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3 year/M, no known comorbids admitted with fever for 10 days, distress for
3 days and abdominal distension. CT Abdomen showed, Liver appears normal
in size with smooth margins. A large ill-defined hypodense area with peripheral
enhancement is identified in liver predominantly occupying segments II, IV
and VIII. It is measuring approximately 105 x 66.5 mm in maximum dimensions.
The pus was drained and pus and blood culture didn’t grew any pathogen. His
serological testing for entameoba histolytica was postive. The child received
intrahepatic amebiasis and intraluminal amebiasis treatment.
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Transplant activities are increasing in Pakistan over last few years.
In order to avoid graft rejections, transplant physician use drugs
to reduce immunosuppression but that may come at cost of infections
which in this era of drug resistance may be life threatening. Apart
from transplant more physicians are using immunosuppressive
drugs for variety of diseases like Rheumatoid arthritis, multiple
sclerosis etc.  Several factors may influence the types of infections
that an immune suppressed population is likely to develop. These
include the type and intensity of therapy and its temporal progression.
Previous exposure to antimicrobials, presence of catheters, lines
or drains, drug induced suppression of cell populations, technical
complications related to surgery itself, any underlying immune
condition/ viral infection and metabolic state all are factors that
can interact to predispose a patient to an infection.

Antilymphocyte globulins that act against T-lymphocytes can result
in activation of latent viruses while anti B-lymphocytes can
predispose to encapsulated bacteria. Plasmapheresis is a risk factor
for encapsulated bacterial and line infections while mycophenolate
mofetil (antimetabolite) increases risk of early bacterial and late
CMV infections.1 Corticosteroids increase risk of bacterial, fungal,
PCP and delay wound healing. Calcineurin inhibitors that reduce
T cell differentiation increase risk of herpes and intracellular
pathogens. mTOR inhibitors (inhibits cellular proliferation) in
combination with other therapy further increases risk of infections
with poor healing.

Immunosuppression, antimicrobial exposure, effects of
surgery/ischemia can alter the host’s normal microbiome. This
results in an altered immune system which can lead to infections.
Screening assays of potential recipients can help identify those at
risk. Personal/ family history with emphasis on tuberculosis, pets
and occupational exposure as well as review of microbiological
data and vaccinations can be helpful.

Cytomegalovirus antibody, Epstein-Barr virus (EBV) antibody,
measles, mumps, rubella serologies, Nontreponemal and treponemal
testing, Human immunode?ciency virus serology (ELISA) or
Hepatitis B (HBV) serologies, Hepatitis C antibody, Toxoplasma
antibody (notably in cardiac recipients) and Tuberculosis by skin
test or interferon-c release assay must be checked before transplant.2

Further testing includes Herpes simplex virus antibody, Varicella-
zoster virus antibody, and some testing may depend upon travel
exposure and may include Strongyloides stercoralis,
Trypanosoma cruzi and Schistosoma mansoni. Rectal swabs can
be taken for resistant bacteria depending on geographical
epidemiology. If not immunized the vaccinations to be considered
include Hepatitis B, Hepatitis, Influenza, Pneumococcal vaccine,
Tetanus (Tdap), MMR (review serologies), Varicella zoster virus
(>50 years), Meningococcal (including type B), Hemophilus
influenzae and Human Papillomavirus.

The timeline for post transplant infections can be divided into
three periods. In the initial 4 weeks, there is increased risk of
nosocomial infections, infections related to donor- recipient
discordance and due to surgical complications. Following this
period, in the first-year post transplant there is higher risk of
activation of latent infections and opportunistic pathogens. After
1-year, highest risk is of community acquired infections. Events
such as graft rejection/ malignancy can modify an individual’s risk
of developing a certain infection.  Antibiotic prophylaxis and
vaccinations can often only delay infections but not stop them
altogether.

Highest risk of CMV infection is in donor positive/ recipient
negative in combination with induction using T cell depletion and
in order to avoid it, valganciclovir prophylaxis is recommended
for variable duration of 3-6 months depending on type of transplant.3

Pre emptive therapy is an option in the recipient population that
tests positive serologically before starting immune suppression. It
is important that Donor negative/ recipient negative combination
group patients must only be transfused CMV negative tested blood
or leukocyte filtered blood.

In addition, one single-strength trimethoprim-sulfamethoxazole
tablet (TMP-SMZ, containing 80 mg trimethoprim, 400 mg
sulfamethoxazole) or one double-strength tablet po daily for 3–6
months must be given posttransplant for PCP prophylaxis which
will be also cover Nocardia and UTIs.

In TB endemic countries like Pakistan, treating for Latent Tuberculosis
is very important even when screening for it is negative. Standard
protocol is to treat for 6 to 9 months but recent data in HIV patients
suggest that prolonging for 36 months is more benficial.

So, Invasive infections in the immune suppressed population can
be very variable and due to a variety of organisms that should be
considered. Early intervention to obtain samples for culture biopsy
and special testing of rarer organisms is imperative for reaching
a timely diagnosis and initiating appropriate therapy.
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ORIGINAL ARTICLE

Introduction
Infections with antibiotic-resistant organisms have resulted in
higher morbidity and mortality compared to similar infections
with antibiotic-susceptible strains.1 However, the extent of this
difference may vary according to the causative organism, the
infectious site, and the patient’s characteristics. In past two
decades, the rates of bacterial infection caused by S. aureus
have increased.2

Mortality ascribed to bacteremia due to S. aureus approaches
rates of 15%–60%.3-4 Resistance to methicillin among S. aureus
isolates is a global problem and in one report, 52.3% of
nosocomial infections in an intensive care unit (ICU) were due
to methicillin-resistant S. aureus (MRSA), with a 37% increase
in the incidence of MRSA infections from 1994 to 1998.2

Since its emergence in hospital environments5 MRSA has
become a serious public health problem worldwide being an
important concern for hospital infection-control programs,
especially in the ICU, where it can cause severe complications.6-
8

Risk factors for MRSA infection have been analyzed, and
invasive device exposure, hospital acquired infections, and
previous antimicrobial treatment are well recognized as
predisposing factors.9 There has been great interest in the impact
of initial appropriate therapy in sepsis and some recent studies
have brought into question the protective effect of adequate,
initial antimicrobial therapy, and its timely implementation in
correct dosage after bacteremia onset.10

Gram-positive organisms are also important causes of invasive
infections among cancer patients.11

The percentage of staphylococcus bacteremia has ranged from
1.2 to 14% among cancer population in various studies while
the skin and soft tissue infection (26.7%) and pneumonia
(25.4%) have been reported as the most common consequences
of staphylococcal bacteremia.12-13

Low absolute neutrophil count (ANC), the presence of central
venous catheter (CVC) and corticosteroids has shown to be
associated with increased risk of infection and poor outcome
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in patients with bacteremia with higher incidence of  S. aureus
bacteremia in patients with CVC.15-17

The main objective of this study is to look at the relative
frequencies of MRSA and MSSA bacteremia in cancer population
and to evaluate the impact of methicillin resistance upon
outcome. A comprehensive study to look for the outcomes
associated with both MSSA and MRSA bacteremia along with
the associated risk factors has not been published among cancer
population in Pakistan.

Methodology
A cross sectional study was conducted at the Shaukat Khanum
Memorial Cancer Hospital and Research Center Lahore, patients,
including <18 years, diagnosed to have cancer, who developed
bacteremia caused by S. aureus, admitted between June 2006
to June 2016 were included. After approval by the institutional
review board (IRB), a questionnaire was designed and data was
retrospectively collected from the hospital information system
(HIS). All patients who had cancer and staphylococcus
bacteremia were identified and classified into either methicillin
sensitive (MSSA) or methicillin resistant (MRSA), based on
the microbiology laboratory testing reports.

