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ABSTRACT

The advent of multidrug resistance among pathogenic bacteria is decreasing the effectiveness of antibiotics. The goal of this
study is to identify antibiotic resistance patterns of various microorganisms isolated from surgical patient samples. A total of
250 surgical patient’s antibiotic resistance patterns were analysed of which 187 were male and 63 were female. We
observed a wide emergence of infections instigated by multi-resistant gram-negative bacteria 193 (77.2%) especially, E. coli
(24%), K. pneumonia (22.8%), P. aeruginosa (13.2%), Acenetobacter sp. (4.8%). Among gram-positive bacteria 55 (22%),
multi- drug resistance was noticed in staphylococcus species (18.8%) especially s. Aureus (8.8%). The least being 2 (0.8%)
resistant to atypical bacteria. Reported differences in resistance patterns among bacteria isolated from surgery patients may
attribute to differences in the patient demographics. Antimicrobial resistance continues to rise at an alarming rate,
particularly among gram-negative bacteria. This study will continue to be beneficial in guiding antimicrobial medication
decisions in surgical patients.
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organization (Yang X, et. al., 2018 and Marsha f. Crader).
The “golden era” of antibiotics ranged from the 1930s to
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INTRODUCTION

Antibiotics have dramatically reduced bacterial
infection-related fatalities and consequences, paving the
way for contemporary medicine. Antibiotic-resistant
bacteria (arb) are "threatening the achievements of
contemporary medicine," according to the world health
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1960s which gave rise to many antibiotics (Alemkere g,
2018, Ebimieoweietebu, 2016). Unfortunately, this era
ended because researchers were unable to maintain the
pace of antibiotic discovery in the face of emerging
resistant pathogens (Garimakapoor, 2015,
Siddharthsagaret, 2017). Persistent failure to develop or
discover new antibiotics and non- judicious use of
antibiotics are the predisposing factors associated with
the emergence of antibiotic resistance (Edgar pérez
barragan et.al., 2018). Antibiotic resistance threatens a
post-antibiotic age, and the medical profession is fighting
to preserve our present arsenal with limited amounts of
new medications. Some experts believe that in the near
future, antibiotic resistance will kill more people than
cancer (Nuribayram, 2013, Jiyoun lim, 2010).

Surgical site infections (SSI) are the most
common cause of healthcare-acquired infections among
surgical patients, accounting for up to 20% of all
healthcare-acquired infections outside of the intensive
care unit. Surgical antibiotic prophylaxis may reduce
overall infection rates, but also has the potential to harm
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patients (Ferreira rl, Amirmortezaebrahimzadehnamvar,
2014). For researcher and clinicians, as well as drug
companies looking for effective treatments, the battle
between germs and their susceptibility to drugs continues
to be difficult (M. S. Ratnamani 2013). Surgical site
infections caused by drug-resistant bacteria are also
becoming a severe concern in developing nations like
India, owing to overcrowding in hospitals, illogical
antibiotic  prescriptions, and inadequate infection
prevention and control strategies (Aoife howard, 2012).
Identifying a bacteria and analyzing its susceptibility
pattern aids patients while also assisting clinicians in
selecting chemo-therapies that prevent the spread of
multi-drug resistance organisms in hospitals.

Aim & objectives:

Aim:

To study the multi- antibiotic resistance in surgical
patients & the pathogens associated in a tertiary care
hospital.

Objectives:

1. To study the multi- antibiotic resistance patterns.

2. To study the pathogens associated with multi-
antibiotic resistance.

Materials & methods:

Study design:

A combined retrospective- prospective observational
study

Study resources:
Bed side clinical data, case sheets, drug charts of patients.

Study site:
The study was conducted in the department of general
surgery in a multi-specialty tertiary care hospital

Duration of the study:
Six months

Sample size:
250 patients

Methodology of the study:
After ethical committee approval and obtaining patients
consent for the study we performed the study.
a. Inclusion criteria
»  Patients of either sex (both male & female)
*  Patients of age > 15 years
b. Exclusion criteria
»  Paediatrics patients
*  Immune compromised patients
*  Pregnancy and lactating woman
The demographic details like age, gender & other details
like culture reports, past medical history, past medication
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history, comorbidity conditions, diagnosis and procedure
done were collected from the patients case sheets.
Surgical patient’s culture reports were screened for multi-
antibiotic resistance patterns.

The screened culture reports were filled in the
pre- specified proforma sheets. They were then analyzed
statistically.

Statistical analysis:

Frequencies are measured in absolute numbers
and percentages to represent age, gender, co-morbid
conditions, samples collected, organisms isolated,
antibiotics resistance in surgical patients. Chi- square test
was used to determine their association, p value of 0.05
or less was considered statistically significant.

