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GUEST EDITORIAL

Global Health Security
Pakistan is signatory to International Health Regulations
(IHR) 2005 since June 2007 and is included among the phase1 countries for Global Health Security Agenda (GHSA)
implementation. Accordingly, health and non-health stakeholders
are required to build essential core capacities for implementation
of international commitments towards global health security.
With the merger of IHR and GHSA under prevent, detect and
respond themes, 19 technical areas including 8 essential core
capacities of IHR have been identified for which countries are
being evaluated towards the progress on the IHR and GHSA
though Joint External Evaluation (JEE).1 Pakistan is also one
of the first countries globally to successfully develop a postJEE costed National Action Plan for Health Security (NAPHS).
New framework for monitoring IHR and GHSA through a JEE
tool developed in 2016 was used by team of international and
national experts for scoring of pre-defined standard indicators.
Literature, documents, assessment reports and available records
were reviewed thoroughly by concerned parties. The stakeholders
were identified and engaged through workshops and meetings.
Focus group discussions were carried out with representatives
of different sectors identified for IHR and GHSA implementation
and others relevant one-health stakeholders.2 The JEE findings
were used for development of objectives and activities for
NAPHS on the 3-5 key priority actions for each of the 19
technical areas which were assessed and described in the JEE
report. The process for completion of NAPHS in a devolved
health system, where provinces are autonomous from public
health sector standpoint, using the WHO template was adopted
in a step-wise process. Costing was done using excel based
tool for all 19 technical areas through the input of all concerned
stakeholders. Separate costing was done for national as well
provincial action plans.

development of mutually agreed and funded roadmap to develop
relevant action plans for key priorities outlined by the mission;
establishment of tiered surveillance and laboratory systems
with a ‘One Health’ approach to include human and animal
health sector; development of uniform regulatory standards in
all areas of food security and comprehensive national crosssectional approach towards Antimicrobial Resistance (AMR).
After the completion of JEE process, NAPHS was developed
based on the recommendations of JEE. The successful
development of costed-NAPHS was driven by critical steps
that included; orienting multi-sectoral stakeholders on JEE and
its tools, One health concept, formation of national technical
workgroup, systematic engagement, agreement and participation
of multi-sectoral stakeholders at all levels.3 The tentative cost
is around 20 billion rupees excluding the existing share of the
government and donor funds for different programs and public
health systems.1-3
Despite varied progress in certain areas, an adequate legal
framework and proper institutional mechanisms to prevent,
detect and respond to health event are inadequate at all levels.
There is urgent need to implement NAPHS developed by the
government to strengthen the public health system capable of
meeting challenges of health security threats. Investment in the
public health system with a focus on IHR and GHSA by
country’s own resources is critical for sustainability. For a better
and healthy future we have to play as a team to overcome the
gaps and strengthen the system.
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Etiologies and Microbiological Profile of Complicated Urinary Tract Infections, among Patients
Admitted in a Tertiary Care Hospital
Beenish Syed*, Naseem Salahuddin**, Hira Ishtiaq**
*Department of Internal Medicine, Liaquat National Hospital, Karachi.
**The Indus Hospital, Korangi Crossing, Karachi.
Abstract
Background
Urinary tract infections (UTIs) are one of the most prevalent
infections worldwide, with an estimated incidence of 18/1000
person per year. A complicated urinary tract infection(cUTI)
is defined as an infection of the upper or lower urinary tract,
with either a structural or functional abnormality. Such infections
present a challenge for clinicians because of greater frequency
of resistant microorganisms, prolonged treatment and recurrences.
Objective
To describe the etiologies, demographic characteristics and
microbiological profile of patients admitted with Complicated
Urinary tract infections in a tertiary care hospital.
Methods
This is a retrospective analysis through medical chart review
of all patients admitted to the hospital, who met the criteria of
complicated UTI, from January 2008 to March 2016. Data was
extracted concerning demographics, etiologies, severe clinical
manifestations, micro organisms implicated and frequency of
multidrug resistant organisms. Data was entered into SPSS
version 21, analyzed and expressed as median, range, numbers
or percentage.
Results
206 patients were included in the study, 101 (49%) were males.
Median (IQR) age was 45 (16-62) years. Commonest etiologies
identified were obstruction in 81 (39%), prior use of antibiotics
81 (39%), diabetes mellitus 71 (34%), chronic renal insufficiency
71 (34%) and indwelling catheter in 68 (33%). The most
common organism seen in both blood and urine cultures were
Escherichia Coli, with Multi drug resistant organisms in 87%
in blood, and 69% in urine. Sepsis was present in 82% and
renal failure in 58% patients.
Conclusion
Given the varied etiologies, high prevalence of resistant
Corresponding Author: Beenish Syed
Asst. Professor, Infectious Disease Consultant,
Department of Internal Medicine,
Liaquat National Hospital, Karachi.
Email: bnishsyed@yahoo.com
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microorganisms and severe manifestations, identification of
underlying conditions and appropriate use of antimicrobials is
imperative in decreasing the severity of cUTI.
Key words
cUTI, Multidrug resistance
Introduction
Urinary tract infections (UTIs) are one of the most prevalent
infections worldwide, with an estimated incidence of 18/1000
person per year.1 Categorized into uncomplicated versus
complicated, the former is seen in healthy, sexually active
young women, while the latter occurs in all age groups with
structural or functional abnormalities of the genitourinary
system, or compromised host defense.2
Structural urinary tract abnormalities that lead to infection due
to stasis include stones, strictures, prostatic hypertrophy, tumors
and congenital malformations. Indwelling urinary catheters
lead to recurrent episodes due to presence of biofilms, that
harbor resistant organism. Instrumentation of the genitourinary
tract often leads to bacteremia and sepsis, if appropriate antibiotic
prophylaxis is not administered. Neurogenic bladder and spinal
cord abnormalities also cause complicated UTIs (cUTI).2-5
Metabolic abnormalities like diabetes, renal failure, pregnancy,
immuno suppression due to steroids, chemotherapy, transplant
recipients and malignancies, are all known risk factors of cUTI.
UTI in males without any structural or functional risk factor is
itself categorized as complicated, warrants further investigation
to look for an abnormality.2-4 Prolonged antibiotic use and
nosocomial acquisition can result in serious infections with
resistant organisms.1,2
The microorganisms implicated in cUTIs are more resistant,
requiring prolonged therapies, often in collaboration with an
urologist. Protracted hospital courses with frequent recurrences
are common, with complications like abscesses, sepsis, renal
failure or treatment failure. Extended spectrum beta lactamase
(ESBL) - producing gram-negative bacilli, especially Escherichia
coli that respond only to broad spectrum intravenous antibiotics
are increasingly being isolated from such patients.1,2
The rationale of this study was based on the fact that, the
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prolonged duration of therapy, broader antibiotic coverage,
increased length of hospital stay and therefore increased costs,
associated with complicated UTI, they have become an important
entity to address. To our knowledge, very limited literature
exists, especially from Pakistan, which addresses the commonly
associated conditions, common pathogens and their
susceptibilities. The proposed study aims to gather information
on these variables in patients admitted to The Indus Hospital
(TIH) with a diagnosis of complicated UTI.
Methods
The study was conducted at TIH, a 150 bedded tertiary care
hospital in Karachi. After approval from Institutional Review
Board (IRB # IRD_IRB_2015_08_002), data was collected
retrospectively of patients admitted with Complicated UTI from
January 2008 to February 2016 Patients were identified using
TIH’s medical records using the keywords: complicated UTI,
recurrent UTI, Urosepsis.
Inclusion criteria
All patients fulfilling the criteria of Complicated UTI i.e. having
etiologies consisting of peruretheral, suprapubic and nephrostomy
catheters, upper and lower urinary tract obstruction, age less
than 15 years, male gender, diabetes mellitus, immuno
suppression, renal insufficiency, renal stones (single or multiple),
surgery of the urinary tract within last 2 weeks and prior to last
2 weeks, congenital or acquired structural abnormalities of the
urinary tract, voiding dysfunction, pregnancy, nosocomial
acquisition and eight weeks prior use of antibiotics were
included. Patients were enrolled irrespective of age and gender,
based on positive urine cultures (defined as 102CFU/ml of a
uropathogen isolated in single urine specimen)6 and symptoms
and signs suggestive of urinary tract infection (dysuria, frequency,
hesitancy, lower abdominal and flank pain with tenderness)
with or without fever. The study population included patients
admitted under the specialties of Urology including pediatric
urology, Nephrology, General Medicine and Infectious Diseases.
Exclusion criteria
Patients admitted only for urological procedures and having
asymptomatic bacteriuria were excluded.
The following variables were entered on the data extraction
sheet: identifiable and demographic data including age, gender,
dates of admission and discharge. Clinical data including severe
manifestations were noted. Laboratory data i.e., the results of
urine culture and blood cultures and their drug sensitivity
patterns, as obtained by standard laboratory techniques of
hospital’s microbiology lab were also noted.
Operational Definitions
Uncomplicated UTI
Infection in a structurally and neurologically normal Urinary
tract.6
60 . Infectious Diseases Journal of Pakistan