Variables for analysis included those relating to demographic
and patient characteristics, risk factors and factors associated
with potential outcomes such as use of corticosteroids, chronic
kidney disease and diabetes mellitus etc.

The presence of co-morbidities was included in the data analysis
as a dichotomous variable by reviewing physician notes. The
ANC was stratified into two groups; (less than 500cells/µl and
above 500cells/µl).18 Patients were deemed to have ‘skin and
soft tissue infection’ if they had evidence of the following;
cellulitis, folliculitis or subcutaneous abscesses. The presence
of central venous catheters was stratified into three categories
(none, tunneled and non-tunneled).19

The antibiotic start time was stratified into three categories and
duration of antibiotic was recorded according to IDSA
guidelines.20 In this work the following potential complications
were included for analysis: metastatic infection, meningitis,
osteomyelitis, septic arthritis, infective endocarditis, systematic
inflammatory response syndrome (SIRS), septic shock21 and
death. Metastatic infections were further segregated into
pneumonia, septic thrombophlebitis and multiple abscesses,
based on the clinical notes. Infective endocarditis was categorized
into three categories based upon the presence of vegetation on
echocardiography (no findings, the presence of findings and
not performed). The clinical recovery and clearance of bacteremia
was documented by reviewing physician’s notes and patient’s
reports.

Statistical analysis was carried out using the SPSS software
(version 20.0; SPSS, Chicago, IL, USA). Continuous variables

were stated as mean ± standard deviation and categorical
variables were computed as frequencies and percentages.
Categorical variables were compared using chi square test or
fisher’s exact test (where necessary). Statistical significance
was defined as a two-tailed p-value 0.05.

Results
A total of 187 patients with cancer and S. aureus bacteremia
were included in the study, of which MSSA was seen in 123
(65.8%) patients while 64 (34.2%) had MRSA bacteremia. The
majority of patients were adults 101 (54.0%), with a mean age
and standard deviation of 25.05 ± 19.75 years. Males represented
61.5% of the study population. More than half of total study
population 111 (59.4%) had hematological malignancies as
shown in Table 1, and most patients (76.5%) had received
chemotherapy within the prior three months. However only
(12.8%) had comorbidities, among these (7.5%) had diabetes
mellitus, (6.4%) had chronic kidney disease and (11.2%) used
corticosteroids. Moreover, the source of bacteremia was
identified more than half (55.1%) patients.

Antibiotics were administered within 24 hours in more than
half the patients and the majority (79.2%) of patients were
treated for two weeks. MSSA bacteremia was mostly treated
with cloxacillin (28.5%), cefazolin (16.3%), teicoplanin (22%)
and vancomycin (16.3%) while those with MRSA bacteremia
were treated with vancomycin (59.4%) or teicoplanin (28.1%).

Furthermore, there was statistical significant association between
age and S. aureus bacteremia p-value (0.03), cancer type and
S. aureus bacteremia p-value (0.03) and co-morbidity and S.
aureus bacteremia p-value (0.03). Additionally, there was

Table 1. Description of study population.

Variables Characteristics Frequency N (%)

Age (years) Pediatrics 86 (46.0%)
Adults 101 (54.0%)

Gender Females 72 (38.5%)
Males 115 (61.5%)

Comorbidity Absent 163 (87.2%)
Present 24 (12.8%)

Cancer type Hematological 111 (59.4%)
Genitourinary 16 (8.6%)
Gastrointestinal 18 (9.6%)
Miscellaneous 42 (22.5%)

Bacteremia type MSSA 123 (65.8%)
MRSA 64 (34.2%)



Volume 28 Issue 01 Jan - Mar 2019. 05

marginally statistical significant association between S. aureus
bacteremia and mortality p-value (0.07). Important predisposition
(Table 2) and outcome (Table 3) variables were analyzed and
mortality was seen to be higher in MRSA group (31.2%) as
compared to MSSA group (19.5%).

Discussion
In 2015, 90.5 million people were diagnosed to have cancer in
the world.22 Developments in the management of cancer have
resulted in early detection and treatment and consequent

improvement in prognosis but patients undergoing chemotherapy
remain highly susceptible to a number of infections caused by
bacteria and fungi as it has effects on both cellular and humoral
immunity.23 Infections caused by MRSA are an important
problem; moreover it is an important nosocomial pathogen.

Table 2. Potential predispositions a comparison of relative
proportions amongst MSSA and MRSA bacteremia patients

Variables MSSA      MRSA p-value
n=123 n=64

Age in years 0.02
Pediatrics 64 (52.0%) 22 (34.4%)
Adults 59 (48%) 42 (65.6%)

Sex 0.67
Female 46 (37.4%) 26 (40.6%)
Male 77 (62.6%) 38 (59.4%)

Cancer Type 0.03
Hematological 73 (59.3%) 38 (59.7%)
Genitourinary 10 (8.1%) 6 (9.3%)

Gastrointestinal 7 (5.8%) 11 (17.0%)
Miscellaneous 33 (26.8%) 9 (14.0%)

Chemotherapy
(within prior 3 months) 0.15
No 25 (20.3%) 19 (29.7%)
Yes 98 (79.7%) 45 (70.3%)

Comorbidities 0.03
None 112 (91.0%) 51 (79.7%)
Present 11 (9.0%) 13 (20.3%)

Absolute neutrophils
counts (ANC) 0.02
< 500 cells / µl* 61 (49.6%) 20 (31.3%)
> 500 cells / µl* 62 (50.4%) 44 (68.7%)

Source 0.14
Not identified 60 (48.8%) 24 (37.5%)
Identified 63 (51.2%) 40 (62.5%)

Central venous catheter 0.27
Not present 82 (66.7%) 35 (54.6%)
Present (tunneled) 19 (15.4%) 14 (22.0%)
Present (non-tunneled) 22 (17.9%) 15 (23.4%)

Table 3. Outcomes comparison of relative proportions with
amongst MSSA and MRSA bacteremia patients

Variables MSSA MRSA p-value
n=123 n=64

Clearance of bacteremia
at 48 hours 0.49
Positive cultures
at 48 hours 15 (12.2%) 10 (15.6%)
Negative cultures
at 48 hours 84 (68.3%) 38 (59.4%)
Not repeated 24 (19.5%) 16 (25.0%)

Clinical Improvement 0.19
Not improved 12 (9.8%) 11 (17.2%)
Improved within 72 hours 55 (44.7%) 31 (48.4%)

Improved after more than
72 hours 56 (45.5%) 22 (34.4%)

Infection at other sites 0.36
Not seen 68 (55.3%) 37 (57.8%)
Pneumonia 39 (31.6%) 24 (37.5%)
Multiple abscesses 4 (3.3%) 1 (1.6%)
Thrombophlebitis 12 (9.8%) 2 (3.1%)
Infective endocarditis
No echocardiographic
findings 76 (61.8%) 39 (60.9%)
Echocardiographic
findings seen 4 (3.2%) 5 (7.8%)
Echocardiography
not performed 43 (35.0%) 20 (31.3%)

Sepsis 0.68
No 73 (59.3%) 36 (56.3%)
SIRS* 50 (40.7%) 28 (43.8%)

Septic shock 0.23
No 98 (79.7%) 46 (71.9%)
Yes 25 (20.3%) 18 (28.1%)

Intensive care unit Admission 0.52
No 90 (73.2%) 44 (68.8%)
Yes 33 (26.8%) 20 (31.2%)

Mortality 0.07
Alive 99 (80.5%) 44 (68.8%)
Died 24 (19.5%) 20 (31.2%)

*Systematic inflammatory response syndrome
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In our analysis of the two groups with MSSA bacteremia was
in two third patients. Our study included analysis which includes
children as well as inclusion of the analysis and impact of the
absolute neutrophil count, something which has not been
commonly reported in the past other than Srinivasan A et.al,
who reported the effects of methicillin resistance on outcomes
in pediatric cancer population16 and Kang et al. who studied
this in non-neutropenic cancer patients.13

In terms of factors that may influence the development methicillin
sensitive versus methicillin resistant disease, we found that age,
cancer type, presence of comorbidities and the ANC had
significantly different proportionate representations in each
group. The MRSA group had more adults in it, probably
reflecting greater exposure and colonization likelihood with
time. Similarly, there was a significantly larger representation
of gastrointestinal malignancies and comorbidities in the MRSA
group, similar to published reports6. On the other hand, the
MRSA group had fewer people with a low absolute neutrophil
count, a somewhat counterintuitive finding.

