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ABSTRACT

Introduction: Hospital-Acquired Infection (HAI) is a serious health hazard across the world, being a major
contributor to the rate of morbidity and mortality. Inadequate evidence is available on the magnitude of
hospital-acquired infections in tertiary care hospitals of Pakistan, thus resulting in a poor focus on this aspect
of quality of care. Aims & Objectives: The study aims to measure the frequency of post-op culture-positivity,
sensitivity, and its associated attributes in a tertiary care hospital in Lahore, Pakistan. Place and duration of
study: Tertiary care teaching hospital in Lahore, Punjab from April to July, 2016. Material & Methods: A
cross-sectional study was conducted in a public sector, tertiary care, teaching hospital in Lahore using
secondary data. All discharged patients’ files from surgical and allied specialties, operated from 1 Oct, 2015
to 315 Dec 2015, having ages between 18 to 60 years and of both gender, were included consecutively in the
study. Data was collected on a structured, self-constructed form and analyzed through SPSS version 21.
Results: Out of the total 420 patient files, 47 (11.2%) had culture positive reports, out of which 74.5% had
UTIs, 17% tissue/wound infection, 4.3% fluid infections and 4.3% had other site infections. 46% of the
females and 32% of the males were found to be culture positive out of the suspects of HAIL. The highest
infection rate was found among patients of urology (71%), while there was no positive culture found for
neurosurgery patients. The most frequently found organisms in cultures were Coliform species (38%),
Pseudomonas Aeruginosa (13%), followed by Escherichia coli, Staphylococcus Aureus and Candida Albican.
Mixed growth was found in 26% of the cultures. The antibiotic sensitivity of the cultures was to Amikacin
(38.3%), Imipenem (29.8%), Tazocin (21.3%) and Gentamycin (14.9%). The antibiotic resistance among the
cultures was to; Ciproxin (44.7%), Amoxicillin (34.0%), Cefotaxime (31.9%) and Ampicillin (23.4%).
Conclusion: The infection rate among suspects of HAI, was found to be high in this study which calls for an
urgent need of robust infection control policy and strategies.
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INTRODUCTION Postoperative nosocomial infection is a surgical site

or blood stream infection occurring within 48 hours

H _ _ ) _ _ ) of surgery until the time of discharge from hospital
ospital acquired infection (HAI) is a serious with clinical signs and symptoms and laboratory

health hazard across the world. World Health confirmation.? The signs of infection include pain,
Organization (WHO) described it as one of the tenderness, warmth, erythema, swelling and
major threats posing huge economic impact. discharge.* Prevalence of HAI is 9.4 percent in the
Nosocomial infections, hospital acquired infections developed countries. In a meta analysis and
and health-care associated infections are terms used systematic review on health-care-associated
interchangeably. Despite much advances in the infections reported ICU pooled densities at least
control and prevention of hospital acquired three times higher than from USA. Surgical-site
infections, still continue to remain major contributor infection was leading with proportions higher than

to the rate of morbidity, mortality and cost of care.'* reported in developed countries. Gram-negative
Nosocomial infections can be defined as those bacilli are commonly identified with methicillin
occurring within 48 hours of hospital admission, 3 resistant Staphylococcus aureus.® Surgical services
days of discharge or 30 days of a surgery. constitute a large portion of hospital care with wide
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range of major and minor operative procedures
being conducted at a tertiary care setup.
Postoperative period is of great concern while
looking at surgical services as a whole. The primary
objective of postoperative care is to minimize
patient’s discomfort, assist restitution of health and
prevent infections.®’ Infection of surgical wounds
resulting in  pyrexia, discomfort,  serious
complications and subsequent prolonged use of
antimicrobials are quite common in our part of the
world. The source of these infections can be
exogenous or endogenous bacteria. This has a grave
impact on patient’s overall health and finances and a
burden on hospitals.

