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PREVALENCE OF NOSOCOMIAL INFECTION IN SURGICAL
WOUNDS AMONG POSTOPERATIVE PATIENTS AND THEIR
ANTIMICROBIAL SUSCEPTIBILITY PATTERN

Abstract:

Background: Surgical site infections accounts for about 24% of all nosocomial
infections among 16 million patients who undergo surgery every year. SSIs have a
major impact on the patient’s quality of life since they are associated with
considerable morbidity, occasional mortality, extended hospital stay and financial
burden on the patient and the health care provider. The present cross sectional study
was done to isolate and identify the aerobic and anaerobic microorganisms causing
SSI and to evaluate the antibiotic susceptibility pattern of these pathogens, to assess
the risk factors for SSI, to assess the microbial contamination levels in operating
theatres and postoperative wards using both active and passive sampling methods
and to assess any linkage between the environmental isolates and the isolates causing

SSI.

Materials and method: The present study was done in the Institute of
Microbiology, Madras Medical College, Chennai. The samples were collected from
200 postoperative inpatients with clinically diagnosed SSI in the department of
General surgery, Cardio Thoracic surgery and Vascular Surgery , Rajiv Gandhi
Government General Hospital, Chennai . Infected wounds were studied
bacteriologically. Samples such as wound swabs from the infected wound site, blood
from peripheral vein were collected as indicated and processed as per standard
operating procedure( SOP). Environmental sampling from operation theatres and
postoperative wards , nasal swabs from anterior nares and hand imprint culture of
hospital personnel were collected and processed as per SOP . The results were
analyzed. Antibiotic resistance pattern of 2 MRSA strains from general surgical SSI
patient were found to be similar to 1 MRSA strain from General surgery Operation
theatre. These strains were subjected to 16S rRNA gene amplification and Amplified

Ribosomal DNA Restriction Analysis (ARDRA) to identify the strain relatedness.



Results: The overall postoperative surgical site infection rate was 15.56% .

Males (64.29%) had a higher SSI rate compared to females(35.71 %). The rate of SSI
was higher(10.22% ) in clean contaminated surgeries ( class II) compared to 5.3% in
clean surgeries (class I). There was a significant increase in the rate of infection

with the an increase in duration of the pre-operative hospitalization, ASA score > 2
and duration of surgery. In general surgery, the infection rate was highest in post
appendicectomy wounds and lowest in wounds following thyroidectomy,
adrenelectomy and hysterectomy. In Cardiothoracic surgery SSI rate was higher in
patients who underwent lobectomy and least in valve replacement surgery. In
Vascular surgery the SSI rate was higher in bypass graft wounds. The commonest
aerobic isolate from the surgical wound infections was Escherichia coli, followed by
Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella pneumonie and the least
common was Proteus mirabilis. In general surgical patients anaerobes namely,
Peptostreptococcus spp. and Bacteroides fragilis were isolated. Among all the
wounds, isolation of monomicrobials predominated over polymicrobials. Majority
of the Gram negative isolates were sensitive to Amikacin and  Piperacillin
Tazobactum but were resistant to commonly prescribed antimicrobial agents namely
Cephalosporins, Gentamycin and Ciprofloxacin. Cefotaxime and Ceftriaxone, the
commonly used third generation cephalosporins as surgical prophylaxis to prevent
SSIs were found to be less effective against most of the gram negative organisms.
The present study also observed an increase in SSIs caused by ESBL producing

enteric Gram negative bacilli.

Air sampler system was found to measure the microbial burden
more accurately compared to settle plate method. Environmental sampling done in
the operation theatres and postoperative wards revealed that the Index of microbial
contamination of air were within acceptable limits. 16S rRNA gene amplification

and Amplified Ribosomal DNA Restriction Analysis (ARDRA) performed on the



MRSA isolates with similar antibiotic resistant pattern ,revealed that the isolates fr om

SSI were distinct from the one isolated from the OT.
Conclusion:

The conclusion drawn from the present study indicates the necessity for implementing
routine wound culture and sensitivity and the test reports to guide the choice of
antibiotics, periodic review and adherence to Hospital infection control policy and
guidelines. The study also recommends consideration of anaerobic bacteria as a cause
in all SSIs, identification of relevant gene responsible for antibiotic resistance of the
pathogens by molecular methods as an epidemiologic measure, limiting the use of
third generation cephalosporin in surgical prophylaxis to prevent development of
further resistance to these antibiotics, performance of routine surveillance of all
Operation Theatres once in every two months instead of once in four months done
presently and strict adherence to the OT protocol on asepsis and to prefer newer less

toxic disinfecting agents.



INTRODUCTION

Amassing sick people together under one roof has many advantages, but some
disadvantages, notably easier transmission of infection from one patient to another.
In the past, the major environment for this interaction had been the hospital, which
led to the term nosocomial infection. The term nosocomial is derived from the
Greek word nosokomeian, meaning hospital. Later it was termed as healthcare
associated infection(HAI) because of the increase in modes of healthcare in home
care settings by skilled nurses .Even then, hospitals remains the major environment

associated to Health care associated infection (HAT) ®.

Nosocomial infections or HAI according to World Health Organization
(WHO) is an infection contracted by a patient while in a hospital or health care
facility (and not present or incubating on admission). Such infections may become
evident during their stay in hospital or only after their discharge'”. HAI is a serious
health hazard as their prevalence are about 9% worldwide. Approximately 5-10%
of patients in developed countries and 25 % of patients in developing countries have
been found to acquire nosocomial infection. According to Rita Dutta” , a member
of Hospital Infection Society (HIS) ,— Mumbai , ten to thirty per cent of patients
admitted to the hospitals in India, acquire nosocomial infection which is relatively
high compared to five per cent in the West,. In the USA it has been estimated that

1.5 million such infections occur annually, causing 15,000 deaths.

WHO described Nosocomial infection as one of the major infectious

diseases causing a huge economic impact. Inspite of many advanced measures in
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the control and prevention of Nosocomial infection, they continue to be a major side
effect of hospital treatment contributing to a significant rate of morbidity, mortality

and cost of care.

Infections commonly acquired in the hospitals are respiratory tract
infection(13.8%), surgical site infection (13.80%), urinary tract infection(19.70%)
and Bacteremia(6.8%). Among 16 million patients undergoing surgical procedures
every year, it has been estimated that 2%-5% develop surgical site infections which
accounts for about 24% of all nosocomial infections. The SSI rate is said to be

higher in developing countries due to scarcity of resources and inadequacy of staff

Surgical site infection(SSI) is defined as the invasion of microorganisms
through tissues following a breakdown of local and systemic defenses. SSI , one of
the HAI s occurs after an invasive (surgical) procedure. It ranges from a
spontaneously limited wound discharge within 7-10 days of an operation to a life-

threatening postoperative complication, such as a sternal infection after open heart

surgery.

There are four classes of surgical wound™® with an increasing risk of SSIs
namely,Classl- clean wound, Class I — clean-contaminated wound, ClassIII -
contaminated wound and ClassIV- dirty wounds. This study includes only two

surgical wound classes namely, clean and clean contaminated wounds as the degree

of contamination is higher in Class III & Class IV"'¥,



There are many risk factors that contribute to the susceptibility of surgical
wound to infection. These risk factors include pre-existing illness, longer duration
of surgery and surgical wound class(IIl & IV). Other factors include extremes of
ages, long duration of preoperative  hospitalization, = malnutrition,
immunosuppression, remote site infection, emergency procedures and co

morbidities like malignancy and metabolic diseases.

Surgical site infections can have a significant effect on patients quality of life
since they are associated with considerable morbidity and extended hospital stay. In
addition, surgical site infections result in a considerable financial burden to

healthcare providers also.

Sources of pathogen in a surgical site infection may be 1.endogenous from
the flora on the patients skin, mucous membrane or hollow viscera, 2.Exogenous
sources namely cross infection from other patients , surgical personnel or
environment, instruments and other material brought into the sterile field during
operation.

Focussing on Hospital acquired infections, sources are invariably the hospital
environment, medical and paramedical staff who are in close contact with the patient
in various stages of treatment. Potential sources of hospital cross infections are
doctors’ white coats, nurses’ uniforms, hospital garments, privacy drapes,
stethoscopes, curtains, AC vent, bed rails and common hospital surfaces.
Identification of nosocomial cluster isolates from postoperative wound infection

warrants an epidemiological study to trace the source of infection. A nosocomial



cluster is defined as the isolation of closely related isolates (1190%) from [12
patients in the same ward or at the same hospital within a period of 90 days.One
important aspect which has to be borne in mind at this juncture is the ability of
microorganisms that get transferred to survive for a considerable length of time on

these surfaces.

The knowledge about the chain of transmission of HAI is important for both
epidemiological investigation and infection control. This chain is comprised of
Pathogen source, Susceptible person, Colonisation and transmission to others.
A break in every link by implementing comprehensive policies and procedures like
minimizing the preoperative stays in the hospital, following pre operative procedures
like shaving the operative site using clippers(not razors) just before the procedure,
using antibiotic prophylaxis only when indicated and according to established
protocols, providing sterile instruments in individually wrapped sterile packages.,
using effective antiseptic, such as 10 % povidone iodine, to prepare the incision site,
including perioperative scrub with antiseptic for hand and forearm antisepsis for
surgical teams will reduce Health care associated Surgical Site Infection to a

considerable extent.

Another important source or reservoir of microorganisms could be air,
therefore in controlled environments such as operating theatres regular microbial
monitoring by air sampling method is useful to measure air quality and identify
microbial contamination if any. In hospital wards with outbreak of cross infections it

is required to examine the air for its content of particular pathogen.Various methods



have been devised for measuring the bacterial content of air. The settle plate method
is used chiefly for larger particles which settle by gravity from air on to exposed
surfaces and the slit sampler method is used to count the number of bacteria

contained particles in a given sample of air.

It is obvious through various studies conducted by World Bank that HAI
increases the cost of health care, as two-thirds of the developing countries have
spent more than 50% of their health care budgets on hospitals. This could be
reduced by effective Infection Control(IC) programs as they decrease the spread of

nosocomial infections and hence the morbidity, mortality, and health care costs.

As a clinical microbiologist and a part of infection control committee, it is our
responsibility to develop and implement specific policies and procedures to prevent
the spread of infections among patients during their stay in a hospital or health care

facility.



AIMS AND OBJECTIVES
OF THE STUDY



AIMS AND OBJECTIVES

. To isolate and identify the aerobic and anaerobic microorganisms causing
Surgical Site Infection among post-operative patients and to evaluate the

antibiotic susceptibility pattern of these pathogens .

. To assess the risk factors influencing the rate of Surgical Site Infection.

. To evaluate the proportion of infections caused by clustered isolates .

. To assess the microbial contamination levels in operating theatres and

postoperative wards using both active and passive sampling methods.

. To assess any linkage between the environmental isolates and the isolates

causing SSI®*
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REVIEW OF LITERATURE

HISTORY

In 1850, the Austrian obstetrician Ignac Semmelweis demonstrated that many
hospital infections are preventable when he made the unpopular suggestion that
puerperal fever was carried on the hands of physician who came directly from
attending an autopsy to the delivery ward without washing . A death of 8.3 % was
reduced to 2.3% by introducing the simple measure of hand washing before and after
any clinical examination. Thus nosocomial wound infection came into vogue at the

start of Microbiology.

The introduction of “antisepsis” by Joseph Lister in 1960s changed the
science of surgery from an activity of infection and death, to one that relieved
suffering and prolonged life. These advances however did not yield the expected
impact on the rates of Surgical site infection due to the emergence of drug resistant
pathogenic microorganisms, increase in surgical patients with immunocompromised

state and various chronic debilitating illness'”"

Infections most commonly acquired in hospitals are

Urinary Tract Infection

Surgical Site Infection

Respiratory Tract Infection

Bacteremia



Surgical Site Infection has been documented for more than 4000 years.
Egyptians prevented putrefaction by mummification due to their notion about
infection. Hippocrates introduced the use of antimicrobials namely vinegar and wine
to irrigate infected wounds Dbefore performing a secondary closure . Galen
recognized that suppuration of wounds often led to recovery especially after
drainage. This dictum was later misunderstood that production of pus was curative
and hence healing would occur only with pus production. They even applied noxious

substances like faeces to induce pus production.

Only in 19" century, the dictum of microbes as cause of wound infection
according to Koch’s postulates came into understanding. ' “Magic Bullet”, the
concept of killing microorganisms but not the host came into existence in mid

twentieth century when sulphonamide chemotherapy was discovered.

Alexander Fleming discovered Penicillin with which he treated a police
constable with severe staphylococcal bacteremia with metastatic abcesses.
Nowadays most Staphylococci are resistant to Penicillin due to acquisition of Beta
lactamases which break the beta lactam ring present in antibiotic molecules. The
emergence of drug resistant strains namely, Methicillin resistant Staphylococcus
aureus(MRSA), Vancomycin resistant enterococci(VRE),Extended spectrum Beta
Lactamase(ESBL) producers and Metallobetalactamase(MBL) producing Gram

negative bacilli are of great concern presently .



Definitions:

* According to National Nosocomial Infection Surveillance (NNIS)
Nosocomial surgical site infections are those infections involving the incision
site, with purulent discharge, occurring 30 days within the operative
procedure that are acquired during hospital care (48 hours or more after

admission) and were not present or incubating on admission.

— In 1992 US Centre for Disease Control defined that Surgical site
infections are the ones which occur within 30 days of surgery and
must have at least one of the following features,

* Purulent discharge from the superficial infection
* Microorganisms isolated from aseptically obtained wound swab
culture.

— Must also have one of the following signs of infection

* Pain or tenderness

* Localised swelling

Classification of operative wounds by level of Bacterial contamination®

The risk of developing a postoperative surgical site infection is effected by the
degree of microbial contamination of the operative site. A widely accepted system of
classifying operative site by the degree of contamination was developed by National

Research council in 1964. Accordingly surgical wounds are classified into 4 classes.



Class I Clean wounds:

An operative wound which is not infected, not inflamed and the respiratory ,
genital , urinary tract or alimentary is not entered. These wounds are closed primarily
and if needed drained through closed drain.

For example: Mastectomy

Class II Clean-contaminated wounds:

An operative wound in which entry is made with controlled access into the
alimentary, respiratory, urinary or genital tract without significant spillage of
contents. Minor breach in technique and no signs of infection.

For example: surgical procedures involving biliary tract, appendix, vagina.

Class III Contaminated wounds:
These include open, fresh accidental wounds or operations with major lapse in
sterile technique or gross spillage from gastrointestinal tract. Acute non-purulent

inflammation at operative sites come under this category.

Class IV Dirty and infected wounds:

These wounds are defined to harbor microorganisms in the operative field
during the surgical procedure. Operative wounds where perforated viscous or
infection has been encountered and also old traumatic wounds with devitalized tissue

fall under this category.

10



According to CDC Surgical Site Infection” are further classified into
Superficial Incisional Surgical Site Infection-

These are infections that occur within30 days after the surgery involving only
skin and subcutaneous tissue of the incision with purulent drainage with or without

culture report.

Deep Incisional Surgical Site Infection

Infection that occurs within 30 days of surgical procedure without implant or
in one year with implant in place and involves deep soft tissue, associated with
purulent discharge. It also includes dehiscence of incision wound either

spontaneously or by surgeon with signs of infection/inflammation.

Organ/Space Surgical Site Infection

Infection that occurs in 30 days after the surgery without implant or in one
year with implant in place and the infection involving any part (e.g., organs and
spaces) other than the incision with Purulent drainage from a drain placed into the

organ/space.

Organ/Space Surgical Site Infection is one in which fluid/tissue culture from
the organ/space is positive for micro organisms, or any evidence of infection is
identified on direct examination, or by histo pathologic or radiologic examination,

or during reoperation or diagnosis is made by a surgeon or attending physician.

11
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MICROBIOLOGY OF SURGICAL SITE INFECTIONS:
Normal Human microbial flora™
The term “Normal Microbial Flora” denotes the population of

microorganisms that inhabit the skin and mucous membranes of healthy normal

persons.

The skin and mucous membranes always harbor a variety of microorganisms

that can be arranged into two groups.

1. The resident flora consists of relatively fixed types of microorganisms

regularly found in a given age, if disturbed it promptly re establishes itself.

2. The transient flora derived from the environment, consists of non pathogenic

microorganisms that inhabit the skin and mucous membranes for hours, days

12



or weeks; it neither produces disease, and does not establish itself

permanently on the surface.

However, if the resident flora is disturbed, transient microorganisms may

colonize, proliferate and produce disease.

The normal microbial flora found in the various sites are as follows"'>

1. SKIN: Staphylococcus epidermidis, Staphylococcus aureus, Streptococcus
pyogenes, Diphtheroids, Enterococci, Propionobacterium, Fungi and yeast

in skin folds.

2. UPPER  RESPIRATORY TRACT: Staphylococcus  aureus,
Staphylococcus  epidermidis), Streptococcus pyogenes, Streptococcus
pneumoniae, Neisseria meningitidis, Haemophilus influenza , Diphtheroids,

Mycoplasma, Prevotella and Fusobacterium

3. Oral cavity: Streptococcus salivarius, Streptococcus mutans, Streptococcus

sanguis, Bacteroides

4. GASTROINTESTINAL TRACT:
Aerobes: Various enterobacteriaceae namely Escherichia coli,
Klebsiella sp. Enterobacter sp., Proteus mirabilis, Pseudomonas aeruginosa,

Enterococcus faecalis, Staphylococcus aureus and Lactobacillus.

Anaerobes: Gram positive cocci namely Peptococci and

Peptostreptococci.

13



Gram negative bacilli namely Bacteroides fragilis, Bacteroides
melaninogenicus, Bifidobacterium bifidum, Clostridium septicum, and

Prevotella spp.

5. UROGENITAL TRACT:

Urinary tract: Staphylococcus epidermidis, Enterococcus faecalis and

occasionally alpha haemolytic Streptococcus.

Genital tract: Staphylococcus, Escherichia coli, Diphtheroids and

Lactobacillus acidophilus(Doderlein’s bacillus)

Pathophysiology and determinants of Surgical Site Infection:
Intact epithelial surfaces normally prevent infection of tissues. Surgery breaks
down this protective barrier and also other natural mechanisms namely humoral and

cell mediated immunity"'?-

Postoperative wound infection depends on the complex interaction between”

1. Patient related factors namely, nutritional status, host immunity, co morbid
conditions like Diabetes mellitus

2. Wound related factors namely, Magnitude of tissue trauma, devitalization that
accompany the surgery

3. Microbial factors namely, the production of enzymes that mediate tissue
invasion or that enable the bacterium to survive the host defenses and also the

pharmacologic defense that is administered prophylactically.

14



The milieu of the surgical wound is reviewed as a balance of opposing forces and the
determinants of surgical site infection are"®.

Microbial Concentration & virulence of bacteria,Injured wound or tissues,

Resistance to Antibiotics,

Foreign Material

SSI =

General & local immunity of host, Perioperative Antibiotics

The risk of SSI is also determined as follows;

Bacterial contamination dose x Virulence of the bacteria

SSI risk =

Resistance of the host.

SSI risk is said to be markedly increased if the microbial contamination is

more than 1,00,000 per gram of tissue.

As the number and virulence of contaminating bacteria increases, so does the
chance for development of postoperative infection. Use of foreign materials and
surgical trauma to the tissues act as adjuvants that potentiate the risk of infection,

opposed by the systemic and local host immune response which prevent infection.

The local response ranges from mild inflammatory oedema, erythema to frank
suppuration. The systemic response ranges from mild fever , leucocytosis to severe

septicemia and shock!'®"

15



If the inoculum is less, The infection limits with local edema, erythema and
subsides with antibiotics. A heavy inoculum leads to pus formation and systemic
response”” Any defect in phagocytosis or migration of phagocytes will lead to
prolonged intracellular survival and multiplication of the organisms leading to severe
sepsis. Hence elective operation are avoided if possible in case of immunodeficiency

diseases.

Local factors namely tissue hypoxia, a change in ionic environment , local
fibrin deposition, alteration in levels of opsonic proteins, accumulation of bacterial
products like lipopolysaccharides , proteolytic enzymes such as fibrinolysins and
heparinase alter the local host defence mechanisms and contribute to persistent

infection.

Toxins and other substances produced by Microorganisms increase their
ability to invade and survive in a host, producing damage to the host. Endotoxins
produced by Gram negative bacteria stimulates cytokine production and hence
triggers systemic inflammation syndrome which sometimes leads to Multiple System

Organ Failure.

16



According to the National Health Safety Network the Most common pathogenic

microorganisms isolated from surgical site infections in 2006-2007

Pathogens isolated from SSI

Percentage of pathogenic
isolates reported

Staphylococcus aureus 30%

Coagulase-negative staphylococci 13.7%
Enterococcus spp. 11.2%
Escherichia coli 9.6%
Pseudomonas aeruginosa 5.6%
Enterobacter 4.2%
Klebsiella pneumoniae 3.0%
Candida spp. 2.0%
Klebsiella oxytoca 0.7%
Acinetobacter baumannii 0.6%

In addition to the above, unusual micro organisms are also recognized for

example, Rhizopusrhizopodiformis in contaminated adhesive tapes, Rhodococcus

bronchialis after Coronary Artery Bypass Graft

Mycobacterium species have been reporte

17
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Clinical features of SSI:
Local manifestation:

Surgical site infection(SSI) presents as Superficial Incisional Surgical Site
Infection, Deep Incisional Surgical Site Infection and Organ/Space Surgical Site

Infection.

Wound abscess:

Presents with swelling, pain, redness and warmth

Cellulitis and lymphangitis:
Cellulitis is a non suppurative invasive infection with signs of

inflammationand lymphangitis presenting as red painful streaks at the site.

Systemic manifestation:
Bacteremia and septicemia:

It usually presents with fever associated with chills and rigor. It is
importantin patients with prosthesis and may be associated with Multi System Organ

Failure.

SOURCES OF PATHOGENS CAUSING SURGICAL SITE INFECTION:
The sources can be classified as
A) Primary: Acquired from community or endogenous wound
B) Secondary: Acquired from operating theatres or ward (nosocomial) or from

contamination at surgery"'”"
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Sources can also be classified under the following heads:
A)Direct inoculation
1. At the time of surgery: Resident flora of patient’s skin, Hands of
surgicalteam members(via torn
gloves),Contaminatedsurgicalmaterial, Contaminated host tissue.
2. During postoperative period: Drains & irrigating catheters,

transient/resident flora of patient, infected tissues.

B)Airborne contamination
1. At the time of surgery: Skin and clothing of patient and operating room
staff, inanimate theatre environment, malfunctioning air filtration equipment.

2. During postoperative period: Only in case of open wounds and burns.

C)Haematogeneous — lymphatic seeding:
1. At the time of surgery: Pre-existing infection of non wound sites
(pneumonia, UTI), Intravascular / Intravenous lines.
2. During postoperative period: Postoperative infection of non wound sites

(pneumonia , UTI), Intravascular / Intravenous lines.?)

In short, the source of pathogens causing SSI could be listed as
1. The endogenous flora of patient’s skin, mucous membrane or hollow viscera.
2. Seeding of pathogen into the postoperative wound from a distant site.
3. Exogenous sources like the surgical environment, surgical personnel,
instruments, materials brought into the sterile surgical field during the

procedure®
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RISK FACTORS THAT MAY INFLUENCE SURGICAL SITE INFECTIONS
ARE:
A) Endogenous sources
1.Age
Extremes of age have been found to have influence on the likelihood of

133

wound infection. In the bivariate analysis,by Jeanne Lee et al'*”’ surgical site infection

was associated with an age of seventy-five years or older (p = 0.03),

In 2003, Keith S. Kayel et al®” by their study proposed that older patients
showed increased risk of SSI because they were less likely to mount a strong
immune response, such as fever or leukocytosis, which in turn led to a more subtle

presentation and hence a delay in the diagnosis.

2.Pre- existing illness:
The American Society of Anaesthesiologists(ASA)® preoperative assessment

physical status is considered to be highly predictive of subsequent wound infection.

Code Patient’s Preoperative Physical Status
1 Normal healthy patient
2 Patient with mild systemic disease
3 Patient with severe systemic disease
4 Patient with an incapacitating systemic disease

which is a constant threat to life
5 Moribund patient who is expected to survive for

24 hours with or without operation.
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In a study , by Jeanne Lee et al'®> an ASA score of >3 was estimated to be a

significant predictor of SSI with odds ratio =9.92 and p < 0.001.

In 2010, Alavi K et al® by their study on SSI in inflammatory bowel disease

, found that an ASA score > 2 is a strong predictors of surgical site infections.