When potential outcomes of bacteremia are analyzed, we found
that while a greater proportion of those with MRSA bacteremia
died, this difference did not reach statistical significance. Other
potential consequences of staphylococcal bacteremia – clearance
of bacteremia, distant seeding, need for ICU, sepsis and septic
shock - were similarly represented in both groups and any
differences noted were not statistically significant.

The published literature has mixed results – some studies suggest
more intensive care unit admissions, development of pneumonia
and higher mortality rates in the MRSA bacteremia as compared
to MSSA bacteremia6, 16 on the other hand Gopal et al found
methicillin-resistance to not be associated with an adverse
outcome.24Another study has reported no significant difference
in mortality and hospital stay between MRSA and MSSA
bacteremia among cancer population, but there were more ICU
admissions and surgical episode in MRSA group (P <0.03 and
0.06 respectively) but only 21 patients were included.14

In our patients thrombophlebitis was seen more commonly
amongst MSSA, possibly due to lower utilization of central
catheters compared to those with MRSA (Table 2).ÊFlynn et
al. reported no difference in short-term eradication of bacteremia
among catheter types.25

Conclusion
In patients with cancer and S. aureus bacteremia, age,
comorbidities, the type of cancer and the absolute neutrophil
count may have an impact on the development of methicillin
sensitive versus methicillin resistant bacteremia. The presence
of methicillin resistance may be associated with a higher
likelihood of mortality but a larger analysis is warranted to
definitively demonstrative this and to factor in the effect of

confounding co-variables.
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Abstract

Objective
To determine the susceptibility pattern of urinary pathogens in
a tertiary care hospital of Pakistan.

Study Design
Laboratory based retrospective study.

Place and Duration of Study
Department of Pathology Combined Military Hospital Sialkot,
from April 2016 to March 2018.

Methodology
Urine samples were submitted in laboratory. Identification of
bacterial isolates was done by standard biochemical profile of
the organisms. The antimicrobial susceptibility of culture
positive bacterial isolates was performed by disk diffusion
method as recommended by Clinical Laboratory Standard
Institute guidelines (CLSI).

Results
Out of 2668 urine samples submitted over a period of two years,
220 turned out to be culture positive. Out of these culture
positives, 34.1% were from indoor patients and 65.9% from
outdoor. Female patients constituted 151 (68.6%) urine samples,
while 69 (31.4%) were from male. Male to female ratio was
1:2.2. Mean age of patients was 40 years. Gram negative bacteria
accounted for 196 (89%) of the total isolates, Gram positive
bacteria 17 (7.8%) while 7 (3.2%) were Candida spp. The most
prevalent bacterial isolate was Escherichia coli 145 (65.9%)
followed by Klebsiella pneumoniae 26 (11.8%), Enterococcus
spp17 (7.8%), Pseudomonas aeruginosa 08 (3.6%), Candida
spp 07 (3.2%), Serratia spp 05 (2.3%) while 04 (1.8%) each
for Enterobacter spp, Citrobacter  spp and Proteus spp. E.coli
showed highest susceptibility (96.5%) to fosfomycin, 95.2%
followed by nitrofurantoin (92.4%) and imepenem(86.9%).
The antibiogram of Klebsiella pneumoniae revealed 88.5% of
the bacterial isolates sensitive to fosfomycin and 84.6% to

imipenem. In case of P.aeruginsosa, sensitivity to imipenem
turned out to be87.5% followed by amikacin (75%). Vancomycin,
linezolid and fosfomycin were the most effective antimicrobials
amongst the Enterococcus spp, showing 100%, 94.1% and
94.1% susceptibility respectively.

Conclusion
Majority of the bacterial isolates of Enterobacteriaceae family
were sensitive to fosfomycin, nitrofurantoin, imepenem and
amikacin. While in case of Gram positive isolates, vancomycin
and linezolid showed good susceptibility in addition to
fosfomycin and nitrofurantoin.

Key Words
Urinary tract infection, Antimicrobial susceptibility, Urinary
pathogens.

Introduction
Urinary tract infection (UTI) is considered as one of the most
prevalent infectious disease having incidence of 18/1000 persons
per year in the general population.1,2 UTI may be diagnosed
clinically as well as by diagnostic means. Microbiologically
UTI is defined as the presence of a growth of more than 105

colony forming units (CFU) of bacteria per ml of urine for
asymptomatic individual and much lower for symptomatic
individuals (~103 CFU/ ml). Clinically, UTIs are categorized
as uncomplicated or complicated. Uncomplicated UTIs typically
affect individuals who are otherwise healthy and have no
structural or neurological urinary tract abnormalities. 3,4 UTIs
are a significant cause of morbidity in infant boys, older men
and females of all ages. Serious sequel includes frequent
recurrences, pyelonephritis with sepsis, renal damage. Several
risk factors are associated with lower UTIs, including a prior
UTI, female gender, sexual activity, obesity, vaginal infection,
diabetes and genetic susceptibility.5,6

Both in the community as well as in hospital settings, UTIs are
one of the most common human bacterial infections.7-9 70–80%
of complicated UTIs were reported to be attributable to
indwelling catheters in the United States.10 Most of the UTI
cases are caused by bacteria that normally multiply at the
opening of the urethra and move by retrograde ascent from the
fecal flora through urethra to the urinary bladder and kidneys
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especially in cases of females who have a shorter and wider
urethra than males. In males the organisms often originate from
the sub prepucial sac, while patients with prostate problems
such as inflammation and babies particularly those born with
physical problems (congenital abnormalities) of the urinary
system are susceptible to UTIs.11

A wide range of pathogens including E.coli, Klebsiella
pneumoniae, Proteus mirabilis, Enterococcus spp and
Staphylococcus saprophyticus may cause UTIs, but E.coli has
been reported as the most common etiologic agent.12 According
to the University of Michigan, up to 40% of women will develop
UTI at least once during their lives and a significant number
of these women will have recurrent UTIs.13 Emergence of
antimicrobial resistance is becoming a growing public health
concern where the microorganism is able to survive exposure
to antibiotic treatment.14 Early identification of organisms
causing UTIs and to treat them as soon as possible is of utmost
importance in order to avoid not only long term complications
but also to reduce the risk of any significant morbidity.

Effective management of UTI requires understanding of the
pathogenesis of UTI along with aetiological agent and its
susceptibility profile. For prompt diagnosis of UTI,
bacteriological culture of urine plays an important role. The
wide variety of resistance mechanisms had resulted in emergence
of multidrug resistant (MDR) bacteria which forced the clinicians
to switch over to carbapenems, fosfomycin and colistin. This
study was aimed to make the antibiogram of UTI pathogens
isolated in our settings which will not only help in rational use
of antibiotics but also help to formulate effective antibiotics
policy for guidance in UTI cases.