Conventionally  prophylactic  antibiotics  are
prescribed to the patient both before and after the
surgery. Duration and type of prophylactic
antibiotics received by the patient matters a lot in
the development of postoperative infections along
with patient factors as well.® The increasing poly
antimicrobial resistance amongst hospital pathogens
also poses a great threat.” Usually wound, blood,
sputum, fluid, stool and urine samples are sent for
culture testing to identify microbial presence,
growth as well as sensitivity and resistance to
specific antibiotics.!®!!  Postoperative infections
result in prolonged duration of hospital stay and
pose economic, physical and psychological burden
on the patient and the entire family. This raises
serious questions about hospital’s performance,
standards, hygiene, maintenance and economics.'?
Postoperative infections are good indicators for
hospital ~ associated  infections  (nosocomial
infections) and quality of hospital care. Multiple
factors influence infection control behaviors and
practices in surgery therefore interventions are
needed to ensure shared ownership of all clinical
outcomes.?

Quality assurance and control activities are the
backbone of hospital services so evidence-informed
guidelines are greatly needed to provide new and
updated evidence-based recommendations for the
prevention of SSI and should be incorporated into
comprehensive  surgical quality improvement
programs to improve patient safety.'* Healthcare
expenditure in Organization for Economic Co-
operation and Development (OECD) countries is
increasing due to increased pharmaceutical
expenditure, hospital care and the high prevalence
of  chronic diseases and their financial
consequence.'>'®!7 This has created a need to
implement systems to improve the efficiency and
quality of health care'® which is the reason behind
this study.
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An Iranian study showed 60.6% antimicrobial
resistance in nosocomial infection cases.”” In
Pakistan the frequency of nosocomial infection in
ICU of a tertiary care hospital was reported 29.13%
in 2008%° and Surgical site infection in post surgical
patients was 7.3% in another hospital in 2011.2! A
multi-centered study from Pakistan showed a
Acinetobacter baumannii, the most prominent
antibiotic-resistance phenotype.?

Alarmingly, we are moving towards pre-antibiotic
era very fast and hospitals are a source of anti-
microbial resistance.”® This study was urgently
much needed to highlight the issue so the findings
can be taken up to develop contextualized,
evidence-informed hospital policies. Recent quality
literature from Pakistan on the magnitude of
nosocomial infections in surgical and allied services
of tertiary care hospitals is limited. Current study
will guide administrative policies guidelines and
plans for infection control in surgical settings and
services. Current study is aimed at measuring the
frequency of postoperative culture positivity and
sensitivity at one of the largest tertiary care hospitals
in Lahore.

MATERIAL AND METHODS

A descriptive cross-sectional study was conducted at
a tertiary care teaching hospital in Lahore, Punjab
from April to July, 2016 on secondary data of
patients who were operated upon during 1st October
to 31% December, 2015. This hospital houses more
than 1000 beds.

Eligibility Criteria:

All patient files, all those operated upon from Ist
October 2015 to 31 December 2015 in General
Surgery or the allied specialties except Gynecology
and Obstetrics were our study population.
Researchers had constraints of time so they only
conducted this study on 3 months record therefore
this project was limited by time convenience.
Patients who had been re-operated within 30 days of
first operation, had developed a complication or
were declared immune-compromised were not
included in the study. Tampered files and files with
inadequate data were also not included.

The data was collected from the medical record
room of the hospital by the research team
maintaining anonymity and confidentiality of data.
The patients’ records were used to fill the self-
constructed questionnaire designed specifically to
acquire information about culture indicated, culture
positivity and sensitivity to the available antibiotics.
For this purpose, the microbiology reports of the
specimens sent (including but not restricted to:
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blood, sputum, urine, stool, wound/tissue and fluids)
to the microbiology laboratory of the hospital were
used. Current study assessed the frequency of
culture positivity and sensitivity according to
specialty, type of organisms identified, antibiotics
sensitivity and resistance along with gender-wise
distribution of these variables.