3.Diabetes Mellitus

Several studies indicate that Diabetes Mellitus has a significant impact in
wound infection . In a study by Sam Chen, Matt V Anderson et al on association of
Diabetes mellitus(DM) with Surgical Site Infections in Spinal Arthrodesis, DM was
the highest of all the independent risk factors causing SSI and in another study by
Ata A, Vallerian Bt et al, the patients with DM were 1.32 (P < 0.05) times more
likely than nondiabetics to develop SSI after colorectal and non-

: 20,29).
colorectal surgeries?**”

According to a study by Robert Latham et al®”, Postoperative hyperglycemia
and undiagnosed diabetes have been found to have strong association with

development of SSIs among patients undergoing cardiothoracic surgery.

4.0besity:

In a study by Ardeshriri M et al'”, effect of obesity on mortality and
morbidity after  coronary artery bypass grafting surgery in Iranian patients, the
incidence of surgical site infection was found to be increased in patients with Body

Mass Index >30.
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According to Debra et al in a study analyzing the risk factors for superficial
and deep chest surgical-site infections after a coronary artery bypass graft surgery ,
Obese diabetic patients were found to have 7.7 fold increased risk of developing

deep chest infections following surgery.

5.Nutritional status

In 2002, Debra L. Malone et al, in their study on reanalysis of risk factors in
surgical site infection on 5031 noncardiac surgical patients, found that malnutrion
(defined as significant loss of weight in 6 months prior to the surgery) was

significantly associated with increased SSI*".

6.Coexisting infection

Coexisting infections namely, indolent dental, skin soft tissue or urinary
infections at thetime of surgery may serve as a source for 1) haematogenous spread,
causing late infections of prostheses or cardiac valves, or 2) cause bacterial transfer

(77,78)

to contiguous sites These infections have been found to cause 3-5 fold

79

increase in SSI rates'’””’ and hence such infections should be identified and treated

before the surgery.

7.Length of preoperative stay in hospital

In a study regarding the risk factors in SSI in abdominal surgeries by S. M.
Patel et al,in patients who stayed preoperatively for 2-6 days and 7-13 days the SSI
rate were high(12.8% and 33.3% respectively) compared to 5.550% in those who

stayed for 0-1 day®".
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Stephane Leung Wai Sang et al in their study regarding modifiable risk
factor for mediastinitis after cardiac surgery, inferred that, preoperative hospital

stay increased the risk of mediastinitis by 15% per week of stay®*"

8.Remote site infection:

In a prospective 5 year study of Surgical wound infections by M Olson et al
at the Minneapolis VA Medical Center, epidemiologic correlation was found
between remote site infection and subsequent SSI®®
9.Malignancy

In a study conducted by Claesson and Holmlund in 190 patients who
underwent colorectal surgery, the wound infection rate was 17 % in patients with

malignancy compared to 4.5% in those without malignancy.

10.Cigarette smoking

In 2013, Durand F et al assessed the risk factors of organ/space SSI in a
prospective  cohort including 3,908 patients who underwent orthopaedic surgery
with implants and found that a significant association existed between smoking and
organ/space SSI in these patients. According to David E Reichman et al, Cigarette
smoking is considered to interfere with primary wound healing, possibly due to
constriction of peripheral blood vessels which in turn leads to tissue hypovolemia

and hypoxia®”"
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Exogenous sources
1. Length of Surgical procedure
Risk of Surgical site infection has been shown to be proportional to the

length of the surgical procedure by various studies** **.G. Peersman‘®?

in a study on
patients who underwent Total knee replacement correlated that prolonged Operative

Time of duration 127 £ 45 min (p< 0.001) resulted in an increased SSI rate

compared to those patients who underwent surgery for 94 + 28 min .

According to S.M. Patel et al®", in their study regarding risk factors of SSI in
abdominal surgeries, inferred that the rate of SSI increased when the length of
operation exceeded the T hrs(where T is the 75" percentile of duration of a specific

operation performed).

The T Point for Common Surgical Procedures

Operation T Point (hrs)

9}

Coronary artery bypass graft

Bile duct, liver or pancreatic surgery

Craniotomy

Head and neck surgery

Colonic surgery

Vascular surgery

Joint prosthesis surgery

Abdominal or vaginal hysterectomy

Herniorrhaphy

Ventricular shunt

Limb amputation

Appendectomy

ke (NN (N W W W A|AA

Caesarean section
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2. Emergency Procedures
Several studies have shown that emergency operations have a greater
likelihood of SSL.*"*" In a study conducted by Hulam Asghar Channa et al, in
1120 post surgical patients 82 (7.3%) patients developed SSI, among them
infection rate was higher in emergency procedures (13.1%) compared to

elective procedures (2.9%).

3. Airborne contamination:
Air in operation theatre environment and Critical care units, also plays a
major role as a reservoir for microorganisms in causation of SSI®*" These
pathogens may cause deep surgical infection which may even require

reoperation or may endanger life.*?

Wound level factors:

The SSI rate has been found to increase with the Wound class. In a
study regarding risk factors for SSI in abdominal surgeries by S.M.Patel et al,
infection rate was found to increase in the order by 3%, 11.5%, 20% and 40% in

wounds of Classe I, II, III and IV respectively®".
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According to the guidelines for prevention of infections in operating room by

Hospital Infection society, precautions to be taken include

A. Preoperative precautions related to patient

1.

Preoperative antiseptic bath with chlorhexidine is said to reduce the
microbial load reduction by 9 fold compared to Povidone iodine which

reduces the load by lor 2 fold®.

Preoperative shaving done immediately before surgery reduces the risk of
SSI compared to the same being done on the prior night, as any cuts in the

skin due to prior night shaving serves as a foci for bacterial multiplication.

. Patient skin preparation with povidone iodine, 4% chlorhexidine

gluconate, alcohol containing products are recommended to reduce SSI.

Antimicrobial prophylaxis given empirically before surgical procedure
reduces the microbial burden due to intraoperative contamination of the
surgical site and hence the incidence of SSI. They act empirically even before
the host defence get activated. Hence maximum tissue and blood levels of
antibiotic should be present before first incision is made and before
contamination occurs. According to M.E.E. Van Kasteren et al, in their study
on Antibiotic prophylaxis and the risk for SSI  following total hip
arthroplasty, the most important prophylaxis related factor for increased risk
of SSI was timely administration of the first dose of antibiotic. The

importance of administering the antibiotics shortly before the incision is that,
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at the end of the procedure, the concentration of the antibiotic will still be

high enough to prevent infection and reduces the necessity of repeating doses

during prolonged surgery.

(61

B.Preoperative precautions related to the surgical team:

1.

Surgical scrub, hand and forearm antisepsis is mandatory for the surgical
team members who come into contact with the sterile instruments and
operating field.

Infected surgical personnel have been linked with outbreaks of SSI. In a
study®” by Boyce JM et al, a single strain of S. epidermidis infection
caused outbreak of SSI among postoperative patients who underwent
cardiothoracic surgery. One out of the 8 surgical personnel carried the
epidemic strain in his hands which had been identified by identical
susceptibility pattern, Restriction Endonuclease digestion pattern and
plasmid profile. Hence the hospital should implement policies to prevent
such transmission to the patients by restricting these healthcare workers
from exposure prone environment /procedures or even exclude them from

work.

The policies should be designed in such a way that the infected personnel

should report their illnesses readily instead of masking the reality.
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C. Precautions related to Operation theatre environment:

Sources of micro organisms in the theatre environment are epithelial cells,
aerosol, dust, respiratory droplets. The microbial level in the theatre environment is
directly proportional to the total number of people moving about in the room. Hence
minimizing traffic during surgery and avoiding turbulence in the theatre

environments reduces the risk of SSI.

1)Heating Ventilation Air conditioning system(HVAC)
Maintains indoor humidity, temperature, controls odors, removes

contaminated air and minimizes airborne transmission risk®.

Modern operating theatres have latest air filtration systems namely, HEPA
(High efficiency particulate filters), Laminar Airflow air ventilation system and UV

Germicidal Irradiation for upper room air irradiation.

2) DISINFECTION OF SURFACES:

Broad spectrum disinfectants grouped under classes of glutaraldehyde,
Phenolics, alcohols, iodophors and chlorine-based agents which are safe ,
economical and approved by Hospital Infection Control Committee should be
used.®” Common antiseptics used in general surgical practices are Chlorhexidine,

povidone iodine, cetrimide, alcohols hypochlorites and hexachlorophane.
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3)FUMIGATION/ FOGGING:

Fogging an ancient routine though no longer recommended in the west, is still
being used in our country(9). Formalin is being potentially carcinogenic is replaced
with safer agents such as hydrogen peroxide, peracetic acid and other compounds of

formaldehyde®”"

4)STERILIZATION OF INSTRUMENTS:

Surgical instruments should be disinfected by soaking in germicidal
detergents, washed thoroughly and sterilized by steam under pressure or other
approved methods. Barriers and Strict adherence to aseptic techniques must be

adhered to.

5) MONITORING:
The sophisticated systems namely HEPA and HVAC need monitoring
regarding maintenance of filter systems, determination and quantification of

pressure differentials , particle counts and cleanliness of duct .

For microbial monitoring of closed workplace at biorisk, Perugia
universitydevised a system called Microbial environmental monitoring ( MAM-
monitoraggio ambientale microbiologico). Air monitoring formed the fundamental
part of MAM system and the same was assessed as the Index of the microbial air

contamination (IMA) by many methods under the following heads;
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1. Count of colony forming units per cubic meter of air (CFU/m3);
it.  Count of CFU on settle plates;
iii.  Measurement of a chemical component(ATP, DNA)of the microbial
cells/m3 of air
iv.  Counting the microbes using microscope , flow cytometry or fluorescent

in situ hybridization.

The former two methods of counting the CFU are considered to be effective
means of quantification of airborne microbes as the latter 2 methods are not
practical presently and are still under study. The CFU count is the most important
parameter, as it measures the live microorganism which are not only harmful by

themselves but also can lead to more harm by their multiplication.

Air sampling is done in two ways, either active or passive methods . *>?")
Active air sampling

The microbial air contamination is measured by counting the number of
CFU per cubic metre (CFU/m3) of air by using active air samplers. These air
samplers collect a known volume of air from the environment which is blown on to

a nutrient medium through different techniques.

There are many different types of active samplers namely Impingers,
Centrifugal samplers, Impactors (slit-type), Impactors (sieve type), Surface Air
System sampler (SAS), Filtration samplers, Electrostatic precipitation samplers and

Thermal precipitation samplers.
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In this studyCentrifugal samplers is used. It operates under the principle of air

being drawn into the drum and subjected to centrifugal acceleration which leads the

air borne pathogens to impact on the blood agar borne on plastic strips. After

sampling, the plastic strips are removed and incubated at 37°C for 48 hrs and the

. 4).
colonies grown are counted”

Advantages of active air sampling

1. Collects a known volume of air

2. The microbial air contamination is measuredby counting the number of Colony

Forming Units per cubic metre of air (CFU/m3)

3. Sample collection is faster compared to passive air sampling .

Disadvantages of active air sampling:

L.

2.

Expensive
Noisy
Difficulty to sterilize the device

Different samples taken by the same sampler give different results

. Results obtained by different active sampler in the same place show high

variability .

Does not evaluate the fallout microorganisms.

The sampler needs frequent calibration.

The impact on the nutrient medium have been said to inactivate certain

number of micro organisms ©”.
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Passive air sampling:

Passive air sampling is done using settle plates.

Petri dishes containing an agar medium of known diameter are left open to
air for a measured period of time. Microbes carried by dust particles settle on the
surface of themedium with an average deposition rate of 0.46 cm/s . Generally the
plates are incubated aerobically at 37°C for 24 hours and the number of colonies
formed shows the total number of bacteria containing particles settled on the media.
Blood agar is suitable for all pathogenic, saprophytic and commensal bacteria. In

case of any particular pathogen appropriate selective media can be used.

LAB DIAGNOSIS
INVESTIGATIONS:
1. Complete haemogram
2. Urine routine examination
3. Blood urea, sugar and serum creatinine
4. X-ray chest and Abdomen
5. Radiodiagnostic procedures namely, ultrasonogram, CT and MRI if necessary
6. Microbiological investigations
1. Direct Gram staining
2. Aerobic bacterial culture and Antimicrobial susceptibility test for the
isolates.
3. Anaerobic bacterial culture
4. Fungal culture

5. Environmental study
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Investigation of strain relatedness among isolates:

When an outbreak occurs or when an increased incidence of infection is
suspected investigation should be done to isolate the causative organism and the
source should be identified by phenotypic and genotypic methods. A good typing
technique must be discriminatory, reproducible and should have a high degree of

typability.

Antibiotic susceptibility pattern:
This test is readily performed and provides preliminary clue to distinguish
between two isolates in dispute. However this is not ultimate since different strains

may have same pattern. Hence more specialized typing techniques are necessary.

Specialized typing techniques:
Serotyping:

Serotyping distinguishes between the strains of same species by the antigenic
determinants expressed on their cell surface structures using specific antisera. These
antigenic variation is exhibited by cell surface structures such as membrane
proteins, lipopolysaccharides, flagella, fimbriae and capsular polysaccharides.
Strains thus differentiated are known as 'serotypes' and this typing is used in several

gram positive and gram negative bacteria.

Bacteriophage typing:
Phage typing compares the pattern of lysis obtained when isolates are exposed

to a series of phage suspension. This method can be used to type bacteria namely,
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Saphylococcus aureus, Staphylococcus epidermidis, Salmonella typhi and

Pseudomonas aeruginosa .

Molecular typing:
Plasmid profiles- First generation molecular epidemiology:

In this method, plasmids serve as markers of various bacterial strains which
can encode genes for antibiotic resistance and virulence factors. Plasmids are circular
deoxyribonucleic acid molecules which exist in bacteria, independent of the
chromosome. The study of plasmids is important to medical microbiology because

(44)

they have been used to map the spread of antibiotic resistance™” among hospital

pathogens®”

Restriction enzymes and probes — second generation molecular epidemiology:
Restriction enzyme digestion of total cellular DNA from isolates result in a
pattern of different sized fragments separated and compared by agarose gel
electrophoresis restriction enzyme analysis(REA)® . In a study by Abadall O A
Ahmed et al, assessment of preoperative nasal carriers of Staphylococcus aureus
and their development of postoperative wound infection was studied using
restriction enzyme analysis of the protein A and coagulase genes. Out of 98 nasal
carriers, 6 patients developed SSI by the same strain. Another strain (type IV, D4)
was found among 7 hospital staff representing a nosocomially prevalent strain.
The same strain was also encountered in the isolates recovered from postoperative
wounds. Thus REA helps in epidemiologic surveillance to find out cross infection

from the hospital settings.*”
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Amplified Ribosomal DNA Restriction Analysis(ARDRA) is an extension of
Restriction Fragment Length Polymorphism is done for strain typing, where,
enzymatic amplification of conserved genes at the ends of the 16s gene is done
using specific primers and the pattern obtained is analysed . In this technique, a
minimum of 3 restriction enzymes are used to differentiate unrelated organisms

which may yield similar patterns when a single restriction enzyme is used.

Pulse Field Gel Electrophoresis(PFGE) and PCR- Third generation molecular
epidemiology:

Very large DNA fragments(>30 kb) get blocked in the upper part of the gel
and are not separated by conventional electrophoresis. This problem is resolved by
PFGE, in which the electrophoretic current is ‘paused’ in different directions for

different length of time.

In a study conducted in the department of cardiac surgery in Netherlands by
Jan Kluytmans et al during a period of 1-year, 6 SSI were observed to be caused
by Saphylococcus schleiferi . Extensive environmental surveillance and case
control study were performed by molecular typing of the causative microorganism

using PFGE to identify potential sources of infection*®"

P Y Liu et al used Pulsed-field gel electrophoresis and ERIC-based(
enterobacterial repetitive intergenic consensus ) PCR were used to generate and
study DNA fingerprints for 14F. Oryzihabitans isolated from 8 episodes of

nosocomial infections in a period of 2 years. The isolates were identified to be eight
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distinct genotypes, hence all these episodes of infections were inferred to be

independent*”"

DNA sequence analysis- Third generation molecular epidemiology:

Genotype information can be determined precisely as DNA (or RNA)
nucleotide-base sequences. While comparing total chromosomal sequences is not
practical, a subset of nucleotide sequence could be analysed by amplifying a known
DNA segment using Polymerase Chain Reaction (PCR). The amplified product can
be sequenced by automated techniques and multiple isolates can be compared by

sequence based approach using microarrays, multilocus sequence typing etc®"

Thus a typing method which is discriminatory, reproducible, easy to perform
and interpret and also has a high degree of typability is used in epidemiological
studies This in turn helps in implementing infection control policies in the hospital

preventing further spread of infection from the source.

COMPLICATIONS OF SSI:
Local Complications:
1. Wound gapping and dehiscence
2. Abscess and sinuses
3. Antibioma and seroma
4. Burst abdomen

5. Incisional hernia
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Systemic complications:

If the SSI is not treated appropriately, local wound infection may become

generalized. Bacteremia leading to septicemia causing multiple metastatic abcesses

in distant organs which in turn leads to Multi System Organ Dysfunction and death.

TREATMENT:

1.

In patients with superficial abscess, suture removal with incision and adequate
drainage of pus should be done.

In patients with sepsis of open wounds, thorough debridement with appropriate
antibiotics should be given according to the AST report.

In patients with significant systemic symptoms, adjunctive systemic
antimicrobial therapy can be given in conjunction with incision and drainage
even without the AST report.

Once the diagnosis of wound infection is confirmed, the pathogen and
antimicrobial sensitivity are identified, patient is treated with the appropriate
antibiotics . The other two main wound management products which reduce

the bacterial burden in the wound are lodine and silver compounds.
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MATERIALS AND
METHODS



MATERIALS METHODS

The present study was done in the Institute of Microbiology, Madras Medical
College, Chennai. The samples were collected from 200 postoperative inpatients of
General surgery, Cardio Thoracic surgery and Vascular Surgery departments of

Rajiv Gandhi Government General Hospital, Chennai .

Study design & period:

Cross sectional study. One year (from September 2013- August 2014)

= Study population:
Postoperative patients with clinically infected wounds in the General surgical,

Vascular and Cardiothoracic surgical wards.

Ethical clearence:

Before the commencement of the study, approval was obtained from
Institutional Ethics Committee. Informed consent was obtained from all the in-
patients who satisfied the inclusion criteria. Patients belonging to study population

were interviewed with structured questionnaire.

Inclusion criteria:
e Postoperative patients of age more than 18 years of either sex who underwent
surgery with Class I and Class II surgical wound.
e Patients with superficial, deep incisional site and organ/ space surgical site
infections.

e Infections occuring within 30 days of surgery.
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Exclusion Criteria
e Patients with foci of infection prior to surgery.
e Patients with signs of infection on admission.
e Patients already receiving antibiotics for more than 1 week.
e Patients with redressed wounds.

e Patients undergoing re-operation.

Collection of data:

Data were collected from patients who satisfied the inclusion criteria, using
preformed structured questionnaire. Demographic details like name, age, sex,
address, date of admission, diagnosis, name of surgery, date of surgery, type of
surgery, wound class, duration of surgery, duration of pre and postoperative stay in
hospital, clinical history namely, presenting complaints including history of fever
on admission, past medical history, history of any malignancy or associated
immunocompromised state, physical examination including temperature, local
examination finding of the surgical site date of infection, and details regarding

antimicrobial prophylaxis were collected.

Specimens
1. Wound swabs from Surgical site infection.
2. Blood from peripheral vein.
3. Environmental sampling from operation theatres and postoperative wards
4. Nasal swabs from anterior nares and hand culture of hospital personnel

working in postoperative wards.
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COLLECTION OF SAMPLE
Pus Swabs:

Pus samples were collected from patients with SSI in 3 sterile swabs, one for
direct Grams staining for detecting pus cells and microorganisms, second swab for
aerobic culture and third swab for anaerobic culture. The swab were taken from the
leading edge of the wound and placed in a sterile test tube and transported to the

laboratory.

Abscess:

Pus from an abscess was collected at the time of incision and drainage taking
care to avoid contamination from the skin commensal organisms. Under strict aseptic
precautions, the area over the abscess was wiped with sterile saline or 70% alcohol.
Upto 5 ml of pus was aspirated with a sterile syringe and needle and transferred to
aerobic and anaerobic containers(67). Thioglycollate broth and Robertson’s cooked
meat media were used for collecting samples for anaerobic culture. The samples
were properly labelled and transported to the laboratory in appropriate conditions

and processed immediately.

Blood:

Under strict aseptic precautions, venepuncture site was cleaned with 70%
alcohol and then with 2 % Povidone lodine. The disinfectant was allowed to act for 1
minute and then 7ml of blood sample was collected with a sterile syringe of which

Sml was added into a sterile screw capped blood culture bottle containing 25 ml of
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sterile Brain Heart Infusion broth(BHI broth) and 2ml was added to Thioglycollate

broth at bed side.

Processing of sample:
Gram stain :

Smear of the specimens were prepared by evenly spreading on a new glass
slide, air dried, fixed and stained using Gram staining technique. The smear was
examined for the presence or absence of bacterial cells, their gram reaction,

morphology, arrangement and pus cells.

Aerobic culture:

Second swab was inoculated onto Blood agar(BA), Nutrient agar(NA) and
MacConkey agar plate and were incubated at 37°C for 48 hours. After incubation,
bacteria from positive cultures were identified by motility, catalase test, oxidase test,
coagulase test and by means of various other biochemical reactions as per standard
microbiological techniques. [68]. The antibiotic sensitivity test of all isolates were
performed according to CLSI guidelines. If no growth was detected after 48 hours

of incubation the culture was declared negative for aerobic bacterial growth.

Antimicrobial susceptibility testing(AST)®:
AST is done to identify the sensitivity and resistant patterns of all isolates

according to CLSI guidelines.

Non fastidious organisms:

Antimicrobial susceptibility testing was done by disc diffusion method using
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Kirby Bauer’s technique on Mueller Hinton agar (HiMedia, Mumbai)

,usingappropriateantimicrobial drugs as directed by CLSI guidelines™.

Antimicrobial susceptibility testing by Kirby — Bauer Disc Diffusion method:

L.

With a sterile bacteriological wire loop 3- 5 well isolated identical colonies
on an agar plate culture were touched and transferred and emulsified in 3-4ml
of sterile nutrient broth.

Suspension of organism in growth medium is matched to a 0.5 McFarland
standards

Using a sterile cotton swab, the suspension is inoculated onto a plate of
Mueller Hinton Agar and streak the surface evenly over the surface of the
medium in three directions rotating the plate approximately 60 °C to ensure
even distribution.

The surface of the inoculated agar was allowed to dry for 3 to 5 minutes with
the lid in place before adding the antibiotic discs.

Appropriate antimicrobial discs , five discs per plate of 90mm diameter were
placed on the surface of the agar using sterile forceps.

After overnight incubation at 37°C, the diameters of zone of inhibition were

measured in mm with a ruled template.

Quality control tests were done every week using the following standard

ATCC control strains for testing the performance of media & drugs .Interpretation of

Zone of inhibition diameters were done according to CLSI guidelines

()
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ATCC control strains:

» Saphylococcus aureus-ATCC 25923

» Escherichia coli-ATCC 25922

» Pseudomonas aeruginosa-ATCC 27853

» Klebsiella pneumoniae (ESBL)-ATCC 700603

Panel of antibiotics included for testing antimicrobial sensitivity of Gram

negativebacilli.
. . Diameter of Zone of inhibition in
e Disc Gram negative .
Antibiotic = mm.Break points
content bacilli
Sensitive | Intermediate | Resistant
Amikacin 30ug >17 15-16 <14
30 Enterobacteriaceae >26 23-25 <22
Cefotaxime He
Acinetobacter >23 15-22 <14
Enterobacteriaceae >21 18-20 <17
Ceftazidime 30ug P aeruginosad.
- > - <
Acinetobacter sp. 218 15-17 <14
Cotrimoxazole 1.25/
> - <
2375ug >16 11-15 <10
Ciprofloxacin Sug >21 18-20 <17
Gentamicin 10ug >15 13-14 <12
Enterobacteriaceae >23 20-22 <19
Imipenem 10pg P.aeruginosa >19 16-18 <15
Acinetobacter sp. >16 14-15 <13
Piperacillin- 100pg/10 >21 18-20 <17
Tazobactam ng
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The panel of antibiotics included in the antimicrobial sensitivity testing for

Gram positive cocci were (Himedia),

Inhibition zone in mm
Antibiotics Disc content
Resistance | Intermediate | Sensitive
Amikacin 30pug 14 15-16 17
Ciprofloxacin Sug 15 16-20 21
Cotrimoxazole 1.25/23.75ug 10 11-15 16
Chloramphenicol 30ug 12 13-17 18
Clindamycin 2pg 14 15-20 21
Penicillin 10units 28 - 29
Rifampin Sug 16 17-19 20
Erythromycin 15pg 13 14-22 23
Cefoxitin 30png 21 - 22

METHODS OFDETECTION OF § LACTAMASE ENZYME PRODUCTION

IN GRAM NEGATIVE BACILLI:

A) EXTENDED SPECTRUM B- LACTAMASES (ESBL) DETECTION
METHODS™:
ESBLs are classified under Bush class A B- lactamases. They are capable of
hydrolyzing penicillins — Oxyiminocephalosporins and Monobactams (Aztreonam)

and inhibited by B-lactamase inhibitors (Clavulanic acid, Sulbactum and
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Tazobactum) but have no detectable activity against Cephamycins or Carbapenems

(Imipenem, Meropenem).

