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SURGICAL SITE INFECTION AND PATTERN OF ANTIBIOTIC USE IN

A TERTIARY CARE HOSPITAL IN PESHAWAR
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Background: Surgical site infection (SSI) is most common complication following surgical
procedures. The objective of the study was to collect information on SSI regarding the most frequent
pathogen in cases operated in casualty of Lady Reading Hospital (LRH) Peshawar, and sensitivity of
the isolated pathogens to different antibiotics used. Methods: The study was carried out at surgical ‘B’
unit (SBU) LRH from Jan 1, 2009 till Dec 31, 2009. A total of 100 patients who developed SSI after
being operated for peritonitis following traumatic gut perforations, perforated appendix and enteric
perforation. The patients included presented to casualty, operated in casualty OT and were shifted to the
SBU, LRH. Children and patients operated on the elective list were excluded. Data was collected on
specially designed proforma. Demographic details, details of SSI, culture/sensitivity reports and
antibiotic used for prophylaxis and after C/S report were recorded. Results: Out of a total of 100, 72
had superficial, 20 had organ/space and 8 had deep SSI. Organisms were isolated in 77 cases (77%). E.
coli being most common pathogen (46%), followed by Pseudomonas (23%), mixed growth of Staph.
Aureus or MRSA (13%), MRSA (5%) AND Staph aureus (4%) in descending order. No growth was
reported in 23% of cases. Conclusion: E.coli was the most common organism involved in SSI in SBU
LRH. The incidence of infection with MRSA in our unit is high. Combination of antibiotics like
pipreacillin/Tazobactam, Cefoperazone/Sulbactam, were most effective against the isolated organisms,

except MRSA where Linezolid , vancomycin and Tiecoplanin were effective.
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INTRODUCTION

Surgical site infection (SSI) continues to be the most
common complication following surgical procedures.
Surgical site infections (SSIs) are not an extinct entity;
they account for 14-16% of the estimated 2 million
Nosocomial infections affecting hospitalised patients in
the United States.'” Internationally, the frequency of
SSI is difficult to monitor because criteria for diagnosis
might not be standardised.! A survey sponsored by the
WHO demonstrated a prevalence of Nosocomial
infections varying from 3 to 21%, with wound
infections accounting for 5-34% of the total."* The
2002 survey report by the Nosocomial Infection
National Surveillance Service (NINSS), indicates that
the incidence of hospital acquired infection related to
surgical wounds in the United Kingdom is as high as
10% and costs the National Health Service in the United
Kingdom approximately 1 billion pounds (1.8 billion
dollars) annually.! The magnitude of SSI varies
considerably in different parts of the world. Rate of SSI
in USA has been reported to be 2.6 percent’, while a
report from Tanzania shows this figure to be 19.4%°.
Collated data on the incidence of wound infections
probably underestimate true incidence because most
wound infections occur when the patient is discharged,
and these infections may be treated in the community
without hospital notification. The SSIs are associated
not only with increased morbidity but also with
mortality. Seventy-seven percent of the deaths of
surgical patients were related to surgical wound

infection."” Kirkland et al calculated a relative risk of
death of 2.2 attributable to SSIs, compared to matched
surgical patients without infection."*

The objective of this study was to find out
pathogens involved in surgical site infection in our unit
and the sensitivity pattern of these isolated pathogens to
different drugs so that we can modify our local protocol
of empirical therapy.

PATIENTSAND METHODS

The study was carried out at the Lady Reading Hospital
(LRH), Peshawar. A descriptive hospital record based
study was carried out from 1* of January 2009 to 31 of
December 2009. The study included only those patients
who developed surgical site infection after they were
operated for peritonitis secondary to bowel perforation.
The bowel perforation was due to firearm injuries to
abdomen, bomb blast injuries, acute appendicitis, peptic
ulcer and enteric fever. All patients included in this
study presented to casualty surgical ward, were operated
in casualty surgical ward operation theatre and were
later shifted to the Surgical B Unit, LRH. Patients less
than 12 years of age and those operated in main
operation theatre in the elective list were excluded. All
patients were given ceftriaxone 1 gm and metronidazole
400 mg i/v pre-op. Post-op all patients were given
ceftriaxone 1 gm i/v 12 hourly and metronidazole 400
mg i/v 8 hourly for a mean duration of 5 days.