Statistical analysis:
The data was entered and analyzed in the IBM SPSS
version 21 software.

RESULTS

Total patients discharged during the study period
were 420, out of which 41.9% were females and
58.1% were males. Out of 420, 58.4% patients were
operated in general surgery and 41.6% patients in
allied surgical specialties (mentioned in Inclusion
criteria). Average duration of stay of 420 patients
was 9.92 days with SD+8.37 and range of 1 to 55
days. Overall 268/420 (63.8%) patients had
prolonged stay (>5 days) and 152/420 (36.2%) had
5 days or less post-op stay at the hospital. The usual
practice is to give post operative antibiotic cover
and those patients with symptoms and signs of HAI
are investigated by sending samples for culture
sensitivity. 124/420 (29.5%) were suspected to have
acquired infection during hospital stay (as per their
record files) so, samples were sent of 40.3% females
and 59.7% males for culture sensitivity. Out of total
420 patients operated, 47(11.19%) were culture
positive during hospital stay, for acquired infection.

Out of 124 cultures indicated, 47 (37.9%) were
found to be positive while 77 (62.1%) were culture
negative. 51.1% of our culture positives were male
patients and 48.9% females. 64.9% of the total
culture negatives were males and 35.1% females.
There was no significant difference (P=>0.05).

Out of culture positives (47/124), Urinary Tract
Infections (UTIs) was leading the list with 35 out of
47 (74.5%) and tissue/ wound infection was second
with 8 out of 47 (17.0 %), blood/ fluid infection was
2 /47 (4.3%) and other site infections were 2 (4.3%).
Distribution of culture indicated/sent and culture
positivity according to type of surgical specialty
showed that; Urology cultures sent were 93/124
(75%) out of which 33 were positive. In general
surgery, 18/124 cultures were sent showing 8
positive. In Orthopedics, 9/124 (7.26%) cultures
were sent with 4 positive. In CTS, 4/124 (3.22%)
cultures were sent out of which 50% were positive.
In Neuro-Surgery, 1/124 (0.81%) culture was sent
during the period of study which came back
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negative. Department of Urology was the highest
and Neuro-surgery being the lowest among them.

Antibiotic sensitivity results showed that 38.9%
(18/47) of positive cultures were sensitive to
Amikacin, 29.8% (14/47) of positive cultures were
sensitive to Imipenem, 21.3% (10/47) of positive
cultures were sensitive to Tazocin and 14.9% (7/47)
of positive cultures were sensitive to Gentamycin.

Antibiotic resistance results showed that 44.7%
(21/47) of positive cultures were resistant to
Ciproxin, 34.0% (16/47) of positive cultures were
sensitive to Amoxicillin, 31.9% (15/47) of positive
cultures were resistant to Cefotaxime and 23.4%
(11/47) of positive cultures were resistant to

Ampicillin.

The most frequently found organisms in cultures
were Coliform species (38%), Pseudomonas
Aeruginosa (13%), Escherichia coli (10%),

Staphylococcus Aureus (8%) and Candida Albicans
(5%). Mixed growth was found in 26% of the
cultures (Above data in Table-1).

Variables Frequency Percentage
Gender (n=47)

Males 24 51.1%
Females 23 48.9%
Type of Infection (n=47)

UTI 35 74.5%
Tissue/wound 8 17%
Blood/fluid 2 4.3%
Other sites 2 4.3%
Specialties (n=47)

Urology 33 71%
General Surgery 8 17%
Orthopedics 4 8.5%
Cardiothoracic 2 4.2%
Neurosurgery 0 0%
Antibiotic sensitivity (n=47)

Amikacin 18 38.9%
Imipenem 14 29.8%
Tazocin 10 21.3%
Gentamycin 7 14.9%
Antibiotic resistance (n=47)