Methodology
This laboratory based study was carried out in the Pathology
Department of Combined Military Hospital (CMH) Sialkot,
which receives samples from patients mostly belonging to
Sialkot and surrounding areas. Permission was taken from
hospital ethical and research committee for research purpose.
Non-probability consecutive sampling was done. All culture
positive urinary specimens from patients reporting at Pathology
Department of CMH Sialkot from April 2016 to March 2018
were included in this study. Repeated samples from the same
patient showing growth of similar microorganism and similar
sensitivity pattern were excluded. Bacterial concentration of
105CFU/ml was considered as significant attained after
inoculation of urine on Cysteine Lactose Electrolyte deficient
agar (Oxoid, UK) using semi-quantitative strip method (MAST
Bacteruritest).15 The culture media was incubated aerobically
at 35°C ± 2 for 18 to 24 hours.15 Identification of the
microorganisms was done through Gram staining, biochemical
tests and serology. Analytical profile index API-20E (Biomerieux,
France) was used to identify Enterobacteriaceae family and
associated organisms according to manufacturer's directions.
Antibacterial susceptibility of the isolates with 0.5 McFarland

standard was done on Prepared Mueller-Hinton agar (MAST
Diagnostics, UK) by using Kirby-Bauer disk diffusion method
following CLSI protocol. Commercially available standard
antibiotic discs (Oxoid UK) were used. The zones of inhibition
were measured and recorded according to the CLSI guidelines.16

Amikacin (30 µg), imipenem (10 µg), nitrofurantoin (300 µg),
gentamicin (30 µg), ceftriaxone (30 µg), amoxicillin/clavulanic
acid (20/10 µg), doxycycline (30 µg), ciprofloxacin (5 µg),
tigecycline (15 µg), trimethoprim/ sulfamethoxazole (1.25/23.75
µg), ampicillin (25 µg), vancomycin (30 µg), linezolid (30 µg),
piperacillin/tazobactam (100/10 µg), cefipime (30 µg),  and
fosfomycin tromethamine (200 µg) were used. S.aureus (ATCC
25923), E.coli (ATCC 25922) and P.aeruginosa (ATCC 27853)
were used as control strains. The material for research purpose
was made available by the hospital. However, there were neither
conflict of interests of authors with the material provider
companies nor any financial and other gains were obtained
from the companies. The data obtained was entered in Statistical
Package for Social Sciences (SPSS) version 17 for statistical
evaluation. Descriptive statistics was applied to calculate mean,
standard deviation for age, percentages for different variables
like gender and antimicrobial susceptibility pattern of bacteria
isolated in patients of UTIs reporting at Pathology Department
of CMH Sialkot.

Results
Out of 2668 urine samples submitted over a period of two years,
220 (8.24%) yielded growth. Out of these 220 culture positive
urine samples, 68.6% were from female patients while 34.1%
from male; male to female ratio of 1:2.2. The mean age of the
patients was 40 years, ranging from 2 to 79 years. Gram negative
bacteria constituted the major bulk 196 (89%), gram positive
bacteria turned out 17 (7.8%) whereas Candida spp constituted
07 (3.2%). Frequency of culture positive isolates is shown in
Figure 1. The sensitivity pattern of all culture positive urinary
isolates is listed in Table 1.

Fig 1. Frequency of culture positive microorganisms isolated
from the urine samples
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Discussion
There are an estimated 150 million UTIs per year, worldwide.17

UTIs result in a significant morbidity and high treatment cost
in community. Females seem to be more prone to UTIs most
probably because of close proximity of urinary tract with anal
canal and short urethra. Effective management of patients
suffering from bacterial UTIs is usually dependent on the
identification of the bacterial isolate along with selection of an
appropriate and effective antibiotic agent used for the treatment
of bacterial organisms in question.18 With the discovery of new
era pertaining to antibiotics, newer mutant strains are also
developing thus making it more difficult to control the infection
especially in developing countries like Pakistan where high-
tech diagnostic facilities are sparse.

The present study focused on the local status of antimicrobial
susceptibility pattern in uropathogens with a view to monitor
the continuous changing pattern of bacterial resistance and to
make further improvements to treat UTIs. Female patients
constituted the bulk of urinary isolates. E.coli turned out to be
the most common urinary tract bacteria. Similar studies
conducted by Sabir S  et al at Lahore  and by Shahzad KA et
al at Peshawar, Pakistan also revealed E.coli as the most common
bacteria accounting for 80% and 77% respectively.19,20 In our
study, E.coli showed the highest susceptibility (96.5%) to
fosfomycin followed by nitrofurantoin (95.2%), which is
consistent with an international study by Fajfr F et al.21

Susceptibility of  E.coli  isolates to imepenem in our study was
found to be 92.4%, which is quite comparable with a similar
study carried out by Kidwani SS et al at Karachi one year ago.22

Table 1. Antibiotics showing sensitivity pattern against Gram negative & Gram Positive urinary isolates

Antibiotics E.coli = K.pneumoniae Pseudomonas Serratia Enterobacter Citobacter Proteus Enterococcus
145 (%) = 26 (%) spp = 8 (%) spp = 5 (%) spp = 4 (%) spp = 4 (%) spp =4 (%) spp = 17 (%)

AMP 12(8.3) 6 (35.3)
GEN 85(58.6) 11(42.3) 4(50) 3(60) 1(25) 2(50) 2(50)

AMI 126 (86.9) 16 (61.5) 6(75) 4(80) 4(100) 3(75) 4(100)

AUG 31(21.4) 7(26.9) 1(25)

IMP 134(92.4) 22(84.6) 7(87.5) 5(100) 3(75) 4(100) 4(100)

TZP 98(67.6) 13(50) 4(50) 4(80) 3(75) 1(25) 3(75)

SXT 27(18.6) 8(30.8) 1(20) 4(100) 2(50)

DOX 43(29.6) 11(42.3) 2(50) 3(75) 4(23.5)

CIP 49(33.8) 9(34.6) 5(62.5) 1(20) 2(50) 2(50) 3(17.6)

CRO 44(30.3) 10(38.5) 1(20) 2(50)

FEP 3(37.5)

NIT 138(95.2) 11(42.3) 4(100) 3(75) 14(82.3)

FOS 140(96.5) 23(88.5) 4(80) 4(100) 3(75) 4(100) 16(94.1)

TGC 105 (72.4)

VAN 17(100)
LNZ 16(94.1)

Key: AMP=ampicillin, GEN=gentacin, AMI=amikacin, AUG=amoxicillin/clavulanic acid, IMP=imepenem,
TZP=tazobactum/piperacillin, SXT=trimethoprim/ sulfamethoxazole, DOX=doxycyline, CIP=ciprofloxacin, CRO=ceftriaxone,
FEP=cefipime, NIT=nitrofurantoin, FOS=fosfomycin, TGC=tigecycline
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In comparison to a study done by Khan IU et al at AFIP three
years ago, decreasing trend of susceptibility of trimethoprim/
sulphamethoxazole and ceftriaxone to E.coli was observed in
our study results, which may be due to injudicious use of these
antimicrobials now a days.23 Regionally in Bangladesh, a recent
study by Majumder MI et al reported 34.5% E.coli isolates
susceptible to ciprofloxacin, which is quite comparable to our
results, however E.coli isolates in our study showed less
susceptibility to aminoglycosides and trimethoprim/
sulfamethoxazole.24 Our study revealed that susceptibility of
all uropathogens to ampicillin is the lowest. In our study 34.6%
K.pneumoniae isolates showed susceptibility to ciprofloxacin
which is consistent to an Indian study which showed 34.8%
susceptibility.25 Similarly, our study results showed 87.5%
P.aureginosa isolates susceptible to imepenem and 75% to
amikacin as compared to 88.9% and 77.8% respectively claimed
in an Indian study carried out by Kalpana S et al, which is also
quite comparable.25 Awareness among the population about
UTI, early diagnosis and effective treatment may play a vital
role in the management of this disease. The key strategy to
control the emergence of multidrug resistance among
uropathogens is early and appropriate antimicrobial susceptibility
testing and judicious use of antibiotics in appropriate dosage
for a specific period of time.

