the present study, are in accordanch ¢ previous study by Chytra et al., who
reported similar clinical cure rates (74.3%) oftically ill patients by carbapenem (meropenem)
[1]. This increased clinical failure rates may h¢rilauted to the rise of carbapenem resistant
bacteria, resulted from various resistance mechanéong with carbapenamases (MBL)
production. One such resistance mechanism is oymession of efflux pumps like likexAB-
OprM efflux system inPseudomonas sp. (specific to meropenem resistance) [3B¢rB efflux
pumps inE coli [36], AcrAB efflux pumps inKlebsiella sp.[37] and AdeABC type efflux pumps
identified in Acinetobacter sp.[38] However among the remaining 7 patients froraugr two, 4
patients (57.14 %) have achieved clinical succatis AAE treatment, advocating the superiority
of AAE over carbapenem. Similar trends were obsgnvegroup G2B 25 patients treated with
AAE, with 80 % (20) patients achieving clinical sess. The superior efficacy of AAE over
meropenem may be attributed to the different waysugh which AAE target various resistance
mechanism in bacteria. The various mechanisms diradyl inhibition of conjugal spreading of
resistant gene from one bacteria to another. AABsdhis by chelating Mg ions required for the

activity of relaxases and thereby inhibiting corgtign process [39]. It has also been reported that

11



256 the AAE down-regulates the expression MEXAB-OprM and AcrAB-tolC efflux pumps [40].
257 Sulbactam prevents inactivation of beta-lactambéotics by binding to the beta- lactamases. The
258 adjuvant present in AAE chelates the divalent ip@s’*) required the activity of MBLs and thus
259 deactivate the MBLs activity which in turn increasgivity of f-lactam towards microorganisms
260 [41]. Further, AAE is believed to disorganize 8BS and make the cell wall more porous, thus
261 enhancing its entry into the bacterial cells .dslalso been found to inhibit curli formation and
262 bacterial adhesion [42]. The remaining patients ewsuccessfully treated when colistin was
263 administered with AAE, opening the new therapeuwiition in these failure cases. And in 20
264 patients from the group G3 and group G4 (multi daat infections with strains showing either
265 AAE and meropenem sensitive or intermediary rese clinical success was achieved with in 09
266 (45 %) patients with AAE treatment and in remagnitil patients, AAE and colistin therapy was
267 needed to achieve the clinical success. This iatitbcombination therapy opens up an efficient
268 option to treat the mono drug resistant multi baakenfections. The efficacy of this combination
269 might be due to the proven effect of AAE as anuaffbump inhibitor [40] which may be helping

270 colistin to reach the site of action.
271 5. Conclusion

272 In conclusion, the present retrospective study igged a representative status of the carbapenem
273 susceptibility among gram negative pathogens iedldtom LRTI, UTI and intra-abdominal
274 infections and its representative efficacy monidore terms of clinical cure rates. The majors
275 aspects emerged from the present study are, thefrihe carbapenem resistance incidences, rise of
276 false susceptibility results for the carbapenens® m the carbapenem clinical failure rates in
277 severe infections and efficacy of AAE at par witithvmeropenem thus AAE is a carbapenem
278 alternative or sparing to tackle the moderate &vere infections caused by resistant gram negative
279 bacteria. This study also sheds light on an altemmaption to use AAE along with colistin to

280 successfully treat the patients with infectionssealiby bacteria with intermediate resistance to

12
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AAE and carbapenems. Use of broad spectrum antibiath optimal microbial efficacy, good
penetration at site of infection can help in preiren antimicrobial resistance by sparing
carbapenems. During the last two years the AABdeas used as a carbapenem sparing drug at our
centre. The in-house susceptibility pattern of pgéms towards the carbapenems has significantly
improved due to less exposure of carbapenem t@getis. This is quite an encouraging sign and is
highly recommendable to use AAE as a carbapenenmgparug, to keep hold on the growing rate

of carbapenem resistance.
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425 Table 1: Demographics and other baseline characteristittsegbatients treated during the study period
426

Characteristic Value

Evaluable patien 84

Age, mean year SD 59.66 £+ 17.16

No. male:female 48:36 (57.14 %: 42.85 %)
Mean Apache Il scor 17.84+ 2.1¢

Bacteremia incidences 26 (30.95 %)

Type of infection (%)

Intra-Abdominal infection 25 (29.76 %
UTI 25 (29.76 %)
LRTI 34 (40.47 %
Type of Co-morbidities (%)
Hypertesion 22 (26.1%)
Diabities 16 (19.0
Coronary artery disease (CAD) / Ischemic heartadisg|HD) 04 (4.7%)
Chronic obstructive pulmonary disease (COPD) 109011