Ciproxin 21 44.7%
Amoxicillin 16 34%
Cefotaxime 15 31.9%
Ampicillin 11 23.4%
Microorganism growth | (n=47)

Coliform 18 38%
Pseudomonas A. 6 13%
Escherichia coli 5 10%
Staphlococcus A. 4 8%
Candida A. 2 5%
Mixed growth 12 26%

Table-1: Culture sensitivity and resistance pattern among
post-surgical culture positive samples in a
tertiary care hospital
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DISCUSSION

Our results provide evidence that nosocomial
infections are a serious problem in tertiary care
hospitals in Pakistan, since the rates found are high
(11.19%). In a systematic review conducted on
healthcare associated infections in Africa showed a
hospital-wide prevalence of 2.5% to 14.8% in
surgical wards, surgical site infection(SSI) was the
main focus.?* Rates of current study are within this
range and near to the maximum limit found in
literature from Africa, while it is more than another
systematic literature review and meta-analysis of 41
studies, on the burden of healthcare-associated
infections (HAIs) in Southeast Asia, showing a
pooled prevalence of overall HAIs as 9.0%.% In
literature from Pakistan, the nosocomial infection
rate of ICU was reported to be 29.13% in 20082°
while Surgical Site Infection (SSI) rate was 7.3% in
2011.2! Nosocomial infection surveillance and its
epidemiology are found to be well studied in
literature over last decade in different operative
patients, 262728

In current study, average duration of stay was 9.92
days with SD+8.37 and range of 1 to 55 days.
63.8% patients had prolonged stay (>5 days). This is
different from the findings of a study, where SSI
rate reported was 9.85%, the median time to SSI
was the 7th postoperative day and the average
length of stay was 4.2 = 3.4 days.”’

In present study findings, amongst the post-op
positive culture reports, urine culture was 74.5%
followed by tissue/ wound infection/SSI 17.0 %. In
a study of 2019, from a hospital in Pakistan, done on
post-operative patients, reported SSI rate as
33.68% which is very high as compared to our study
findings.*°

In current study resistant strains were mostly
sensitive to Amikacin followed by imipenem,
Tazocin and and Gentamycin while antibiotic
resistance was found mainly to Ciproxin, followed
by Amoxicillin and Cefotaxime. In our study,
Coliform species were most frequently found
(31.9%) followed by Pseudomonas Aeruginosa,
Escherichia coli, Staphylococcus Aureus and
Candida Albicans. Mixed growth was found in 26%
of the cultures. In a study in India, Escherichia
coli was most commonly isolated microbe followed
by  Klebsiella ~ pneumoniae, Pseudomonas
aeruginosa, Enterococcus faecalis, Staphlococcus
aureus and Coagulase negative staphylococei.’!
Klebsiella spp. was the most frequently (27%)
isolated bacterium in another study in 2016."' In a
systematic review and meta-analysis published in
2019 on 66 studies, Escherichia coli, Klebsiella
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pneumoniae and Staphylococcus spp were reported
in majority of studies.*?

In the age of antibiotics, nosocomial infections are
still uncontrollable. Implementation of Infection
control practices through continuous training and
monitoring of health care providers could help in
reducing nosocomial infection rates. Irrational use
of antibiotics is an important cause of drug-resistant
organisms. Nosocomial surveillance in hospital
needs to be stringent followed by adequate measures
to address deficiencies in tertiary care health setups
in countries like Pakistan.

Limitations in current research include the data
extraction from manual record keeping system of
patient files. Surgical and medical specialties and
different hospitals could be compared to get a larger
evidence for development and revision of uniform
infections control policies in hospitals of Pakistan.
Qualitative case studies can give in-depth insight
into the problem and solutions of HAIL

CONCLUSION

Our study found high frequency of culture positivity
in all suspects of nosocomial infections in different
surgical specialties of a tertiary care hospital.
Antimicrobial resistance was high and this is found
to be consistent with local and international
literature.
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