Conclusion
UTI being considered as one of the most prevalent infectious
diseases causes morbidity in patients of almost all age groups
and gender. Antibiotics like fosfomycin and nitrofurantoin
showed excellent susceptibility not only against
Enterobacteriaceae family but also against gram positive
organisms. Vancomycin and linezolid are still good antibiotics
reserves to treat multidrug resistant and complicated UTIs
caused by Enterococcus spp. The ever increasing resistance of
uropathogens against oral antibiotics necessitates proper drugs
susceptibility testing in order to have base line data to formulate
effective antibiotics policy for guidance and accordingly patient
treatment.

Funding
This work was completely supported by Combined Military
Hospital (CMH) Sialkot, Pakistan.

References
1. Bader MS, Hawboldt J, Brooks A. Management of complicated urinary

tract infections in the era of antimicrobial resistance. Postgrad Med
2010;122 (6):7–15.

2.  Mittal R, Aggarwal S, Sharma S, Chhibber S, Harjai K. Urinary tract
infections caused by Pseudomonas aeruginosa: a minireview. J Infect
Public Health 2009;2(3):101–11.

3. Hooton TM. Uncomplicated urinary tract infection. New Engl J Med
2012; 366:1028–1037.

4. Nielubowicz GR, Mobley HL. Host–pathogen interactions in urinary tract
infection. Nature Rev Urol. 2010; 7:430–441.

5. Foxman B. Urinary tract infection syndromes: occurrence, recurrence,
bacteriology, risk factors, and disease burden. Infect Dis Clin North Am
2014; 28:1–13.

6. Hannan TJ, Totsika M, Mansfield KJ, Moore KH, Schembri MA, Hultgren
SJ. et al. Host–pathogen checkpoints and population bottlenecks in
persistent and intracellular uropathogenic Escherichia coli bladder infection.
FEMS Microbiol Rev 2012; 36:616– 648.

7. Akortha EE, Ibadin OK. Incidence and antibiotic susceptibility pattern
of Staphylococcus aureus amongst patients with urinary tract infection
in UBTH Benin City, Nigeria. Afr J Biotechnol 2008; 7:1637-40.

8. Dalela G, Gupta S, Jain DK, Mehta P. Antibiotic resistance pattern in
uropathogens at a tertiary care hospital at Jhalawar with special reference
to ESBL, Amp-C   b-Lactamase and MRSA production. J Clin Diagn
Res 2012; 6:645-51.

9. Bhattacharya S. ESBL- From petri dish to the patient. Ind J Med Microbiol
2006; 24:20-4.

10. Lo E, Nicolle LE, Coffin SE, Gould C, Maragakis LL, Meddings J. et al.
Strategies to prevent catheter-associated urinary tract infections in acute
care hospitals: 2014 update. Infect Control Hosp Epidemiol 2014;
35:464–479.

11. Starr C, Taggart RC. Biology the unit and diversity of life. Wards worth
publishing Co. Belmouth co 2002;3:509-33.

12. Gupta K, Sahm DF, Mayfield D, Stamm WE. Antimicrobial resistance
among uropathogens that cause community-acquired urinary tract infections
in women: A nationwide analysis. Clin Infect Dis 2001; 33: 89-94.

13. UMHS Urinary Tract Infection Guideline, May 2011.
14. Raghunath D. Emerging antibiotic resistance in bacteria with special

reference to India. J Biosci 2008; 33:593-603.
15. Butt T, Leghari MJ, Mahmood A. In-vitro activity of nitrofurantoin in

Enterococcus urinary tract infection. JPMA 2004; 54:466-9.
16. Clinical and Laboratory Standard Institute (CLSI). Performance standard

for antimicrobial susceptibility testing: twenty-seven informational
supplement M100-S27. Wayne, PA: CLSI; 2017.

17. Mirzarazi M, Rezatofighi ES, Pourmahdi M, Mohajeri RM. Antibiotic
resistance of isolated gram negative bacteria from urinary tract infections
(UTIs) in Isfahan. Jundishapur. J Microbiol 2013;6(8):e6883

18. Water G, Harrison B, Kunin G. Urinary tract infection. N Engl J Med
1996; 248-50.

19. Sabir S, Anjum AA, Ijaz T, Ali MA, Khan MR, Nawaz M. Isolation and
antibiotic susceptibility of E. coli from urinary tract infections in a tertiary
care hospital. Pak J Med Sci 2014; 30: 389.

20. Shahzad KA, Ullah F, Muhammad K, Khatoon F, Qazi MH, Ahmed I.
Multiple drug resistance patterns in urinary tract infection patients in
Peshawar, Khyber Pukhtunkhwa (KPK) Pakistan. J Inf Mol Biol 2013;
1:67-70.

21. Fajfr F, Louda M, Paterova P, Ryskova L, Pacovsky J, Kosina J et al. The
susceptibility to fosfomycin of Gram-negative bacteria isolates from
urinary tract infection in the Czech Republic: data from a unicentric study.
BMC Urology 2017; 17:33

22. Kidwani SS, Nageen A, Ghazanvi S, Bashir F, Ara J. Antibiotic
susceptibility in commonly isolated pathogens from urinary tract infection
in a cohort of subjects from low socioeconomic strata. Pak J Med Sci
2017; 33(2): 254-59.

23. Khan IU, Mirza IA, Ikram A, Afzal A, Ali S and Hussain A. et al.
Antimicrobial susceptibility pattern of bacteria isolated from patients
with urinary tract infection. JCPSP 2014; 24(11):840-44.

24. Majumder MI, Ahmad T, Sakib N, Khan AR and Saha SK. A Follow up
Study of Bacteriology and Antibiotic Sensitivity Pattern of Urinary Tract
Infection in a Tertiary Care Hospital in Bangladesh. J Bacteriol Parasitol
2018; 9(1): 1000334.

25. Kalpana S, Hegadi S and Ramesh K. Characterization and antimicrobial
testing of uropathogens from urinary tract infections. Int J Curr Microbiol
App Sci 2015; 4(2): 1010-16.



12 . Infectious Diseases Journal of Pakistan

Correspondence Author: Syed Aftab Haider,
Assistant Professor of Anesthesia,
Intensive Care Unit and Pain Management,
Nishtar Medical University/Hospital,
Multan, Pakistan
Email: draftab.nishtar@gmail.com

Prevalence of Ventilator Acquired Pneumonia in an Intensive Care Unit (ICU)

Syed Aftab Haider*, Muhammad Azam Mushtaq*, Zaheer Akhtar**, Atqua Sultan*, Zaira Salman*, Salman Waris*

*Nishtar Medical University/Hospital Multan, Pakistan
**Pulmonology, Gulab Devi Chest Hospital Lahore

Abstract

Objective
To determine the incidence of ventilator acquired pneumonia
(VAP) and its etiological factors and outcomes of VAP patients
in a local hospital setting.

Methods
This cross-sectional study was conducted in ICU of Nishtar
Medical Hospital. We collated the data of 100 patients who
admitted in ICU of the hospital between Jan-2017 to Jan-2018.
Patients who underwent mechanical ventilation >48 hours in
ICU having age > 20 years were included in analysis. Occurrence
of Pneumonia more than 48 hours after mechanical ventilation
was diagnosed as VAP. Microbial spectrum causing VAP was
determined.

Results
There were 59% male patients and 41% female patients.
Regarding causes of admission, 38% patients presented with
respiratory disease and 24% with cardiovascular disease, 23%
with neurological disease and 7.0% post-surgery. VAP was
diagnosed in 31% patients admitted in ICU. Hospital stay,
incidence of tracheostomy, sepsis and mortality was significantly
high in VAP patients as compared to Non-VAP (P-values <0.001,
0.005, 0.005 and <0.001 respectively). Pseudomonas aeruginosa
was the commonest organism diagnosed in 38.7% VAP patients,
Acinetobacter baumanni in 22.5%, and MRSA in 19.3%.