1. ESBL Screening method: "
Isolates of gram negative bacilli (Klebsiella pneumoniae, Klebsiella oxytoca and

E.coli) showing the following resistance pattern were considered to be possible

ESBL producing strains.
Antibiotic Zone diameter i.‘or poss3ble ESBL
producing strain
Cefpodoxime(10 pg) <17 mm
Ceftazidime(30pg) <22mm
Cefotaxime(30pg) <27mm
Ceftriaxone(30pg) <25mm
Aztreonam(30p.g) <27mm

Isolates of Proteus mirabilis showing the following resistance pattern were

considered to be possible ESBL producing strains.

Antibiotic Zone diameter for pOSS}ble ESBL
producing strain
Cefpodoxime(10 pg) <22 mm
Ceftazidime(30pg) <22mm
Cefotaxime(30png) <27mm
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2) CLSI phenotypic confirmatory method:

3-5 colonies of the isolates grown on a non selective culture medium were
added to 5 ml of nutrient broth and incubated at 35+2° C for 2-4 hrs The resulting
turbidity was matched with 0.5 McFarlands standard. The inoculum was lawn
cultured onto Mueller Hinton Agar plate(HiMedia,Mumbai).Ceftazidime(30pg) disc
and Ceftazidime/Clavulanic acid disc (30ug/10ug) were placed on the surface of the
plate and incubated overnight at 35+2° C. A > Smm increase in the zone diameter for
Ceftazidime- Clavulanic acid combination compared to the zone diameter of
inhibition when tested with Ceftazidime alone confirmed production of ESBL by the

organism.

3) Double disk diffusion synergy test:

Standard disc diffusion test was done with the 0.5 Mcfarlands matched test
isolate  inoculum, with  Ceftazidime(30pg) and Ceftazidime/Clavulanic
acid(20pg/10ug)(Himedia, Mumbai) which were kept 30mm apart from centre to
centre and incubated at 35 £2°C in ambient air for 16-18 hours.The test organisms
with an increased Ceftazidime zone size towards the the Ceftazidime/Clavulanic

acid disc was interpreted as an ESBL producer.

46



Methicillin resistance detection in Staphylococcus aureust™:
Disc diffusion method:

0.5 Mcfarland’s suspension of test isolate was lawn cultured on MHA plates.

30 pg Cefoxitin disc is placed on the surface of lawn culture ,incubated at 33—
35 °C; in ambient air for 16—18 hours. Isolates showing inhibition zone diameter >22
mm ,were considered as Methicillin sensitive strains and those that show inhibition

zone diameter <21 mm ,were considered as Methicillin resistant isolates.

Detection of Vancomycin MIC for Staphylococcus aureus isolates by
macrobrothdilution methods ¥ :

Cation adjusted Mueller Hinton broth.(pH 7.2-7.4) was used

Media Preparation of stock antibiotic solution:

Formula:

1000
W= oo xVxC, where
P
W = the Weight of the antibiotic to be dissolved in the volume V
V = the Volume of the stock solution to be prepared (10ml)
C =the final Concentration of the antibiotic solution (1024pg/ml)

P= the Potency of the antibiotic in relation to the base. (For vancomycin, Potency is

950/1000 mg; Himedia)
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Preparation of working antibiotic solution:

e Two rows of 10 sterile plugged test tubes were arranged in the racks.

e In a sterile tube, 8ml of broth containing the concentration of antibiotic(128
ng/ml) required for the first tube in each row was prepared from appropriate

stock solution(1024 pg/ml) .

e The contents of the above container were mixed thoroughly and using a sterile

pipette, 1ml of the stock solution was transferred to first tubes in each row.

e Using a fresh pipette, 4ml of MH broth was added to 4ml of the stock solution
, mixed well and from this concentration, 1ml was transferred to the second

tube in each row

e The procedure was repeated till the 11th tube

e The first row of tubes were inoculated with test organism

e The second row of tubes were inoculated with ATCC Staphylococcus aureus

25923.

e 1 ml of the antibiotic free broth was placed in the last tube in each row as

growth control.

¢ 1 ml of antibiotic solution in each concentration were kept as sterility control.
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Inoculum preparation for the test and ATCC control and incubation:

To 9.9 ml of MH broth in a sterile container , 0.1 ml of 0.5 Mcfarland
turbidity matched test organism was added and mixed well.

Using 2 ml sterile syringe, 1 ml of the above inoculum was transferred to each
antibiotic containing tubes in the first row and also to the growth control

tube.

Similarly ATCC control strain inoculum was prepared and transferred to the

tubes in the second row.

These tubes were incubated at 37°C overnight.

Observation &Interpretation:

The MIC of ATCC control strain were observed, they were within sensitive

range, hence the test was considered to be valid.

The lowest concentration of the antibiotic in which there was no visible

growth was taken as the MIC of the drug for the test organism.

Interpretation criteria: for vancomycin MIC values.

MIC <2w/ml —sensitive.MIC :4-8 nug/ml —Intermediate .MIC >16pg/ml.

Anaerobic culture:

The third swab collected from necrotic tissue and exudates from deep wounds

were inoculated into thioglycollate broth for anaerobic culture and were transported

to the laboratory immediately. Inoculated thioglycollate broth were incubated at
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37°C for 48- 72 hours and examined daily for 3 days for the presence of turbidity. If
turbidity was observed in the broth, smears were prepared and examined by Grams
staining and subcultured onto Selective Anaerobic Blood Agar Plates . The
inoculated plates were placed in MclIntosh Fildes anaerobic jar with the media facing
upwards. Commercially available Gas-Pak (Hi media Laboratories Pvt limited)
were cut open at one corner and placed in the jar , the lid was closed immediately
and incubated for 48 hours. A plate inoculated with Pseudomonas aeruginosa was

used as the biological indicator to check the anaerobiosis.

After appropriate period of incubation, plates were examined for evidence of
growth. If growth were present Colony morphology was observed, smears were
made and Gram staining was done to determine the cell morphology and organisms

were identified upto genus level.

Isolates with morphology suggestive of anaerobes were subcultured onto
RCM. Aerotolerance of those isolates were checked by inoculating them onto Blood
agar plates and incubating them aerobically at 37°C. Those isolates which did not
grow on the aerobically incubated subculture plates were taken as obligate

anaerobes.

Further, smears were prepared from the RCM subcultures to check the purity

of the isolates.

If the plates did not show any growth at 48 hrs, it was incubated for a further

period of 72 hrs before discarding.
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Blood Culture:

The patient’s blood sample were inoculated into Brain Heart Infusion (BHI) Broth
and Thioglycollate broth and incubated at 37°C aerobically and examined for
turbidity at 24 and 48 hours. If turbidity was observed in BHI, subcultures were done
onto Blood Agar and MacConkey Agar. These plates were incubated aerobically at
37°C for 24 hrs. Any growth observed was identified up to species level by colony
morphology, Gram staining, catalase test, oxidase test, motility and biochemical
reactions. Subcultures were done every third day for a period of 10 days and a

negative report was given if no growth was observed.

Environmental study:

Air quality surveillance:

Air quality surveillanceis done to examine the content of the air for any particular
pathogens. Since it is an expensive, time- consuming process complicated by
various protocols, analysis, and interpretation, air sampling should be done only if
warranted. As air still remains as a cause of nosocomial postoperative wound
infection, this study included air sampling for linking microorganisms from
environmental samples with clinical isolates from post operative wound

infections”>7,

Air quality surveillance was performed in the General surgery, Cardio Thoracic
Surgery and Vascular Surgery operation theatres and postoperative wards,
simultaneously using an air sampler device (LA 002) and the settle plate technique.
A total of 11 operation theatres and 3 postoperative wards were subjected to
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surveillance .The study was carried out in the OT before the start of the routine

surgeries to avoid trafficking while the sampling procedure is done.

Passive air sampling -Settle plate method :-

Standard petridishes of 9 cm diameter containing sheep blood agar, labelled
with date, time and period of exposure, were left open to air according to 1/1/1
scheme®, ie, for 1 hour, atleast I m away from walls and 1m from the floor adjacent
to one end of the operating table(53). The plates were closed after 1 hour and were
incubated at 37° C for 48 hours. After incubation, the colonies observed on each
plate were counted and noted as the number of bacteria carrying particles which have

settled over the area of the given plate in the given period of time.

CFU is calculated by the formula( Polish standard PN89/2-04088/08)">

CFU/m3 = ax1000 / p x.t.x 0.2 where a= the number of colonies on the Blood
agar plate p= the surface measurement of the Blood agar plate used

t= the time of exposure of the Blood agar plate.

The colonies on each plate were identified upto species level by Grams
staining, motility, catalase test, Oxidase test and routine biochemical reactions®V.

Antimicrobial susceptibility pattern was identified and compared with that of the

clinical isolates from postoperative wound infection.

Active air sampling :
Active air sampling was done by air sampler system (Himedia-LA002) using

sterile plastic air sampler strips containing blood agar. The air sampler works under
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the principle of centrifugal impaction and samples total volume of 280L/min with a
rotational speed of 3970 RPM. The blood agar strips were inserted into the sampler
and a volume of 280L/min air was sampled at rest, as a single continuous drawing
for 7 min, with no people in the OT upto 6 feet height and 1 feet above the operation
table®'? . The strips were incubated at 37 ° C for 24 hrs. The Microbial Air

Contamination were measured as CFU/m3 by the formula®?

CFU /m’® = Total No. of colonies on blood agar stripx25 / Time of exposure in

minutes.

Surface swabs:-

Swabs were collected from various surfaces in all OTs (OT table, light, Air
conditioner, Boyles’ apparatus, washing room, drug rack) using peptone water and
Robertson’s cooked meat medium (RCM). The peptone water swabs were streaked
on nutrient agar, blood agar plates and MacConkey agar. The plates were incubated

at 37°C for 24hrs and the colonies observed were identified by biochemical tests.

The swabs collected in RCM were kept in water bath at 80°C for

30min ©”

and incubated at 37°C for 5 days. Smears were prepared from these tubes,
Gram stained and examined for Clostridium tetani spores. Tubes showing spores

were subjected to anaerobic culture on blood agar using Gaspak system and aero

tolerance test."'%*¥ Details of the results were recorded.
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Nasal swabs and hand culture:

Nasal swabs were taken from anterior nares and hand imprints on 90mm 5 %
blood agar plate from 30 hospital personnel which included nursing staff, doctors,
interns, postgraduates, sanitary workers and other personnel working in the

postoperative wards.

The hand imprint blood agar plates were incubated at 37°C for 48hours. The
nasal swabs were streaked onto 5% Blood Agar plates and incubated at 37°C for
48hours. The colonies observed on the plates following incubation were identified
by Grams stain , Catalase test, Oxidase test and various biochemical reactions.
Antibiotic sensitivity of the isolates were identified by Kirby Bauer Disc Diffusion

method according to CLSIV" .

MOLECULAR METHOD:
Polymerase chain reaction:

Two strains of Methicillin resistant Staphylococcus aureus isolated from
wound culture in patients who underwent General surgery had an antibiotic
resistant pattern  similar to that of Methicillin resistant Staphylococcus aureus
strain isolated by passive air sampling method from General surgery Operation
theatre. DNA of these isolates were extracted, 16S rRNA gene amplification and
Amplified Ribosomal DNA Restriction Analysis (ARDRA) were performed in order

to differentiate the bacterial strains.
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Protocol for DNA extraction:

>

*,

S

Mid log phase cultures were harvested by centrifugation and washed twice in

TE buffer (10mM Tris; ImM EDTA pH-8.0).
Pellets were suspended in 400ul of sucrose TE for lysis.

Lysozyme (10 mg/ml) was added and the mixture was incubated at 37°C for

30 mins.

After 30 mins 100ul of 0.5M EDTA (pH-8), 60ul of 10% SDS and 3ul of
proteinase K (20 mg/ml stock) were added and incubated at 55°C for 12

hours.

To remove the proteins, purification was done by adding 500ul of equilibrated

phenol and chloroform 1:1 ratio.

Spun at 10,000 rpm for 10 mins.

The above step was repeated once again.

Extracted once with chloroform: isoamyl alcohol (24:1) 500ul.

Spun at 10,000 rpm for 10 mins.

the supernatant was precipitated with 2.5 volume of 100% ethanol.
Centrifuged at 10,000 rpm for 10 mins.

Discarded the ethanol and to the pellet added 70% ethanol and spun.

After air drying, the tubes were resuspended with 20 pl of Milli Q and kept at

-20° C.
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Amplification of 16S rRNA gene from Staphylococcus aureus isolates of surgical
OT and PO ward :
Bacterial 16S rRNA gene was amplified from the extracted genomic DNA

using the following universal eubacterial 16S rRNA gene primers"'®,

Forward primer 5' AGAGTTTGATCCTGGCTCAG 3' (E. cali positions 8-27)
Reverse primer 5' ACGGCTACCTTGTTACGACTT 3' (E. coli positions 1492-

1513).

Reaction volume = 50 pl

Components Stock concentration coxgzgi:tgion
Taq buffer with Mgcl, 10X 1X
dNTPs 10 mM 50uM
Forward primer 10 uM 0.2 uM
Reverse primer 10 uM 0.2 uM
Taq polymerase 10/l 1U
Template ~20 ng

Thermal-cycling profile

Initial denaturation - 95 °C for 5 min
Denaturation - 94 °C for 1 min

Annealing -55°Cfor 1 min 40 cycles
Extension - 72 °C for 2 min

Final extension - 72 °C for 10 min
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Amplified Ribosomal DNA Restriction Analysis (ARDRA)
Amplified Ribosomal DNA Restriction Analysis (ARDRA) was performed in

order to differentiate the bacterial strains.

Protocol:

% The 16S rRNA-PCR products were digested with four selected restriction

enzymes (Hinf I, Rsa I, Mspl and Alul) in separate reactions.

+¢ The digestion was performed for 3 h at 37°C in 20ul reaction volume
containing 10ul of PCR product, 2ul of commercially supplied incubation

buffer, 7ul of milli Q water and 1ul (10U/pl) of restriction enzyme.

+» Digested products were run on 2% agarose (Amersham, USA) gel in 1X TAE
buffer for 4 h at 2V/cm. Gels were stained with Ethidium Bromide and

visualized under UV transilluminator and results were analyzed.
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RESULTS

Total number of patients with clinically suspected SSI: 200
Total number of culture positive patients: 140
Total number of culture negative patients: 60

Table 1: Master table showing the age wise break up of patients with clinically suspected SSI and culture positivity
in various departments:

General Surgery Cardiothoracic surgery Vascular surgery
z z z
3 @ g | 3 2 g | & ° 2 g
2= 8 © 2 = 2= g © 2 5 | 23 ® ] =
w | E4 S, 5| 5| 2 | EZ s, 55| 2| 2 |EZ E.| 5| 5| 3
[T} S = © = =¢ | =2 S 2 = ° = 22| =2 S 2 ° = @ = T2 =82 H 2
< |s&| = E |CE| BE| 2 2 |sg| = E |CE | BE| 2 2 |se8| = E |Cs| BE| 2 2
Sg| 2| § |28 |<8| 2| 2 |S3| £ | E |8 |<8| 2| 2 |S3| 2| E |2%|<8| g | =
S & 4 S o c ¥ = S S 2 4 = ° ¥ = S S 2 4 s o S g = S
z 2 s | s = £ 3 |z ¢& s B | &= £ 5 |z & S| 8= £ z
s 2 z z 2 S | 5% z z 2 s | 8% z z 2 g
S < ° < ] <
= = =
<20yrs 10 5 5 8 2 8 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0
21-30 21 12 9 15 6 15 3 4 2 1 3 1 3 0 1 0 1 1 0 1 0
31-40 31 16 15 21 10 21 0 10 9 1 5 5 5 [} 0 0 0 0 0 0 0
41-50 28 14 14 25 3 25 1 6 6 0 5 1 5 0 3 3 0 3 0 3 0
51-60 39 24 15 24 15 24 1 8 8 0 5 3 5 0 2 2 0 2 0 2 0
>60yrs| 29 17 12 20 9 20 2 3 3 0 1 2 1 0 4 3 1 3 1 3 0
Total 88 70 113 45 28 3 18 13 9 2 10 1
158 113 7 31 19 0 1 11 0
Perc (55%) | (44%) ((71.5%)|(28.5% 90.3%)| (9.6%) |(58.1%)|(41.9%) (82%) | (18%) [(90.9%)| (9.1%)

58




Total number of clinically suspected SSI in General surgery

Total number of culture positivity in General surgery

1 158

- 113(71.5%)

Total number of clinically suspected SSI in Cardiothoracic surgery : 31
Total number of culture positivity in Cardiothoracic surgery : 18(58.06%)
Total number of clinically suspected SSI in Vascular surgery 11
Total number of culture positivity in Vascular surgery : 10(90.09%)
Table:2 GENDER DISTRIBUTION IN SSI
. P Percentage
Gender No. with culture positivity _
n=140
Male 90 64.29%
Female 50 35.71%
Total 140 100%

Gender proprtion with culture positivity

H Male

B Female

Males (64.29%) had a higher SSI rate compared to females(35.71 %)
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TABLE: 3 ANALYSIS OF SSI RATE BY WOUND CLASSIFICATION:

Various surgeries Clean Clean contaminated
General surgery 34 79
Cardiothoracic surgery 5 12
Vascular surgery 9 1
Total 48(5.3%) 92(10.22%)

140 -
120 -
100 -

80 -

60 -

M Clean contaminated
40 - H Clean
-
0 ;
QA QA QA >
\‘—) . o‘—) “o
@ S NG
& & N
Q o Q
© & Q2
6\0

%

Clean contaminated surgical wounds(10.22%) had higher SSI rate compared

to clean wounds(5.3%).
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Table:4 ANALYSIS OF AGE DISTRIBUTION AMONG WOUND CULTURE

POSITIVE PATIENTS
Age No. of P;tsi‘lmt with Percentage(n=140)

Less than 20 8 5.71%
21-30 18 12.86%

31-40 28 20%
41-50 26 18.57%

51-60 35 25%
Above 60 25 17.86%

Total 140 100%

Age Distribution in SSI

40

35

30

25
20
= No of Patient
15
10
0 I T T T T T

Less than 21-30 31-40 41-50 51-60 Above 60
20

The Surgical site infection was relatively high in the age group of 51-60 years
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Table:5 ANALYSIS OF SSI RATE IN PATIENTS WITH

VARIOUS ASA SCORE
| T
2 ASA score 31 22.14%
3 ASA score 45 32.14%
4 ASA score 64 45.72%
Total 140
*ASA - The American Society of Anaesthesiologists
70
60
50
40
0 ® Seriesl
20 -
10 -
0 -
2 ASA score 3 ASAscore 4 ASA score
The SSI rate was found to be higher in patients with ASA score >2.

62




TABLE:6 CORRELATION OF DURATION OF PRE OPERATIVE

HOSPITAL STAY WITH DEVELOPMENT OF SSI POSTOPERATIVELY:

. Total No. of Patients Percentage
S.No. Preoperative stay with SSI (n=140)

1 0- 1 day 10 7.5%
2 1 day- 7 days 38 27%
3 More than 7 days 92 65.5%

Total 140 100%

Pre-operative stay and SSI
H upto 1 day

1 day- 1week

= More than 1 week

The rate of SSI increased with the duration of preoperative hospital stay.
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TABLE:7 CORRELATION OF DURATION OF SURGERYWITH

DEVELOPMENT OF SSI POSTOPERATIVELY:

Duration of Surgery Total No. of patients with SSI | Percentage (n=140)
Upto 30 Min 1 0.70%
31 - 60 Min 30 21.30%
61 - 120 Min 36 26%
Above 120 Min 73 52%
Total 140

Duration of Surgery and SSI rate
80

70

60
50

40

M Total No. of patients

30 A
20 -
10 A

0 .
Upto 30 Min 31-60 Min 61-120 Min Above 120
Min

The SSI rate was found to be higher in patients who were operated for more

than 2 hours(52%).
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TABLE:8 ANALYSIS OF TIME DURATION OF INFECTION AFTER THE

SURGERY:
Post Operative Total No of Patients Percentage
Stay with SSI (n=140)
Upto 1 day 0 0%
2 - 3 days 15 10.72%
4 - 5 days 48 34.28%
Above 6days 77 55%
Total 140 100%

Postop Days

H Upto 1 day
H 2 -3 days
4 -5 days

H Above 6days

The rate of postoperative wound infection was found to increase with the
increase in postoperative days. SSI rate was higher among patients with
postoperative stay of more than 6 days (55%) compared to a stay of 2-

3days(10.71%).
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TABLE:9 INFECTION RATE IN VARIOUS SURGERIES IN GENERAL

SURGERY :
Tota:)lfNo. Proportion of
patients . Culture 1nfect-10n n
S.No Type of the surgery . Culture positive . various
diagnose negative .
d with surgeries
SSI (n=158)
T | M* | P*
1 Appendicectomy 25
21 17 4 4 13.29%
2 Laporotomy and mesh repir 25 16 16 0 9 10.13%
3 Hernioplasty 19 12 12 0 7 7.6%
4 Mastectomy 16 11 10 1 5 7%
5 Cholecystectomy 15 9 9 0 6 5.7%
6 Hemlgolectomy/Segmental 15 14 12 5 | 8.9%
resection
7 Ileotransverse anastamosis 10 6 6 0 4 3.8%
8 Excision of Lipoma/cyst 9 6 6 0 3 3.8%
9 Omental patch closure 7 4 4 0 3 2.5%
10 Whipple's procedure 4 4 4 0 0 2.5%
11 Hysterectomy 4 2 2 0 2 1.3%
1 | RouxenY 4 4| 4 |o 0 2.5%
hepaticojejenostomy
13 Thyroidectomy 3 2 2 0 1 1.3%
14 Adrenelectomy 2 2 2 0 0 1.3%
Total 158 113 | 106 7 45 71.6%

T*-Total, M*-Monomicrobials, P*-Polymicrobials
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INFECTION RATE IN VARIOUS GENERAL SURGERIES:

Adrenelectomy

Thyroidectomy

Roux en Y hepaticojejenostomy
Hysterectomy

Whipple's procedure

Omental patch closure

Excision of Lipoma/cyst

Ileotransverse anastamosis

Hemicolectomy/Segmental resection
Cholecystectomy
Mastectomy

Hernioplasty

Laporotomy and mesh repir

Appendisectomy

0 5 10 15 20 25 30

M Culture positive M Total No. of patients diagnosed with SSI

Among 158 General surgery patients who were clinically diagnosed with SSI,
113 were culture positive, of which appendicectomy had the highest rate of
infection(13.29%) followed by laparotomy with mesh repair(10.13%) . SSI rate was
least(1.3%) in patients who underwent thyroidectomy, adrenelectomy and
hysterectomy.Monomicrobial isolates predominated over polymicrobial isolates in

General surgical patients.
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TABLE:10 SSI RATE IN VARIOUS CARDIOTHORACIC SURGERIES

Total No. of P.r 0p01‘.tIOIE of
S. . infection in
patients Culture Culture .
N | Type of surgery . . .. . various CTS
diagnosed with positive negative .
0 . . surgeries
SSI clinically >
n=31
TIM| P
1 | Lobectomy 9 I 1 25.8%
8171 1
2 | Pneumonectomy 5 41410 1 13%
3 Valve replacement 1 >1a 1o 9 6.45%
surgery
4 | CABG 4 21210 2 6.45%
5 | Decortication 2 21210 0 6.45%
111
Total 31 1 13 58.06%
817
T*-Total, M*-Monomicrobials, P*-Polymicrobials
e
Decortication .
{ |
Pneumonectomy -
0 5 10 1
B Culture positive B Total No. of patients diagnosed with SSI clinically
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Out of 31 Cardiothoracic surgery patients who were clinically diagnosed to
have SSI, 18 were culture positive. Among these culture positive patients,
lobectomy patients(25.8%) formed the highest proportion. In patients who
underwent Valve replacement surgery, 11 were clinically diagnosed with SSI but
only 2 were culture positive and the SSI rate was also low(6.45%).Among the 18
culture positives in Cardiothoracic patients 17 were mono microbials and 1 was

polymicrobial.