Complicated UTI
A complicated urinary tract infection is that which occurs in
a patient with an anatomically abnormal urinary tract or
significant medical or surgical comorbidities.2
Extended spectrum beta lactamases (ESBL)
Extended-spectrum beta-lactamases (ESBL) are enzymes
produced by Gram negative bacteria (mainly E. coli and
Klebsiella pneumoniae but also K. oxytoca, Proteus spp,
Acinetobacter spp, and others) responsible for resistance against
penicillins, cephalosporins and aztreonam.7
Multidrug resistant organisms (MDROs)
Defined as acquired non-susceptibility to at least one agent in
three or more antimicrobial categories.8
Nosocomial UTI
Refers to urinary tract infection acquired in a hospital. Risk
factors include catheter associated (CAUTI) and Antibiotic
use >7 days.5
Catheter associated UTI (CAUTI)
Defined as presence of symptoms or signs compatible with
UTI with no other identified source of infection along with
>103 cfu/mL of 1 or more bacterial species in a single catheter
urine specimen or in a midstream voided urine specimen from
a patient whose urethral, suprapubic, or condom catheter has
been removed within the previous 48 h.9
Acquired Structural Abnormality
Refers to anatomical/structural abnormalities of urinary tract
acquired after birth as a consequence of either a chronic infection
or surgical manipulation.
Data Analysis
Data was entered into SPSS software version 21 (SPSS Inc,
Chicago, Ill, USA). Age was presented as median (IQR). All
the qualitative variables like gender, etiologies and
microbiological profile were presented as frequency and
percentage.
Results
A total of 206 patients were enrolled in the study. 101 patients
(49%) were males. There was one pregnant female. Median
(IQR) age was 45 (16-62) years. Median (IQR) age of males
was 44 (11-69) and females 48.42 (23-59) (table not shown).
153 (74.3%) were =15 years, 50 (24%) patients were less than
15 years old, and 3 had missing information (2%).
Etiological factors identified with frequencies (%) are shown
in Table I. The most frequently observed etiologies were
obstruction in 81 (39%) and prior use of antibiotics within 8
weeks also in 81 (39%) of patients. Medical and structural
etiologies were categorized and their frequencies calculated,
with mean age and gender distribution individually. A total of

Table I: Etiologies of Complicated Urinary tract Infections

179 patients had medical or functional etiologies, of which
46.3% had prior use of antibiotics within 8 weeks, 40.3%
chronic renal insufficiency, 40% diabetes and 26% voiding
dysfunction. Structural or anatomical anomalies were observed
in 128 patients, of whom 31.8% had obstruction, 27% had
undergone urinary tract surgery, 27% had indwelling urinary
catheter and 15% had urolithiasis.

Risk factors

n (%)

Diabetes Mellitus
HBA1c at time of admission; Mean (SD):

70 (34)
8.6 (2.4)

Indwelling catheters
Urethral
Suprapubic
Nephrostomy

68 (33)
58 (85.3)
4 (5.9)
8 (11.8)

Causes of obstruction:
Stone
BPH
VUR
Tumor
Stricture
PUV
Others

81 (39.3)
32 (37.6)
19 (22.4)
16 (18.8)
8 (9.4)
7 (8.2)
2 (2.4)
1 (1.2)

Cause of immunosuppression:
Malignancy
Cytotoxic drugs
Steroids
HIV
Others

20 (9.7)
12 (60)
6 (30)
5 (25)
1 (5)
3 (15)

Chronic renal insufficiency
Urolithiasis
Types
Single
Multiple

71 (34)
37 (18)

Discussion
The Indus Hospital is a tertiary care hospital with active
urological and infectious disease services that jointly manage
complicated urinary tract infection (cUTI). Patients who require
chronic indwelling catheters, nephrostomies or ureteric stents,
become colonized with bacteria that often precedes infection,
which require prolonged, broad spectrum antibiotics with

17 (8.3)
20 (9.7)

Table II: Microbiology; most common organisms

Anatomical/Structural abnormality
of urinary tract
Types:
Congenital
Acquired
Both

71 (34.5)
8 (3.9)
54 (26.2)
9 (4.4)

Causes of voiding dysfunction
Neurogenic bladder
Others

45 (21.8)
22 (48.1)
13 (28.9)

Types of Urinary tract surgery
Urological procedure <2 wks.
Urological procedure>2wks

69 (33.5)
14 (6.8)
55 (26.7)

Causes of Nosocomial Acquisition
Catheterization (<1 week)
Antibiotic use (>7 days)
Both

40 (19.4)
15 (37.5)
20 (50)
5 (12.5)

Prior use of Antibiotics within 8 weeks

81 (39.3)

Abbreviations: HBA1c: Glycoslated Hemoglobin A1c, BPH: Benign
prostatic hypertrophy, VUR: Vesicoureteral reflux, PUV: Posterior
uretheral valve, HIV: Human immunodeficiency virus
Volume 26 Issue 04

Of 206 patients, blood cultures were sent from 146 patients
(71%), and grew isolates in 40 (27%) patients. The most
commonly reported organism was Escherichia. Coli, in 29
(73%). Other organisms isolated are listed in Table II. MDROs
were reported in 35 (87.5%) of these positive blood cultures.
Of 205 urine culture samples sent, 186 (91%) reported growth.
The most common organism was Escherichia. Coli, in 133
(54%), followed by other gram-negative rods as shown in Table
II. MDROs were reported in 142 (69%) of these urine cultures.
Severe clinical manifestations, most common being sepsis,
seen in 170 (83%) followed by renal failure in 119 (58%) and
abscesses in 12(10.7%) of patients were observed

Microorganisms reported in blood culture;

n (%)

Escherichia. Coli.
Klebsiellaspp
Pseudomonas Aureginosa
Candida spp
Other

29 (72.5)
3 (7.5)
4 (10.0)
1(2.5)
1(2.5)

Microorganisms reported in urine culture;

n (%)

Escherichia. Coli.
Klebsiella spp.
Pseudomonas aureginosa
Candida spp.
Enterococcus spp.
Proteus mirabilis
Enterobacter spp.
MorganellaMorganii
Acinetobacter spp.
Coagulase negative staphylococcus

133 (71.5)
34 (18.3)
29 (15.6)
23 (12.4)
11 (5.9)
5 (2.7)
2(1.1)
2(1.1)
2(1.1)
1(0.5)
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prolonged hospitalization. Only patients admitted with
symptomatic cUTI were included in this study.
In our study an equal number of males and females admitted
with cUTI were seen, similar to as described by studies.2,4 Males
with a structural/functional underlying abnormality become as
susceptible as females to acquire infection.2 Post menopausal
females also account for major patient population with cUTIs4,
but were not commonly seen in our study because of non
availability of gynecological services in the hospital.
All age groups can be afflicted with cUTI2,4, but in our patients,
increased incidence in the older age was due to co morbidities
like diabetes, renal insufficiency, benign prostatic hypertrophy
and neurogenic bladder.10 Stefano et al showed the median age
to be 73 years (range 66- 84).11 Another study showed the
median age to be 65.8 (30-95) years.1 A substantial proportion
of our patients were also below 15 yrs mostly with congenital
abnormalities of urinary tract or stones.
The most frequent etiological factors also correspond to existing
studies. Consensus review of epidemiology of cUTI in Asia
pacific region, reported structural abnormalities in 49%, diabetes
mellitus 25% and indwelling catheters in 24% patients.12
Catheter associated urinary tract infections (CAUTI) were seen
in 10-30% patients in short term and 100% patients with long
term catheterization in a study.10,13 Another study reported its
frequency to be 10.8%.14 Data from Taiwan in pediatrics showed
40% to have congenital abnormalities with vesicoureteric reflux
being most common (64%).12 The greater percentage of acquired
anatomical abnormalities seen is likely sequel of obstructive
pathology.
We saw the most number of patients with recent exposure to
antibiotics. Yildiz et al also reported this as being the most
common risk factor, in 81% of their patients.1 This reflects the
practice of injudicious use of antibiotics for conditions that do
not warrant their use, promoting resistance and increasing risk
of recurrent infections. Clinicians need to be cautious and rely
on good clinical judgment before prescribing antimicrobials.
Escherichia. Coli, continues to be the most common organism
isolated,1,2,4,10,12,15-17 both in urinary and blood samples. Yildiz
et al reported 18 and 49 patients out of 64 patients with positive
blood and urine cultures respectively that grew Escherichia.
Coli.1 A study from Netherlands showed Escherichia. Coli,
(47%) to be the most prevalent organism.15 Data from India
and Vietnam in the consensus review1,12 showed prevalence of
Escherichia. Coli, up to 65% and 47% respectively in urine
culture. 57% of blood cultures grew Escherichia. Coli, from a
study in Vietnam. Stefano et al reported 22.4% positive blood
and urine cultures for Escherichia. Coli.11 In Pakistan, existing
data suggests Escherichia. Coli, as being the most prevalent
organism in UTIs. Farhat et al found prevalence of Extended
spectrum beta lactamases (ESBL) Escherichia. Coli, in
62 . Infectious Diseases Journal of Pakistan