Conclusion
Ventilator acquired pneumonia is a common complication in
patients admitted in ICU. It is associated with high morbidity
and mortality. Pseudomonas aeruginosa, Acinetobacter
baumanni and MRSA are common bacteria in VAP patients.

Keywords
Ventilator acquired pneumonia, Hospital stay, Mortality,
Microbial spectrum.

Introduction
There is a high risk of mortality in patients admitted in intensive
care units (ICU). This mortality is not only because of seriousness
of illness but also due to some secondary complications such
as nosocomial infections.1 Nosocomial pneumonia affects about
27.0% of patients admitted in ICU and the prevalence rate is
increased to 86% if patients is on mechanical ventilation.2

Despite huge advances in the management of patients admitted
in ICUs, ventilator acquired pneumonia (VAP) is still the
commonest infection in ICU admitted patients.3

According to IDSA/ATS guidelines, VAP is a hospital acquired
pneumonia (HOP) that occurs after 48-72 hours of tracheal
intubation.4,5 VAP occurs in about 6.0% to 52% ventilated
patients, risk is higher among first five days of ventilation.6-8

Antibiotic treatment in 50% of patients admitted in ICU is
because of VAP.9 Reported incidence of mortality due to VAP
in ventilated patients ranges from 09% to 19%.10,11 Mortality
due to VAP has reduced a little due to advancements in antibiotic
regimens and better ICU care management. Mortality rate is
higher if the causing organism is pseudomonas aeruginosa or
Acinetobacter baumanniias compared to other organisms.12

VAP is a major risk factor for prolonged hospitalization and
increased economic burden on hospital resources especially in
developing countries.13 Studies have reported varying frequency
of VAP among ventilated patients. This may be due to different
ICU settings, etiological spectrum of causing organisms in
admitted patients and the definitions to diagnose VAP. So there
is a need to conduct a local study for determining the incidence
of VAP and its etiological factors and outcomes of VAP patients
in a local hospital setting. This study will help to determine the
frequency of common causative organisms and will help to
utilize the antimicrobial regimens in a better way.

Methods
This cross-sectional study was conducted in ICU of Nishtar
Medical Hospital. We collated the data of 100 patients who
were admitted in ICU of the hospital between Jan-2017 to Jan-
2018. Patients who underwent mechanical ventilation >48 hours
in ICU having age > 20 years were included in analysis. Patients
admitted in ICU without mechanical ventilation were excluded.

VAP was diagnosed according to the IDSA/ATS guidelines,
occurrence of Pneumonia more than 48 hours after mechanical
ventilation was diagnosed as VAP. Presence of new pulmonary

ORIGINAL ARTICLE



Volume 28 Issue 01 Jan - Mar 2019.  13

infiltrates on chest X-rays, fever >38 oC, leukocyte count >12000
mm3, or development of purulent secretions in bronchial tree
was used to diagnose VAP. After making diagnosis culture
samples were sent to the laboratory for confirmation of +ve
blood cultures. Microbial spectrum causing VAP was determined
by the central laboratory of the hospital.

Prevalence of VAP was primary study endpoint. Data regarding
reason for admission in ICU, causing micro-organism and
complications of mechanical ventilation was also calculated.
Data analysis was done using SPSS Version 23. Outcomes of VAP
and Non-VAP patients ware compared using Fisher’s exact test
and Chi-square test. P-value of 0.05 was taken as cut-off point.

Results
There were 59% male patients and 41% female patients who
were admitted in the ICU of the hospital during the study period
fulfilling the enrolment criteria. Regarding causes of admission,
38% patients presented with respiratory disease and 24% with
cardiovascular disease, 23% with neurological disease and
7.0% post-surgery. VAP was diagnosed in 31% patients admitted
in ICU (Table 1).

On comparison of hospital outcomes, there was no considerable
difference in the frequency of re-intubation, atelectasis and
pneumothorax in VAP versus Non-VAP patients. Frequency of
tracheostomy was 19.3% in VAP versus 2.9% in non-VAP
patients (p-value 0.005). Incidence of Sepsis and Mortality was
also high in VAP patients. Overall mortality rate in study patients
was 17.0%, whereas it was 25.80% in VAP and 13.04% in Non-
VAP patients (p-value <0.001) (Table 2).

Regarding microbial spectrum in VAP patients, pseudomonas
aeruginosa was the commonest organism diagnosed in 38.7%
VAP patients, acinetobacter baumannii in 22.5%, and MRSA
in 19.3%. Full detail of causing organisms is given in Table 3.

Discussion
Ventilator acquired pneumonia (VAP) has been reported as the
commonest noso-comial infections, with very high morbidity
and mortality in effected patients.14,15 The wide spectrum of
bacteria has been reported in different studies causing VAP.
The spectrum varies from country to country and even hospital
to hospital in same countries. In present study, we reported the
incidence of VAP, incidence of adverse complications in VAP
patients and spectrum of microbes causing VAP.

In present study, incidence of VAP in patients admitted in ICU
was 31.0%. In another study conducted in an Army hospital
the incidence of VAP was 22.5%.16 One more study from
Karachi, Pakistan found the VAP incidence of 30.5% in ICU
patients.17A study conducted in Egypt reported the incidence
of VAP was 35.41%. A large multicenter study have concluded

Table 1. Baseline Characteristics of Patients.

Variables Value

Age of Patients (Y) 53.91+10.56
Gender
Male 59
Female 41

Co-morbidities
Respiratory Disease 38
Cardiovascular Disease 24
Neurological Disease 23
Post-Surgery 07
Malignancy 3
Hepatic Disease 5

Ventilator Acquired Pneumonia
Yes 31
No 69

Table 2. Comparison of Baseline Demographics and In-
Hospital Outcomes in VAP versus Non-VAP Patients.

VAP Non-VAP P-value
(n=31) (n=69)

Age of Patients 54.06+10.48 52.89+11.01 Insig.
Male Gender 17 (54.84%) 42 (60.86%) Insig.
Female Gender 14 (45.16%) 27 (39.13%)
Hospital Stay 14.8+4.6 5.9+2.1 <0.001

Complications
Re-intubation 5 (16.1%) 4 (5.78%) Insig.
Tracheostomy 6 (19.35%) 2 (2.9%) 0.005
Pneumothorax 1 (3.22%) 0 (0.0%) Insig.
Atelectasis 8 (25.8%) 10 (14.49%) Insig.
Sepsis 10 (32.25%) 6 (8.69%) 0.002

Mortality 8 (25.80%) 9 (13.04%) <0.001

Table 3. Causing microorganisms of VAP.

Causing Organism Frequency

Pseudomonas aeruginosa 12 (38.7%)
Acinetobacter baumannii 7 (22.5%)
MRSA 6 (19.35%)
Klebsiella pneumoniae 3 (9.67%)
Streptococcus pneumoniae 2 (6.45%)
Escherichia coli 1 (3.22%)
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that incidence of VAP is higher among patients admitted in
smaller hospitals, than medium and large hospitals.18

In present study, hospital stay, frequency of tracheostomy,
atelectasis and mortality rate were significantly high in VAP
patients. Othman et al. also found higher hospital stay, frequency
of atelectasis and tracheostomy rate in VAP patients.19 However
in their study, hospital mortality rate was not significantly high
in VAP versus non-VAP patients. Rose et al. found 44.3%
mortality rate in VAP patients.20

In present study, pseudomonas aeruginosa was the commonest
organism diagnosed in 38.7% VAP patients, acinetobacter
baumannii in 22.5%, and MRSA in 19.3%. Rose et al. found
Klebsiella pneumoniae in 19.6% VAP patients, Acinetobacter
baumannii in 18.3% patients and Pseudomonas aeruginosa in
14.0% patients.20 In a study conducted by Ishtiq et al. reported
Acinetobacter baumannii as the commonest organism causing
VAP in 30.2% patients, Klebsiella pneumoniae in 27.4% patients,
MRSA in 15.1% and Pseudomonas aeruginosa in 9.4% patients.16

Barbier et al. found staphylococcus aureus, followed by
pseudomonas aeruginosa and Enterobacteriaceae as the
commonest organisms responsible for VAP.21

The spectrum of microbes causing VAP is different in different
hospital settings, proper recognition of the bacterial spectrum
may help in deciding the most appropriate antibiotic regimens
for treatment of VAP and may help to reduce mortality in these
patients.

