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Case study

A case study of multi-drug resistant Surgical site
infection after intestinal perforation surgery treated
with antibiotic CSE-1034

Running title: Surgical site infection and Ceftriaxone+Sulbactam+EDTA

ABSTRACT

Background:

Surgical site infections (SSIs) are one of the most frequent complications associated
with surgeries and contribute significantly to morbidity and mortality if not treated promptly.
Poor prognosis associated with SSIs could be partly attributed to the increase in antimicrobial

resistance among the causative agents.
Case presentation:

This is a case of SSI due to multi-drug resistant (MDR) E. coli associated with
intestinal perforation surgery treated successfully with CSE-1034.

Conclusions:

CSE-1034 can be effectively used for the treatment of MDR SSIs. Utilizing CSE-
1034 as an empiric therapy for SSIs could save time, spread of resistance and can help to cut

hospital-associated costs.

Key words: Gastro-intestinal perforations, Surgical site infections, CSE-1034

Introduction

Gastrointestinal tract perforations are usually emergency conditions that can occur at
any site along the alimentary tract and require timely recognition and prompt treatment [1].
The mainstay of treatment that is usually recommended for intestinal perforations is

immediate surgical intervention [1]. Nosocomial infections like SSIs ranging from minor
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wound infections to necrotizing tissues is the biggest risk associated with surgeries
worldwide and accounts for around 15% of nosocomial infections in surgical patients
globally [2]. The problem is much more grave in developing countries like India compared
to west, struggling with poor infection control measures, poor hospital hygiene, over-crowded
hospitals and most importantly irrational prescription of antibiotics [3] [4]. The successful
treatment of patients depends on timely identification of pathogen type and selection of an
appropriate anti-microbial agent against the microorganism. Antibiotics form an important
part of modern medical care and play an important role in the treatment and prophylaxis of
bacterial infections. However, the emergence of anti-microbial resistance among hospital
pathogens present a big challenge in the provision of good quality inpatient care [5] [6].

The etiological agents causing SSIs vary between different geographical locales and
hospitals. One of the common gram-negative pathogen involved in SSIs is E. coli. E. coli is
usually a commensal bacterium of humans and its pathogenic variants cause various
infections including SSIs [3]. Over the past few years, the emergence of multi-drug
resistance to most antimicrobial agents including cephalosporins, beta lactam/beta lactam
inhibitors (BL/BLIs) and last resort drug carbapenems has complicated the treatment for E.
coli infections [5]. Infections with drug-resistant pathogens result in extended and expensive
hospital stays, and could more likely result in patient death [5] [6]. If the drug of choice used
in empirical therapy for treating the infection fails, the treatment with second or third-choice
drugs with resistance breaking mechanisms is required as failure of empirical therapy often
leads to spread of resistance and acquisition of newer resistance mechanisms. Thus MDR
infections could result in more sufferings and increased healthcare cost for the patient. Here,
we present a case of post-surgical infection by MDR E. coli resistant to various classes of

drugs and successfully treated with CSE-1034.
Case Report

A 35 year old female presented to the emergency department with chief complaint of loose
motion since last 8 days accompanied with abdominal pain and vomiting. On general
examination, she was conscious, oriented and was feeling weakness. Her vital signs were
blood pressure: 120/80 mm Hg, pulse rate: 104/min, respiratory rate: 22/min and was afebrile
(98.4°F). Systemic examination revealed non-distended abdomen, abdominal tenderness and
bowel sounds were absent. The patient also complained of being constipated and did not pass

stools for last 3 days. Hematology tests done immediately on 1% day revealed deranged TLC
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count (19500/cu mm) with elevated neutrophils (82%), Lymphocytes (14%), Eosinophils
(3%), Monocytes (1%), Basophils (0); normocytic anemia with a hemoglobin level of 5.9
g/dL; raised ESR (148 mm/h) and platelet count of 5.5/cu mm. The patient was started
immediately with an intravenous dose of monocef (ceftriaxone) and other supportive
treatment including metrogyl (100ml IV TDS), pantoperazole (40 mg IV OD), tramadol (in
100 ml normal saline IV BD). She was suspected of intestinal perforation and decision was
made for exploratory laparotomy. As the patient was anemic, she was transfused with two
units of blood. Moreover, routine medical fitness tests were done before proceeding for
surgery.