427

428

429

430

431

432
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433
434
435
436
437
438

439

440
441
442
443
444
445
446
447
448
449
450

Table 2 : Details of culture Specimens of the patients tidigring the study period

21

Type of infection

Intra -Abdominal infections

LRTI

UTI

Culture specimen

Blood
Ascitic/Peritoneal fluid

Sputum

Endotracheal secretio
Broncho alveolar lavage
Blood

Urine

Blood

No of Patient8)

14 (56%)
11 (44%)

10 (29.4%)
14 (41.1%
5 (14.7%)
5 (14.7%)
18 (72.0%
7 (28.0%)




451
452
453
454

455 S: Susceptibility, I: Intermediate resistance

456

Table 4: In-vitro antibiotic susceptibility testing for bacta isolated from single/multiple organism infects

S. Diagno Isolated pathoges Number of Susceptibility/ Resistance %
N sis individual
0. isolates AAE Meropenem
S I S I
1 E cali 15 86.7 13.3 60 40
;Qggrhi Klebsiella sp. 6 83.L 16.€ 83.3: 16.71
nal Acinetobacter sp. 2 100.0 0.0 100 0
infectio Pseudomonas p. 8 75.0 25.0 62.5 37.5
" N. Gonorrhoea 1 0.C 10C 0 10C
2 E cali 6 100.0 0.0 100 0
Klebsiella sp. 12 91.7 8.2 75 25
LRTI Acinetobacter sp. 4 100.0 0.0 25 75
Pseudomonas sp. 15 80.0 20.0 60 40
S Pneumoniae 04 50.C 50.C 5C 5C
3 E cali 21 85.7 14.3 80.95 19.05
Klebsiella sp. 4 75.0 25.0 75 25
UTI Pseudomonas sp. 3 100.( 0.C 10C 0
N. Gonorrhoea 75.0 25.0 75 25
Acinetobacter sp. 1 0.0 100.0 0 100
Total 10€
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457

458 Table 5: Summary of antibiotic therapy for the group Gligras with cultures with resistance to meropenethssceptible to AAE

459
460
S. Age Diagnosis Organism AAE dose Duration Clinical Response Therapy shifted to Duration (days) Clinical Response
No (days) AAE + Colistin
1 52 Intra abdominal E coli 1.5gBID 8 Cured NA NA NA
infection
2 53 Intra abdominal E cali 1.59gBID 3 Failure 3.0 gAAE + 6 Cured
infection colistin (9 MIU
loading and 4.5
MIU BID)
3 64 Intra abdomina Pseudomonas sp. 1.5gBID 6 Curec NA NA NA
infection
4 45 Intra abdominal E.coli 1.5gBID 7 Cured NA NA NA
infection
5 71 Intra abdominal E.coli 1.59gBID 6 Cured NA NA NA
infection
6 60 LRTI Pseudomonas sp. 1.59gBID 6 Cured NA NA NA
7 49 LRTI Acinetobacter sp. 1.59gBID 8 Curec NA NA NA
8 70 LRTI Acinetobacter sp. 1.59gBID 6 Cured NA NA NA
9 64 LRTI Pseudomonas sp. 1.5gBID 8 Cured NA NA NA
10 22 LRTI Klebsiella sp. 1.5gBID 6 Cured NA NA NA
1 22 LRTI Klebsiella sp. 15gBID 7 Curec NA NA NA
12 12 LRTI Acinetobacter sp. 1.5gBID 9 Cured NA NA NA
13 82 LRTI Pseudomonas sp. 1.5gBID 3 Failure 3.0 g AAE + 5 Curec
colistin (9 MIU
loading and 4.5
MIU BID)
14 56 UTI E coli 1.5gBID 6 Curec NA NA NA

461 Note: NA — Not applicable
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462

463 Table 6: Summary of antibiotic therapy for the group G2Aigrats with cultures showing susceptibility to b&#AE and meropenem