Diagnosis of SSI was made according to the
National Nosocomial infection surveillance criteria as

http://www.ayubmed.edu.pk/JAMC/PAST/22-3/Wagqar.pdf 141



J Ayub Med Coll Abbottabad 2010;22(3)

given in CDC definition of Nosocomial infections.'*'®

Surgical wounds were graded according to the South
Hampton wound grading system.'” A special proforma
was used for the study which included the name, age,
gender, address, admission number, name of surgeon(s)
who performed the operation, operative findings,
procedure done, grade of wound, number of operations
done, C/S report result and the name of antibiotic to
which the organism is sensitive. Ultrasonological
reports were seen in cases of organ/ space infection.
Data was analysed using SPSS and the results were
expressed as percentage, mean and median.

RESULTS

The total number of patients included in the study was
100 (65 males and 35 females). The mean age of
patients was 39.984+22.61 (range 12-76). The age
distribution of the patients is shown in Figure-1.
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Figure-1: Agedistribution of the patients

The mean day of documentation of infection
was 5™ post-op day, 85 patients were diagnosed during
their stay in hospital and 15 were diagnosed after
discharge from the hospital. Out of 100 patients 72 had
superficial SSI, 20 had organ/space SSI and 8 had deep
SSL

Culture and sensitivity testing of sample was
done in all 100 cases. The most common organism
isolated was E. coli (46%, i.e., 38% as isolated growth
of E. Coli and 8% in mixed growth with another
organism) followed by Pseudomonas (22%, i.e., 17% as
isolated growth of Pseudomonas and 5% in mixed
growth with another organism), MRSA (15%, i.e., as
isolated and 10% in mixed growth) and Staph aureus
(7%, 1i.e., 4% as isolated growth, and 3% in mixed
growth). No growth was reported in 23% of cases.

Many strains of isolated E. coli were found to
be resistant to the commonly used antibiotics like Co-
amoxiclav, Cephradine, Cefuroxime, Cefotaxime,
Ceftriaxone, Ciprofloxacin and Levofloxacin. These
were found sensitive mainly to combination of
Pipreacillin/Tazobactam, Cefoperazone/Sulbactam,
Meropenem and Tigecycline ( Table-1).

The Pseudomonas was also showing the same
pattern as E. coli with resistance to conventional
antibiotics and was sensitive to combination of

Pipreacillin/Tazobactam, Cefoperazone/Sulbactam and
Meropenem (Table-2).

Table-1: Sensitivity pattern of E. coli isolated
from SSI in SBU, LRH
(E. coli alone=38, mixed growth=8

Partially Not
Drug Sensitive | sensitive | Resistant | checked
IAmoxicillin 0 0 2 44
Co-Amoxiclav 0 0 7 39
Pipreacillin/
[T azobactam 44 1 1 0
Ticarcillin/
Clavulanate 15 8 16 7
Ampicillin/
Sulbactam 4 4 1 37
Ceftriaxone 3 7 36 0
Cefuroxime 0 0 43 3
Cefotaxime 0 3 41
Ceftazidime 5 15 25 1
Cephradine 0 2 32 12
Cefoper azone/
Sulbactam 39 4 1 2
Cefepime 3 5 10 28
Ciprofloxacin 9 7 30 0
Ofloxacin 4 1 2 39
L evofloxacin 14 3 28 1
Enoxacin 6 3 25 12
M oxifloxacin 4 3 22 17
Spar floxacin 12 6 16 12
M er openem 37 2 7
[Tigecycline 28 1 0 17
Sulphamethoxazole/
[Trimethoprim 0 0 3 43

Table-2: Sensitivity pattern of Pssudomonas
auerginosaisolated from SSlI in SBU LRH
(Pseudomonasalone=17, mixed growth=5)

Partially Not
Drug Sensitive | sendtive |Resistant | checked
Pipreacillin/Tazobactam 22 0 0 0
Ticarcillin/Clavulanate 8 6 3 5
Pipreacillin/Sulbactam 8 1 0 13
Cephradine 4 0 9 9
Cefpodoxime 0 0 3 19
Ceftriaxone 3 3 16 0
Cefuroxime 0 0 17 5
Cefotaxime 1 1 20 0
Ceftazidime 7 0 15 0
Cefoperazone/Sulbactam| 22 0 0 0
Cefepime 2 0 2 18
CoTrimoxazole 0 0 3 19
Ciprofloxacin 6 3 13 0
Ofloxacin 2 0 7 13
L evofloxacin 6 0 16 0
Enoxacin 3 3 8 8
M oxifloxacin 2 0 6 14
Sparfloxacin 1 0 4 17
Meropenem 14 0 0 8
Tigecycline 2 0 7 13
Gentamicin 0 0 2 20

Staph aureus was found sensitive to all
conventional antibiotics like Co-amoxiclav,
Ciprofloxacin, Ofloxacin, Clarithromycin, Ceftriaxone,
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Cefotaxime and Co-trimoxazole (Table-3). The MRSA
was sensitive to Linezolid, Vancomycin and
Teicoplanin. MRSA was found sensitive to Fusidic acid
in 9 cases while resistance was seen in 6 cases (Table-4).