nosocomial UTI to be 33.9%.18 Another study showed prevalence
of E. coli in Urine cultures of acute and recurrent UTIs to be
73% and 65.5% of these isolates were resistant to >8 antibiotics.19
Other organisms isolated also correspond to previous
literature.2,4,12 23 urine cultures were positive for Enterococcus
but only 3 represented true infections, associated with nosocomial
acquisition and long term catheterization and treated accordingly
as patients were symptomatic. One patient had Group B
streptococcus isolated from a perinephric collection. Studies
report Enterococcus as the most common gram positive organism
implicated in complicated UTIs, specially associated with
nosocomial acquisition, catheterization and immunosuppression
such as diabetes.2,4,13,20-23 Similarly, Candida and multidrug
resistant Pseudomonas aeruginosa is commonly seen in
infections associated with long term catheterization and
nosocomial settings.2,10,12,17 In our study 29 patients had Candida
growing in their urine cultures but only 6 of them were found
to have true infection, the rest were colonizers, concomitantly
seen with other microorganisms in catheterized patients. The
6 patients treated for candiduria including one for candidemia
(with urinary tract as the source) all had nosocomial acquisition
specially with prolonged catheterization, use of broad spectrum
antibiotics and some degree of immunosppression related to
uncontrolled diabetes or renal failure. All developed fever with
no other source identified, Candidaisolated in more than one
culture and consisted of both albican and non-albican species.
These findings correlate with previous studies where Candida
spp is found to be a common pathogen in complicated
UTIs.2,4,10,20,21,24 Data from Taiwan in 2009 showed 26.6%
Candida isolated in nosocomial UTIs, followed by E. coli,
Pseudomonas and Enterococcus. While Protues spp and
Providenciastuarrti are mostly isolated from patients with
urolithiasis.2,4,10 In this study Proteus spp was seen as a cause
of complicated UTI in 4 patients associated with either renal
stones or obstruction, none was associated with Sepsis. The
most common drug resistant organism reported in literature are
the ESBL producing E. coli and other Enterobacteriaceae.
Taneja reported that out of 21.8% of positive isolates 22.1 %
were HDRUs (highly drug resistant uropathogens) i.e. resistant
to quinolones, 3 r d generation cephalosporins and
aminoglycosides. E. coli (32.6%), Klebsiella spp (16.6%) and
P.aeruginosa (28.5%) were the most resistant isolates. 25 Hseuh
et al showed that 33% of E. coli in urinary isolates in Asia
Pacific region were ESBL positive, 60% of which belonged to
India.12 SMART study showed 50% of E. coli isolate to be
resistant to quinolones and > 30% to be resistant to 3rd generation
cephalosporin.26 Pseudomonas aeruginosa was found to be
carbapenem resistant in 14/29 (48%) isolates, MDR
Acinetobacter and MDR Pseudomonas were reported in 3/14
(21%) and 3/29(10%) of patients respectively in a study from
Taiwan in 2005.12,27 In our isolates, a very high frequency of
MDROs (Multi drug resistant organisms) was seen in both urine
and blood cultures, especially in patients with recent
instrumentation, hospitalization, prolonged indwelling catheter

and repeated antibiotic use. This is alarming, as choice for
empirical antimicrobials becomes narrower, with use of broadspectrum agents like carbapenems and Colistin as initial therapy
becoming common. Increasing resistance to carbapenems
especially in nosocomial settings was also observed in our
study.
Three patients were admitted with emphysematous pyelonephritis
and treated surgically. Abscesses were seen in case of obstruction
due to stones and in patients with diabetes, needing therapy up
to 3-6 weeks, with drainage. High frequency of renal failure
corresponds to previous studies2,4,12 attributable to pre- existing
renal dysfunction and high frequency of septicemia leading to
multiorgan dysfunction. Stefano et al reported all 49 patients
to have pyonephrosis and sepsis, 42.9% of whom were also in
shock and 14.3% had multiorgan dysfunction.11 Study in Vietnam
found 30% patients with pyonephrosis, 19% urosepsis, and
<5% cases with perirenal abscess with skin fistula.12 The
significant number of patients with sepsis should alert clinicians
to assess patient for signs of this life threatening condition, and
start broad spectrum antimicrobials promptly.

5.
6.
7.

8.

9.

10.

11.

The limitation of this study was its retrospective design; further
studies are needed to determine antimicrobial susceptibilities
and outcomes in cUTI.
Conclusion
Complicated UTI can be a very challenging condition to treat,
given the wide range of risk factors, high prevalence of resistant
microorganisms and severe manifestations. Identification of
underlying conditions and appropriate use of antimicrobials is
imperative in decreasing the severity of this condition. We
should be vigilant in assessing severity given the high prevalence
of resistant microorganisms and sepsis in this group of patients.
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Abstract
Background
Food borne and meat borne diseases are considered as a major
and most important challenge to the public health. Each year
millions of human deaths in the world can be attributed to the
Escherichia coli contaminated foods. Poultry meat is one of
the major sources of food borne illness caused by E. coli. Hence
this study was conducted to isolate, identify and characterize
Escherichia Coli O157:H7 from Poultry Meat because of its
public health significance, moreover to aware people from the
spread of meat borne infections.
Methods
Poultry meat samples (chest piece, leg piece, frozen meat,
minced chicken meat) were collected from different retail outlets
located at Lahore city and processed for isolation of Escherichia
Coli on different culture media. The positive isolates for E. coli
were microbiologically identified on the basis of morphology,
and confirmed by different biochemical reactions. Furthermore,
all the confirmed isolates through biochemical tests were
subjected to polymerase Chain reaction (PCR) analysis for
presence of E. coli O157:H7.
Results
Results showed that overall by traditional culture methods 29
chicken samples on nutrient agar, 21 on MacConkey agar, 15
on SMAC and 15 on BGA were found positive showing
36.25%, 26.25%, 26.25%, 18.75% percentage positivity. A total
of 11 samples by biochemical tests and 6 samples through PCR
were found positive indicating the 13.75 % and 7.5 % percentage
positivity in chicken meat samples respectively. Thus these
results indicated that E coli O157:H7 is prevalent in Lahore,
Pakistan with highest percentage of E. coli O157:H7 in minced
chicken meat.
Conclusion
E. coli O157:H7 is prevalent in poultry meat in our country as
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a great hazard to public health. Polymerase chain reaction is
sensitive, specific and efficient way for confirmation of E. coli.
Hygienic measures are recommended as of core importance to
avoid food borne illnesses.
Key words
Poultry Meat, Polymerase chain reaction (PCR), E. coli
O157:H7, Food safety, Public health
Introduction
Food borne and meat borne diseases are considered as public
health threat for both developing and developed countries.1,2,3
E. coli is gram–ve, bacilli, flagellated, motile, oxidase –ve,
facultative anaerobe, categorized under the family
Enterobacteriacea and is prevalent in six continents.4, 5 It is
most protean bacteria and in variety of hosts causes a range of
illness such as septicemia and diarrhea.6 The infective dose for
food poising is very low and causing high morbidity and
mortality among human beings. An estimated 1.8 million deaths
of children and 2.1 million deaths of adult occur every year in
the whole world due to food borne gastrointestinal illness caused
by E. coli. Every year in developed countries almost 1/3 of
human population is affected by food borne illness caused by
E. coli and in developing countries about 650 million cases
were reported.7
E. coli can be classified in to two major kinds on the basis of
sorbitol fermentation i.e. sorbitol fermenting (SF) E. coli and
non sorbitol fermenting (NSF) E. coli. The non sorbitol
fermenting specie E. coli O157:H7 is said to be major cause
of food poisoning among human. This serotype also causes
mild illness, diarrhea, vomiting disorder, nausea, renal and liver
failure, nervous disorders, paralysis, arthritis, hemolytic uremic
syndrome (HUS), thrombocytopenia purpura (TCP), and
hemorrhagic colitis (HC) worldwide.8-14 The primary reservoirs
of E. coli O157:H7 are cattle and chickens. The major cause
of illness of this bacterium is due to contamination of raw
vegetables, meat, swimming pools, water reservoirs, dairy, beef
and chicken products. Improperly cooked meat and milk is
considered as the source of illness due to E. coli O157:H7.9, 15
Accurate diagnosis of causative agent of an infectious disease
at early stage is critical for prevention and control. Several
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bacteriological (culture media) and biochemical techniques
have been used to isolate E. coli O157:H7 from different sources.
However now a day’s chromogenic media are also available
which identify the microorganism on the basis of color.16 Initial
identification is done on the basis of biochemical characterization.
The confirmatory techniques for E. coli, based on immunological
assays, includes enzyme linked immune sorbent assay (ELISA),
latex agglutination (LA), reversed passive latex agglutination
(RPLA). These methods are considered more reliable, sensitive
and less laborious as compared to traditional cultural
techniques.16-17 Molecular methods used for confirmation and
serotyping of E. coli are pulsed field gel electrophoresis (PFGE),
restriction fragment length polymorphism (RFLP) and
polymerase chain reaction (PCR). Amongst all above methods
only PCR has been found to be rapid and sensitive method for
the confirmation of E. coli and is considered as best potential
tool for the screening of isolates up to serotype level.18-20
Pakistan is one of the major consumer of poultry meat and its
products.40 Keeping in view the public health significance of
E. coli O157:H7 in poultry meat this study was conducted for
the prevalence of the organism in retail poultry meat and to
standardize procedure that can specifically isolate E. coli
0157:H7 from poultry meat. Hygiene measures necessary to
minimize or prevent contaminants from meat borne sources
are also recommended.
Material and Methods
Collection of Samples
Samples were collected from poultry sale points of different
areas of Lahore, Pakistan under aseptic condition in plastic
bags. The samples were immediately taken to the laboratory at
Veterinary Research Institute (VRI), Lahore and stored at 4o C and
processed within 24 hours. Eighty samples (N=80) were collected
with 20 pieces from each part. The samples included chicken raw
meat (chest piece: n=20, leg piece: n= 20) frozen meat (n=20),
and minced chicken meat from Bar B Q shops (n=20).
Enrichment
Collected samples were enriched in tryptic soy broth (TSB)
and incubated for 24 hours. For this 1 gm of triturated sample
of meat (in tissue grinder) was mixed in 9 ml of TSB in test
tubes.
Isolation of E. coli
A loop full of microbes from enriched culture was taken and
streaked on Nutrient agar (NA), MacConkey agar (MA) Tryptic
soy agar (TSA), Sorbitol MacConkey agar (SMAC) and Brilliant
green agar (BGA) in biological safety cabinet. Plates were
incubated in incubator at 37o C for 24 hours. After 24 hours
the colonies were observed and results were recorded.
Identification of E. coli
A thin smear was prepared by putting a loop of distilled water
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loop full of microbes from isolates colonies on glass slide with
tooth pick. To see the morphological characteristics all the
prepared slide were stained by Gram Staining method. Stained
slides were observed under 100X power objectives and results
were observed and noted.
Confirmation of E. coli
Biochemical Characterization
The suspected micro organisms were analyzed by biochemical
testing. TSI test (triple sugar iron agar slant), Indole test, Methyl
red test, Vogus Proskaur, Catalase test, Urease test, Simmon
citrate utilization test, Oxidase test and Carbohydrate
fermentation tests.
PCR (Polymerase chain reaction) Technique
In the study simple PCR technique was used for the confirmation
of E. coli O157:H7. The suspected colonies of E. coli were
purified by further streaking out on selective media i.e. Sorbitol
MacConkey Agar (SMAC) and Brilliant Green Agar (BGA).
Pure colonies were further confirmed by using polymerase
chain reaction (PCR) technique. Primer against ƒliCH7 gene
(catalogue # PT0400A, amplification product size approximately
625 bp) and rfb O157 gene (catalogue # PT04001, amplification
product size 259 bp) were designed.21-22 Protocols used for PCR
technique is described.22-23
Gel Electrophoresis
To load on gel, DNA loading dye was added to the samples.
Table 1. Oligonucleotide sequence of Primer for ƒlicH7 and
rƒbO157 gene of E. coli O157:H7 used for PCR
Primer