TABLE:11 INFECTION RATE IN VARIOUS VASCULAR SURGERIES

Total pts. Proportion of
With SSI Culture |, -oPOTHON O
S.No . . Culture . infection in various
Procedure clinically . negativ .
diagnosed positives os surgelrlles
n=
SSI
1 B fi 9 T | M7 P 1 72.72%
ypass gratt N N 0 . ()
o | Arterial 1 1|1 ]o]| o 9.09%
Cystectomy
3 | Amputation 1 1 0 1 0 9.09%
Total 11 10 9 1 1 90.09%

T*-Total, M*-Monomicrobials, P*-Polymicrobials
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SSIin Vascular Surgery

® Bypass graft
m Cystectomy

= Amputation

Among 11 patients with clinically diagnosed SSI, 10 were culture positive
and patients who underwent Bypass graft(72.72%) had higher rate of SSI. Of these
10 culture positive wounds, 9 were due to monomicrobials and 1 due to

polymicrobial.
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Table:12 FREQUENCY OF VARIOUS PATHOGENS CAUSING SSI IN

RELATION TO VARIOUS SPECIALITIES

Among the total 150 isolates Causing SSI, bacterial isolation rate was higher in
General surgery120/150 (80%) compared to Cardiothoracic

surgeryl19/150(12.66%)and Vascular surgery11/150(7.33%).

Percentage
) General | Cardiothoracic | Vascular of various
Organisms Total .
surgery surgery Surgery organisms
(n=150)
Aero_bic isolates: 78 ) 1 31 20.66%
E.coli
Staphylococcus aureus 20 6 3 29 19.33%
Pseudomonas aeruginosa 17 5 3 25 16.67%
Klebsiella pneumoniae 18 2 3 23 15.3%
Klebsiella oxytoca 15 2 1 18 12.%
Staphylococcus R
epidermidis 7 1 0 8 5.33%
Acinetobacter spp. 5 1 0 6 4%
Proteus mirabilis 3 0 0 3 2%
Anaerobic isolates: o
Peptostreptococcus spp. 3 0 0 0 2%
Bacteroides fragilis 4 0 0 0 2.67%
Total 120(80%) | 19(12.67%) | 11(7.33%) | 150 100%

71



Frequency of various bacteria causing
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In this study, Escherichiae coli 31/150(20.66%) was the most frequent

pathogen isolated from the Surgical site infection. The least common were

anaerobes (Peptostreptococcus spp. 3/150( 2%) and Bacteroides 4(2.67%)).

30

25 A

B General surgery

 Vascular Surgery

B Cardiothoracic surgery
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TABLE: 13 PATHOGENS CAUSING SSI IN GENERAL SURGERY

Organisms General surgery Pe;ieil ;zge
T* M* | P*
E.coli 23.33%
28 26 2
Saphylococcus aureus 20 18 2 16.67%
Pseudomonas aeruginosa 17 17 0 14.17%
Klebsiella pneumoniae 18 17 1 15%
Klebsiella oxytoca 15 15 0 12.5%
Saphylococcus epidermidis 7 7 0 5.83%
Acinetobacter spp. 5 5 0 4.17%
Proteus mirabilis 3 1 2 2.5%
Peptostreptococcus spp. 3 0 3 2.5%
Bacteroides fragilis 4 0 4 3.33%
Total 113 106 14 100%
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Pathogens causing SSI in General surgery

M E.coli

B Staphylococcus aureus

m Pseudomonas aeruginosa

H Klebsiella pneumoniae

H Klebsiella oxytoca

m Staphylococcus epidermidis

Acinetobacter spp.

I Proteus mirabilis

Peptostreptococcus spp.

I Bacteroides fragilis

Total

In General surgical wound culture, E.coli (28/120) was the commonest
isolate  followed by Saphylococcus aureus(20/120), Pseudomonas
aeruginosa(17/120) and Klebsiella pneumoniag(18/113) and the least common was

Proteus mirabilis (3/120).

Anaerobes in General surgical patients, were isolated in combination with

aerobes like E.coli and Proteus mirabilis.
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TABLE: 14 PATHOGENS CAUSING SSI IN CARDIOTHORACIC

SURGERY
. . . Percentage
Organisms Cardiothoracic surgery —

(n=19)

E.coli 2 10.52%

Saphylococcus aureus 6 31.57%

Pseudomonas aeruginosa 5 26.31%

Klebsiella pneumoniae 2 10.52%

Klebsiella oxytoca 2 10.52%

Saphylococcus epidermidis 1 5.26%

Acinetobacter spp. 1 5.26%

Total 19 100%

Pathogens causing SSl in CTS
Staphylococcus aureus ]
Pseudomonas aeruginosa o
Klebsiella pneumnoniae | EBSSS—
Klebsiella oxytoca | S—— m Total No. of organism
Ecoli | IN———
Staphylococcus epidermidis —
Acinetobacter spp. »
0 1 2 3 4 5 6

In cardiothoracic surgery, Staphylococcus aureus 6/19(31.57%) was the most
common isolate followed by Pseudomonas aeruginosa 5/19(26.31%) and Klebsiella
pneumonia 2/19(10.52%) . The least common isolate was Acinetobacter spp.

1/19(5.26%).
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TABLE : 15 PATHOGENS CAUSING SSI IN VASCULAR SURGERY

) Percentage
Organisms Vascular surgery (n=11)
E.coli 1 9.09%
Staphylococcus aureus 3 27.27%
Pseudomonas aeruginosa 3 27.27%
Klebsiella pneumoniae 3 27.27%
Klebsiella oxytoca 1 9.09%
Total 11 100%
Organisms causing SSI in VS
~ e e A
3 -
2.5
2 -
1.5 -
1 - Total No. of isolates
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In vascular surgery,

Saphylococcus aureus, Klebsiella pneumoniae and

Pseudomonas aeruginosa (27% each) were common pathogens, whereas Klebsiella

oxytoca and E.coli(9.09% each) were less common isolates.
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TABLE 16 : ANTIMICROBIAL SENSITIVITY PATTERNS OF GRAM
POSITIVE BACTERIAL ISOLATES:

MSsA MRSA S idermids
Antibiotics n=4

Sensitive % Sensitive | % Sensitive %

Amikacin 16 76% 7 87.5% 3 75%
Ciprofloxacin 12 57.14% 4 50% 2 50%
Penicillin 2 14.28% 0 0% 0 0%
Erythromycin 16 76.19% 4 50% 2 50%
Chloramphenicol 20 95.24% 7 87.5% 3 75%
Vancomycin 21 100% 8 100% 4 100%

All the Gram positive cocci were 100% sensitive to vancomycin and least

sensitive to penicillin.
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TABLE 17: ANTIMICROBIAL

NEGATIVE BACTERIAL ISOLATES

SENSITIVITY PATTERNS OF GRAM

. No. of . .
Organism isolates AK CZ Cip Gm PT Imip
. ) 93.5% | 22.58% | 41.93% | 35.48% | 90.32% | 100%
Escherichia coli 31
(29) (7 (13) (11) (28) | (31)
Klebsiella 73 69.56% | 65.21% | 52.17% | 43.47% | 87% 100%
pneumoniae (16) | (15) (12) (10) (20) | (23)
. 67% | 38.88% | 33.33% | 16.66% 89% 100%
Klebsiella oxytoca 18
ol a2 | @ | © | 6 | a6 |as
Pseudomonas 75 76% 28% 84% 44%, 88% 100%
aeruginosa (19) (7) 1) (11) (22) | (25)
) 83.33% 0% 66.66% | 50% | 83.33% | 100%
Acinetobacter 6
P G | © | @ | | e |®
Proteus mirabilis 3 100% 67% 67% 0% 100% | 100%
(3) 2 (2) 0 (3) (3)

All the Gram negative bacilli were 100% sensitive to Imipenem and were least

sensitive to Ceftazidime and Gentamycin.
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TABLE 18: METHICILLIN RESISTANCE IN STAPHYLOCOCCUS AUREUS

ISOLATED FROM SSI

- Percentage of
Speciality S.aureus MRSA MSSA MRSA
General surgery 20 6 14 30%
Cardiothoracic surgery 6 1 5 16.66%
Vascular surgery 3 1 2 33%
Total 29 8 21
30 -
25 -
20 -
15 A M S.aureus
B MRSA
10 -
5 -
0 T T T T
General Cardiothoracic Vascular Total
surgery surgery surgery

Out of 29 Saphylococcus aureus isolates from SSI, 8 isolates(27.58%) were

Methicillin resistant and 21 isolates were methicillin sensitive(71.41%).
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TABLE 19 : INTERPRETATION OF MIC OF VANCOMYCIN FOR

METHICILLIN RESISTANT STAPHYLOCOCCUS AUREUS BY

MACROBROTH DILUTION METHOD

Number of MRSA MIC value Interpretation
8 ug/l Sensitive
<2pg/ml - Susceptible
4-8ug/ml - Intermediate
>l6pg/ml  — Resistant

All the eight Methicillin Resistant Staphylococcus aureus isolates were

sensitive to Vancomycin by Macrobroth dilution method .

TABLE 20: EXTENDED SPECTRUM BETA LACTAMASE(ESBL)

PRODUCERS CAUSING SSI:
orgmisms [ ntl | wsm [ Perena B
Escherichiae coli 31 23 31%
Klebsiella pneumonia 23 8 11%
Klebsiella oxytoca 18 11 15%
Proteus mirabilis 3 2 3%
Total 75 44 59%
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ESBL producing GNB causing SSI

M Escherichiae coli
H Klebsiella pneumonia
m Klebsiella oxytoca

M Proteus mirabilis

Among 75 enteric Gram negative bacilli 44(59%) were ESBL producers.

TABLE 21: CORRELATION OF ISOLATES FROM BLOOD AND WOUND

CULTURE AMONG VARIOUS SURGERIES:

Among the total 200 patients who were clinically diagnosed with SSI, 12
were found to be blood -culture positive. The most common isolate
wasSaphylococcus aureus(6) followed by S taphylococcus epidermidis(3),

Escherichia coli(2) and Proteus mirabilis(1).
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Blood

Organism in Blood

Diagnosis Surgery Wound culture culture culture
Left P.ostlat. Left lower NG Positive Stap_hyl ococcus
Bronchiectasis lobectomy epidermidis
Right Right Staphylococcus Positive Staphylococcus
Bronchiectasis | pneumonectomy aureus(MSSA) aureus(MSSA)
Mass Rt Colon .nght NG Positive Staphylococcus
hemicolectomy aureus
Incisional . Saphylococcus " Saphylococcus
hernia Mesh repair aureus(MS3A), Positive aureus(MSSA)
Carcinoma Whipple's E.col
Head of PP ' Positive E.coli
procedure
Pancreas
Adrenelectomy
Pheachromocy . Saphylococcus . Staphylococcus
toma with aureus(MSSA) Positive aureus(MSSA)
Nephrectomy
Intestinal Klebsidla
obstruction Laporotomy . .. Staphylococcus
with umbilical | with mesh repair | PPEUMOMIa&(ESBL) | Positive aureus (MSSA)
hernia
Acute . . Saphylococcus
Appendicitis Appendisectomy NG Positive epidermidis
Incisional Laprotomy & Staphylococcus Positive Staphylococcus
hernia Mesh repair aureus(MR3A), aureus (MRSA)
Incisional Mesh repair Proteus Positive Proteus
hernia p mirabilis(ESBL) mirabilis(ESBL)
Carcinoma Rt | Modified radical Klebsiella oxytoca Positive Stap_hyIOCQC_CUS
breast mastectomy epidermidis
Subacute Ileal resection
intestinal . NG Positive E.coli
. and anastamosis
obsruction
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Both wound and blood culture isolates were similar in 6 patients. In the rest 6
patients the blood culture isolates could have routed from other source of infection.
Nine isolates were from patients who underwent abdominal surgeries, 2 isolates

from Cardiothoracic surgery and 1 from Modified radical mastectomy.

Organism isolated in Blood culture

M Escherichia coli
B Proteus mirabilis
m Staphylococcus aureus

B S taphylococcus epidermidis
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Environmental study:
Organisms isolated in Operation theatres and postoperative wards by active

and passive air sampling:

General surgery:

Table 22:DESCRIPTIVE VALUES OF CFU COUNT BY ACTIVE AND
PASSIVE AIR SAMPLING IN GENERAL SURGERY OT

Settle plate(Passive) Air sampler(Active)
OT No. No. of Calculated No. of Calculated

colonies CFU/mm’ colonies CFU/mm’
GS1 12 9 14 50
GS2 20 16 45 160
GS3 11 9 17 60
GS4 21 17 30 107
Mean 12.75 125.66

180

160
140

120

M Settle plate Calculated
CFU/mm3

100
80

B Air sampler Calculated

60 CFU/mm3

40
20 -

GS1 GS2 GS3 GS4

Methicillin sensitive Staphylococcus aureus(MSSA) and Staphyl ococcus

epidermidis were isolated from General surgery OT and postoperative wards.
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TABLE 23:DESCRIPTIVE VALUES OF CFU COUNT BY ACTIVE AND
PASSIVE AIR SAMPLING IN VASCULAR SURGERY OT:

Settle plate(Passive) Air sampler(Active)
OT No.
No. of Calculated No. of Calculated
colonies CFU/mm’ colonies CFU/mm’
VSi1 16 13 38 135
VS2 20 16 45 160
VS3 12 10 39 139
Mean 13 145

180

160

140

120

100

VS1

VS2

B Settle plate Calculated
CFU/mm3

B Air sampler Calculated
CFU/mm3

85




Vascular surgery:
Methicillin sensitive Staphylococcus aureus , Staphylococcus epidermidis and

Acinetobacter baumanii were isolated from Vascular surgery OT.

TABLE 24: DESCRIPTIVE VALUES OF CFU COUNT BY ACTIVE AND
PASSIVE AIR SAMPLING IN CARDIOTHORACIC SURGERY OT

Settle plate(Passive) Air sampler(Active)
OT No. No. of Calculated No. of Calculated
colonies CFU/mm’ Colonies CFU/mm’
CTS1 21 11 33 118
CTS2 15 12 18 64
CTS3 20 16 42 150
Mean 13 111
160
140
120
100
%0 Settle plate Calculated CFU/mm3

| Air sampler Calculated CFU/mm3
60

40

20

CTs1 CTS2 CTS3
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Cardiothoracic surgery:
Methicillin sensitive Staphylococcus aureus and Acinetobacter baumanii

were isolated from Cardiothoracic surgery OT.
Surface swabs collected in RCM from all OTs were negative for Clostridium

tetaniand anaerobes.

TABLE 25: DESCRIPTIVE VALUES OF CFU COUNT BY ACTIVE AND
PASSIVE AIR SAMPLING IN POSTOPERATIVE WARDS:

Post Settle plate(Passive) Air sampler(Active)
oS
operative
wards No. of Calculated No. of Calculated
colonies CFU/mm’ Colonies CFU/mm’
General 219 172 250 892
surgery
CTS 134 105 155 553
VS 94 73 105 375
116 606
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TABLE 26:ORGANISMS ISOLATED FROM VARIOUS POSTOPERATIVE
WARDS BY AIR SAMPLING:

Postoperative
wards

Isolates

General surgery

Methicillin sensitive Staphyl ococcus aureus(MSSA),
Methicillin resistant Saphyl ococcus aureus (MRSA)
Micrococcus spp

CTS

Methicillin sensitive Staphyl ococcus aureus(MSSA)

VS

Saphylococcus epidermidis and Micrococci

Methicillin sensitive Staphylococcus aureus was the most common isolate in the

postoperative wards.

TABLE 27:ORGANISMS ISOLATED FROM NASAL SWABS AND HAND

IMPRINT CULTURE:

Organisms isolated Total No. of isolates Percentage(n=30)
MSSA 4 13.33%
Saphylococcus epidermidis 6 20%
Micrococcus spp. 4 13.33%

Saphylococcus epidermidis was the most common isolate from the anterior

nares swabs and hand imprint culture collected from 30 staff working in

postoperative wards.
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Table 28: COMPARISON OF AIR SAMPLING BY SETTLE PLATE

METHOD AND AIR SAMPLER SYSTEM:

Settle plate AH; S;‘:lfller P Significance
Area sampled CFU/mm’ y 3 Test 8
(Mean) CFU/mm Value
(Mean)

General Pearson

sureery OT 12.75 125.66 Chi- 0.001 S*
gery Square
Cardiothoracic Pearson

sureery OT 13 145 Chi- 0.001 S
gery Square
Vascular Pearson

e ! oT 13 111 Chi- 0.001 S
gery Square
General Pearson

surgery PO** 172 892 Chi- 0.001 S
ward Square
Cardiothoracic Pearson

surgery PO 105 553 Chi- 0.001 S
ward Square
Vascular Pearson

surgery PO 73 375 Chi- 0.001 S
ward Square

* Significant, **Postoperative
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The mean CFU count in the operation theatres and postoperative wards using

settle plate technique was low compared to the mean calculated by using the Air

sampling device. This difference in the mean CFU count between the two methods

was found to be of high statistical significance (P<0.001)

Table 29: 16S rRNA GENE AMPLIFICATION AND AMPLIFIED
RIBOSOMAL DNA RESTRICTION ANALYSIS (ARDRA) DONE IN THE
METHICILLIN RESISTANT STAPHYLOCOCCUS AUREUSISOLATES:

Lane M 100 bp ladder
Lane 1,4,7 & 10 SSI-1
Lane 2, 5,8 & 11 SSI2
Lane 3, 6,9, 12 oT
. . Banding patterns
efzesrt;gt:;: d Lanes produced by 16S rRNA products of SSI 1,
y SSI 2, OT in ARDRA
Hinf I Lane 1,2,3 All three were similar
Rsal Lane 4,5,6 Dissimilar
Products from SSI 1 and SSI 2 isolates showed
similar banding pattern but they were different
MspI Lane 7.8, 9 from the pattern of that from Operation
theatre.
Products from SSI 1 and SSI 2 isolates had
Alul Lane 10, 11, 12 | similar banding pattern but were different from

that of Operation theatre.
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FIGURE 1: SURGICAL SITE INFECTION WITH WOUND DEHISCENCE
INA LAPAROTOMY PATIENT

FIGURE 2: SUPERFICIAL SURGICAL SITE INFECTION
INALAPOROTOMY PATIENT




FIGURE 3: DIRECT GRAM STAIN OF PUS SHOWING
GRAM POSITIVE COCCI IN CLUSTERS
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FIGURE 4: DIRECT GRAM STAIN OF PUSSHOWING
GRAM NEGATIVE BACILLI:




FIGURE 5: STAPHYLOCOCCUS AUREUS COLONIES
ON NUTRIENT AGAR PLATE:

FIGURE 6: STAPHYLOCOCCUS AUREUS ON
MANNITOL SALT AGAR PLATE




FIGURE 7: CULTURE SMEAR OFSTAPHYLOCOCCUS AUREUS
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FIGURE 9: ANTIMICROBIAL SENSTIVITY PATTERN
OF ESCHERICHIA COLI

FIGURE 10: PHENOTYPIC CONFIRMATION
DISC DIFFUSION TEST FOR ESBL PRODUCTION




FIGURE 11: MCINTOSH FILDESANAEROBIC JAR
AND GASPACK

FIGURE 12: GRAM STAIN SHOWING ANAEROBIC
GRAM POSITIVE COCCI




FIGURE 11 : GRAM STAIN SHOWING ANAEROBIC GRAM
NEGATIVE BACILLI

FIGURE 12: MINIMUM INHIBITORY CONCENTRATION OF
STAPHYLOCOCCUS AUREUS BY MACRO BROTH DILUTION
METHOD —1 pg/ml




FIGURE 13: AIR SAMPLING DONE IN
OPERATION THEATRE USING AIR SAMPLER SYSTEM

FIGURE 14 : AIR SAMPLER SYSTEM




FIGURE 15: AIR SAMPLING IN OPERATION THEATRE
BY SETTLE PLATE(PASSIVE METHOD)

FIGURE 16 : BLOOD AGAR STRIPSUSED IN ACTIVE AIR
SAMPLING IN GENERAL SURGERY OT AND WARD

GENERAL SURGERY



FIGURE 17 : BLOOD AGAR STRIPSAND SETTLE PLATESUSED
IN ACTIVE AND PASSIVE AIR SAMPLING IN
VASCULAR SURGERY OT AND WARD

FIGURE 18: BLOOD AGAR STRIPSAND SETTLE PLATESUSED
IN ACTIVE AND PASSIVE AIR SAMPLING IN CTS OT AND
WARD

CARDIO THORALTC SURGERY




FIGURE 19 : HAND IMPRINT CULTURE OF STAFF IN
POSTOPERATIVE WARDS




FIGURE 20: 16SrRNA GENE AMPLIFICATION OF
STAPHYLOCOCCUS AUREUSISOLATES
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LaneM : 100 bp ladder
Lanel1-3 : SSI-1
Lane2-6 : SSI2
Lane7-9 : OT

Lane 10 : Negative control
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ARDRA PATTERN OF STAPHILOCOCCUS AUREUS ISOLATES AFTER DIGESTION WITH
FOUR DIFFERENT RESTRICTIONENZYMES
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DISCUSSION



DISCUSSION

In a developing country like ours, SSI continues to be a major burden in
health care facilities resulting in increased hospital stay, excess cost, substantial

morbidity and less frequently mortality.

The present study was conducted at the Institute of Microbiology, Madras
Medical College in association with departments of General surgery, Cardiothoracic
surgery and Vascular surgery of Rajiv Gandhi Government General Hospital,
Chennai. A total number of 200 patients with clinically diagnosed SSI satisfying
the inclusion criteria were included in the study. Of these 200 patients, 158 patients
belonged to General surgery, 31 patients from Cardiothoracic surgery and 11 patients
from vascular surgery(Table 1). This disproportion among various departments in
the number of patients taken into the study is be due to relatively higher number of
patient admissions and surgeries in General surgery(33,377admissions & 6645
surgeries/ year) compared to Cardiothoracic surgery(940admissions& 683

surgeries/year) and Vascular surgery(1252 admissions& 807surgeries/year).

In this study, 900 patients who underwent various procedures in General
surgery, Cardiothoracic surgery and vascular surgery were analysed. Of these
200(22.22%) patients were diagnosed clinically with SSI , out of which
140(15.66%) patients were found to be wound culture positive and 60 were wound

culture negative. The overall SSI rate was 15.66% .
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In similar studies conducted at Sudan by Mohamed Issa Ahmed et al 2012°?,
the SSI rate was  23.15% which is higher than the present study and Anand
Saxena et al ® in India showed SSI rate of 14.33% which is similar to the
present study. Anvikar AR et al ®” documented a SSI rate of 6.1% in their study

which was lower than the present study.

In this study , among the 140 culture positive patients, males had a higher
SSI rate (64.29%) compared to females( 35.71%)[Table 2]. Similar predominance
of SSI among males were observed by Shriyan et al(2010)®”. In their study among

100 patients with SSI, 72 % were males and 28% were females .

However, Nwankwo EOet al ®® and Maksum Radji et al ®" in their study
documented predominance of SSI among females 64.9% and 75.15% compared to

35.3% and 24.85% in males respectively.

In the present study, among the wound culture positive patients, the SSI rate
was higher in clean contaminated wound (10.22%) compared to clean wounds

Vet al

(5.3%)(Table 3). This observation is comparable to the study by Patel Sachin
where, the percentage of SSI in clean contaminated wounds was 11.4% as against

3% in clean wounds.

In this study, patients who developed SSI were divided into six age groups.
Among these, the rate of SSI was highest (25%) in age group of 51-60 years which

is comparable to the Study by S.M Patel®” et al . In their study, patients who were
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> 55yrs of age had the highest rate of SSI[Table4] . This could be due to their poor

immune response , existing co morbidities and reduced compliance with treatment.

In the present study, the SSI rates were higher (45.72%) among patients with
ASA score of more than 2[Table5]. This observation is similar to the study by Patel

Sachin®

et al . The SSI rates were directly proportional to the ASA score. The rates
steadily increased from 22.14% in patients with ASA score 2 to 45.72% in those
with ASA score 4. This correlation is attributed to the associated risk factors with

the increasing ASA score. namely, Diabetes mellitus, malnutrition and other

infection.