464
465
S. Age Diagnosis Organism Meropenem doseDurati  Clinical Response Therapy shifted to Duration (days) Clinical Response
No on AAE/ AAE +
(days) Colistin
1 50 Intra abdomina E coli 1gTID 7 Curec NA NA NA
infection
2 47 Intra abdominal E cali 1gTID 6 Cured NA NA NA
infection
3 56 Intra abdominal Klebsiella sp. 1gTID 6 Cured NA NA NA
infection
4 90 Intra abdomina Pseudomonas sp. 1gTID 7 Curec NA NA NA
infection
5 57 Intra abdomina E coli 1gTID 7 Curec NA NA NA
infection
6 76 Intra abdominal Acinetobacter sp. 1gTID 3 Cured NA NA NA
infection
7 54 Intra abdominal E cali 1gTID 6 Cured NA NA NA
infection
8 68 Intra abdomina Pseudomonas sp. 1gTID 3 Curec NA NA NA
infection
9 70 LRTI Klebsiella sp. 1gTID Curec NA NA NA
100 71 LRTI Pseudomonas sp. 1gTID 6 Cured NA NA NA
11 56 LRTI Klebsiella sp. 1gTID Failure 3.0 g AAE + 6 Curec
colistin (9 MIU
loading and 4.5
MIU BID)
12 29 LRTI Klebsiella sp. 1gTID 7 Curec NA NA NA
13 27 LRTI E coli 1gTID 3 Failure 1.5gBID 5 Cured
14 23 LRTI E coli 1gTID 8 Curec NA NA NA
15 57 LRTI Klebsiella sp. 1gTID 3 Failure 3.0 gAAE + 10 Cured
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colistin (9 MIU
loading and 4.5

MIU BID)
16 62 LRTI E cali 1gTID 3 Failure 1.59gBID 6 Cured
17 67 LRTI E coli 1gTID Curec NA NA NA
18 66 UTI Klebsiella sp. 1gTID 3 Failure 3.0 gAAE + 13 Cured
colistin (9 MIU
loading and 4.5
MIU BID)

19 71 UTI E coli 1gTID 3 Failure 1.5gBID 6 Curec
20 77 UTI Pseudomonas sp. 1gTID 6 Cured NA NA NA
21 7 UTI E coli 1gTID 7 Curec NA NA NA
22 91 UTI E coli 1gTID 3 Failure 1.5gBID 6 Cured
23 71 UTI Pseudomonas sp. 1¢cTID 3 Curec NA NA NA
24 55 UTI E.coli 1gTID 3 Cured NA NA NA
25 22 UTI E coli 1gTID 6 Curec NA NA NA

466 Note: NA — Not applicable
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480
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483 Table 7: Summary of antibiotic therapy for the group G2Bi@nts with cultures showing susceptibility tolb&AE and meropenem

484

S. Age
No
1 48
2 79
3 69
4 55
5 54
6 53
7 54
8 80
9 63
1c 71
11 64
12 89
13 35
14 73

26

Diagnosis

Intra abdominal
infection

Intra abdominal
infection

Intra abdomina
infection

Intra abdominal
infection

Intra abdomina
infection

Intra abdominal
infection

Intra abdominal
infection

LRTI

LRTI
LRTI
LRTI
LRTI

LRTI
LRTI

Organism

E coli

Pseudomonas sp.

Klebsiella sp.

Acinetobacter sp.

Klebsiella sp.

E coli

E cali

Klebsiella sp.

Pseudomonas sp.
Pseudomonas sp.

Pseudomonas sp.

Klebsiella sp.

Pseudomonas sp.

E coli

AAE dose

1.5 g BID

3gBID

3.0 g BID

1.5 g BID

3.0 g BID

1.5 g BID

1.5 g BID

1.5 g BID

1.5 g BID
1.5 g BID
1.5 g BID
3.0 gBID

1.5 g BID
1.5 g BID

Duration
(days)

6

10

N

Clinical Response Therapy shifted to Duration

Cured

Cured

Failure

Cured

Curec

Cured

Cured

Failure

Cured
Curec

Cured
Failure

Cured
Cured

AAE + Colistin
NA

NA

3.0 g AAE +
colistin (9 MIU
loading and 4.5

MIU BID)

NA

NA

NA

NA

3.0 gAAE +
colistin (9 MIU
loading and 4.5

MIU BID)

NA
NA
NA

3.0 gAAE +
colistin (9 MIU
loading and 4.5

MIU BID)