Sequence
(5/-3/)

Amplicon
Size (bp)

rƒbO157 F:CGGACATCCATGTGATATGG
R: TTGCCTATGTACAGCTAATCC

259

ƒlicH7

625

F: GCGCTGTCGAGTTCTATCGAGC
R: CAACGGTGACTTTATCGCCATTCC

Samples were loaded carefully in wells. DNA ladder mix
(10KB) was loaded as standard in one of the well. The gel was
run at 120 volts about half an hour. The gel was removed and
the bands of DNA were visualized under the UV light in the
trans-illuminator. The DNA ladder size used for PCR assay
was 100 bp as a size of reference. 259 bp and 625 bp were the
expected size for rfbO157 and flicH7 genes of PCR products.
Data Analysis
Isolated samples were statistically analyzed using “minitab 17”
through “Chi square test for association”. Ap value of less than
0.05 (P<0.05) was considered significant. It means that there

was some sort of association exists between the isolated sources
of the chicken meat. On the other hand if p value is greater
than 0.05 (p>0.05) it indicated that that there is no significant
difference between the isolated sources of the chicken meat. It
shows that there is significant association exist between the
isolated sources.

chicken meat, and 6 samples from local ground chicken meat
were found positive for E. coli showing 25 %, 15 %, 5 % and
30 % positivity rate respectively. Statistical analysis showed
no significant difference between the different isolate sources
P=0.184 (P>0.05) which indicated that no association exists
between the isolated source of chicken meat. Figure 1(d),
Figure 2.

Results
In this study a total of 80 samples from local chicken raw meat
i.e. leg piece (n=20) and chest piece (n=20), processed frozen
meat (n=20), local ground/minced chicken meat (n=20) were
tested for the presence of E. coli O157:H7.

MacConkey Agar
On MacConkey agar E. coli produced small, circular, pink color
colonies with raised elevation and entire margins indicating the
presence of E. coli. Six samples from leg piece, 4 from chest
piece, 2 from frozen processed chicken meat and 9 samples
from the local ground chicken meat were found positive
indicating the 30 %, 20 %, 10 % and 45 % positivity rate
respectively. Statistical analysis showed no significant difference
between the different isolate sources P=0.075 (P>0.05) which
indicated that no association exists between the isolated source
of chicken meat (Figure 1(b), Figure 2).

Fig 1(a). E. coli colonies on
Nutrient Agar

Fig 1(b). E. coli colonies on
MacConkey Agar

Fig 1(c). E. coli colonies on
Sorbitol MacConkeyAgar

Fig 1(d). E. coli colonies on
Brilliant Green Agar

Nutrient
Agar

MacConkey
Agar

Sorbitol MacConkey
Agar

Brilliant Green
Agar

12

Total No. of Positive Samples

Isolation of E. coli
Nutrient Agar
Small, circular, color less, colonies with entire margins and
raised elevation were formed on nutrient agar showing the
suspected micro organism. Eight samples from leg piece, 6
from chest piece, 5 from frozen processed meat and 10 samples
from local ground chicken meat were found positive thus
indicating the 40 %, 30 %, 25% and 50 % positivity respectively.
Statistical analysis showed no significant difference between
the different isolate sources P= 0.363 (P>0.05) which indicated
that no association exists between the isolated source of chicken
meat (Figure 1(a), Figure 2).

10
8

Sorbitol MacConkey Agar
E. coli 0157:H7 is unable to ferment sorbitol so it forms small,
circular, transparent colonies, with raised elevation and entire
margins on SMAC. A total of 5, 3, 1 and 6 samples were from
leg piece, chest piece, processed frozen chicken meat and
ground chicken meat for E. coli were found positive showing
25 %, 15 %, 5% and 30 % positivity rate respectively. Statistical
analysis showed no significant difference between the different
isolate sources P= 0.184 (P>0.05) which indicated that no
association exists between the isolated source of chicken meat
(Figure 1(c), Figure 2).

Fig 2. Graphical demonstration of all positive samples of
E. coli on culture media

Brilliant Green Agar
The positive samples were further streaked on BGA and E. coli
and produced small circular colonies with metallic sheen, raised
elevation and entire margins. Five samples from leg piece, 3
samples from chest piece, 1 sample from processed frozen

Identification of E. coli
Microscopic Study
The positive isolated showed pink color, rod shape bacilli in
single or pair forms under the microscope 100X power of
objective lens (Figure 3).
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ferment sugars. Positive samples for E. coli showed color
change due to acid production for mannitol, mannose, lactose,
maltose, and arabinose. On the other hand no color change was
observed in raffinose, sorbitol and dulcitol indicating positive
results for E. coli. By biochemical testing 3 , 2, 1 and 5 samples
were found positive for E. coli from leg piece, chest piece,
processed frozen chicken meat and local ground chicken meat
(Table 2, Figure 4.), thus indicating the 15%, 10%, 5% and
25% positivity respectively. Statistical analysis showed no
significant difference between the different isolate sources
P= 0.371 (P>0.05).
Fig 3. Gram staining (at 100X Power objective)
Biochemical Characterization
Culturally isolated positive samples were further identified by
biochemical tests.
TSI Slant Test
On TSI slant yellow butt and yellow slant indicating that the
tested microorganism is able to ferment glucose, and lactose
which indicated the presence of E. coli.
Indole Test
Positive samples were tested for indole test and pink color
produced at the junction of tryptone broth and Kova’c reagent,
thus confirming the E. coli.
Methyl red Test
Samples were tested for methyl red test red color produced at
the surface of the broth indicating the positive test for methyl
red.
Vogus Prasuker Test
Samples were tested for Vogus Prousker test and no change in
color was produced by adding VP reagent to the broth and thus
indicating negative test for VP.
Catalase Test
Positive samples showed the bubble formation hence indicating
the positive test for E. coli.
Urease Test
E. coli is unable to ferment urea thus no color change takes
place in urea broth.
Citrate Utilization Test
Samples were tested for Simmon’s citrate test and no color
change was observed in the tubes indicating negative result.
Oxidase Test
No color produced on filter paper which indicated that the
tested organism is oxidase negative.
Carbohydrate Fermentation Test
Culturally positive samples were tested to check the ability to
68 . Infectious Diseases Journal of Pakistan