A prolonged preoperative stay in the hospital exposes the patients to the
hospital environment for a longer time and hence increase the rate of SSI. In this
study[Table:6] the SSI rate was highest(65.5%) among patients with a pre-
operative hospital stay 7-13 days and lowest(7.5%) among those with a stay of 0-1
days. Ina similar study by Sachin Patel® et al, the SSI rate was 33.3% in patients
with Preoperative hospital stay of 7-13 days compared to 5.5% in those with 0-1 day

stay.

The SSI rates were found to be higher in patients with longer duration of
surgery[Table:7]. In patients who underwent surgery for less than 30 minutes the
SSI rate was only 0.7% whereas the rate was 52% in those with more than 2 hours

of surgery. A similar observation has been reported by ~ SP Lilani !"®

et al in their
study, where the SSI rate was low(1.47%) in patients who underwent surgery for

less than 30 minutes and high (38.46%) in those with more than 2 hrs of surgery .
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This increase in SSI rate with increasing duration of surgery may be due to longer
exposure time leading to more contamination and hence more damage to the

tissues, and also due to fatigue in workers leading to breaks in sterile technique®”.

In the present study, the rate of wound infection has been found to be
increase with the postoperative days[Table8]. 10.72% of SSI have occurred in 2™ -
3" postoperative day(POD), 48% in 4"-5" POD and 55% of infections have
occurred after the 6™ POD. This is similar to the study by Jahanara Rahman et
al"®", where 22.5% of the SSI had appeared within 5" day, 52.5% in 6™ to 10" day

and 5% beyond 10™ day.

According to this study[Table 9], the SSI rates were found to be highest in
patients who had undergone appendicectomy (13.29%) followed by laparotomy
with mesh repair(10.13%) and hernioplasty (7.6%). The rate of wound infection
were least in thyroidectomy(1.3%) , adrenelectomy (1.3%) and hysterectomy
surgeries (1.3%). This observation is similar to that of Abhijit Awari et al, where the
SSI rate was highest in patients who underwent Appendicectomy (15.2%) followed
by Laparotomy (12.12%) and the least rate of infection were in patients who
underwent surgery for hydrocoele(2.04%) and hysterectomy(3.40%).°” In another
study, Anvikar et al also demonstrated a higher SSI  rate in
appendicectomy(14.20%) and lower rates in hernia(4.10%) and hydrocoele (1.72%).
Monomicrobial isolates predominated over polymicrobials in general surgical

patients.
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In a study conducted by Neelam Abdulrauf Bagwan et al ® | the rate of SSI
was higher in esophageal, bowel and gastric surgeries(30.77%) whereas in
thyroidectemy and adrenelectomy it was nil(0%). The observation in these studies

are similar to the present study.

The SSI rate in Cardiothoracic surgery[Table 10] was found be higher in
patients who underwent lobectomy(25.8%) followed by pneumonectomy(13%) and
least in CABG(6.45%). In a study of 454 open heart surgery patients by
F.C.Wells"* et al, the percentage incidence of infection was 12% in intracardiac

surgeries, 12% in thoracotomies and 39% in CABG.

In vascular surgery[Tablel1], the SSI rate was high in arterial bypass graft
surgery 8/11(72.72%) compared to amputation2/11 and arterial cystectomyl1/11

(9.09%).

Among the total 150 isolates Causing SSI[Table 12], bacterial isolation rate
was higher in General surgeryl120/150 (80%) compared to Cardiothoracic
surgery19/150(12.66%) and Vascular surgeryl1/150(7.33%). The commonest
aerobic isolate among various wound infections was Escherichiae coli (20.66%)
followed by Staphylococcus aureus (19.33%), Pseudomonas aeruginosa(16.67%),
Klebsiella pneumonia(15.3%) and the least common was Proteus mirabilis(2%).

Anaerobes were isolated only in general surgical patients.

In the General surgery patients[Table 13], Escherichiae coli was the

commonest isolate accounting for 23.33% of SSI followed by Staphylococcus
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aureus (16.67%), Pseudomonas aeruginosa(14.17%), Klebsiella pneumonia(15%),
Klebsiella oxytoca(12.5%), Saphylococcus epidermidis(5.83%), Acinetobacter
Spp.(4.17%) , Proteus mirabilis (2.5%), Peptostreptococcus spp.(2.5%) and

Bacteroides fragilis(3.33%).

Similar to the present study, S.M. Patel et al demonstrated Escherichia
coli(35.7%) as the most common pathogenic isolate followed by Staphylococcus

aureus(21.4%) , Pseudomonas aeruginosa(14.3%) and Klebsiella spp.(14.3%).

In similar study in north India, Barnali Kakati et al®® observed that
Escherichia coli(41.17%) as the most common bacteria isolated , followed by
Saphylococcus aureus (13.72%), Klebsiella pneumoniag( 9.80 %), Pseudomonas

aeruginosa ( 7.84 %) and Enterococcus faecalis ( 7.84 %)

Varsha Shahane et al , Barnali Kakati et al and S.M Patel.et al, have
demonstrated Escherichia coli as the commonest isolate in their studies, whereas,
Abhijit Awari et al, Shriyan A et al and Cathy A. Petti et al have observed
Saphylococcus aureus as the commonest pathogen causing SSI in their respective

studies.

Anaerobes contributed to 4.67% of the total isolates causing SSI, of which
Peptostreptococcus spp. amounted to 2% and Bacteroides fragilis to 2.67%. These
anaerobes occurred only in combination with aerobes namely Escherichiae coli ,
Proteus mirabilis and were isolated from patients who underwent appendisectomy,

modified radical mastectomy and bowel resection surgery.
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Similar reports were documented by Itzhak Brook and Edith H. Frazier''” .

In their study the predominant anaerobes isolated were Bacteroides fragilisgroup (n=
9) and Peptostreptococcus sp. (n = 6) . In another study, Di Rosa et al reported 37%
isolation of anaerobes of which 33% were in combination with aerobes and 4% were

isolated alone. This isolation rate is very high compared to the present study.

In patients who developed SSI after cardiothoracic surgery(Table 15)
Staphylococcus aureus was the most common isolate accounting for 31.57% .The
next common isolate was Pseudomonas aeruginosa(26.31%)  followed by
Escherichia coli, Klebsiella pneumoniae, Klebsiella oxytoca accounting for 10.52%
ecach and the least was Staphylococcus epidermidis and Acinetobacter species

which accounted for 5.26% of SSI each.

Similar reports were documented by Daisy Jonkers et al, where then most
frequenly isolated organism  was Staphylococcus aureus (26%) followed
by Pseudomonasaeruginosa (10%), Staphylococcus epidermidis(8%), Escherichia

coli (7.7%), Proteus mirabilis(6.9%) and Enterobacter cloacae (5.4%).

In a study by A.Softah et al , among 136 Cardiothoracic surgery patients with
SSI, the predominant isolate was Staphylococcus aureus (33.3 %) and the next
common was Staphylococcus epidermis ( 31%) , followed by Escherichia coli
(5.8%), Enterobacter spp. ( 1.4) Pseudomonas aerugenosa ( 0.7), beta -hemolytic

streptococcus ( 0.7) and Proteus spp. ( 0.7%).
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In the present study, among patients who underwent vascular surgery(Table
16)Saphylococcus aureus, Pseudomonas aeruginosa and Klebsiella pneumoniae
(27.27% each) were predominant isolates followed by E.coli and Klebsiella

oxytoca(9.09% each)

Turtiainen J et al "* andBandyk DF et al’®® similar to the present study
have documented Staphylococcus aureus as the leading pathogen isolated from
wound culture. Other predominant isolates were Staphylococcus epidermidis(17%-
24%), Pseudomonas aeruginosa(3%—20%) , Escherichiae .coli(2-9%)

Streptococcus(19%) Enterococcus (6%-21%) and Enter obacter (3%-9%).

Among the Gram positive cocci, all the Staphylococcus aureus isolates were
sensitive to Vancomycin by macrobroth dilution method, majority of them showed
high sensitivity to chloramphenicol(75%-96%) and amikacin( 75%-90%). Some had
moderate sensitivity to erythromycin(50%-75%) and ciprofloxacin (54.54%-57.7%)
but least sensitive to Penicillin (0-11.5%) . Of all the Staphylococcus epidermidis
isolated 100% were sensitive to Vancomycin by macrobroth dilution method,
75% were sensitive to amikacin and chloramphenicol, 50% were sensitive to

erythromycin and none was sensitive to penicillin[Table17].

Among the various gram negative bacterial isolates from wound culture
[Table 18], all the enteric Gram-negative isolates were sensitive to imipenem
(100%). They showed moderate to high level resistance to ciprofloxacin(33.33% -
67%). Most of them were found to be highly resistant to 3" generation

cephalosporins but were susceptible to Betalactam and Betalactam inhibitor
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combinations(83.33%-100%) . Around 67%- 93.5% of the enteric Gram negative
bacilli were susceptible to amikacin but were least susceptible to
Gentamycin(16.66%-43.47%). The alarmingly high resistance of these isolates to
3" generation cephalosporins may be due to their frequent use in surgical
prophylaxis. In the present study it was observed that majority of patients had
received surgical antimicrobial prophylaxis on the day of surgery and the same had
been continued for more than 5 days. According to the current guidelines regarding
surgical antimicrobial prophylaxis for prevention of SSIs , the antimicrobial agent
should be administered immediately prior to surgery and should be discontinued
soon after surgery . In the present study Cefotaxime was used in 126 patients and
Ceftriaxone in 53 patient as surgical prophylaxis, either alone or in combination
with metronidazole or gentamycin . Cefotaxime used most commonly as surgical
prohylaxis was found to be less effective against common wound pathogens like
Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae and other Gram
negative bacilli. This emphasizes the need of using antimicrobial sensitivity pattern

of the isolates to guide the choice of antibiotics.

Pseudomonas aeruginosa isolates were found to be 100% sensitive to
Imipenem They showed high sensitivity to ciprofloxacin(84%) and Amikacin(76%)
and moderate sensitivity to Gentamycin. These isolates were least sensitive to
3rdgeneration cephalosporins(28%) but highly sensitive to Piperacillin Tazobactam

(88%).
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Acinetobacter spp. isolates were highly sensitive to imipenem(100%) |,
amikacin(83.33%) and Piperacillin Tazobactam(83.33%). They were moderately

sensitive to Ciprofloxacin (66.66%) and Gentamycin(50%).

In general surgical patients of all the Staphylococcus aureus isolates
27.58%wereMethicillin resistant[Table 19].All these MRSA[Table 20] were
sensitive to Vancomycin by macrobroth dilution method [MIC Value sensitive range
:<2 ug/l]. This observation 1is similar to the MRSA rate of 28.5% in a study by

Farrin'%”

and his colleagues regarding the association of MRSA with SSI. In
another study by Joel Manyahi®?, the rate of MRSA was 44% which is very high

compared to the present study.

In patients who underwent cardiothoracic surgery, 16.66%  of the
Staphylococcus —aureus isolates were methicillin resistant. According to
Walsh"®and his colleagues, MRSA accounted for 54% of all SSI after Cardiac
surgeries in a 520 bedded hospital at New York. As a result, preventive measures
were followed in the above hospital which included, preoperative screening for
colonization of MR3A, intravenous administration of Vacomycin prophylaxis to all
the identified carriers , application of intranasal mupirocin ointment in all patients
preoperatively for 5 days and also application of mupirocin at chest tube sites

during removal.

In patients who underwent Vascular surgery, 1 out of 3 Staphylococcus

(106)

aureus isolates was Methicillin resistant . Taylor and Napolitano' ™’ in a study on the

increasing prevalence of MRSA in Vascular surgery patients found that out of 119
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patients who developed SSI, 73 were due to Staphylococcus aureus(60.9%), of
which 42 were Methicillin resistant Staphylococcus aureus. Two of these patients
required graft removal and 40% required amputation. But in the present study the

patient with MRSA responded to the antibiotic well.

In the present study 58.66% of the enteric Gram negative bacilli were
Extended spectrum beta Lactamase(ESBL) Producers[Table 21]. ESBL production
was observed in 74.19% strains of Escherichiae coli, 34.74% strains of Klebsiella
pneumonia, 61.11% strains of Klebsiella oxytoca and 66.66% of Proteus mirabilis.
These ESBL producers were found to be sensitive to the combination of beta lactam

and beta lactamase inhibitors.

) in a similar study documented ESBL

Shriyan and his colleagues”*
production by 64.2% of enteric Gram negative bacilli. ESBL production was
observed in 60% strains of E.coli and 75% strains of Klebsella species.This

observation is similar to the present study.

Joel Manyahi®® in his study documented an ESBL production of 88% by the
enteric Gram negative bacilli. ESBL production was documented in 92.3% strains of
E. coli and 69% strains of Klebsiella pneumoniae. This percentage is very high

compared to the present study.

In the present study,the predominant isolate from blood culture[Table 21]
was Staphylococcus aureus (6/12), the next common isolates were Staphylococcus

epidermidis(3/12), Escherichia coli and Proteus mirabilis(1/12).
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In general surgical patients, abdominal surgeries showed more association
with bacteraemia and the most common isolate was Staphylococcus aureus(5/10)
followed by Proteus mirabilis(1/10) , Escherichia coli(1/10) and Staphylococcus

epidermidis(1/10).

In Cardiothoracic surgery Staphylococcus aureus(MSSA) and Staphylococcus
epidermidis were isolated from lung surgeries. In a study by Gottlieb et al'*”,
source of 67% of Staphylococcus aureus bacteraemia was an SSI because of their

virulence factors which helps them evade the immune system better than other

organisms. This is comparable to the present study.

In this study, the index of microbial air contamination was analyzed by
active and passive air sampling methods. In General surgical OT[Table 22], the
mean CFU by settle plate method was12.75 CFU/m’, whereas the corresponding
mean by air sampler system was 125.66 CFU/m’. which is statistically

significant(0.05).

The isolates from General surgery OT were Methicillin  Resistant
Staphylococcus aureus(MRSA) and Staphylococcus epidermidis. MRSA isolate was
sensitive to Erythromycin, Amoxycillin clavulanic acid and Gentamycin
Saphylococcus epidermidis was sensitive to Penicillin, Amoxycillin- Clavulanic

acid and Ciprofloxacin
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In the Vascular surgery OT[Table 23], the mean CFU calculated by settle
plate and air sampler system were 13 and 145 CFU/m’ respectively. This was also

statistically significant(<0.05).

Methicillin sensitive Staphylococcus aureus , Staphylococcus epidermidis

and Acinetobacter baumanii were isolated from Vascular surgery OT.

Methicillin sensitive Staphylococcus aureus was sensitive Amikacin,

Amoxycillin-Clavulanic acid and Vancomycin.

Staphylococcus epidermidis was sensitive only to Ciprofloxacin.
Acinetobacter spp.  was sensitive to Amikacin, Ciprofloxacin, Piperacillin

Tazobactum and Imipenem.

In Cardiothoracic surgery OT[Table 24], the mean CFU calculated by settle
plate and air sampler system were 13 and 111 CFU/m’ respectively. This was

statistically significant.

Methicillin sensitive Staphylococcus aureus and Acinetobacter spp. were
isolated from Cardiothoracic surgery OT. Methicillin sensitive Staphylococcus
aureus was sensitive to Amikacin, Ciprofloxacin and Amoxycillin-Clavulanic acid.
Acinetobacter spp. was sensitive to Amikacin, Gentamycin, Piperacillin

Tazobactum and Imipenem.

(48)

According to Fisher™ et al, the CFU calculated by settle plate method using

a 9cm blood agar containing Petri dishes , left open to the air in operation theatre
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and post surgical ward by the scheme 1/1/1 should be within 180 and
450CFU/mm’/ hr respectively. In all OTs and postsurgical wards under this study,
the Index of Microbial contamination was found to within acceptable limits [Table

25].

MSSA, MRSA and Micrococcus spp. were isolated from general surgery ward
postoperative ward[Table 26] MSSA alone was isolated from CTS ward and
Saphylococcus epidermidis and Micrococcus spp. from vascular surgery ward.
MSSA in general surgery postoperative ward was sensitive to Erythromycin,
Penicillin and Amoxycillin clavulanic acid. MRSA was sensitive to Ciprofloxacin
and  Amoxycillin- Clavulanic acid. In Vascular surgery postoperative ward,
Saphylococcus epidermidis was isolated and it was sensitive to Erythromycin,
Penicillin, Amoxycillin clavulanic acid and Ciprofloxacin. MSSA isolated from
Cardiothoracic postoperative ward  was sensitive to Penicillin, Amikacin,

Amoxycillin clavulanic acid and Ciprofloxacin.

The Methicillin sensitive Staphylococcus aureus , Staphyl ococcus epidermidis
and Micrococci were isolated from the anterior nares and hand imprint culture of
staff working in postoperative wards[Table 27]. The MSSA were sensitive to

Amikacin and Ciprofloxacin .

The mean CFU observed by air sampler system in comparison to settle plate method
in operation theatres and wards of General surgery, Cardiothoracic surgery and
Vascular surgery showed high statistical significance(<0.05) by Pearson’s Chi

Square test[Table 28]. In a similar study by Dr. A. G. Prathab'’” et al, the mean CFU
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was 17.11 and 22 CFU/ mm® by settle plate method as against 137.83 and 164.1122
CFU/mm’respectively ~ which showed high statistical significance . This is

comparable to the present study.

The antimicrobial resistance pattern of a strain of Methicillin resistant
Saphylococcus aureus isolated from General surgery OT was similar to that of 2
MRSAs isolated from the wound culture of general surgical patients. SSI 1 isolate
belonged to a female patient who had undergone laparotomy with mesh repair and
SSI 2 belonged to a male patient who had undergone hernioplasty. These 3
isolates(SSI 1, SSI 2, OT) were subjected to DNA extraction,16S rRNA gene
amplification and Amplified Ribosomal DNA restriction analysistARDRA).  The
16 S rRNA products were digested with four selected restriction enzymes (Hinf I,
Rsa I, Mspl and Alul) in separate reactions and were run on a 2% agarose gel. The
gel was stained with Ethidium Bromide, visualized under UV transilluminator and

documented[Table 29].

The gel image of ARDRA revealed similar banding pattern of lanes 1 (SSI-
1), 2 (SSI-2) and 3 (OT) loaded with Hinfl digested 16S rRNA PCR products. The
lanes 4 (SSI-1), 5 (SSI-2) and 6 (OT) loaded with Rsal digested products showed

distinct variation in the banding pattern of the three isolates.

Banding pattern of Alu I digested products loaded in lanes 10(SSI-1) and
11(SSI-2) were similar but they were different from that in lane 12 (OT). Mspl
digested products also showed similar patterns in lane 7(SSI 1) and 8(SSI 2) but

were different from lane 9(OT).
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With these observations, it is pertinent to state that the MRSA isolates from
(SSI-1) and (SSI-2) were genetically distinct from the OT strain. Hence the MRSA
strain isolated from the OT was not the source of any of the above Surgical site
infections. For further confirmation of the genetic disparity, DNA sequencing of
16 S rDNA gene fragments of the above strains could be done. J. D. Carroll et al"'”,
in their study regarding methicillin- and gentamicin-resistant Staphylococcus aureus
(MGRSA) isolated in a Dublin hospital, used Hinf I and Hind III to digest DNA
plasmids for restriction enzyme digest pattern analysis, . This study demonstrated
that the “new” MGRSA Dublin isolates, were completely distinct and unrelated to

the MGRSA strains which were responsible for many previous nosocomial

infections in the same hospital .

In a similar study by Afaf I. Shehata!' ", Lactobacillusisolates were subjected
to Amplified Ribosomal DNA Restriction Analysis (ARDRA) by wusing Alu I,
Mbo I and Msp I restriction enzymes and also 16S rDNA gene sequencing was done.
This study revealed that 7 unique patterns were prevalent among the isolates and

some isolates had similar patterns.

In a study by Anitha et al"'® Pseudomonas spp. isolated from HIV patients
were subjected to 16StTDNA PCR using universal primers and the amplicons were
digested with restriction enzymes namely, Hae III, Alu I and Rsa I for ARDRA
analysis. ARDRA banding pattern revealed 14 groups and 10 clones among the 72

pseudomonas isolates studied.
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Johannes G. M. Koeleman''” et al used Alu |, Rsal, Mspl, Mbo | and Cfol as
restriction enzymes for performing ARDRA for differentiating Acinetobacter at the

species and strain level.

In the present study, an apparent source of nosocomial infection could not be
identified. This could be due to transient carriage of the organisms or inadequacy in
frequency of sampling. Further study with more extensive and frequent sampling

would pave a way to identify the source of nosocomial infection.
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SUMMARY



SUMMARY

A total number of 200 postoperative inpatients with clinically diagnosed SSI
in the department of General surgery(158), Cardio Thoracic surgery(31) and

Vascular Surgery(11) were included in this study.
The overall Surgical site infection(SSI) rate was 15.55%
Males had higher preponderance(64.29%) compared to females(35.71%)

Class II clean contaminated wounds (10.22%) had a higher surgical site

infection rate compared to Class I clean wounds(5.3%).

The Surgical site infection was relatively high in the age group of 51-60

years.
The SSI rate was found to be higher in patients with ASA score >2.

The rate of SSI increased with prolonged duration of preoperative hospital

stay. The rate was maximum in patients with a preoperative stay of more

than 7 days (65.5%)

SSI rate was higher among patients with postoperative stay of more than 6

days (55%) compared to a stay of 2-3days(10.71%).

Among 158 General surgery patients who were clinically diagnosed with SSI,
113 were culture positive, of which appendicectomy had the highest rate of
infection(13.29%) followed by laparotomy with mesh repair(10.13%) . SSI
rate was least(1.3%) in patients who underwent thyroidectomy,

adrenelectomy and hysterectomy.
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Out of 31 Cardiothoracic surgery patients who were clinically diagnosed to
have SSI, 18 were culture positive. Among these culture positive patients,

lobectomy patients(25.8%) formed the highest proportion.

Among 11 patients with clinically diagnosed SSI, 10 were culture positive

and patients who underwent Bypass graft(72.72%) had higher rate of SSI.

The predominant aerobic organisms were Escherichiae coli, Saphylococcus
aureus, Pseudomonas aeruginosa, Klebsiella pneumonia and Klebsiella

oxytoca.

The predominant anaerobes isolated were Bacteroides fragilis followed by

Peptostreptococcus spp.
Blood culture was positive in 12 patients (8.57%) only

All the Gram positive organisms were highly sensitive to Vancomycin,

Amikacin and least sensitive to Ciprofloxacin and Penicillin.
Among 29 Staphylococcus aureus isolated 8 were methicillin resistant.

All Gram negative bacilli were 100% sensitive to Imipenem, highly sensitive
to Amikacin and Piperacillin Tazobactum  and least sensitive to

Cephalosporins and Gentamycin.
Among the enteric Gram negative bacilli, 58.67% were ESBL producers.

The environmental study revealed that the index of microbial air
contamination in both operation theatres and postoperative wards were within

acceptable limits but not optimal limits .
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» The mean CFU count in the operation theatres and postoperative wards using
settle plate technique was low compared to the mean calculated by using the
Air sampling device. This difference in the mean CFU count between the two

methods was found to be of high statistical significance (P<0.001)

16S rRNA gene amplification and Amplified Ribosomal DNA Restriction
Analysis (ARDRA) performed on the MRSA isolates with similar antibiotic
resistant pattern ,revealed that the isolates from SSI were distinct from the

one isolated from the OT.
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CONCLUSION



CONCLUSION

Aerobic and anaerobic bacteria causing surgical site infection in various

postoperative patients were studied at the Institute of Microbiology ,Rajiv Gandhi

Government General Hospital and Medical college . This study included 200

clinically diagnosed SSI patients where 158 patients belonged General surgery, 31 to

Cardiothoracic surgery and 11 to Vascular surgery. The higher proportion of SSI

patients from General surgery compared to other departments is due to relatively

high

inpatients(IP) strength and surgeries done in General surgery compared to

Cardiothoracic and vascular surgery departments.

>

The rate of postoperative surgical site infection was 15.56%

Significant increase in the rate of SSI was seen in patients with prolonged
preoperative hospitalisation, increased duration of surgery and in patients with

an ASA score more than 2.

There was predominance of Gram negative bacilli among the wound culture

isolates, with Escherichia coli being the most common isolates.

Majority of the Gram negative isolates were sensitive to Amikacin and
Piperacillin Tazobactum  but were resistant to commonly prescribed

antimicrobial agents namely Cephalosporins, Gentamycin and Ciprofloxacin.