In post-operative period, the patient was reported to be febrile and suffered from
wound infection. As the patient did not respond to ongoing antibiotic prophylaxis for wound
infection, the antibiotic course was changed and piperacillin/tazobactam (pip/taz) was started.
Meanwhile, wound swab was sent for culture/sensitivity (c/s) testing. After 48h, it was
noticed that the patient did not respond to pip/taz also and continued to be febril with no
decrease in wound discharge. The wound specimen c/s report has confirmed the presence of
MDR E. coli resistant to ceftriaxone, meropenem, ciprofloxacin, amikacin and sensitive to
pip/taz, imipenem, CSE-1034 and netillin. Although, c¢/s report revealed the pathogen isolate
was sensitive to pip/taz but as mentioned before also, no clinical improvement was observed
with pip/taz. Hence based on c/s report, the patient was started with CSE-1034 3g B.D on
first day and then reduced to 1.5g B.D from second day. After 48h, it was observed that
patient responded to treatment and her condition started improving. CSE-1034 was continued
at the same dose for next 5 days. After completion of treatment, the patient was afebrile.
Hematological reports (TLC: 8500) and other parameters also confirmed patient’s
improvement. Repeat sterile wound culture report indicated complete eradication of bacterial

pathogen. The wound was healed completely and patient was discharged from the hospital.

Discussion

Despite significant advances achieved in infection control and surgical practices, SSIs
still continue to be one of the most common health care-associated infections globally and
even more in developing countries [2]. The care in surgical patients with post surgical
infections cost around threefold higher compared to surgical cases without infections [7].
SSIs are associated with delayed wound healing and recovery, increased antibiotic

consumption, extended length of hospital stay and increased health-care costs [2]. Thus



99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

prevention of such infections should be the key priority particularly in developing countries.
The incidence of SSIs is influenced by both patient-related and procedure-related factors
including pre-existing infection, co-morbidities, old age, poor surgical technique, prolonged
surgery duration, improper pre-operative part preparation and most importantly inadequate
sterilization of surgical instruments [8]. In addition to these risk factors, the immune response
of host is also important predictors of SSIs [8]. Although, the overall SSI risk is influenced by
numerous patient and procedure specific factors, the effective antibiotic prophylaxis
constitutes an important part of polymodal approach to post-operative wound infections as it
reduces the risk of resident bacteria overcoming the immune system in the immediate post-
operative period [9]. However, the rising emergence of anti-microbial resistance among
hospital pathogens worsens the prognosis for SSIs [5] [6] .

Here, we present a case of wound infection by multi-drug resistant E.coli resistant to
many classes of antibiotics including penems, aminoglycosides, quinolones and sensitive to
pipercillin-tazobactam and CSE-1034. As the sensitivity test has shown the pathogen
sensitive to pipercillin-tazobactam but the patient was not observed to respond.

Frequently, the bacteria responsible for SSIs are members of normal, usually
commensal bacterial flora that has co-evolved with their hosts. However, under certain
conditions, they are able to overcome protective host responses and become pathogenic
particularly when they get a chance to multiply in normally sterile sites [10]. These
commensals could be either exogenous microorganisms which include the native flora of
patient’s skin or endogenous microorganisms that reside on mucous membrane or hollow
viscera [2]. Moreover, the microbial population circulating in hospital set up can also enter
the operative site either during or after surgery and can lead to SSIs. Though, most of SSIs
are caused by Staphylococcus aureus, recent years have witnessed a growing number of post-
operative wound infections by Gram-negative organisms mainly E. coli and P. aeruginosa
[11]. E. coli consists of versatile bacterial strains comprising from harmless commensals to
pathogenic strains. Although, based on genome content and phenotypic traits, pathogenic E.
coli strains can be identified and isolated from non-pathogenic commensals [10]. However,
various strains with the ability to cause infections belong to the normal flora of many healthy
individuals [10]. These strains become pathogenic taking advantage of immuno-compromised
state and the presence of co-morbidities, make certain individual more vulnerable to them.
Over the past few years, the rapid evolution of antimicrobial resistance has drastically
reduced the treatment options for infections caused by this pathogen [5]. Because of frequent

resistance shown to various classes of drugs including fluoroquinolones, aminoglycosides
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and third-generation cephalosporins, carbapenems are considered as last resort drugs for
managing FE.coli infection [5]. However, carbapenem-resistant £. coli infections have been
reported in hospitals settings worldwide [12] [13]. Various surveillance studies conducted
across globe and in India has reported about the rising trend of carbapenem resistance in E.

coli [12] [13] [14].

Hence, based on the susceptibility test report and literature survey, the antibiotic
chosen for the present case was CSE-1034. Patient responded well to CSE-1034 and showed
clinical improvement. Her repeat TLC count done after 5 days of CSE-1034 treatment
showed improvement. Moreover, the repeat culture done after the completion of treatment
showed absence of pathogen. Thus the patient was discharged from hospital on the 10" day
after admission. This case report clearly signifies that CSE-1034 can be effective empiric
option for treating SSIs as 50% treatment time could be saved and development and spread
of resistance could be easily prevented. Additionally, a significant reduction in hospital-
associated costs can be achieved if CSE-1034 is used empirically. Moreover, various studies
have reported CSE-1034 as an effective treatment option for MDR infections as monotherapy

or in combination with other drugs [15] [16].

Informed consent:

It was not required as it is a retrospective case report.
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