Polymerase Chain Reaction (PCR)
The biochemically positive samples were further confirmed by
polymerase chain reaction (PCR). Primers for ƒlic H7 gene
and rfp O157 were used to isolate Ecoli O157:H7. A band of
625 bp of ƒlic H7 gene and 259 bp of rfp O157 gene were
detected on agarose gel after amplification. Two samples from
leg piece, 1 sample from chest piece and 4 samples from local
ground chicken meat were found positive by polymerase chain
Table 2. Results of biochemical test for detection of E. coli,
through biochemical tests.
Oxidase

-

-

-

-

Citrate
Utilization

-

-

-

-

Voges
Proskaur

-

-

-

-

Methyl Red

+

+

+

+

Catalase

+

+

+

+

Urease

-

-

-

-

Indole

+

+

+

+

TSI

+

+

+

+

P Value

P =0.371

% age
Positivity

15

10

5

25

Positive
Samples

3

2

1

5

No. of
Samples

20

20

20

20

Isolate
Sources

Leg Piece Chest Piece Processed Ground
Frozen
Chicken
Chicken Meat
Chicken Raw Meat
Meat

Total No. of Positive Samples

Total No. of Positive Samples
Leg Piece

Chest Piece

Processed Frozen
Ground
Chicken Meat
Chicken Meat

Isolates Sources

3.5
3
2.5
2
1.5
1
0.5
0
Leg Piece
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Ground
Chicken Meat
Chicken Meat

Isolates Sources

Fig 4. Graphical demonstration of Positive Samples by
Biochemical tests

Fig 6. Graphical demonstration of Positive Samples by
PCR

reaction and the positivity rate was 10%, 5%and 20%
respectively. No sample was found positive from processed
frozen chicken meat. Statistical analysis showed no significant
difference between the different isolate sourcesP=0.140
(P>0.05).Table 3, Figure 5-6.

Over all by traditional culture methods 29 chicken samples on
nutrient agar, 21 on MacConkey agar, 15 on SMAC and 15 on
BGA on BGA were found positive showing 36.25%, 26.25%,
18.75% percentage positivity. A total of 11 samples by
biochemical tests and 6 samples through PCR were found
positive indicating the 13.75% and 7.5% percentage positivity
in chicken meat samples respectively. Thus these results indicated
that E coli O157:H7 is prevalent in Lahore. Figure 7.

Table 3. Results of PCR for detection of E. coli.
Total No. of
Samples

Total No. of
Positive
Samples

%age

Leg
Piece

20

2

10

Chest
Piece

20

1

5

Processed Frozen
Chicken Meat

20

-

-

Ground Chicken
Meat

20

4

20

Total

80

7

8.75

625 bp

Raw
Chicken
Meat

P Value

P= 0.140

259 bp

Isolate Source

Discussion
E. coli is frequently occurred in milk, meat and food products.
The method of production, transportation, and handling of these
products are unhygienic which causes great hazard to public
health. All these products are highly enriched source of bacterial
contamination, especially in our country with suitable
environment. E. coli usually is found in normal flora of human
and animal intestine and have been identified as leading cause
of food borne illness all over the world. E. coli and E. coli
O157:H7 strain has been isolated from meat, milk and
vegetables.24, 25Therefore this study was conducted to check the
prevalence of E. coli O157:H7 from different poultry meat
sources and moreover to aware people from the spread of
disease due to improperly cooked poultry meat in Lahore,
Pakistan. In this study conventional culture methods for bacterial
isolation were performed and confirmed through biochemical
tests and modern, standardize technique polymerase chain
reaction.
The results show that the highest percentage of E. coli O157:H7
was observed by bacteriological methods in ground chicken
meat (30%) confirmed by biochemical test and polymerase
chain reaction (25% and 20%) respectively. These findings are
in accordance with a report, which showed that ground beef
samples has maximum contamination of E. coli O157:H7.25

Fig 5.Results of the PCR assay, amplifying 259-bp segment
of rfbO157 and 625-bp of flicH7 gene of E. coli O157:H7.
Lane L: Ladder sequence of hundred bp, Lane P1 and P2:
positive control, Lane 1 and 3: samples.
Volume 26 Issue 04

Results from PCR analysis for E. coli O157:H7 using primer
specific for rfbO157 and fliCH7 gene is similar to other
studies.22,23, 26, 31, 34 Our results indicate that the chicken may be
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Fig 7. Graphical demonstration of E. coli Positive as a study overview
are servoir of E. coli O157: H7inPakistan, as in other countries
where beef meat is considered to be reservoir for E. coli
O157:H7.22, 35, 36
PCR results for E. coli O157:H7 isolates was higher as compared
to few other studies in which the rate of positive isolates through
polymerase chain reaction were 4.4%, 2%, 4% and
4.5%respectively.27, 30, 37, 38 However on the other hand rate of
isolation of E. coli O157:H7 (8.75%) was lower than that of
16.6% which was observed in another study.39

or prevent the chance of infections from poultry meat.
Furthermore, awareness campaigns concerning importance of
hygiene measures should be encouraged to reduce or prevent
the chance of infection and to aware the public from food borne
health risks. Public health authorities should come forward for
the continuous monitoring and strict implementation of public
health policies by World Health Organization(W.H.O) at national
level.
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Abstract
Background
Salmonella infections are endemic in Pakistan and resistance
to these infections is increasing which has implications. We
aim this study to determine the antimicrobial resistance pattern
of Salmonella infections among children admitted at tertiary
care hospital in Pakistan.
Methods
We have performed an audit in children aged 1 month to15
years with positive blood culture for Salmonella enterica
serovars Typhi and Paratyphi A, diagnosed at Shifa international
hospital’s Microbiology Laboratory, from May 2012 to Dec
2013. Blood cultures positive for S. Typhi and S. paratyphi A
isolates were confirmed with specific anti-sera and their
antibiogram determined by Modified Kirby-Bauer Disc Diffusion
method using 6 relevant antibiotics (Ampicillin, Trimethoprimsulphamethoxazole, Chloramphenicol, Ciprofloxacin, Cefixime
and Ceftriaxone). Interpretation was done according to the
guidelines of Clinical and Laboratory Standards Institute.
Results
In our study we had 200 positive cultures, 75% were Salmonella
typhi and 25% were Salmonella paratyphi A isolates. Overall
mean age of children was 8.1 +S.D=4.3 years. Majority (61%)
were males. Of the total isolates, 88% were resistant to one or
more drugs with 75% and 25% being serotype typhi and
paratyphi A respectively. Resistance to 1st line antibiotics was
significant in Salmonella Typhi compared to Salmonella
paratyphi A (co-trimoxazole 63% vs. 6%, Chloramphenicol
71% vs 14%, Ampicillin 67% vs 10%). MDR strains were also
more common in Salmonella Typhi (59%) as compared to
Salmonella Paratyphi (20%).
Conclusions
The study showed significant resistance to 1st line antibiotics
by Salmonella serotype typhi compared to Salmonella serotype
Paratyphi A. Parenterally and orally administered third generation
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cephalosporins remain effective drugs against infections caused
by Salmonella serotype typhi and Paratyphi A.
Key Words
Enteric fever, drug resistance, children
Introduction
Enteric fever caused by Salmonella typhi (S. Typhi) and
Salmonella Paratyphi A (S. Paratyphi A), affects approximately
27 million people each year throughout the world.1 The disease
is more common in Asian subcontinent.2 In developed countries,
the disease is seen mainly in those returning from endemic
areas.3,4,5 In Indian subcontinent (India, Pakistan, Afghanistan,
Nepal and Bangladesh) it is a major public health problem.6 In
Pakistan, the incidence of Enteric fever is comparatively high
(451/100000) which supports the data from Kothari et al,7
which claim that Enteric fever is more common in Asia than
Africa. The incidence of Enteric fever in India during 2003–2004
was estimated to be 214.2 per 100,000 people/year in a
population-based study.8
Infection caused by S. Typhi is confirmed by isolating the
organism from blood, bone morrow, urine or stool. But in
developing countries the technical training and laboratory
facilities required for this are not available in most primary
health care centres.9,10
Conventionally Typhoid fever is being treated with first-line
antibiotics such as Ampicillin, chloramphenicol and
cotrimoxazole. But the excessive use of these antibiotics has
led to the emergence of multidrug-resistant (MDR) strains of
S. Typhi. MDR in S. Typhi is almost exclusively conferred by
a inchi1 plasmids which carries a suite of resistance genes.11
Similarly increased use of Ciprofloxacin (one of the
Fluoroquinolones) has led to S. Typhi with elevated
flouroquinolones mics.12,13
Empirical treatment of typhoid and paratyphoid fever is usually
started before culture and sensitivity test results are available.
So it is important to know the treatment options in the beginning.
Furthermore antibiotic treatment reduces the mortality from
30% (in untreated patients) to as low as 0.5% (in treated