The present study also observed an increase in SSIs caused by ESBL

producing enteric Gram negative bacilli .
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» Cefotaxime and Ceftriaxone, the commonly used third generation
cephalosporins in the present study as surgical prophylaxis to prevent SSIs

were found to be less effective against most of the gram negative organisms.

» Air sampler system was found to measure the microbial burden

more accurately compared to settle plate method.

» Environmental sampling done in the operation theatres and postoperative
wards revealed that the Index of Microbial contamination of air were within

acceptable limits.
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RECOMMENDATIONS



RECOMMENDATIONS

The conclusion drawn from the present study indicates the necessity for

implementing the following guidelines.

a.  Perform routine wound culture and sensitivity (including MRSA and ESBL
screening test) for all patients with suspected SSI and the test results to guide

choice of antibiotics.

b. Continuous surveillance should be established to monitor the antimicrobial

susceptibility pattern of common isolates causing SSI.

c. Periodic review and adherence to Hospital infection control policy and

guidelines.

d. Though the number of anaerobic bacteria among the total isolates causing SSI
is negligible, they should also be considered as a cause in all patients with

SSI.

e. Identification of relevant gene responsible for antibiotic resistance should be
done as and when required, as an epidemiologic measure to eliminate the

source and thus prevent further spread of the same.

f. Limit the use of third generation cephalosporin in surgical prophylaxis as

they were found to be less effective on common wound isolates.
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g. Perform routine surveillance of all Operation Theatres once in every two

months instead of once in four months done presently.

h. Adhere strictly to the OT protocol on asepsis and prefer newer less toxic
disinfecting agents (namely hydrogen peroxide, Peracetic acid and other

chemical compounds of formaldehyde).
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SSI
NNIS
CDC
MSSA
MRSA
VRE
ESBL
MBL
ATCC
CLSI
ASA
REA
PFGE
ERIC
AST
ATCC
CFU
GS
CTS

VS

APPENDIX —1

ABBREVIATIONS

Surgical Site Infection

National Nosocomial Infection Surveillance
Centre for Disease Control

Methicillin Sensitive Staphylococcus aureus
Methicillin Resistant Staphylococcus aureus
Vancomycin resistant Enterococcus
Extended spectrum Beta Lactamases
Metallobetalactamases

American Type Culture Collections

Clinical & Laboratory Standards Institute
American Society of Anaesthesiologists
Restriction Enzyme Analysis

Pulse Field Gel Electrophoresis
Enterobacterial Repetitive Intergenic Consensus
Antimicrobial Susceptibility Test

American Type Culture Collection

Colony Forming Units

General Surgery

Cardio Thoracic Surgery

Vascular Surgery



A. STAINSAND REAGENTS

1. Gram Staining
Methyl Violet (2%)

Grams lodine
Acetone
Carbol Fuchsin 1%

B. MEDIA USED

1. Mac Conkey Agar
Peptone
Sodium Taurocholate
Distilled Water
Agar

2% Neutral Red In 50% Ethanol

10% Lactose Solution

Dissolve peptone and taurocholate in water by heating. Add agar and dissolve it in
steamer. adjust PH to 7.5. Add lactose and neutral red, shake well and mix.heat in free

APPENDIX -1

10g Methyl Violet In 100ml
Absolute Alcohol In 1 Litre Of
Distilled Water (Primary Stain)

10g Iodine In 20g Ki (Fixative)
Decolourising Agent
Secondary Stain

20g
5G

1 Ltr
20 G
3.5ml
100ml

steam (100°c) for 1 hour, then autoclave at 115°c for 15 minutes.

2. Blood Agar (5% Sheep Blood Agar)

Peptone
Nacl
Distilled Water

Agar

Dissolve ingredients in distilled water by boiling, and add 5% sheep blood(sterile) at

55°c adjust PH to 7.4.

3. Selective anaerobic Blood Agar: 1 pg/ml menadione and 20 pg/ml gentamicin added

4. Chocolate Agar

Sterile defibrinated Blood

Nutrient agar (Melted)

10g

5g
1L

10g

10 ml

100 ml



Melt the desired amount of nutrient agar; cool it to 75°C, add the sterile blood with
constant agitation and allow the medium to remain at 75°C till the blood becomes chocolate
brown in colour within about 10 mins. Then cool it to about 50° C and pour about 15ml into
petri dish with sterile precautions.

5. Mudler- Hinton Agar

Beef Infusion 300ml
Caesein Hydrolysate 17.5g
Starch 1.5g
Agar Log
Distilled Water Lltr
Ph=74

Sterilise By Autoclaving At 121°C For 20 Mins

6. Robertson'sCooked Meat Broth

Fresh Bullock Heart 500g
Water 500ml
Sodium Hydroxide, Lmol/1 1.5ml
Liquid Filtered From Cooked Meat 500ml
Peptone 2.5¢g

Nacl 1.25¢g

7. Thioglycollate broth

Pancreatic digest of casein 15gms
Yeast extract Sgms
Dextrose (Glucose) 5.5gms
Sodium chloride 2.5gms
L-Cystine 0.5gms

Autoclaved at 15 Ibs pressure (121°C) for 20 minutes.
Note : If more than the upper one-third of the medium has acquired a pink colour,
the medium may be restored once by heating in a water bath or until the pink colour

disappears.



C. MEDIA REQUIRED FOR BIOCHEMICAL IDENTIFICATION
1.0Oxidase Reagent

Tetra Methyl P-Phenylene Diamine Dihyrochloride- 1% Aqueous Solution.
2.Catalase

3% Hydrogen Peroxide

3Indole Test
Kovac's Reagent
Amyl Or Isoamyl Alcohol 150ml Para Dimethyl Amino Benzaldehyde Log Concentrated
Hydrochloric Acid 50ml

Dissolve The Aldehyde In The Alcohol And Slowly Add The Acid. Prepare In Small Quantities And
Store In The Refrigerator. Shake Gently Before Use.

4.Chrigensen'sUrease Test Medium

Peptone Lg
Sodium Chloride S5g
Dipotassium Hydrogen Phosphate 2g
Phenol Red 6ml
Agar 20g
Distilled Water 1 Ltr
10% Sterile Solution Of Glucose 10ml
Sterile 20% Urea Solution 100ml

Sterilize The Glucose And Urea Solutions By Filtration. Prepare The Basal Medium Without
Glucose And Urea, Adjust To Ph 6.8-6.9 And Sterilize By Autoclaving In A Flask At 121°C For
30min. Cool To About 50°C, Add The Glucose & Urea, And Tube The Medium As Slopes.

5.8mmon'sCitrate Medium
Koser's Medium 1 Ltr
Agar 20G
Bromothymol Blue 0.2% 40ml

Dispense, Autoclave At 121°C For 15 Min And Allow To Set As Slopes

6.Triple Sugar Iron Medium

Beef Extract 3g
Yeast Extract 3g
Peptone 20g



Glucose

Lactose

Sucrose

Ferric Citrate
Sodium Chloride

S Odum Thiosulphate

Agar

Phenol Red 0.2% Solution

Distilled Water

Lg
10G
LOg
0.3g
58
0.3g
12¢g
12ml
1 Ltr

Heat To Dissolve The Solids, Add The Indicator Solution, Mix And Tube. Sterilize At 121°C

For 15 Min And Cool To Form Slopes With Deep Butts.

7. Glucose Phosphate Broth

Peptone

Dipotassium Hydrogen Phosphate

Water

Glucose 10% Solution

5¢g
5¢g
1 Ltr
50ml

Dissolve The Peptone And Phosphate And Adjust The Ph To 7.6. Filter Dispense In 5Sml
Amounts And Sterilize At 121°C For 15min. Sterilize The Glucose Solution By Filtration And Add

0.25ml To Each Tube.

Methyl Red Reagent

Methyl Red
Ethyl Alcohol
Distilled Water

Voges Proskauer Reagent

Reagent A: Alpha Naphthol

Ethyl Alcohol

Reagent B: Potassium Hydroxide

Distilled Water

8.PeptoneWater Fermentation Test Medium.

LOmg
30ml
20ml

5g
100ml
40g
100ml

To The Basal Medium Of Peptone Water, Add Sterilised Sugars Of 1% Indicator
Bromothymol Blue With Durham's Tube. Basal Medium Peptone Water Sugar Solutions:

Sugar
Dislilled Water
Ph=7.6.



9.Mannitol Matility Medium
Agar
Peptone
Potassium Nitrate
Mannitol
Phenol Red Indicator
Distilled Water
Ph

10. Phenadlphthalein Diphosphate Agar

5¢g
Lg

lg

1000ml
7.2

e Sterilize A 1% Aqueous Solution Of Sodium Phenolphthalein Diphosphate By Filtration And

Store At 4°C

Plates

Colour Soon Fades.

11. Potassium Nitrate Broth
Potassium Nitrate (Kno3)
Peptone
Distilled Water

Add 10ml Of This Solution To 1000ml Melted Nutrient Agar Cooled To 50°C And Pour

Grow The Staphylococcus Overnight At 37°C On The Medium
Invert The Plate And Pour A Few Drops Of Ammonia Solution Sg 0.88 Into The Lid
Read As Positive A Culture Whose Colonies Turn Bright Pink Within A Few Minutes. The

0.2gm
5.0gm
100ml

The Above Ingredients Were Mixed And Transferred Into Tubes In 5 Ml

Amount And Autoclaved.

12. Phenyl Alanine Deaminase Test
Yeast Extract
DI-Phenylalamine
Disodium Hydrogen
Phosphate
Sodium Chloride
Agar
Distilled Water
Ph

3g
2¢g
Lg

Sg
12¢g
1Lr
7.4

Distributed In Tubes And Sterilized By Autoclaving At 121° C For 1 5

Minutes, Allowed To Solidify As Long Slopes.



13. Sugar Fermentation Medium
Peptone 15g

Andrade's Indicator 10 Ml
Sugar To Be Tested 20g
Water 1 Litre

Andrade's Indicator Is Prepared From 0.5% Aqueous Acid Fuchsin To
Which Sufficient Im Sodium Hydroxide Has Been Added To Turn The Colour Of The
Solution Yellow.

Dissolve The Peptone And Andrade's Indicator In 1 Litre Of Water And Add 20g Of The
Sugar; Sugars To Be Tested Generally Include Glucose, Sucrose, Lactose And Maltose.
Distribute 3ml Amounts In Standard Test Tubes Containing An Inverted Durham Tube.
Sterilize By Steaming At 100 Degree C For 30 Min On 3 Consecutive Days.






ANNEXURE-

INSTITUTIONAL ETHICS COMMITTEE
MADR( S IHHEDICAL COLLEGE, CHENNAI-3

EC Reg No.ECR ‘27( /Inst./TN/2013
Telephone No : (44 25305301

Fax : 9442'2-5303970

LAt

CERTIFICATE OF APPROVAL

To
Dr.C.Abba Ruba Sunanthini,
Post Graduate in MD Microbiology,
Institute of Microbiology,
Madras Medical College, Chennai-3. R
L 8 1

" Dear Dr. C.Abba Ruba ;89nanthini

The Institutional Ethlcs Coinrmttee of:Madras Medical College,
reviewed and discussed yoy}r ap hq'atmn for approval of the proposal entitled

«Prevalence of Nosocomlal WOund 1nfect|on Among Postoperative
Patients and Antnmlcroblal ?USCEDthIIIW Patternsina tertiary care
hospital” No. 19122013 e Rl Sumeel

ol b mum il Eidvicy o

The followmg memb rs 3§° Eﬁlics 'Commutee wem present in the
meeting held gn. 11.12.2 1 condiiéted: at Madras, ¢ Medical College,

Chennai-3. . Henicrohia g -
L= B HR --.ibi‘il.:‘,

1. Dr. G Sivakumar, MS FICS FAIS -- Chairperson

2. Prof. B. Kalaiselvi, MD -- Member Secretary
Vice Principal, MMC, Ch-3

3. Prof. Ramadevi, -- Member
Director i/c, Instt. of Biochemistry, Chennai.

4. Prof. P. Karkuzhali, MD for Dr. V. Ramamoorthy -- Member
Prof. Instt. of Pathology, MMC, Ch-3

5. Thiru. S. Govindasamy, BABL -- Lawyer

6. Tmt. Arnold Saulina, MA MSW -- Social Scientist

We approve the proposal to be conducted in its presented form.

Sd/Chairman & Other Members

The Institutional Ethics Committee expects to be informed about the
progress of the study, and SAE occurring in the course of the study, any
changes in the protocol and patients inform:ation / informed consent and

asks to be provided a copy of the final report.
\7
W—/\f}

a

Member Secretary, Ethics Committee

INETTY



ANNEXURE-II

PROFORMA
Name : IP no:
Age: Ward:
Sex:
Occupation:
Address:

DOA:

DOD:

Diagnosis:
Procedures /Surgery:
Date of surgery:

e Emergency/Elective surgery/ Re-operation:
e ASA score

e Duration of operation (minutes)

e Days of postoperative stay in hospital:

e Presenting complaints:

e History of any infection/ fever on admission:

e Risk factors:
Diabetes mellitus
Neoplasm
Trauma
Other immunosuppressive conditions
Physical examination :
Temperature:
Local examination: Infection involving skin/ subcutaneous tissue/ muscle above
fascia/ Wound dehiscence/ Erythema / tenderness at surgical site organ/space
surgical site infections
Infection site : superficial / deep/ organ/space
Date of infection (dd/mm/yy)
Antimicrobial prophylaxis Yes/ No
Microbiological investigation:
Direct examination: Gram’s stain
Culture : Bacterial culture
Other special tests:

Antimicrobial sensitivity pattern:-



ANNEXURE-III
PATIENT CONSENT FORM

STUDY TITLE : “Prevalence of Nosocomial Infection in Surgical wounds
among Postoperative Patients and their Antimicrobial susceptibility
pattern”

, hereby give consent to
participate in the study conducted by Dr.C.Abba Ruba Sunanthini, Post
graduate at Institute of Microbiology, Madras Medical College, Chennai and to
use my personal clinical data and the result of investigations for the purpose of
analysis and to study the nature of the disease, I also give consent to give my
clinical Specimen (blood/pus/ serous discharge/ fluid aspirate etc.) for further
investigations.l also learn that where is no additional risk in this study. I also
give my consent for my investigator to publish the data in any forum or

journal.

Signature/ Thumb impression Place Date
Of the patient/ relative

Patient Name & Address:

Signature of the investigator:

Signature of the guide
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8 |62 |m| wsr | saraa |7aa3| Lefthortic lleo Fernaral Bypass Elective 180 | 15 | leftereattoe 3 |we| me N | superficiat |10.11.13|inj.Ceftrioxazone 1g 1 8o |StRhYIoCOCCUS aureusS-CK.f oo o Negative rRlr|r]s]s
t/ Vanco, B- Pen Cio Gm
Welrsiells Negative Negative R|®R|R|R|S
9 150 [ M W51 21.1.33 [25131.13 L] I AcrtoFemoral Bypass Elective 260 4 Claudication pain 3 No No N Superficial | 29.3.13 Inj.Piptaz Klebsiella pneumonias | Negative Negative s | B RIR|S
10 [ 46 | M | CTPO1 | 25.12.13 [30.12.13] LeftPostiat | Left lower lobectomy Elective 310 5 | Breathlessness | 4 | Mo No N_| superficial | 3.12.13 IR NG, Hegative Negative
11| 55 | M |65 232 81113 [17.10.13]  Superior Surgery Elective 130 20| Abdominalpain | 4 | Mo Wo N_| Deep wound Inj.Cefotaxime 1g IV BD Ecol{ESBL Hegative Negative s m | r|[Rr[s
12 [ 30 [ m | G5 251 | 21.1113 127.11.13] Duodenal Lap & omental patch Elective 180 4 Abdominal pain 4 LT-] No N_| Superficial | 1.12.13 | Inj.Cefotaxime 1g IV BD Klebsiella pneumeniae | Negative Negative 515 | SIRIS
Bilateral Transabdaormianal
13 |40 | m | Gs131 | 221013 [25.0103| (IR | ysterectomy with Elective 130 8 |Abdominaimass| 3 |mNe Ho N | superficial |30.11.13] inj.Cefotaxime 1g1v BD NG Hegative Negative
Bilateral copherectomy
14 | 40 | M | G5251 | 23.11.13 |25.11.13 Dem:nﬁ;‘ Lap & omental patch Elective 143 5 Abdominal pain 4 No No N Superficial |28.11.13| Inj.Cefotaxime 1g IV BD Klebsiella pneumoniae | Negative Negative s 5 s|5|s
15 | 32 | m | ctroz | 25113 | 301113 RERE | g ight preumonectomy | Elective 340 g | Breathlessmess, | g No N | superficial | 3.11.13 Inj.Piptaz Staphylococeus aureus | Negative Negative s R rR|r|r|s]s
Bronchiectasis cough
16 | 19 | m |65 224 | 31213 | 21213 | appendicitis Appendisectomy Emergency | 45 2 | abdominalpain | 2 | we o N | superficial | £.12.13 | Inj.Cefotaxime 1g1v BD | Kiebsiella oxytoca{ESBL) | Negative Negative s|r|R|Rr|S
Dialated veins,
17 | 58 [ M | GS2 224| 3.12.13 || 5.12.13 | Varicose veins Elective 125 3 pain over Right 2 No Ne N | Superficial | 8.12.13 | Inj.Cefotaxime 1g IV BD S. epidermidis Negative Negative s R RIR|R|S|S
leg
18 | a5 | M | o5 233 21213 | 2.124g | HOlewviseus | tal patch closure | Emergency | 140 s | Abdominal pain 4 No No n |PeePwound] o 1513 | inj.Cefotaxime 181V BD Ecoli{ESBL) Megative Negative s|el{r|r|s
e S perforation infection | "% :
Mitral RHD,
19 | 30 [ M | CTPO2 | 13.11.13 | 28.11.13 | stenosis/Regur Elective 310 7 Bmahlem‘ss 4 No No N | Superficial | 3.12.13 |in].Ceftrio 1lgVBD| Ad bacter species | Negative Negative S| s S|s5|5
gitation
GS Incisional swelling in e 3 2 e
20 | 30 F 132 5.12.13 | 6.12.13 hemia Maesh repair Elective 140 4 abd 3 No No N | Superficial | 10.12.13| Inj.Cefotaxime 1g IV BD 5. epidermidis Negative Negative H] R RIR|R|S|S
K/C/O PT on
ronchopul
2|65 | m|cwoz| 21003 | 11213 Bmwl‘:«am Left lower lobectomy | Elective | 360 | 15 | Breathlessaess | 4 | Ne "’::":"' N | superficial |16.12.13 nj.Pigtaz Pseudomonas aeruginesa | Negative Negative s|s|r|r|s
months.
22 | as | m | Gs2s1 | 20.11.13 | 2.12.13 | RiEht Inguinal Rt Hernioplasty Elective 50 5 [ Swellingin right 2 Ne No N | superficial |12.12.13] Inj.Cefotaxime 1g 1V 8D Proteus mirabilis Megative Negative s|s|s|rls
Hernia inguinal region
Bilateral Swelling in both wioum
23 | 73 (M| G5 233 61113 271113 H oele Hydrocoeke reduction Elective 0 4 s:l':hlln 2 Mo |HTfor5yrs | N | dehiscencey/ | 1.12.13 | In.Cefotaxime 1g IV BD NG Negative Negative
Deep
24 | 45 | M |65 221 | 11213 | 32213 I;m'mum: Hemdeplasty/Lors Elective as g | [SweingluleRt 2 |me No N | Superficial |11.12.13[inj.Ceftrioxazone 1g IV BD StaphHeHE; Negative ive s ” rRir|r|s|s
a2 = ralaj A Plication inguinal region “P e e aureus(MSSA) Bat sems
hydrocoele
Carcinoma Transhiatal . " 2 . . .
262 |m 245 | 251113 | 3222 [ 1 7 4 |m M N 1 | 9.12.13 | W BD| Pseud N
5| & G5 245 | 25 3|3 3 hagus aesophagectamy ective a5 Dysphagia o o Superficial | 9. 3 | Inj.Ceft 1 egative Negative 5|5|5|5(s
Deep wound
Carcinoma Left|  Left radical Modified infection/wo Staphylococous
26 | 60 | M | G5132 | 25.11.13 |29.11.13 breast Mastectomy Elective 130 12 Lump left breast 4 Mo Mo N und 7.12.12 | Inj.Cefotaxime 1g IV BD aureus(MSSA) MNegative Negative 5 5 SIR|S|5|5




Pasitive

. Breathlessness/h Staphylococcus
27|31 | m| croz | 291113 | 31213 | REMMNE | g pneumonectomy | Elective o | 10 cough with o Mo | superficial | 8.12.13 | inj.cefotaxime 15 v BD Staphylocaccus Megative | aureus(MSSA) 5- AK, | S
collapse & e aureus|MSSA} N
expectoration CK, Vanco R-Cip,
Penigillin, Ervthro
28 | 65 | F |Gs 133] 2601013 | 7203 | "neisional Mesh repair flective | 140 | 5 Alsomilnal No| Mo N | superficial |10.12.13] Inj.cef 1g V8D | [ Negative s
hernia swellng
Carcinoma :;:;I\:m:
29|62 | F| see1 | 201113 | 51213 ding | Right hemicolectomy Bleetive | 230 | 7 |Abdominal mass No| Disbetic | N 0 812.13 | inice 151VBD | Klebsiella oxytocaESBL) | Negati Negative s
colon Em
dehiscence
Right Claudication pain
30 (70 |m| wvs1 | 25111371213 f poplite| F liteal bypass | Elective | 210 5 "_hm” No | Diabetic | N perficial | 12.12.13Inj.Ceftrioxazone 1g IV 8D NG Negative Negative
al obstruction flght leg
Subacute . . n
31 | 52 [ M |GS 251] 10.12.13 [12.12.13|  intestinal Ilealresecmnlanﬁ Emergency 130 4 Abdominal pain, No No N | Superficial |14.12.13|Inj.Ceftrioxazone 1g IV BD NG Megative Negative
anastamaosis malena
obsryction
32 | 45 [ M | SGE1 81113 | 5.12.13 | Pancreatitis Frey's procedure Elective 240 8 Abdominal pain No No N | Superficial |11.12.13| Inj.Cef: 1g IVBD o il B Negative 5
Papillary Swelling in front
33 35 | F |6s 233 261113 | 21213 inomaof | Total Elective 10 | 10 il No| No N | Superficial [14.12.13| Inj.Cefotaxime 1g IV BD NG Negative Negative
thyraid
Deep wound
B id
34 |23 | F |65 233 | 300113 | 11213 i T 45 13 | Abdominal pain o ™ n |infection/wo Inj.Cefotaxime 1g IV BD E.coli{ESBL) SEteroR Negative 5
und es fragilis
dehiscence
Superior K/C/o SMY
35 |36 | M| soe2 | 51213 [12.12.13|Mesentric vein Laprotomy Elective 180 5 b S No| Mo N | superficial |18.12.13| Inj.Cefotaxime 1g Iv 8D Kiebsiella oxytoca | Negative Negative s
occlusion
36 | 37 | m |es 132] 41213 |1012.03] Carcinoma Mastectomy Elective 120 4 |Mass in Rt Breast Ho No N | Superficial |11.12.13inj.Ceftri e 1g IV BD Negative 5
right breast =
SGE1 Coroalie
37 (18| Mm 253 22.11.13 (19.12.13 stricture Coloplasty Elective 180 5 Dysphagia No No N Superficial [23.12.13 Inj.Piptaz 1g IV BD E.coli MNegative Negative 5
oesophagus
K/C/Odiabet
SGE2 Chranic calcific Lateral N Abdominal pain s and . Inj.Cefotaxime 1g IV N
38|57 | F| e | 101233 1422337 C0 ] sancrestecojejenostomy | EECvE | 220 9 o No| oo | M| superfial 231213 peprper NG Negative Negative
Deep wound
" . " , infectionfwo Inj.Cefotaxime 1g IV : Pasitive E.coli 5- AK,
39 | 52 [ M |GS 233 | 20.12.13 [21.12.13| Mass Rt Colon | Right hemicolectomy Elective 210 3 Abdominal pain No No N s 231213 BD,inj.GM NG Megative 2, BT ReCip, Gm
dehiscence
Gasric Modified GrahamPatch
A i —— ) )
40|22 | mf6s 251 121213 |12123f  E e Emergency | 200 | 10 | Abdominal pain No| Mo N 15.12.13|Inj e 1g IV 8D NG Negative Negative
omwound OCCU: oCou
Incisional inal infecti
a1 |30 | m | 6s 225 81213 | 91213 "::r'n"ga Mesh repair Elective 110 5 “::‘;:‘r":"’ No| No N '"“‘:::M’ 18.12.13|Inj.C e 1g IV BD ) s aureus)s-CK , Vanco, | §
dehiscence oxytocalESBL) AK Erythro,R-Cip, Pen
! K ! Inj. ? w
42 | 53| F |68 133 ] 100203 |190203) O™ | podicalvysterectomy | Elective | 130 | 5  |W/C/O Carcinoma No| Mo N | superficial | 24.12.03| mhCefotaxime ig idermidi i Negative R
cervix cervix BO,Inj.GM
43 | 54 | m | ctPo2 | 25.10.13 | 11.12.13 | Aortic stenosis | Aortic valave replacement |  Elective 160 | 15 Chest pain No No N | superficial | 25.12.13| 'ni-Cefotaxime gV NG Negative Negative
BO,Inj.AK
as | a7 | m | coz | 71113 [201243 Coreme ChBG Electiv 320 6 i ChESlhl No N N P 261213| e eV Negati s
11 .12, al'[Ef'fdiSEESE e pﬂlﬂfslﬁat essn o 5 AL BB,'H]M OCCL B gative
855
Pasitive
Right lung e Staphylococcus
45 | 32 | F | CTPOZ | 221213 [27.1213 collapse Right pneumonectomy Elective 340 5 Breathlessness No No N o 2.1.14 Inj.Piptaz 1g IV BD NG Negative | epidermidis 5- AK, CK,
Vanco, Cip R~