Conclusion
Ventilator acquired pneumonia is a common complication in
patients admitted in ICU. It is associated with high morbidity
and mortality. Pseudomonas aeruginosa, acinetobacter
baumannii and MRSA are common bacteria in VAP patients.
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Abstract

Background
Needle stick injuries can infect healthy individuals with hepatitis
B, hepatitis C and Acquired immunodeficiency syndrome.
Despite this, the health care professionals know a little about
the vaccination schedule, post exposure prophylaxis protocol
and how to deal if a needle stick injury occurs.

Objectives
To find the incidence of needle stick injuries, awareness about
post exposure prophylaxis of hepatitis B virus, hepatitis C virus,
human immunodeficiency virus and vaccination trend of hepatitis
B virus in various groups of health care workers.

Materials and Methods
A descriptive, cross-sectional study was carried out via
convenient sampling from Jan 2016-Jan 2017, in the Foundation
University Medical College, Islamabad, Military and Combined
Military Hospitals, Rawalpindi, PAEC General Hospital
Islamabad and Quaid-e-Azam International Hospital Islamabad.
The data was collected, analyzed and interpreted in terms of
frequency and percentages.

Results
A total of six hundred and thirty-nine individuals participated
in the study. Four hundred and fifty-four (71%) were vaccinated
against Hepatitis B virus infection. Only two hundred and
ninety-four (46%) knew of post exposure prophylaxis against
hepatitis B virus and hepatitis C virus needle stick injuries.
Only fifty-nine (9.2%) were aware of post exposure prophylaxis

that against HIV needle stick injuries.

Conclusion
There is a general lack of reporting of needle stick injury among
healthcare workers due to lack of knowledge of presence of
responsible authorities. Awareness of post exposure prophylaxis
is also not sufficient especially against HIV.

Acknowledgments
The authors thank all the participants included in the study for
their valuable time.

Background
Needle stick injuries (NSIs) are injuries that occur as a result
of trauma caused by syringe needles, sutures and other sharp
surgical and medical instruments available in hospitals. Each
year almost 400,000 cases occur in the United Kingdom alone.1

This number is expected to be several times higher in our
country because of casual attitude of health care providers, lack
of reporting infrastructure and lack of accountability. In a study
from Karachi 85% of the health care workers (HCWs) had a
history of needle stick injury.2 The risk factors for needle stick
injuries include, non-use of safety containers for sharp disposal,
less working experience, under staffing and high emotional
exhaustion.3 The significance lies in the transmission of major
diseases including hepatitis B virus (HBV), hepatitis C virus
(HCV) and human immunodeficiency virus (HIV). For HBV,
such transmission rates may be variable ranging from 1-6% in
HBeAg negative to 22-40% in HBeAg positive patients.4 Other
studies showed a rate of 76.2% among nurses5 and 74% in
health care workers (HCWs).6 Hospital waste collectors possibly
suffering from such NSIs had a high prevalence rate of 23%
for HBV.7 The risk of transmission for HCV and HIV is lower
but still substantial with 3-10% and 0.2-0.5% respectively.8

Health care workers were also found to have a greater incidence
of HCV than the general population.9,10 Pakistan is among the
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countries in the world with high prevalence of hepatitis C
(above 6%) and hepatitis B (around 4%) in general population.11,12

This adds more to the risk of transmission of these infections
via needle stick injuries(NSI) as healthcare personnel may be
pricked more than once, adding to an increased risk.

Transmission of such infections may be affected by several
factors. In general, deep injuries, punctures with visible blood
on the device, especially those previously installed in veins and
arteries, and higher virus titers in the transmitting patients were
thought to high risk cases.13 For HBV, other risk factors include
HBeAg positivity, higher HBV DNA content in blood, and no
previous immunization.14 The degree of immunization was
indirectly related to the rate of transmission with no such cases
in centers were a majority of the HCWs were immunized15 HIV
transmission was directly related to the stage and severity of
the disease in the transmitting individuals16 and to the higher
level of HIV titers in the transmitting blood.17

To limit such spread, post exposure prophylaxis (PEP) may be
employed. It refers to the measures taken after possible incidents
that result in seroconversion and even acquisition of active
disease by the affected individuals. Such measures include
immunization and immunoglobulin and anti-retroviral
administration against HBV and anti-retroviral therapy against
HIV.18,19 The effectiveness is well reported in medical literature.

Keeping in view the high prevalence of HBV and HCV and
the increasing incidence of HIV in Pakistan and the preventable
nature of NSI acquired infections, awareness of PEP among
our HCWs is more important than ever. We have limited data
from our region on possible high-risk groups with limited
awareness on the above matter. This study would highlight
such groups in order to tackle them more effectively.

Materials and Methods
A descriptive, cross-sectional study was carried out from Jan
2016-Jan 2017, in the Foundation University Medical College,
Islamabad, some units of Military and Combined Military
Hospitals, Rawalpindi, PAEC General Hospital Islamabad and
Quaid-e-Azam International Hospital Islamabad after taking
proper ethical approval from ethical review committees of
respective institutes. All health care workers including house
officers, specialist trainees, consultants, nursing staff of Hospitals
and final year medical students of Foundation University
Medical College, Army Medical College, Rawalpindi, were
included in the study. The departments included in the study
were surgery, medicine and obstetrics/ gynecology. Non-medical
staff (waste disposers) and junior medical students were
excluded. Convenience sampling was adopted. All participants
were interviewed separately and the data recorded on data
forms. They were asked about their vaccination status
(vaccination administered or not, antiHBs Ag levels) and the
application of all three doses of HBV vaccine along with the
possible steps that they would take in case of spill of infectious

blood on their skin. For the former, only those that received all
three doses were considered to be vaccinated while for the
latter, a correct response was considered if it included washing
with soap or alcohol based hand scrub along with reporting to
senior staff. A past history of NSI was inquired about and
whether it had been reported to infection control or occupational
health committee of the respective institute. A correct protocol
for NSI was considered if it included allowing flow of blood
from the affected site with subsequent washing with soap or
alcohol hand scrub and reporting of the accident to the authorized
staff. Post exposure prophylaxis against HCV was considered
correct if it included correct management of the NSI and follow
up follow-up after 3 and 6 months with liver function tests
(LFTs) and PCR for HCV RNA. For HBV, in addition to the
above mentioned protocol for HCV, a correct response was
considered if it included hepatitis B vaccination and HBIG
administration with follow-up after 3 and 6 months with liver
function tests (LFTs) and PCR for HBV DNA while that for
HIV included the above plus use of anti-retro viral agents at
the first instance within 24 hours and extending up to 4 weeks.
The data was collected, analyzed and interpreted in terms of
frequency and percentages. After recording of individual
responses from all participants, all the participants of the study
were guided about the internationally accepted post exposure
protocols of post exposure prophylaxis against HBV, HCV and
HIV.