patients).14 This study from a tertiary care hospital highlights
resistance pattern in salmonella infections.
Material and Methods
In this retrospective study children aged 1 month to 15 years
with positive blood culture for Salmonella enterica serovars
Typhi and Paratyphi A from May 2012 to Dec 2013 diagnosed
at Shifa International Hospital’s Microbiology Laboratory were
included in the study. They included both admitted and
outpatients. Shifa International Hospital is a 550-bed tertiary
care hospital at Islamabad, Pakistan. Its clinical laboratory
receives samples from both in-patients and out-patients. Blood
samples are collected through more than 40 collection points
located in various cities of the country.
After approval from IRB (Institutional Review Board Ref. No
2076-125-2013) data was collected. From May 2012 to Dec
2013, 200 blood cultures were positive for S. Typhi and Paratyphi
A isolates. Isolates were confirmed with specific anti-sera and
their antibiogram determined by Modified Kirby-Bauer Disc
Diffusion method using 6 relevant antibiotics (Ampicillin,
Trimethoprim-sulphamethoxazole, Chloramphenicol,
Ciprofloxacin, Cefixime and Ceftriaxone). Interpretation was
done as per CLSI guidelines.15
The data was drawn from the computerized system of the
hospital and entered into SPSS version 21 for statistical analysis.
In descriptive analysis means and standard deviations of the
continuous variables and percentages of the categorical variables
were computed. Comparisons between Salmonella typhi and
Paratyphi A by gender, age and antibiotic resistance were done
through Chi square test where appropriate. T-test was used to
compare the means of age with respect to culture.
Results
A total of 200 blood isolates of salmonella species were included
in the analysis between May 2012 and Dec 2013. Most of the
isolates (N=123, 61%) were from male patients and majority
of them were <9 year old. The patients were analysed for
demographic and microbiologic characteristics (Table 1). The
results show that resistance to 1st line antibiotics was significant
in Salmonella Typhi compared to Salmonella Paratyphi A (cotrimoxazole 63% vs. 6%, Chloramphenicol 71% vs 14%,
Ampicillin 67% vs. 10%). MDR strains were also more common
in Salmonella Typhi (59%) as compared to Salmonella Paratyphi
A (20%). (Table 2)

Table 1: Descriptive characteristics and Pattern of Antibiotic
sensitivity in Patients with S. Enterica serovar Typhi and
Paratyphi A infection
N (%)
Gender
Male
Age Groups
0-5
6-15
Organism Isolated
Salmonella Typhi
Salmonella Paratyphi A
Cotrimoxazole
Resistant
Chloramphenicol
Resistant
Ampicillin
Resistant
Ceftriaxone
Resistant
Cefixime
Resistant
Ciprofloxacin
Resistant
Intermediately Resistant
Nalidixic acid
Resistant
Intermediately Resistant

70 (35)
130 (65)
150 (75)
50 (25)
97 (48)
113 (56)
105 (52)
0 (0)
0 (0)
6(3)
164(82)
114(57)
85(42)

Table 2: Inferential Analysis in Patients with S. Enterica
serovars Typhi and Paratyphi A infection

Discussion
Typhoid fever is a major public health problem in developing
countries including Pakistan.6 The disease can be prevented by
public health education, proper sanitation and vaccination. The
development of antibiotic resistant species of salmonella is
closely related to injudicious use of antibiotics.16

Age (Mean)
Gender
Male
Age Group
0-5
6-15
Co-trimoxazole
Resistant
Chloramphenicol
Resistant
Ampicillin
Resistant
Ciprofloxacin
Resistant
Nalidixic acid
Resistant
MDR
(Multidrug Resistant)

In our study the isolation rate of salmonella Typhi (75%) was

*Fischer exact test
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123 (61)

Salmonella
Typhi
N(%)

Salmonella
Paratyphi A
N(%)

P-value

7.87

8.88

0.607

92 (61)

31 (62)

0.933

57 (38)
93 (62)

13 (26)
37(74)

0.123

94 (63)

3 (6)

<0.001

106 (71)

7 (14)

<0.001

100 (67)

5 (10)

<0.001*

5 (3)

1(2)

0.099*

86 (57)

28(56)

0.827*

88 (59)

10 (20)

<0.001*

Oct - Dec 2017. 73

significantly greater than S. Paratyphi A (25%) which correlates
with other data which suggest that typhoid fever is more
prevalent than paratyphoid in this part of the world.17,18 Results
from one of the studies showed that out of 62 children 34
were male and 28 were female. The age ranged from 2 to 14
years, the mean age being 7.62 years19,20 which correlates with
our study.
Emergence of drug resistance to 1st line drugs like Ampicillin,
chloramphenicol and co-trimoxazole is alarming. In a study
from Karachi in 2006 drug sensitivity pattern of S. Typhi showed
sensitivity of 44.2%, 44.8% and 40.5% for Ampicillin ,cotrimoxazole and chloramphenicol respectively21 which is greater
than the sensitivity noted in our study(Table 2). However
sensitivity pattern of Salmonella Paratyphi A in the same study
from Karachi showed sensitivity of 27.9%, 29.9% and 29.5%
for Ampicillin, co-trimoxazole and chloramphenicol respectively
which is much lesser than the sensitivity noted in our study
(Table 2). This shows that resistance of salmonella typhi is
increasing against these 1st line antibiotics. However the present
study shows decrease in resistance of salmonella paratyphi A
to these drugs. This fact may be due to geographic variation
which needs further evaluation.
MDR strains of S. Typhi and S. Paratyphi A have been reported
from 16.1% to 83.3% in different studies.22,23 In this study out
of 200 isolates 98(49%) were MDR strains with 88 isolates
from S. Typhi and 10 from S. Paratyphi A groups. This shows
that MDR strains continue to be alarming sign for the community.
One of the studies has shown high incidence of MDR strains
of S. Typhi from Iraq (83%) and Pakistan (52%) as compared
to other countries.24 Another study indicates that 80% cases of
MDR strains of S. Typhi arise from the Asian countries.25
Increase in rate of isolation of MDR strains of S. Typhi from
2009 (13.6%) to 2013 (25%) in a study26 was in agreement
with another study from New Delhi which showed isolation of
MDR strains of S. Typhi was 34% in 1999 which has increased
to 66% in 2005.27