Penicillin, Ervthro




Deep wound

46 | 65 65 224| 231213 (231213 ":;:‘;;:L_‘;‘:‘ Omental patch closure | Emergency | 160 4 | Abdominal pain o ™ '"'“:'::N" 27.12.13 | Inj.Ceftrioxazone 1g IV BD|  Acinetobacter species | Negative Negative R
dehiscence
Deep wound
. e . . ’ . infection/wo o ) _
a7 | 35 GS 131 13.12.13 (141213 Lipoma Excision of Lipoma Elective EL] B Swelling Rt thigh No No und 22.12.13|Inj.Cy 1g W BD Megative Negative -3
dehiscence
ebsiella ug_mta!ESBt! Negative Negative 5
a8 | 65 iscu 213] 21,1213 | 21.02.13) OB | onental patch closure| Emergency | 210 | 7 No| Mo Superficial |2812.13|  InjPiptaz 1g IV BD Klebsiella oxytoca | Negative Negative B
perforation
49 SGE 253| 19.11.13 | 26.12.13 Opsuurtwe Cholecystojejenostomy Elective 160 3 No | Diabetic Superficial | 29.12.13 Inj.Piptaz 1g IV BD E.coli Megative Negative 5
jaundice
Positive
Obstructed (Staphylococcus
50 | 65 G5 204 21.12.13 (211213 isional L Emergency 130 3 Abdominal pain No | Diabetic rficial | 24.12.13 | Inj.C 1g W BD iyl aureus | Negative | aureus)5-CK , Vanco, | 5
Hernia AK,ErythraCip, Erythro
R-Pen
51 | 37 SGE 243| 20.12.13 | 20.12.13 Oisu:di:‘:n Laparotomy and proceed | Emergency 120 4 Abdominal pain No No Superficial |24.12.13 Inj.Piptaz 1g IV BD E.coli Negative Negative s
uch
Superior
i otonm: I . i
52 | s4 65 232 | 81113 |17.11.43| Mesentric | Laprotomyandjejenal | o Lo 5an | 5g | Abdominal pain Ne| Mo Deep wound |\ 1, y5|  Ini-Cefotaxime 1g I Kiebsiella oxytoca | Negative Negative s
Artery resection infection BO,Inj.GM
occlusion
53 | 60 G5 133| 13.12.13 | 24.12.13 CArcinema ke Elective 120 5 [Mass in Rt Breast Mo | Diabetic Superficial |29.12.13 | Inj.Ceftrioxazone 1g IV BD NG Megative Negative
right breast Mastectomy
Actite Abdominal pain, HT JCAD on Inj.Cefotaxime 1g IV
54 | 65 ISCU 213 19.12.13 |19.12.13] inal Rt. Hemicol Emergency 160 10 ‘ No Superficial | 28.12.13 : . Klebsiella oxytoca(ESBL) | Negative Negative R
; vemiting treatment BD,Inj.GM
abstruction
ss | es iscu 213 11123 | 12123 PU0%M! 1 orenval patch closure | Emergency | 165 | 3 | Abdominal pain No | Diabetic Superficial [17.12.13| -Cefotaxime 1g IV NG Negative Negative
perforation BD,Inj.GM
Paraumbilical . Abdominal Inj.Cefotaxime 1g IV
56 | 63 243 4.12.13 141213 Hernioplas Elective 45 3 No No Superficial |17.12.13 NG ative Negative
hernia piss¥ swellng port 80,Inj.GM ey -
57 | 62 :f:j 4.12.13 | 8.12.13 | Biliary sricture Hepatojejenostomy Elective 165 5 Abdominal pain No No Superficial | 13.12.13 |Inj.Ceftrioxazone 1g IV BD S.epidermidis Megative Negative 5
Carcinoma g " " Positive( E.coll 5-
58 | 60 65 133] 61213 [1012.13| Headof Whipple's procedure | Elective | 160 | 4 | Abdominal mass No | Diabetic Superficial | 16.12.13 lnl-Cee\‘:tlaxlg‘lsW E"°“cf"l_:‘g”’“ Negative |  AKPT,GM,R- | S
Pancreas Mol i Cip,Cx.C2)
Deep wound
Gall bladder . ’ — infiection/w — p- ; ;
59 | 73 G5153 | 31113 | 51113 i Cholecystectomy Elective 140 3 Abdominal mass No | Diabetic i 8.11.13 |Inj.Ce 1g IV BD ) | Negative Negative R
dehiscence
Carci a Gall om:a:\:: Feptosra
60 | 54 SGE 245 11113 | 31113 b'::‘d':ﬂ . Chalecystectamy Elective 160 2 | Abdominal pain Mo | Disbetic - u'n;‘ 5.11.13 | Inj.Cefotaxime 1g IV BD E.coli (ESBL) ploscoc Negative R
dehiscence s 5P
Carcinema
61 | B5 SGE 245 21213 | 31213 Head of Whipple's procedure Elective 160 3 Abdominal mass No No Swperficial | 5.12.13 | Inj.Cefotaxime 1g IV BD E.coli (ESBL) Negative Negative 5
Pancreas
Bacteroid
62 | 72 SGE 245| 21213 | 3.12.13 | Chelelithiasis Chalecystectomy Elective 60 5 Abdominal pain No No Swperficial | 6.12.13 | Inj.Cefotaxime 1g IV BD Proteus mirabilis(ESBL) esfr::;llis Negative 5
Deep wound
Carcinoma Rt Modified Radical N . infection/we . N Staphylococcus . "
63 | 41 G5 133| 21213 [13.12.13 right breast Mastectomy Elective 160 25 |Mass in Rt Breast No No und 16.12.13| Inj.Cefotaxime 1g IV BD aureus{MSSA) Negative Negative 5
dehiscence
Deep wound
Incisional Abdominal infection/wo| Inj.Cefotaxime 1g IV BD, Klebsiella .
11, J2.. Mesh i lecth H Ie, HT 12, . N i
B4 | 50 GS 133| 25.11.13 |11.12.13 hiia esh repair Elective 120 & swelling and pain No |Diabetic G 17.12.13 Inj.Metro 500mg IV BD peumoniac(ESsL) egative Negative R
dehiscence
Incisional . . Abdominal . Inj.Cefataxime 1g IV BD, . .
65 | 60 G5 133| 91213 |20.12.13 G Mesh repair Elective 140 10 swelling Mo | K/C/O CVA Superficial | 30.12.13 Inj.Metro S00mg IV BD NG Negative Negative




Incisional " . Abdominal infection/ Inj.Cefotaxime 1g IV BD, . .
66 | 52 | F |G5 133| 06.11.13 |15.12.13 hernia Mesh repair Elective 120 9 swelling No No und 241213 Inj.Metro 500mg IV BD NG Negative Negative
dehiscence
Follicular TR .
67 | 50 | F [iscu 213] 25.11.13 |28.11.13| carcinomaof |  Total thyroidectomy Elective 180 | 13 | Swelinginfront No | WC/OHT, e 31.12.13| Inj.Cefotaime 1g IV BD el Negative Negative
thyroid of neck Malignancy H pneumoniaeESBL)
Deep wound
SGE2 Distal CBD = i Abdominal infection/wo Inj.Ceftriaxone 1g IV BD, . : =
68 | 63 | F 20114 | 1.2.14 Whippl d Electi 160 10 N N 6.2.14 E.coli(ESBL Negati N
253 growth [RPES PIoGecure it distension S 2 und Inj.Metro S00mg IV BD <ol } SR RS
dehiscence
69 |42 | F | 582 | 3214 | 6224 | Ineisional Mesh repair Elective | 90 5 i omi el Ne| Mo superficial | 7.2.14 | Inj.Cefotaxime 1g IV B0 NG Negative Negative
252 hernia Swelling
Paraumbilical Swelling in P::;i::’m:
70 |32 | F | 65131 | 28004 | 29004 rh‘;ni‘ Mesh repair Elective 95 10 | paraumbilical No No . = "ol 31.1.14 | Inj.cef 1gVED | P aeruginosa | Negative Negative
el dehiscence
Incisional - . Abdeminal . . . N . N
71| 42| F |GS 131 6.1.14 7.114 ) Mesh repair Elective a0 10 No No 17.1.14 | Inj.Cefotaxime 1g IV BD Acinetobacter species | Negative Negative
hernia swellng 5
i Total with
72 | 62 | M |65 22| 311213 | 281,04 | rinOma | Total penectomy wit Electve | 120 | 4 |carcinoma penis No| Mo Superficial | 1.2.14 |Inj.Ceftrioxazone 1g IV 8D NG Negative Negative
penis Perineal urethrostomy
73 | 69 | M |6s 224 28114 | 20,004 | Rt Imuinal Hernioplasty Elective %0 12 || et in Aght No No Superficial | 3.1.14 |inj.Ceftrionazone 1g IV BD E.coli[ESBL) Negative Negative
Hernia inguinal region
73 Acinetobacter species | Negative Negative
Left lliac P : K/C/O iliac T Sub Inj.C ; 2 2
74 | 58 | M | vs2 49| 25.12.14 |28.12.14 Asillo fi I Left | Electi 180 28 No | Diabetic,HT 5.1.14 4 E.coli(ESBL Negati N
B occlusion emoral bypass e occlusion LY Ll s Sulbactum 1g IV BD colil } eI Lo
M.ilral . Inj.Ceftrioxazone 1g IV
75 |25 | F |ctPo 2| 22114 | 6214 “‘“""?f"‘“’ Mitral valve replacement | Elective 300 | 11 | Breathiesness No Na Superficial | 17.2.14 | BD, Inj.AK 350mg IV BD, NG Negative Negative
P Inj.Cip 200 mg Iv BD
Regurgitation
Deep wound
76 |55 [ mas 251| 201213 | 11214 )" Medhal: Electi 180 | 7 | Swelling Lt thigh N N Infection/wol 12 14 | inj cefotaxime 1g v 80 £.coli(EsBL} Negati Negati
i s altThigh | excision of Left thigh ecve PG LELE 0 ° und s SHICRAImE N -0 Serte sorve
dehiscence
Deep wound
77| so | F |es 131] 5214 | 12214 | Fibroid uterus Breniabdominal Elective 120 g | Menorrhagia, No No infection/wol 15 14 | 1nj.cet 1g IV BD cusaureus | Negative Negative
Hysterectomy Polymenaorrhea und
dehiscence
Deep wound
infection/wo Inj.Ceftriaxone 1g IV BD, . .
.2.14 2 A 4 | pai 4.2.
78 | 30 | F (G5 132| 121 1.2.14 0 16 | Abdominal pain No Na i3 14.2.14 Inj.Metro 500mg IV BD Pseudomonas aeruginosa | Negative Negative
dehiscence
Acute . g . b Inj.Cef 1g IV BD, Klebsiella . "
79 | 48 | M [GS 251| 15.2.14 | 15214 ppendiciti 40 4 Abdominal pain No Na R 19.2.14 Inj-Metro 500mg IV BD pneumoniae(ESBL) Negative Negative
Acute ; - Inj.Cefotaxime 1g IV BD, ) Bacterold N
80 | 28 | F | GS131 | 12214 | 13.2.14 g tomy 50 5 | Abdominal pain No No . 18.2.14 11 Metro 500mg IV BD E.coli es fragilis Negative
Deep wound
" - ; infection/wo ; . ; . r
81 | 30| F [GS131| 9214 | 10.2.14 | Ovarian cyst Laprotomy Elective 120 8 Abdominal pain No No i 19.2.14 | Inj.Cefotaxime 1g IV BD E.coli(ESBL) Negative Negative
dehiscence
Incisional - 8 Abdominal Diabetic on ube Inj.Cefi 1g IV BD, . o
82 | 56 | F | G5133 | 16.1.14 | 8.2.14 hernia Laprotomy & Mesh repair Elective 120 10 swelling Nao insulin ¥ 12.2.14 Inj.Metro 500mg IV BD NG Negative Negative




i Right ’ .
Pheachromocy|  Adrenelectomy with " ’ Deep wound Inj.Piptaz 2.25g IV BD, Staphylococcus " 5 aureus|MSSA)S-CK,
83 |52 | M| G5213 | 31214 [13.13.14 S Nephrectory Elective 300 6 h\r[l:chii:i:drlal No No infection | 18214 InjMetro WD aureus(MSSA} Negative Vanco, AK Erythro - 5
pal Cip, Pen, Ceph
Intestinal iyl
obstruction Abdominal pain Deep wound Inj.Cefriaxone 1g IV BD, Klebsiella 5 aureus (MSSA)JS-CK ,
.2.14 .2.14 ) .2.14 i
84 | B8l M jjesa1s | AZZL . with umbilical Emergency . 8 & vomiting e . infection . Inj.Metro 500mg IV BD preumaniae(ESBL) Negative Vanecao, AK,Erythra, Cip s
hernia R- Pen, Ceph
Abdominal pain : N
SGE1 i n Roux en ¥ o . " Subcutaneou Inj.Cefriaxone 1g IV BD, Staphylocoocus = -
B5 |50 | M 243 20.1.14 | 20.1.14 | Biliary sricture hepaticajajencetonmy Elective 120 5 pruritisé No No - 231214 Inj.Metro WEBD aureus(MSSA) Negative Negative s
vomiting ¢
Jejenal mass . Abdominal pain, . .
I i Inj.Cefr 8D, 1l
86 | 37 | M |sce 245| 27014 | 15.2.14 | with intestina) | 2P & seamentalejenal &1l a0 | 10 | distension & No |FVO positive Superficial | 24.2.14 | MhCefriaxone 1g IV 8D Klebsiclla Negative Negative R
transverse colon resection r on ART Inj.Metro 500mg IV BD preumaniae(ESBL)
obsruction wvomiting
SGE Carcinoma Gall ‘Abdominal pain, Subcutaneou R . Klebsiella . .
>3 .2.14 s I " 2. Inj.
g7l Mm A% 14.2.14 | 20.2.1 blsider Cholecystectomy Elective 120 5 s iem, Ne Ne & 25.2.14 |Inj.Ceftrioxazone 1g IV BD neumoniae{ESBL} Negative Negative 5
G5 Appendicular " - . . Inj.Cefotaxime 1g IV BO, : .
88|39 M| 00 24214 | 25214 . 3 tomy Emergency | 120 2 | Abdominal pain No No Superficial | 27.2.14 fusiin WES NG Megative Negative
Deep wound
Umbilical " . Abdominal infection/wo Inj.Cefotaxime 1g IV BD, i . =
B9 | 32 F |G5 131( 281.14 | 29.1.14 hernia Mesh repair Elective 120 15 swelling No No and 4.2.14 Inj.Metro WBD Pseudomonas aeruginosa | Megative Negative R
dehiscence
o0 | 40| £ |es 131] 31114 | 5214 | CorcinomaRt Modified radical Elective 120 5 |Massin Rt Breast No No Subcutaneou| o 14 | inj.cefotaxime 1g IVBD NG Negative Negative
breast mastectomy 5
Positive
p— (Staphylococous
91 |19 | F |GS 133| 25214 | 26.2.14 Appendichis Appendisectomy Elective 40 6 | Abdominal pain No No Superficial | 21.2.14 | Inj.Cefotaxime 1g IV BD NG Megative |  epidermidis}5-CK ,
pen Vanco, AK,ErythraCip,
Erythro R-Pen
Detgwoimd Staphylococcus it o
Incisional N Abdominal pain infection/wo Inj.Cefotaxime 1g IV BD, . |5 aureus (MRSAJS-CK,
F 1 114 | 15.2.14 Mesh i I 1 1 N N .2.14 M Klebsiell
92 | 60 G5 133 28 5.2, hernia Laprotomy & Mesh repair | Elective 20 5 & swelling o o und 282 Inj.Metro 500mg IV BD aureu:l kS:}.E'eil}:sel a | Negative Vanco, AK,Erythro, Cip
dehiscence ¥ R- Pen, Ceph
Ascending
. Abdominal pain Subc: Iruj. A 1g IV BD, . N - o
93 | 28 | M [1scu 213| 25.2.14 | 25.2.14 colan Rt. Hemicolectomy Emergency | 160 [ 8 Gorniliig No No a 27.2.14 il A kacln wgp| Mebsiella pneumonize | Negative Negative s
perforation
Umbilical
hernia with L - N Swelling in the . Inj.Cefotaxime 1g IV BD, . . .
94 | 34| F |G5 233| 18214 1.3.14 divarigation of Mesh repair with plication Elective 120 3 umbilical reg No No Superficial | 3.3.14 Inj.Metro 500mg IV BO Klebsiella oxytocalESBL] | Negative Negative 5
recti
Acute 5 o Deep wound
Abdominal pain, <
Appendicitis . piy Infectionfwo Inj.Cefotaxime 1g IV BOD, " Bacterold .
95 |30 | M |Gs 231 1724 18224 | Appendisectomy Emergency | 120 12 vomiting & No No und 23214 Inj Metro e E_coli s fragilis Negative 5
s constipation - 500mg
perforation dehiscence
Pancreatic Abdominal pain Subcutaneou Inj.Cefriaxone 1g IV BD, 2 L
M .2.14 .2.14 Pan: { i ! MmEergen N N 2,14 Kl el meon (Y N R
96 | 30 G5 231( 10.2.1 11.2.1 — ancreatic necrosectomy | Emerngency 120 20 & swelling o ] - 26.2.1 Inj.Metra 500mg IV BD lebsiella pneumaniae | Negative egative
lleacaecal lleal resection and . Subcutaneou Inj.Ceftriaxone 1g IV BD,
7 M 2,14 2,14 I i i N N .3.14 N { N
9 30 G5 231 321 1821 Tuberculosis iartaroal Elective 130 15 Abdeminal pain Ll o ¥ 331 Inj.Metro 50 W BD G Negative egative
Coranary . . b Inj.Ceftriaxone 1g IV BD, . .
2. 2. .2.14
98 | 62 | M | CTPOZ 6214 | 26.2.14 5 Bt CABG Elective 330 6 Chest pain No No & 28.2.1 Inj.Metro S00mg IV BD NG Negative Negative
R ilio femoral . Gangrene Rt big " . . 4 g Staphylococcus " L
.14 2.14 [ | 4 rf 4.2.14 .
9|50 | M Vsl 18.2.1 20.2.1 embolism leo Femoral Bypass Elective 130 foe No | Diabetic Superficial | 24.2.1 Inj.Cefotaxime 15 IV BD' aureusiMSSA) Negative Negative 5
Intestinal lleo transverse Abdominal pain . Inj.Cefriaxone 1g IV BD, -
100) 51 | M | G5 233 | 24.2.14 | 24.2.14 abstruction e Emergency 110 3 & constipation No Diabetic Superficial | 27.2.14 Inj.Metro 500mg IV BD NG Negative Negative




Parastomal

Swelling around

Sub

Inj.Piptaz 1g IV BD,

101 46 [ M 2 16114 | 20.2.14 i h ir|  Electivi 1 1 .3.14 P m rugin Negativ Negati
0 5 G5 243 | 16. 0. hernia Reduction and mesh repa lective 40 5 » 1 site No No s 5.3 Inj.Metro 500mg IV 80 seudomonas aeruginosa | Negative egative
T " . " . : Subc Inj.Ceftri 1gv g " "
102 31| F |65 233| 16214 | 1.3.14 | Cholelith Cholecystect Ellecti 140 4 Abd ] N Diabetic 5.3.14 E.coli(ESBL] Negat| Negati
elithiasis lecystectomy ive ominal pain o ial . 8D, I AK 3 WD coli(ESBL) egative egative
Psevdomonas aeruginosa | Negative Negative
Deep wound
Carcinoma . . . . Diabetic/ infection/wo Inj.Cefriaxone 1g IV BD, X . .
103 | 54 [ M | 65223 | 1214 | 18214 i Rt Hemicolectomy Elective 140 15 | Abdominal pain No Malgranc il 26.2.14 Inj. Metro 500mg IV 80 p Negative Negative
dehiscence
Left Indirect . . Swelling in left - Inj.Cefotaxime 1g IV BD, . .
104 | 40 | M | GS 224 | 24.2.14 13.14 inguinal Hemia lLeft Hernioplasy Elective 40 3 inguinal region No Mo Superficial 43.14 1nj.Metro S00mg IV BD NG Negative Negative
Cheledocal = Abdominal pain Suby Inj.Piptaz 1g IV BD, e y
05| 28 | F |ISCU 213| 20.2.14 13.14 Cholecystect Elect 140 3 MNo MNo 4314 NG Negat Negati
cyst STy e & vomiting 3 Inj.Metro 500mg IV BD e epive
06| 35 | F :i: 1.3.14 2.3.14 E;i::_:m Laprotomy Emergency 150 3 Abdominal pain No No Superficial | 5.3.14 | Inj.Cefotaxime 1g IV BD NG Negative Negative
Transabdominal
Carcinoma Left p ’ < : s Inj.Cefriaxone 1g IV BD, : :
07|52 | F |GS 133| 27.214 | 1.3.14 ovary Hysterectomy with BSO & | Elective 100 5 Abdominal pain Na Na Superficial | £3.14 nj.Metro 500mg IV B0 NG Negative Negative
lumpectomy
Incisional N Abdominal Inj.Cefriaxone 1g IV BD, . .
1 4 F 11214 | 1314 Mesh repair i rficial .3.14 coli Negativ Negati
08 | 48 G5 233 2, 3 hernia iesh repal Elective 20 5 swelling No | Diabetic Superficial | 6.3 Inj.Metro 500mg IV ED E.coli(ESBL) egative egative
109 61 | F |sGE 245| 1118 | 25214 PT::T:;:ZW Whipple's procedure Elective 180 1 i‘;::;“:l ::: Mo Mo Superficial | 8.3.14 | Inj.Cefotaxime 151V BD |Staphylococcus epidermidis| Negative Negative
Carcinoma .
SGE2 o — . Abdominal Suby . . . " .
110 | 47 | F 285 18.2.14 | 2.3.14 "3 Rtk ¥ Elective 190 12 ditesidon No Na & £.3.14 | Inj.Cefotaxime 1g IV BD E.coli{ESBL) Negative Negative
colon
11| 39 G5 223| 27.2.14 | 28214 m:;ms Appendisectomy Elective 45 10 Abdominal pain No No Superficial | 8.3.14 | Inj.Cefriaxone 1g IV BD Acinetobacter species | Negative Negative
112 33 Gs 223| 253.14 53.14 md‘:itis Appendisectomy Elective an 4 Abdominal pain Mo Mo Superficial | 8.3.14 Inj_Cefriaxone 1g IV BD [E.coli[ESBL) Negative Negative
13|23 [ m |65 223| 1314 | 23.14 .npnz:.l;'t's Appendisectomy Elective 45 6 | Abdominal pain No No Superficial | 8.3.14 | Inj.Cefotaxime 1g IV BD Acinetobacter species | Negative Negative
it}
Acute " Abdominal pain - " " " . .
114 | 18 | M | G5 233 | 24.4.14 | 24414 ndicitis Appendisectomy Emergency 50 3 & vomit No MNa Superficial | 27.4.14 | Inj.Cefotaxime 1g IV BD E.colilESBL) Negative Negative
Filbrosis Left o . Diabetic on ’ Inj. Cefotaxirme 1g IV BD, . g :
4. 4. I A4,
115| 38 [ M | CTPOZ | 9.4.14 | 19.4.14 lung Left Decortication Elective 220 13 Breathlessness No InsulingPT Superficial | 2.4.14 Ini.cipro W BD Klebsiella oxytocalESBL) | Negative Negative
et mCough u? Kic/oFT Inj.Ceftriaxzone 1g IV BD,
16| 53 | M| ctro2 | 24314 | 17414 nper Left upper lobectomy Elective 230 un | = raven, Mo | completed Superficial | 28.4.14 | T -ET 8 | staphylococcus aureus | Negative Negative
pulmeanary Breathlessness Inj.cipro IV BD
treatment
lobe gn exertion
Diabetic
Rt sided since 6 yrs & Inj.Cefotaxime 1g IV BD,
7|4 .2.14 4,14 ication Rt I i hlessn rficial | 14.4.14 Kl It i Negati
11 5 | M| CTPOZ | 2021 5.4.1 Brorichlsctits Decortication R lung Elective 200 El Breathlessness No 10PT on Superficial | 14.4.1 Inj.cipro200mg IV O ebsiella oxytoca(ESBL) | Negative egative
Cat 1 ATT
SubAcute Abdominal pain
Hleal i E.coli{ESBL, byl
118 | 45 | M |65 251| 16414 | 20414 | intestinal ealzesction mnd Elective | 120 | 6 in Rt upper No| Mo Subcutaneou| 4 c 14 | inj.Cefotaxime 1g1v gD |- ESBH. Stophvlococous) L ive Negative
. anastamosis 5 aureus (MSSA)
obstruction quadrant
Paraumbilical Swelling in Inj.Cefotaxime 1g IV BD,
F .14 4,14 Mesh repal i ricial 5,14 ! i Negati
119 | 30 GS 131| 2641 30.4.1. hernia esh repair Elective 135 3 umbilical region MNo Mo Superficial 251 nj.Metro 500mg IV BD Staphylococcus aureus | Negative egative
Abdominal pain, HT & COPD "
M i tleal i * Inj.Pi w
120 | 85 | M [iscu 213] 20414 | 30424 MO al resection and Elective | 140 | 5 | bloodstained Nol on Superficial | 9.3.24 | '"}FIPtez1BIVED, E.coli[ESBL) Negative Negative
schemia anastamosis " Inj.Metro S00mg IV BD
stools & vomiting treatment
121| 50 | F |GS 253 18.3.14 | 23.4.14 | Cholelithiasis Chalecystectomy Elective 100 4 Abdominal pain No No Superficial | 27.4.14 | Inj.Cefotaxime 1g IV BD Staphylococcus aureus | Negative MNegative
s . Abdominal pain = Inj.Cefotaxime 1g IV BD, . X
Cholelith Chol
122| 75 | F |GS 131 204.14 3514 1y Elective 110 5 for 2 months No No Superficial | 7.5.14 Inj.Metro 500mg IV BD NG MNegative MNegative
Umbilical & z Abdominal = Inj.Cefotaxime 1g IV BD, . "
123 | 30 F | G5 131| 204.14 3514 Y Mesh repair Elective 120 5 swelling No No Superficial 7514 Inj.Metro S00mE IV BD NG Megative MNegative