Table-3: Sensitivity pattern of Staph aureus
isolated from SS| in SBU LRH
(Staph alone=4, mixed growth=3)
Partially
Drug Sensitive | sendtive| Resistant]

Amoxicillin 0 0 2
Co-amoxiclav
Pipreacillin/T azobactam
Ticarcillin/Clavulanate
Clarithromycin
Cefotaxime
Ceftriaxone
Meropenem
Ciprofloxacin
Ofloxacin
L evofloxacin
Enoxacin
Moxifloxacin
Sparfloxacin
Tigecycline
Co-Trimoxazole
Linezolid
Vancomycin
Tiecoplanin
Fusidic acid
Sodium fusidate
Table-4: Sensitivity pattern of MRSA isolated

from SSI in SBU LRH
(MRSA alone=5, mixed growth=10 cases)

—
=
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o|lo|o|o|o|w|o|o|o|o|o|o|o|o|o|o|Inv|o|o|o

Partially Not

Drug Sensitive| sensitive | Resistant | tested
Amoxicillin 0 0 2 13
Co-amoxiclav 0 0 6 9
Pipreacillin/Tazobactam 0 0 15 0
Ticarcillin/Clavulanate 0 0 13 2
Pier acillin/Sulbactam 0 0 4 11
Cefotaxime 0 0 13 2
Ceftriaxone 0 0 15 0
Meropenem 0 0 9 6
Ciprofloxacin 0 0 15 0
Ofloxacin 0 0 13 2
L evofloxacin 0 0 15 0
Enoxacin 0 0 15 0
M oxifloxacin 0 0 4 11
Sparfloxacin 0 0 8 7
Tigecycline 0 0 9 6
Co-Trimoxazole 0 0 10 5
Linezolid 15 0 0 0
Vancomycin 15 0 0 0
Tiecoplanin 15 0 0 0
Fusidic acid 9 0 6 0
Sodium fusidate 6 0 0 9
Clarithromycin 0 0 15 0
DISCUSSION

In our study the most frequent pathogen isolated from
patients with SSI following exploration for peritonitis
secondary to perforated viscera in the peritoneal cavity

was E. coli. This is in contrast to National Nosocomial
infection surveillance system'!, 1 year surveillance
carried out at the Department of Infectious Diseases and
Research Center, Isfahan University of Medical
Sciences, Isfahan, Iran'? and 6 month prospective
surveillance conducted in the Department of General
Surgery of the Rio de Janeiro University Hospital
where the most frequent pathogen isolated was Staph
aureus. However a study carried out in Nepal named
surgical site infection and Antibiotics use pattern in a
tertiary care hospital in Nepal showed E.coli to be the
most frequently isolated pathogen.'

The second most frequently isolated pathogen
was Pseudomonas auerginosa in our study while it was
coagulase negative staphylococci in  National
Nosocomial infection surveillance system'', Klebsiella
in 1 year surveillance carried out at the Department of
Infectious Diseases and Research Center, Isfahan
University of Medical Sciences, Isfahan, Iran", E. coli
in 6 month prospective surveillance conducted in the
Department of General Surgery of the Rio de Janeiro
University Hospital'?, and Staph aureus in surgical site
infection and Antibiotics use pattern in a tertiary care
hospital in Nepal."*

Mixed growth of Gram negative rods (E. coli
or Pseudomonas) and gram positive cocci (Staph aureus
or MRSA) was not reported in any of the studies
mentioned above. In our study mixed growth was
reported in 13% of cases (Table-5).

The incidence of MRSA is much higher as
compared to other studies."* Organisms isolated were
MRSA which was making up for 68% of the total Staph
aureus isolated. Only the Iranian study was coinciding
with our study where MRSA was making up for 78.9%
of the Staph aureus isolated." No growth of MRSA was
reported in the study carried out at Nepal'® and it was
less than 2% in the NNIS system study."'