Results
A total of six hundred and thirty-nine individuals participated
in the study comprising three hundred and twenty males and
three hundred and nineteen were females (aged between 20-44
years). Of these two hundred and forty-five (38%) were medical
students, one hundred and twenty-one (19%) nurses, one hundred
and thirty-two (21%) house officers, ninety-eight (15%) medical
officers and postgraduate trainees (MO/PG) and forty-three
(7%) consultants. Four hundred and fifty-four (71%) were
vaccinated against HBV of which one hundred and eighty-six
(41%) were students, thirty-nine (8.5%) were nurses, one
hundred and four (23%) were house officers, eighty-four (18.5%)
were medical officers and postgraduate trainees and forty-one
(9.0%) consultants. The frequency of vaccination among students
was 76% while 32% among nurses, 79% among house officers,
86% among medical officers and postgraduate trainees and
95% among consultants. One hundred and ninety-six admitted
(31%) to ever receiving a needle stick injury in the past. Figure1
shows incidence of NSI in among different groups.

Only thirty-two (16%) of those that received a NSI ever reported
it to the infection control/ occupational health center, rest stating
that they were unaware of the existence of any such centers.
While four hundred and two (63%) knew how to deal with
infectious blood spill on skin, only two hundred and ninety-
four (46%) knew of PEP against HBV and HCV NSI. Figure2
shows incidence of awareness of PEP against HBV and HCV
in various groups.
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Fifty-nine (9%) were aware of PEP against HIV NSI. Figure
3 shows incidence of awareness about PEP against HIV in
various groups.

Discussion
Our study showed that 196 (30.6%) participants had a previous
history of NSI of which bulk was attributed to the nursing staff
(87 cases, 44.4%) followed by house officers and Post graduate
trainees/ medical officers. Medical students and consultants

had the least number of NSIs. These results were similar to
those reported by Butsashvili (45%)20 and Naderi (74%)21 and
is almost double to that determined by Bodkin (16.4%)22 and
Baldo (24% NSI) in 5 years.23 Bodkin et. al., also stated that
the incidence of such events was greater in doctors (33.5%)
than in nurses (15.6%). However, the situation in our country
is different with the nursing staff being at a much higher risk
(71.9%). Other studies however revealed that nurses are more
prone to such accidents with Black et al 24 reporting 64.4%
NSIs being attributed to them followed by Butsashvili (34%)20

and Ayranci et al (76.2%).5

Our study also revealed a low incidence (16.3%) of reporting
of NSIs to responsible higher authorities or infection control
committees the reason being no prior knowledge of existence
of such committees. This is comparable to another study which
showed a reporting incidence of 9% among doctors and 46%
among midwives.25 Although, they attributed it to either lack
of time to report or lack of knowledge of PEP measures. This
is substantially lower than that determined by Ayranci et al
showing a reporting rate of almost 31%.5 A lower reporting
rate in consultants can also be attributed to the “know it all
attitude” of senior professionals and in junior doctors and
nursing staff because of lack of knowledge of existence of such
infection control committees. Although all the institutes included
in this study have their infection control committees but most
of the working staff and students appear to be unaware of their
existence.

Although 71% of the participants in our study were vaccinated
against HBV, only 32.3% of nurses were actually vaccinated
as compared to doctors and medical students where the incidence
was greater than 75%.  These values are lower than those
calculated by Meyer et al. (82%).14

Fig 1. Incidence of positive history of NSI among different
groups
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Fig 2. Incidence of awareness of PEP against HBV and
HCV NSI among different groups
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Fig 3. Awareness of PEP against HIV NSI among different
groups
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In a study by Ayranci et al 5 a much greater coverage (67.6%)
of HBV vaccination among nurses. Unlike a study by Odusanya
where only 2.6% of medical students were properly vaccinated,
the incidence in our region was satisfactory.

The awareness of PEP against HIV was poor with only 59
(9.2%) knowing how to adequately deal with the situation. Of
these, consultants were most aware (72.1%, Figure 3). Awareness
was significantly lacking among other groups. This is much
lower than that calculated for India (38.2%) despite being a
neighboring country.26

More residents in Nigeria (41%)27 and Malaysia (50%)14 were
aware about the necessary measure in such cases than those in
Pakistan (16.3%).

The incidence of awareness of PEP against HBV and HCV was
similar being 46% for both. Overall, PGs/MOs were most aware
followed by consultants while nursing staff, medical students
and house officers were the least.

Conclusion
There is a general lack of reporting of NSI among healthcare
workers due to lack of knowledge of presence of responsible
authorities. Awareness of PEP is also not sufficient especially
against HIV among those groups directly involved with patients
and their care, namely, nursing staff and house officers. Ironically,
these are the ones suffering the most from NSIs. This is in the
back drop of a more aware group of consultants thus showing
a lack of transmission of such knowledge.  This bridge needs
to be gapped to improve the current situation. Seminars, posters
and lectures may be arranged for junior doctors and nurses by
qualified personnel in order to increase this awareness.

Conflict of Interest
None

Limitations of Study
Junior medical students and non medical staff (waste disposers,
Janitors etc) who are also exposed to NSIs were not included
in the study. Further studies need to be done on those groups
as well.
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infectious disease or public health.The word limit for original
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II. Review Articles
Authoritative and state of the art review articles on topical
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comprehensive and fully referenced. Articles should contain
an Abstract; Main Text divided into sections, Conclusions and
References.

III. Brief Reports
Short clinical and laboratory observations are included as Brief
Reports. The text should contain no more than 1000 words,
two illustrations or tables and up to 10 references.

IV. Case Reports
Instructive cases with a message are published as case reports.
Routine syndromes or rare entities without unusual or new
features are invariably rejected. The text should contain no
more than 1000 words, two illustrations or tables and up to 10
references. The authorship should not exceed 3-4 persons.

V. Letter to the Editor
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observations. A letter should not be more than 300 words, one
figure and 3-5 references.

VI. News and Views
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around the world (approx. 200 words).

VII. Notices
Announcements of conferences, symposia or meetings may be
sent for publication at least 12 weeks in advance of the meeting
date. Details of programs should not be included.

References
Number references consecutively in the order in which they
are first mentioned in the text. Identify references in text, tables
and legends by Arabic numerals (in superscript). References
cited only in tables or in legends to figures should be numbered
in accordance with a sequence established by the first
identification of the particular table or illustration. Bibliography
should be given in order. Authors, complete title, journal name
(Abbr), year, vol, issue, page numbers. According to “Uniform

Requirements of Manuscripts submitted to Biomedical Journals”,
as cited in N Engl J Med 1997; 336:309-15.

Tables and Figures
Data reported either in a table or in a figure should be illustrative
of information reported in the text, but should not be redundant
with the text. Each table must be presented on a separate sheet
of paper and numbered in order of appearance in the text. Table
should be numbered consecutively in Arabic numerals. Tables
and Figures legends should be self-explanatory with adequate
headings and footnotes.Results which can be described as short
statements within the text should not be presented as figures
or tables.

Illustrations
Illustrations should be numbered, given suitable legends and
marked lightly on the back with the author’s name and the top
edge indicated. Original drawings may be submitted although
high quality glossy photographs are preferable. They should
be kept separate from the text. If possible, figures should be
submitted in electronic format as either a TIFF (tagged image
file format) or JPEG format. Minimum resolution for scanned
artwork is:

v Black& white line illustration (e.g. graphs): 600 dpi
v Black & white halftone illustrations (e.g. photographs):

300 dpi
v Color illustrations: 400 dpi (note that color images should
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Plagiarism
Authors should refrain from plagiarism and should double
check their work before submitting it for publication. Adequate
references should be provided for text from other sources.

Authorship criteria
Those who have contributed sufficiently to the conceptualization,
design, collection and analysis of data and writing of the
manuscript should be granted authorship. Ideally all authors
should be from the same department except for studies that are
multi center or multispecialty.
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