isolates showed 100% susceptibility to ceftriaxone and cefixime.
Similar results were observed by Gautum et al from Haryana,
India.16 Both these antibiotics are also effective against MDR
strains. But some other studies have also shown increased
resistance of Salmonella Typhi to both ceftriaxone and cefixime.
One of the studies from Bangladesh has shown resistance of
Salmonella Typhi to ceftriaxone as high as 68% and to cefixime
91% which is in contrast to our study.30 Another study from
Faisalabad, Pakistan out of 19 isolates of Salmonella typhi
resistance to ceftriaxone was shown in only 1(5%) isolate while
to Cefixime it was present in 7(37%) isolates.31 In another study
from Pakistan out of 86 isolates of Salmonella Typhi 17.5%
were resistant to ceftriaxone.32 All these 3 studies are in contrast
to our study and this needs further studies in our local population.
What this study adds is Resistance pattern from a local tertiary
care hospital with comparisons. However there are limitations
as this is a Retrospective study from a single centre with 4
years old data.
Conclusion
The study shows significant resistance to 1st line antibiotics by
Salmonella serotype typhi compared to Salmonella paratyphi
A. Parenterally and orally administered third generation
cephalosporin remain effective drugs against infections caused
by Salmonella serotype typhi and paratyphi A.
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Abstract
Background
Hepatitis B and C is not uncommon in healthcare workers. We
aim this study to determine the baseline knowledge regarding
causation, transmission and prevention of hepatitis B and C in
health care persons. We also would like to observe the current
clinical practices of paramedics regarding prevention of
transmission of HBV and HCV from one patient to other.
Methods
This cross-sectional study involving 45 paramedics was
conducted in Allied hospital Faisalabad in duration of one
month from January 2017 to February 2017. Each respondent
was asked about their relevant personal health history and their
knowledge and practices regarding the occurrence, transmission
and prevention of hepatitis B and C. chi-square test were used
to determine the association between level of practices and
knowledge.
Results
Out of 45 paramedics, 6 (13.4%) were having average knowledge
regarding hepatitis B and C and remaining 39 (86.6%)
participants had good knowledge. All participants know that
blood transfusion, shaving razors and use of infected
surgical/medical instruments are definitive sources of
transmission of these infections. All participants were aware
that use of separate new syringe for every patients helps to
prevent the transmission of these infections. 88.9% paramedics
had the habit of discarding the syringe after use. Only 40%
dispensers had the habit of wearing gloves before doing any
invasive procedure. Level of practice regarding prevention of
HBV and HCV infection was good in only 26.6% dispensers,
average in 53.3% dispensers and poor in 20.0% dispensers.
There was no significant difference in level of practice in
preventing the transmission of infection in dispensers who have
good knowledge about hepatitis B and C and those having
average knowledge (p-value 0.53).
Conclusion
The practice level of paramedics regarding prevention of
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hepatitis B and C virus transmission is average and only onethird of the paramedics follow good practices regarding
prevention of hepatitis B and C virus infection.
Key Words
Hepatitis B virus, Hepatitis C virus, Paramedics.
Introduction
One of the important questionsfor medical practitioners today
is that how much this are competent and well-informed these
are and what is there practical approach while dealing with the
patients of hepatitis B and C.Because these parameters play a
major role in the prevention, and eradication of these
communicable diseases.1According to WHO approximately
3% (about 170 million) of our biosphere’s population is infected
with HCV (Hepatitis C Virus) and HBV (Hepatitis B Virus)and
3.4 million persons are diagnosed as new cases every year.1,2
Hepatitis virus primarily effects liver resulting in liver cirrhosis,
followed by liver failure and ultimately death. Other
complications include hepatocellular carcinoma which is the
5th most common malignancy in Pakistani population.3 Pakistan
has alarming rate of outbreaks of HCV and HBV with a
prevalence rate of 1.1-11.9% in general population.4,5According
to Bosan et al. one person in every ten suffers from either
hepatitis B or C in Pakistan.6 Hospital based researches have
publicised prevalence rates of HCV of 2.45 –20.89% in Pakistan
with about 20–30% of rate of total hospitals admissions.7,8
About 30–40% of total deaths in general hospitals in Pakistan
are due to Hepatitis B or C with an expected mortality of
140,000 deaths/year.9
Medical experts have subordinated that fast increase in Hepatitis
B and C infection is due to the ignorance and lack of appropriate
preventive measures. Intravenous drug use, blood transfusion,
haemodialysis, needle-stick injuries, tattooing, sexual intercourse
and prenatal infections are the most common means of
transmission of HCV.6 Therapeutic contaminations from reused needles, syringes and improper sterilization of invasive
medical equipment’s are the major source oftransmission of
blood-borne organisms including HBV, HCV and HIV. Overuse
and unsafe practices are responsible for nearly 8 to 16 million
Hepatitis B virus infections and 2 to 5 million Hepatitis C virus
infections globally.6

This shows how health care associated Hepatitis B and C
outbreaks can occur. In order to reduce the risk of health-care
associated Hepatitis B and C outbreaks, we need to focus on
the knowledge and practices undertaken by our doctors and
particularly the nurses and paramedics as they have more clinical
encounters with patients as far as injections and infusions are
concerned. In this study, we determined the baseline knowledge
of paramedics regarding causation, transmission and prevention
of hepatitis B and C.
Material and Methods
This cross-sectional study involving 45 paramedics was
conducted in Allied hospital Faisalabad in duration of one
month from January 2017 to February 2017. Data was collected
on a structured questionnaireand informed consent by visiting
various wards of Allied Hospital, Faisalabad. Each respondent
was asked about their relevant personal health history and their
knowledge and practices regarding the occurrence, transmission
and prevention of hepatitis B and C. The questionnaire was
made in Urdu language to help respondents to understand each
question clearly. We informed all participants about the
significance of the study before filling the questionnaire.
Paramedics working in wards of hospital were included in this
study. Paramedics working in administrative department and
Paramedics who have hepatitis B and C were excluded.Statistical
analysis of our research was done using the computer software
SPSS (Statistical Package for Social Sciences) version 19 and
various frequency tables were prepared and the graphical
representation was done in form of charts. Statistical significance
was recorded by the comparison between level of practices and
knowledge by using chi-square test.
Operational Definitions
Knowledge
Knowledge of individual paramedic was considered
regarding various means of transmission of Hepatitis B
and C. Self-administered questionnaires were used as a
measuring tool and obtained scores were classified into
two groups (average and good level of knowledge).
Respondents who scored from 11-15 were classified as
Good level and Respondents who had 6-10 scores were
classified as average level.
Practice
Practice of standard and transmission-based precautions
by paramedic was practically observed and then answered
in the questionnaire. Rating in the questionnaire was from
1 to 5. Good practices were considered greater than 4.
Average practices included rating from 2 to 4 while poor
practices were designated below 2.
Results
Total respondents in this study were 45, out of this 6 (13.4%)
were having average knowledge regarding hepatitis B and C
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and remaining 39 (86.6%) participants had good knowledge.
The common sources of knowledge about HCV and HBV was
friends & relatives 60.0%, lectures 48.8% and newspapers &
magazines 33.3% (Table 1).
Regarding knowledge about transmission of HBV and HCV
infection, all participants know that blood transfusion, shaving
razors and use of infected surgical/medical instruments are
definitive sources of transmission of these infections. While
97.7% also know that tattooing and use of contaminated syringes
is also a source of transmission. The detailed information of
knowledge of transmission is given in Table 2.
Table 1. Baseline Knowledge about Hepatitis B and C
Transmission
Variable
Level of Knowledge about
Hepatitis B and C
Paramedics having
average knowledge
Paramedics having
good knowledge
Source of Knowledge about
Hepatitis B and C
Lectures
Books
Pamphlets/Posters
Newspaper/Magazine
Friends & Relatives

Frequency

Percentage

6

13.4

39

86.6

22
11
4
15
27

48.8
24.4
8.8
33.3
60.0

Table 2.Knowledge about transmission of Hepatitis B &
C through different sources
Variable
Hand shake
Coughing and sneezing
Mosquito bite
Sharing food and drink
Sharing utensil
Sexual contact
Mother to child
Living/ working with the patient
Nose or ear piercing
Contaminated syringes
Tattooing
Surgical or medical instrument
Shaving razors
Blood transfusion

Frequency Percentage
1
6
10
22
18
40
43
8
43
44
44
45
45
45

2.2
13.3
22.2
48.8
40.0
88.8
95.5
17.7
95.5
97.7
97.7
100
100
100
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Regarding practice to prevent transmission of HBV and HCV
infection, all participants were aware that use of separate new
syringe for every patients helps to prevent the transmission of
these infections. 88.9% paramedics had the habit of discarding
the syringe after use. 73.3% dispensers know that disposal of
syringe in a specific container also helps to prevent transmission
of virus. 40% dispensers had the habit of wearing gloves before
doing any invasive procedure with the patients and 64.4% were
using cutter to discard syringe after use (Table 3).

Discussion
In this study, the knowledge of the paramedics about the means
of transmission of HBV and HCV in health care settings was
adequate. All the paramedics who participated in the study were
fully aware that hepatitis could be transmitted via contaminated
medical and surgical instruments, transfusion of blood and
blood products and sharing of razors. The full awareness of the
paramedics regarding this means of transmission reflects
knowledge and awareness among paramedics.

Level of practice regarding prevention of HBV and HCV
infection was good in only 26.6% dispensers, average in 53.3%
dispensers and poor in 20.0% dispensers (Fig. 1). There was
no significant difference in level of practice in preventing the
transmission of infection in dispensers who have good knowledge
about hepatitis B and C and those having average knowledge
(p-value 0.53). (Table 4)

Of all the paramedics who participated, 97.7% were aware that
contaminated syringes were a possible source of transmission,
while 97.7% and 95.5% respectively knew that contaminated
needles for tattooing and contaminated needles for nose and
ear piercing were also a possible hazard for the transmission
of these viruses. 86.6% of the paramedics correctly identified
that the disease was not transmitted by coughing and sneezing.
95.5% of the participant paramedics correctly identified that
children born to infected mothers were at risk. Studies have
showed that the virus can be transmitted vertically from mother
to child during childbirth. Without intervention, a mother who
is positive for the HBsAg confers a 20% risk of passing the
infection to her offspring at the time of birth. The risk is as
high as 90% if the mother is also positive for the HBeAg.10
88.8% of the paramedics were aware that the disease could be
transmitted via unprotected sexual contact. 82.2% of the
paramedics were aware that living and working with the infected
persons was safe while only 40.0% and 48.8% respectively
were aware that sharing utensils and eatables was safe. The
study revealed that 77.8% of participant paramedics lacked the
knowledge that Hepatitis B and C did not spread through
mosquito bite.