Coagulase negative staphylococci were not
reported in the study because of the inability to
differentiate between the pathogen and the commensal
form of the organism. No growth has been seen in 23
percent of cases and this was due to improper
collection of specimen, delay in the transport of
specimen to the laboratory, prior use of antibiotics and
the lack for growth medium and tests required to
identify uncommon pathogens like Bacteroides,
Enterococci, Klebsiella and Proteus etc.

Table-5: Frequency of Pathogensisolated from

SSlin SBULRH
Pathogen Isolated alone | Mixed growth
E. Cdli 38% 8%
Pseudomonas 17% 5%
Staph. aureus 4% 3%
MRSA 5% 10%

With the exception of Staph aureus multi drug
resistance was found in all other organisms isolated.
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This is in accordance with the studies carried out at the
Department of Infectious Diseases and Research Center,
Isfahan University of Medical Sciences, Isfahan, Iran'?
and Department of General Surgery of the Rio de
Janeiro University Hospital.”  In Iranian study
resistance of isolated organisms was 41.7% in
Amikacin, 78.6% in Ceftazidime, 85.7% in Ceftriaxone,
61.5% in Ciprofloxacin, 78.8% in Gentamicin, 6.4% in
Imipenem, 13% in Meropenem and 70.6% in
Trimethoprim/sulfamethoxazole, respectively.?

In our study though it was not possible to take
out exact percentages of the resistance to different drugs
by the isolated pathogen. This is due to the fact that not
all the drugs were tested in all the cases. However the
trend as shown in the Tables is towards the multi drug
resistance. The isolated gram negative rods were mainly
sensitive to Pipreacillin/Tazobactam, Cefoperazone/
Sulbactam, Meropenem, and Tigecycline so the
combination of cefoperazone and sulbectum was used
because it being cheaper was affordable to majority of
patients. Only where the pathogen was not sensitive to
this combination, another combination of pipiracillin
and Tazobactam was used (Table-6). It can be seen
from the review of the tables that if the isolated gram
negative rod is sensitive to Ciprofloxacin it is sensitive
to all other fluoroquinolones. However the reverse is
seen in majority but not all the cases.

Table-6: Antibiotic used in SSI after c/sreports

Pipiracillin/ |Cefoperazon/
Pathogen Tazobactam | Sulbectum |Linezolid
E. Coli 7 39 -
Pseudomonas - 22 —
Staph. Aureus - — 7
MRSA - - 15

The MRSA was found in all the cases
sensitive to Linezolid, Vancomycin and Teicoplanin.
Linezolid was used in almost all cases where the
growth of staph aureus or MRSA was obtained
because firstly, linezolid was the most effective
antibiotic against these organisms and secondly, the
drug is available both in injectable as well as oral
form so we had the option to put patient on oral form
of drug after discharge from the hospital. However
resistance has developed against Fusidic acid. In
Iranian study Vancomycin was the most effective
antibiotic against MRSA without any resistance.'?

The isolated Staph aureus was found
sensitive to the commonly used antibiotics like Co-
amoxiclav, Ciprofloxacin, Clarithromycin, Co-
trimoxazole and also to the linezolid.

Our study was hospital record based and this
may have bias because of inability to check the
sensitivity of isolated pathogens to all the antibiotics
mentioned in the tables. It was carried out for one
year and in a single unit. The patients were operated
in the casualty surgical operation theatre which deals

only with emergency cases. All the cases included
were contaminated and dirty. The elective patients
operated in the main surgical operation theatre were
not included in the study. Perhaps the high
percentage of E. coli and Pseudomonas is due to the
fact that the study only included patients that have
underwent laparatomy and it was carried out in a
single unit of the General surgery department of the
Lady Reading Hospital Peshawar.

CONCLUSION

The total antibiotic resistance is increasing among
pathogens causing SSIs, with an up sloping pattern.
Gram negative rods are now resistant to conventional
antibiotics and the resistance has even emerged to
newer advanced antibiotics. The incidence of MRSA
has also increased compared to developed countries.
Precise up to date antibiogram allows us toward
balancing the rate of total antibiotic resistance to
SSIs.

We  switched over to  combination of
cefoperazone/sulbectam instead of ceftriaxone pre-
operatively. All cases of peritonitis due to perforated
bowel should be given cefoperazone and sulbectum
combination empirically, to avoid injudicious use of
antibiotics which is the usual practice, and is the
cause of up sloping pattern of antibiotic resistance.
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