Fibrosis left

Inj.Cefotaxime 1g IV BD,

124 | 49 CTPO2 11.3.14 2514 lung with Left upper lobectomy Elective 200 25 Breathlessness Mo | K/CJOPT Superficial | 10.5.14 el Staphylococcus aureus | Negative Megative
bronchiectasis Rl cypris 200mg IV, oo
Coronary
125 | 53 cTPO2 | 19314 | 30.4.14 artery CABG Elective 180 13 Chest pain Mo ':("r:::::" Superficial | 12.5.14 | Inj.Cefotadime 1g IV BD NG Megative Megative
d AWMMI
RHDy/Mitral - .
Breathlessness, Inj.Cefotaxime 1g IV BD,
13,14 14 1| Mitral val lecti 7 rficial .5.14 I I
126 | 23 CTPO2 | 2431 6.5.1 rmr‘mm; itral valve replacement Elective 190 Palpitation No No Swperficial | 13.5.1 Inj.cipro 200mg IV 8D NG Negative Negative
& Deep wound
Chest pain on left " N " "
127 | 60 crpo2 | 4414 |2ma14 | FUESUOYE | b e manectomy Elective | 220 | 15 side and ™ i infectionfwa| g gy | In-Cefotaxime 1g IV ED, ugi g2 ga
lung breathiceeness yrs back und Inj.Amik IV BD
dehiscence
RHDYMitral e "
Minimal invasive rt . .
is/Pul lessne: Inj.Cef IV BD,
128 30 cTPo2 | 10314 | 204.14 “"‘:;:‘:” ™| thoracostomy/ Eleetve | 300 | 15 B'?a'l';imlm“" No| Mo Superficial | 13.4.14 '::'Jc;;‘,’:';';':ml:'::: NG Negative Negative
W alon MitralVahveReplacement
Mass in the Breathlessness KfC/OPT 18 ) Inj.Cefotaxime 1g IV BD,
1 4 | 17414 lecti rficial | 14.5.14 N i i
29| 53 CTPO2 | 24.3.1. 1 left upper lobe Left upper lobectomy Elective 310 19 on exertion Mo ys back Superficial 5 Inj.cipro 200mg IV BD G Negative Negative
Bilateral B/fL scrotal
inguinal hernia| Rt eversion of sac/B/L . swelling, Inguinal . Inj.Cefotaxime 1g IV BD, " - . "
130 | 64 GS 223| 7.5.14 | 105.14 with Hernloplasty Elective 50 4 swelling since 6 No Mo Superficial | 13.5.14 Inj.Metro 5 YYD Staphyloceccus epidermidis| Negative Negative
hydrocoele manths
Acute 5 F = _ Subc Inj.Piptaz 1g IV BD, s A
131 | 40 GS 2151| 1.5.14 1.5.14 s Appendisectomy Elective 55 14 Abdominal pain No Mo " 14.5.14 IniMetro W EBD NG Negative Megative
s lot infuli':::::: Inj.iptaz 1g IV 8D,
132 | 53 CTPOZ 5.5.14 10.5.14 lunfo::per Left upper lobectomy Elective 325 4 Breathlessness No Mo und 14.5.14 Inj.Metro S W BD Klebsiella pneumoniae | Negative MNegative
dehiscence
Deep wound Staphylococcus
Incisional Abdominal infection/wo aureus(MRSA) 5-
133 | 35 65131 34.14 8.4.14 Ernls Mesh repair Elective 140 3 swelling Mo Mo und 10.5.14 | Inj.Cefotaxime 1g IV BD Vanco,Erythro, Offox R-CK, Negative Negative
dehiscence AK, Pen
Deep wound
(Carcinoma Left|  Left Modified Radical & Swelling in the infection/wo| . . " "
134 | 47 G5 132 | 18.4.14 | 21.4.14 Bisast Mastectomy Elective 180 20 beft besast Mo Mo e 12.5.14 | Inj.Cefotaxime 1g IV BD NG MNegative Negative
dehiscence
. piber | [Deep wound
135 | 45 GS 133| 16414 | 19414 ndicit Appendisectomy Elective 50 28 Abdominal pain Mo under d 14.5.14 | Inj.C 1g IV BD ugi Megative Megative
Appendicitis treatment &
dehiscence
136 | 60 65133 | 5514 | 5514 Apper v B 55 11 | Abdominal pain No Mo superficial | 16.5.14 | MCefriaxane 1g IV BD, E.coli(ESBL) Negative Megative
Inj.Metro 500mg IV BD
Breathlessness,
RHD Orthopnota, Inj.Piptaz 1g IV BD,
137 | 40 CTPOZ | 22.4.14 | 6.5.14 |MS/MR/TR/PH| Mitral valve replacement Elective 320 10 Paraxysmal Mo Mo Superficial | 16.5.14 ol & N NG Negative Negative
T et Inj.Cipro 200mg IV BD
Klebsiella oxytocalESBL) | Negative Negative
138 27 65 132| 14514 Appendisectomy Blective | 50 | 10 | Abdominal pain No| Mo superfiial [ 22.5.14 | 'MhCeBRone 18 W B0 | epsieia oatocalEseL) | Negative Negative
Inj.Metro S00mg IV BD
139 | 50 GS 133 5.5.14 10.5.14 | Cholelithiasis Cholecystectomy Elective 120 15 Abdominal pain Mo Diabetic Superficial | 17.5.14 | Inj.Cefotaxime 1g IV BD E.coli{ESBL) MNegative MNegative
Iing on the infed.i:::\:: Staphylococcus
140 | 18 G5224 | 5.5.14 | 14514 | Branchial cyst | Branchial cyst excision Elective 120 10 | right side of the No Mo i 18.5.14 | Inj.Cefotaxime 1g IV BD a“:mmmJ Negative Negative
neck

dehiscence




141

G5 131

10.5.14

12.5.14

Ganglion on

Excision of ganglion

Elective

20

Swelling on left

Mo

Superficial

205.14

Inj.C:

1gIVBD

aeruginosa

Negative

Negative

left foot foot
Mass left Left Modified Radical i
142 38 | F |65 131] 15514 | 18514 breach isieciomy Elective 120 7 |Mass in Lt Breast Mo Mo superficial | 22.5.14 | Inj.Cefotaxime 1g IV BD Klebsiella gxytoca Negative Negative
143 a9 | m | cTPo2 | 16.4.14 | 514 mi‘:;”;i'“ CABG Elective 420 20 Chest pain No No S”bc“:a"m" 22514 '"’l;ﬁ’i'i';;“”"e igl::!gn' Klebsiella pneumoniae | Negative Negative
Inj.Cefotax W
124 38 | M | cTPO2 | 28.414 | 215.14 | RHD AS/AR |Aorticvalave replacement | Elective | 410 | 10 | Breathlessness No| Mo superficial | 305,14 | '"-Cefetaxime g IV 80, NG Negative Negative
Inj.cipro 200mg IV BD
Deep wound
RHD Mitral | ) infectionfwo Inj.Piptaz 1g IV BD, ) ) )
114 | 55, 5. !
45| 40 | M | CTPO2 | 23004 | 554 | 0S| Mitral valve replacement | Elective 310 25 | Breathiessness Mo Mo " 15504 || cre 2 pr E.coli Negative Negative
dehiscence
Left Upper
lobe . s Inj.Ceftriaxzone 1g IV BD, Staphylococous . .
16| 49 | M| POz | 16524 |17s4 | L P Left upper lobectamy Elective 320 5 | Breathlessness Mo | KfcioeT superficial | 22534 | 1L eV BD aureusiMRSA) Negative Negative
lesion
Left Upper
lobe - Inj.Cefotaxime 1g IV BD, .
147 53 | M | CTPO2 | 24.3.14 | 174.14 fibrocavitory Left upper lobectomy Elective 310 27 Breathlessness No | K/C/OPT Superficial | 15.5.14 \nj Amikacin IV BD E.coli Negative Negative
lesion
lleal resection and . Abdominal . Klebsiella . .
514 | 235.14 " - 514 | i
148 | 18 | M | SGE2 21.5.1 23.5.14 | lleal stenosis el Elective 210 5 Hstaraion No Mo Superficial | 285,14 | Inj.Cefotaxime 1g IV BD pneurmoniac(ESBL) Negative Negative
149 | 24 | M | 65 131 | 19514 | 245.14 G:::':::’" Excision of ganglion Elective 40 6 5“";’::‘”" No No Superficial | 30.5.14 | Inj.Cefataxime 1g IV BD NG Negative Negative
Thin stream of
Phimosis & Rt Circumcision & wrine & swelling " "
™ 7.5.14 5.14 lecti [ N rficial | 16.5.14 | Inj. i W " Negati Negati
150 | 54 G5 251 5.1 13.5.1 inguinal hernia Hernioplasty Elective 65 5 in the Rt Inguinal o o Superficial | 16.5.1: nj.Cefotaxime 1g IV BD G legative egative
region
Rt Inguinal P 2 Swelling in the rt = R : 3 T . .
151 45 | M | Gs 231 | 25.514 | 28514 il Rt Hemnioplasty Elective 60 3 | ingvinalvegion Mo o Superficial | 31.5.14 | Inj.Cefotaxime 1g IV BD |Staphylococcus epidermidis| Negative Negative
Acute . . . y - " " " .
152 M | G5 223 | 29.5.14 | 30.5.14 M dicitis Appendisectomy Elective 55 3 Abdominal pain Ko No Superficial Inj.Cefotaxime 1g IV BD NG Negative Negative
153 M |Gs 221| 29514 | 305.14 G::z":;:" Excision of ganglion Elective 40 6 m"'f'z:""’h No No superficial | 4.6.14 | Inj.Cefotaxime 1g IV BD | Pseudomonas acruginosa | Negative Negative
Follicular Swelling infront Inj.Ceftriaxzone 1g IV BD,
154 | 50 [ M [ISCU 213| 19.5.14 | 24.5.14 | carcinoma of Total thyroidectomy Elective 120 8 of :\.‘ik No No Superficial | 2.6.14 \nj.cipro 200me v BD " | Pseudomonas aeruginesa | Negative Negative
thyroid e e
155 | 57 | M | GS 133 | 25.5.14 | 30.5.14 | Cholelithiasis Chelecystectomy Elective 120 3 Abdeminal pain Mo No Superficial | 2.6.14 | Inj.Cefotaxime 1g IV BD NG Negative Negative
Bilateral N . B/L scrotal N Inj.Cefotaxime 1g IV BD, " ; .
156 55 [ M [GS 223 23.5.14 | 25.5.14 hytocoete Ewersion of sac Elective 50 1 swelling, No No Superficial Inj.Metro S00mE IV BD Pseudomonas aeruginosa | Megative Negative
157] 48 | F |65 131| 27514 | 29514 | Incisional Herniplasty Elective 55 5 Ageminn No | Diabetic Superficial | 3.6.14 | Inj.Cefotaxime 1g IVBD | Pseudomonas aeruginosa | Negative Negative
hernia swelling
158| 62 | F [ Gs132 | 26514 | 295.14 '"':"r":;" Mesh repair Elective as 6 A:::mml Mo No Superficial | 4.6.14 | Inj.Cefotaxime 1g IV BD NG Negative Negative
Lt Inguinal Swelling in the Lt z :
M 514 | 315.14 Herni lect! 4 M rhicial | 4.6.14 | Inj I [ I I
159 | 60 GS 251 [ 30.5.1. 31.5.1 Harnla erniplasty Elective 5 H inguinal region o Ne Superficial 6.1 nj.Cefotaxime 1g IV BD NG Negative Negative
60| 61 | M| ws1 5614 | 61 | ‘et Aortic llea Femoral Bypass Elective 180 3 Left great tae Mo | Diabetic superficial | 10.6.14 |Inj.Ceftrioxazone 1 IVBD|  Klebsialla preumoniae | Negative Negative
occlusion Eangreng
Carcinoma Lt Madified radical i Inj.Cefotaxime 1g IV 8D,
M 7.5.14 | 20514 lect! M N rhicial .14 Klebsiall Negati Negati
161 | 40 GS 132 | 27.5.L 29.5.1 Breast mastectamy Elective 130 8 Mass Lt Breast o o Superficial 6.6.1 1nj.Metro 500mg IV BD ebsialla preumoniae legative egative
) ) Swelling of Rt ) Inj.Cefotaxime 1g IV BD, ) )
162 | 29 | M | G5 223 1614 3.6.14 | Rt Hydrocoele Eversion of sac Elective 40 [ Sk No Mo Superficial | 9.6.14 Inj.Metro W ED NG Negative Negative
. ) y Swelling in the Rt . g 9 o " "
163 | 18 | F | V5 49 1614 | 4.614 (RtAxillary Cyst| Rt Axillary Cystectomy Elective 110 5 ailla No Na Superficial | 9.6.14 |Inj.Ceftrioxazone 1g IV BD| Pseudomonas aeruginosa | Negative Negative
Acute
M 614 | 3614 o Abdominal pain ial .14 | Inj.Cefotaxi w P i i "
164 | 21 G5 233 | 361 3.6.1 Apoendicitis. Appendisectomy Emergency 55 3 bdominal pail No No Superficial 6.6.1: 1g WBD Negative Negative
165 46 | M | vs a9 | 25514 | 31514 ::cﬁri‘; lleo Femoral Bypass Elective 130 7 R;:;::;:e No| Mo Superficial | 7.6.14 | Inj.Cefotaxime 1g IVBD | P Negative Negative




Multiple - Menorrhagia, b Inj.Cefi 1g IV BD, " - y
1 [ 13| 31514 | 2604 H El N N 7.6.14 coll N N
66 | 35 SCU 213] 315 26 fibroids ysterectomy ective 100 Polymenarthea o o = 6.1 Inj.Metro 500mg IV BD E.coli egative legative
Staphylococcus aureus | Negative Negative
= Inj.Cefotaxime 1g IV BD,
6.14 6.14 | Ch ch I A inal pai || 9614 Negati
167 | 40 132 1.6.1 3.6.1 Elective 120 bdominal pain No Na Superficial | 9.6.1 Inj.Metro 500mg IV BD NG egative Negative
168 | 45 Gs 251 2614 | agae | ‘tIneuinal Hernioplasty Elective 50 Surslling I laf: No| Mo Superficial | 10.6.14 | Inj.Cefotaxime 1g IV BD | Klebsiella oxytoca (ESBL) | Megative Negative
Hernia inguinal region
RHD Mitral
169 | 40 CT153 2.6.14 5.6.14 “mrs't‘_'"w Double Valve Repl Elective 310 Breathlessness No Na Superficial | 10.6.14 Im.c_el.tnaxzone e NG Negative Negative
Aortic Inj.cipro 200mg IV BD
170 | 80 Gs131| 2618 | 6614 |CrCINOMaleftl  Modified radical Elective 130 Mass Lt Breast No | Disbetic ans 10.6.14 | Inj.Cef 1g IV BD Hegative Negative
breast mastectomy 5
Acute 3 . . 2 2 5 3
171 39 GS 131 | 6.6.14 | 6.6.14 ndicitis Appendisectomy Elective 40 Abdominal pain No No Superficial | 11.6.14 | Inj.Cefotaxime 1g IV BD E.coli{ESBL) Negative Negative
Acute
: . . : ’ — . : :
172 | 18 GS 131 | 8614 8.6.14 ndiciti Appendisectomy Elective 75 Abdominal pain Na No Superficial | 12.6.14 | Inj 1gIVBD phy aureus | Negative Negative
173 | 40 G5 131] 7614 | 9614 [COrcinomaleftl  Modified radical Elective 140 Mass Lt Breast No No Superficial | 16.6.14 | Inj.Cefotaxime 1g IV BD NG Negative Negative
Breast mastectomy
Rt Inguinal . . Swelling in the ’ " g Staphylococcus - "
174 | 38 G5 223 | 7.6.14 | 10614 Hernia Herniplasty Elective 55 Rtinguinal region No No Superficial | 16.6.14 | Inj.Cefotaxime 1g IV BD aureus(MRSA) Negative Negative
SubAcute llee transverse
175 | 35 GS 223 | 10614 | 12.6.14 | intestinal et Elective 140 Abdominal pain No No Superficial | 18.6.14 | Inj.Cefotaxime 1g IV BD NG Negative Negative
obstruction
Bilateral B/L inguinal Subc = r E
176 | 55 G5223 | 6.6.14 8614 | Bilateral herniplasty Elective 100 . No No 12,6.14 | Inj.Ci 1gIVBD | P 8 Negative Negative
inguinal hernia swelling s
Acute . . .
7 6.14 6.14 I I rfi 16.14 Cefotaxi .
177 | 27 G5 233 | 15.6.1 15.6.1 ndicitis Appendisectomy Elective 55 Abdominal pain No Na Superficial | 19.6.1 Inj.Cefotaxime 1g IV BD E.coli{ESBL) Negative Negative
Deep wound Positive{Proteus
Incisional Abdominal infection/wo Inj.Cefotaxime 1g IV BD, e i )5 5,
6,14 6,14 ! 4 .6.14 ]
178 | 67 G5 132 | 11.6.1 13.6.1 hernia Mesh repair Elective 140 swelling No | Diabetic und 19.6.1 . Metro 500mg IV BD Proteus i Offox, AK R-
dehiscence LR Ceftx, GM,Ampi)
179 | 61 SGE 245| 12.6.14 | 14.6.14 | Cholelithiasis Cholecystectomy Elective 140 Abdominal pain No | Diabetic Superficial | 19.6.14 | Inj.Cefotaxime 1g IV BD NG MNegative Negative
180 | 57 65223 | 13614 | 15624 | meisiondl Laporotony & Mesh Elective 120 £bdeiminel, No No Superficial | 19.6.14 | Inj.Cefotaxime 1g IV BD NG Negative Negative
hernia Repair swelling
Mitral
s Breathlessness 1o "
181 | 40 crpo2 | 10614 | 14614 | S5 |\t vaive replacement | Elective 310 on exertion & No No Superficial | 19.6.14 | 'M-FiPtaz 18 IV BD, Inj. NG Hegative Negative
Mitral Chest pain Metro %00mg IV BD
Regurgitation
Acute
6.14 | 146,14 i lecti inal i 6.14 | Inj.Cefotaxi i
182 | 18 G5131 | 14.6.1 14.6.1 ndicitis Appendisectomy Elective 50 Abdominal pain No Na Superficial | 19.6.1 n| 1g IV BD Negative Negative
183 | 51 Gs234 | 13614 | 15614 | CPrCinOma Madiied radical Elective 110 Mass in Rt Breast No | Diabetic 2 206.14 | Inj.Cef 1g IV BD occus aureus | Negative Negative
Right breast mastectomy 5
Deep wound
184 | 50 65 251 | 12614 | 14614 | Fibroiduterus | " bdeminal Electve | 130 Blecding per No | Diabetic infection/wo| 50614 | in.cef 151V BD occu: Negative Negative
Hysterectomy vaginum und
dehiscence
Thin stream of
Phimaosis & Lt Circumcision & 2 urine & swelling el 2 ; . Staphylococcus - .
185 | 45 G5 221| 15614 | 17.6.14 inguinal hernia Hernioplasty Elective 60 in the Rt inguinal No | Diabetic Superficial | 23.6.14 | Inj.Cefotaxime 1g IV BD aureus(MRSA] Negative Negative
region
186 | 68 GS 131 | 18614 | 206.14 l"‘_‘r';";“’ L Excisionof lipoma Elective a0 sml":':li':‘"'e“ No No Superficial | 24.6.14 | Inj.Cefotaxime 1g IV BD NG Negative Negative
Carcinoma Rt Modified radical Mass in the rt N Inj.Ceftriaxone 1g IV BD, . s epidermidis S-
6,14 6.14 lectl N ial .6.14 lebsiell N
187 | 55 GS 132 [ 861 11.6.1: biwast mastectomy Elective 120 Eraust o [ Diabetic Superficial | 16.6.1 Inj.Metro 500mg IV BD Klebsiella oxytoca egative Vianco,CK, AK R-Clp,
Erythro Pen
188 | 65 55233 | 10.6.14 | 12.6.14 | Rt Hydrocoele Eversion of sac Elective 50 Swelling in the rt No Neo Superficial | 16.6.14 NG Megative Negative

serotum




Subdcute

189 | 55 G5 233 | 10614 | 11614 | intestinal "::a':::;t':e Electve | 130 | 5 | Abdominal pain No | Diabetic Superficial | 16.6.14 ::'_‘:::;":;:;‘x:g E.coli (ESBL) Negative Negative
obstruction i i g
Acute i " -
190 | 60 GS 233 11614 | 12614 ndisectom Emer 50 4 Abdominal pain No | Diabetic Sul cial | 16.6.14 | Inj.Cefotaxime 1g IV BD Klebsiella oxytoca Negative Negative
Appendicitis Appe ¥ gency pa perfi ] E oyt ega gat
101 38 G5 221| 11614 | 13,614 |SHENONONRY o icion of ganglion Elective 40 3 |Swelinginthert Ne| Mo Superficial | 16.6.14 | Inj.Cefotaxime 1g IV BD NG Negative Megative
forearm forearm
192| 18 G5 133 | 13614 | 15614 “‘:"r;a':lm Lumpectomy Elective | 60 2 M“;Z‘a:“” No| Mo Superficial | 17.6.14 | Inj.Cefotaxime 1g IV 80 NG Negative Negative
Mitral
is/Tri Inj.Piptaz 1g IV BD, Inj.
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