NA
NA

(days)
NA

NA

NA
NA
NA

NA

NA
NA
NA

NA
NA

Clinical Response
NA
NA

Curec

NA

NA

NA

NA

Cured

NA
NA

NA

Curec

NA
NA



15 86 LRTI Klebsiella sp. 1.59gBID 1 Failure 3.0 gAAE + 10 Cured
colistin (9 MIU
loading and 4.5
MIU BID)
1€ 81 LRTI Klebsiella sp. 3gBID 3 Failure 3.0 gAAE + 12 Curec
colistin (9 MIU
loading and 4.5
MIU BID)
17 21 LRTI E coli 15gBID 4 Curec NA NA NA
18 52 UTI E coli 1.5gBID 7 Cured NA NA NA
1¢ 68 UTI Pseudomonas sp. 1.5gBID 5 Curec NA NA NA
20 57 UTI E coli 15gBID 5 Cured NA NA NA
21 64 UTI E coli 15gBID 4 Curec NA NA NA
22 69 UTI E coli 15gBID 6 Cured NA NA NA
23 66 UTI E coli 1.5g8BID 4 Curec NA NA NA
24 53 UTI E coli 15gBID 6 Cured NA NA NA
25 78 UTI E coli 1.5gBID 7 Curec NA NA NA
485 Note: NA — Not applicable
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
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501 Table 8: Summary of antibiotic therapy for the group G3guats with multi-pathogen infection, showing meropm and AAE susceptibility
502

S. Age Diagnosis Organism AAE dose Duration  Clinical Response Therapy shifted to Duration Clinical Response
No (days) AAE + Colistin (days)
1 79 Intra abdominal  Pseudomonas sp. + E coli 3.0 g AAE 12 Cured NA NA NA
infection
2 52 Intra abdominal Klebsiella sp. + 3.0 g AAE 3 Failure NA NA NA
infection Pseudomonas sp.
3 77 Intra abdomina Klebsiella sp. + E coli 3.0 g AAE 8 Curec NA NA NA
infection
4 70 LRTI S Pneumoniae + 3.0 g AAE 3 Failure 3.0 gAAE + 8 cured
Pseudomonas sp. colistin (9 MIU
loading and 4.5
MIU BID)
5 52 LRTI Acinetobacter sp.+ 3.0 g AAE 8 Curec NA NA NA
Pseudomonas sp.
6 75 LRTI Klebsiella sp. + 3.0 g AAE 10 Cured NA NA NA
Pseudomonas sp.
7 45 LRTI S Pneumoniae+ 3.0 g AAE 11 Cured NA NA NA
Pseudomonas sp.
8 58 UTI Neisseria gonorrhoea+ 3.0 g AAE 12 Cured NA NA NA
E coli
9 80 UTI Klebsiellasp. + E cali 3.0 g AAE 3 Failure 3.0 gAAE + 7 cured
colistin (9 MIU
loading and 4.5
MIU BID)
10 55 UTI Neisseria gonorrhoea 3.0 g AAE 9 Curec NA NA NA
+ E coli
11 85 UTI Klebsiella sp. + E coli 3.0 g AAE 8 Cured NA NA NA
12 62 UTI Neisseria gonorrhoea+ 3.0 g AAE 11 Curec NA NA NA
E coli

503 Note: NA — Not applicable
504
505 Table 9: Summary of antibiotic therapy for the group G4igras with multi-pathogen infection, showing intexdiate susceptibility to both
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506 meropenem and AAE

507
508
S.No Age Diagnosis Organism AAE dose Duration  Clinical Therapy shifted to AAE +  Duration Clinical
(days) Response Colistin (days) Response
1 62 Intra abdominal Neisseria gonorrhoea + 3.0 g AAE 3 Failure 3.0 g AAE + colistin (9 MIU 7 Cured
infection Pseudomonas sp. + E coli loading and 4.5 MIU BID)
2 46 Intra abdominal Klebsiella sp. + Pseudomonas sp. + 3.0 g AAE 3 Failure 3.0 g AAE + colistin (9 MIU 9 Cured
infection E cali loading and 4.5 MIU BID)
3 21 LRTI S Pneumoniae + Pseudomonas sp. 3.0 g AAE 3 Failure 3.0 g AAE + colistin (9 MIU 12 Curec
loading and 4.5 MIU BID)
4 52 LRTI Klebsiella sp. + Pseudomonas sp. 3.0 g AAE 3 Failure 3.0 g AAE + colistin (9 MIU 6 Curec
loading and 4.5 MIU BID)
5 67 LRTI S Pneumoniae+ Pseudomonas sp. 3.0 g AAE 3 Failure 3.0 g AAE + colistin (9 MIU 7 Cured
loading and 4.5 MIU BID)
6 67 UTI Klebsiellasp. + E cali 3.0 g AAE 3 Failure 3.0 g AAE + colistin (9 MIU 4 Cured
loading and 4.5 MIU BID)
7 53 UTI Acinetobacter sp. + E coli 3.0 g AAE 3 Failure 3.0 g AAE + colistin (9 MIU 4 Curec
loading and 4.5 MIU BID)
8 56 UTI Neisseria gonorrhoea + E coli 3.0 g AAE 3 Failure 3.0 g AAE + colistin (9 MIU 6 Curec

loading and 4.5 MIU BID)

509 Note: NA — Not applicable
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