Results:
Age distribution of the study:

Out of 250 patients, mean age of the patients is
55.41+16.6, youngest being 15-35 years (young-adults),
oldest being >55years (old age adults) [figure 1].

Gender distribution of the study:

In this combined retrospective- prospective
observational study, out of 250 patients 187 (74.8%) are
male, 63(25.2%) are female [figure 2].

Table 1: co morbidities in study population

Out of 250 patients, 111 (44.4%) patients were
found with Diabetes mellitus. 22 (8.8%) patients were
found with hypothyroidism. 15 (6%) patients were found
with CKD . 43 (17.2%) patients were found with CAD.
125 (50%) patients were found with CAD [table 1].

Comorbidities:
Gramstain:

Among the 250 surgical patients included in the
study, 193 (77.2%) were found to be multi- antibiotic
resistant to gram negative bacteria, 55 (22%) were found
to be resistant to gram positive bacteria while the least
being 2 (0.8%) resistant to atypical bacteria [figure 3].

Organism isolated

In the 250 samples collected from surgical
patients, the commonly isolated organisms were
Eschericia coli 60 (24%), Klebsiella pneumonia 57
(22.8%), Pseudomonas aeruginosa 33 (13.2%),
Staphylococcus aureus 22 (8.8%) [Figure 4].

Among male (187), the most commonly
observed organisms were E. coli (45), Klebsiella
pneumonia (45), Pseudomonas aeruginosa (27). Whereas,
in female (63) commonly isolated organisms were E. coli
(15), Klebsiella pneumonia (12), Staphylococcus aureus
(9) [Figure 5].

Here, p value=0.025.
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Age vs organism isolated

Pseudomonas aeruginosa (25). In the age group 35-55
years, resistance was observed to be the most in

The resistance was observed most commonly in the Klebsiella pneumoniae (22), E. coli (14). Whereas, in the
age group >55years. These age group people were most age group 15-35 years resistance was found to be most in
resistant to E. coli (33), Klebsiella pneumonia (28), E. coli (13) [figure 6].

Table 1: Co Morbidities In Study Population
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Figure 03: gram stain distribution
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Figure no 04: frequency of organisms isolated

Gender Vs Organism Isolated
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Discussion:

In the combined retrospective-prospective
observational study conducted, we considered 250
patients admitted in surgical department based on the
inclusion and exclusion criteria to study the emerging
multi- antibiotic resistance patterns to establish safe and
efficacious use of antibiotics.

In our study, we observed that the antibiotic
resistance is more common in male subjects i.e., 75.8%
when compared to female subjects i.e., 25.2%. The
antibiotic resistance was found to be increased in older
adults (>56years) i.e., 56% followed by middle aged
adults (36-55 years) 29.2% and younger adults (15-35
years) 14.8%.

Among the 250 subjects, 111(44.4%) subjects
were found to have diabetes mellitus, 22(8.8%) have
hypothyroidism, 15(6%) have chronic kidney disease,
43(17.2%) have coronary artery disease, 125(50%) have
hypertension. Though there was increasing trend it did
not reach statistical significance (p=0.22).

The commonly collected sample was pus i.e.,

88(35.2%) and lowest being the sputum 2 (0.8%). Here,
193 (77.2%) were found to be multi- antibiotic resistant
to gram negative bacteria, 55 (22%) were found to be
resistant to gram positive bacteria while the least being 2
(0.8%) resistant to atypical bacteria.
In the 250 samples collected from surgical patients, the
most commonly isolated organisms were Escherichia coli
60 (24%), followed by Klebsiella pneumonia 57 (22.8%),
Pseudomonas aeruginosa 33 (13.2%), Staphylococcus
aureus 22 (8.8%).

the resistance was observed most commonly in the
age group of >55years. These age group people were
most resistant to E. coli (33), Klebsiella pneumonia (28),
Pseudomonas aeruginosa (25). In the age group 35-55
years, resistance was observed to be the most in
Klebsiella pneumoniae (22), followed by E. coli (14).
Whereas, in the age group 15-35 years’ resistance was
found to be the most in E. coli (13).

Among male (187), the most commonly
observed organisms were E. coli (45), Klebsiella
pneumonia (45), Pseudomonas aeruginosa (27). Whereas,
in female (63) commonly isolated organisms were E. coli
(15), Klebsiella pneumonia (12), Staphylococcus aureus
(9). Here a p value of 0.025 shows that it reaches
statistical significance.

the age and drug resistance parameters were
compared which shows the resistance patterns among
various age groups (15-35, 35-55, >55 years).
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