Table 3: Practices relating to Prevention of Hepatitis B
and C Transmission
Variable

Frequency

Percent

Wearing of gloves
Use separate syringe
Use of Cutter
Does he discard syringe
Disposal of syringe in
specific Container

18
45
29
40

40
100.0
64.4
88.9

33

73.3

Fig 1. Level of Practice for Prevention of Hepatitis B and
C virus Infection
Table 4. Association of knowledge level of hepatitis with
practice level of prevention of hepatitis B and C infection
Level of Practice

Poor Practice
Average Practice
Good Practice

Knowledge Level
Average Knowledge

Good Knowledge

2 (4.4%)
2 (4.4%)
2 (4.4%)

7 (15.5%)
22 (48.8%)
10 (22.2%)
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P-value

0.53

Regarding the practices of the paramedics, all the participant
paramedics were observed to use sterile, single-use, disposable
needle and syringe for each injection given and used separate
syringes for each patient. Injection safety is crucial for preventing
the transmission of the disease. Ezzati et al. has reported that
therapeutic injections which are commonly over-used and
administered in an unsafe manner in developing countries are
estimated to account for 721 million new HBV infections and
approximately 2 million new HCV infections each year
worldwide.11
After the use of the syringes, only 88.9% of the paramedics
discarded the syringe in the yellow box reserved for sharps and
73.3% of them disposed-off the needle in specified containers
reserved for needles, while 64.4% used needle cutter for the
disposal of the needle.
However, the use of gloves for giving injection to the patients
was limited to only 40% of the paramedics. This is slightly
more as compared to another study published by Gurubacharya
et al.12 In their study, only 22.3% of health care workers were
in the habit of wearing gloves for phlebotomy procedures. The

paramedics should be made aware of the importance of wearing
gloves while doing any procedure that might expose them to
blood. It has been shown that the volume of blood transmitted
by a needle-stick is reduced by 50% when the needle first
passes through a glove.13-15
Awareness campaigns in the wards and other similar educational
efforts play an important role in the knowledge and practices
of paramedics, therefore consistent efforts should be put in all
the institutes in this regard.. It is important that this knowledge
be implemented. For this purpose, consistent, on-going training
programs should be conducted to scrutinize and improve the
settings in which paramedics practice their health-care duties,
because these simple procedures hold great potential for the
transmission and spread of lethal and fatal infectious diseases
like Hepatitis in the Community. The spread of hepatitis in
health-care settings is preventable if strict adherence to the
Recommended Guidelines of CDC (Centre for Disease Control
and Prevention) are observed.16 fortunately; Hepatitis B and C,
currently among the leading diseases in Pakistan, are also
preventable. Health Care Settings if improved, provide a suitable
platform where health-care related preventive measures can
reduce transmission and thus contribute to the overall decrease
in prevalence of the disease, therefore the responsibility lies
on the Health Care Personnel.
However, the knowledge revealed by this study is a significant
contribution to the diminished pool of resources in Pakistan.

The main drawback of this study is that it is a hospital-based
data of one Centre only. Also, to completely assess the role of
the paramedics in the transmission of the disease, a record of
the serologic tests for hepatitis B and C of the patients, before
entering and after leaving the hospitals, should have been kept,
assessed and analysed to aid the current study.
In summary, though the knowledge of paramedics regarding
the transmission of hepatitis B and C in health care settings is
adequate, their practices are not up to the mark, therefore
implementation of the knowledge and relevant training is
essential if health-care related spread of Hepatitis B and C is
to be prevented.
More awareness regarding hepatitis B and C should be provided
to the paramedics by conducting awareness seminars and
lectures relating to HBV and HCV basic knowledge, transmission
and prevention of these life-threatening diseases. Paramedics
should be encouraged to follow the guidelines to prevent the
transmission of Hepatitis B and C
Conclusion
We have found out good level of knowledge regarding hepatitis
B and C transmission in study participants. The practices
regarding prevention of hepatitis B and C transmission is
average and only one-third of the paramedics follow good
practices regarding prevention of hepatitis B and C virus
infection.

QUESTIONNAIRE
Knowledge and Practices Regarding Hepatitis B & C Transmission among Paramedics Working at Allied
Hospital, Faisalabad, Pakistan
S.No:

Date:

Name of interviewer:

R.No:

A.

Profile of Paramedic
1.
2.
3.

B.

Name of Respondent:
Educational Status:
Ward/Unit of working:

Assemsment of Knowledge regarding Hepatitis B & C:
4. Do you have any knowledge about hepatitis B & C?
If No
(No further questioning)
5. If YES
From where you got the knowledge?
Lectures
Books
Pamphlets/Posters

YES

Newspapers & Magazine

NO

Friends & Relatives

6.
Is it a Transmissible disease?
YES
NO
If No
(No further questioning)
7. If YES
How it is transmitted from patients to others? (Mark the relevant options according to the answer given)

Continue on next page
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Shaking hands with patient.
Coughing and sneezing of patient.
Through mosquito bite.
Sharing food/drinks with patients.
Sharing utensils with patients.
Sexual Contacts with patients.
Mother to Child during pregnancy and lactation.
Living or working with patients.
Contaminated Instruments for Nose & Ear piercing.
Contaminated instruments for Tattooing.
Contaminated Syringes.
Contaminated Surgical and Medical Instruments.
Sharing of Razor.
Transfusion of Contaminated Blood and Blood products.

C.

Assesment of Practices Regarding Hepatits B & C:
8.
9.
10.
11.
12.

YES

NO

Does she/he wear gloves while working?
Is she/he using separate gloves for each patient?
Does she/he use needle cutter?
Does she/he discard the syringe?
Does she/he throw the syringe in specified box?
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CASE REPORT

Brain Abscess due to Streptococcus Anginosus Secondary to Congenital Heart Disease in a Child
Ejaz Ahmed Khan*, Humaira Rafiq*, Muhammad Usman**
*Department of Pediatrics and **Microbiology, Shifa International Hospital, Islamabad, Pakistan
Abstract
Brain abscess in children is a life threatening infection. We are
reporting a rare case of brain abscess caused by Streptococcus
anginosus in an eight-year-old child who presented with fever,
headache, vomiting and neurological symptoms. On detailed
investigations she was found to have congenital heart disease
as predisposing factor. She was treated with surgery and
intravenous antibiotics and revealed a good outcome with no
neurological deficit.
Key words
Brain abscess; streptococcus anginosus; child
Introduction
Brain abscess is uncommon in children but life threatening
infection. The causative organisms in children are aerobic and
anaerobic Streptococci, Enterobacteriaceae, Staphylococcus
aureus and fungi.1 Streptococcus(S.) anginosus group, previously
known as S. milleri, includes three distinct species; S. anginosus,
S. intermedius and S. constellatus. Members of S. anginosus
are found as commensal of oropharyngeal, gastrointestinal and
genitourinary normal flora but can become pathogenic and
often cause purulent infections.2 S. anginosus is commonly
associated with genitourinary and gastrointestinal abscesses,3
however it has rarely been involved in formation of brain
abscess in children. We report a case of brain abscess in 8 years
old child caused by S. anginosus with underlying congenital
heart disease (CHD).

air. On neurological examination her Glasgow Coma Scale was
15/15 with no neck stiffness. Power was 3/5 in right upper limb
while 5/5 in rest of the 3 limbs. Tone and reflexes were normal.
Babinski sign was positive on right side. Cranial nerve
examination showed right upper motor neuron facial palsy. On
cardiovascular examination there was grade 2/6, systolic murmur
in pulmonic area. Rest of examination was normal. Her
laboratory investigations revealed WBC count of 18,600/L with
neutrophils 92% and lymphocytes 6%, hemoglobin 11.6 mg/dl,
platelets 414,000/L, CRP 9.0 mg/L, and ESR 18 mm in 1st hour.
Serum electrolytes, liver function tests and renal function tests
were within normal limits. Brucella and echinococcus antibodies
were negative. CT brain showed a large multi lobulated
hypodense lesion measuring 3.2x4.1cm in left frontal lobe with
thick walls showing post contrast ring enhancement with
surrounding edema, mass effect and midline shift towards right
(Figure 1). Echocardiography revealed large sinus venosus
atrial septal defect (ASD) and partial anomalous pulmonary
venous connection. Patient underwent craniotomy and found
to have abscess on left frontal area from which greenish grey

Case report
An eight-year-old female, resident of Saudi Arabia, presented
with complaint of fever, headache, vomiting and right arm
weakness for 5 days. There was no history of fits or loss of
consciousness. Previously she was healthy and studying in class
3. There was no past history of sinusitis, otitis media, recurrent
respiratory tract infections or diagnosed congenital heart disease.
On examination she was mildly dehydrated with heart rate of
80/min, respiratory rate 22/min, temperature 37°C, blood
pressure 100/60 mmHg and oxygen saturation 96% on room
Corresponding Author: Ejaz A. Khan,
Department of Pediatrics,
Shifa International Hospital Ltd
H-8/4, Islamabad.
Email: ejazkhan99@hotmail.com
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Fig 1. CT brain with contrast showing multi lobulated
hypodense lesion in left frontal lobe showing post contrast
ring enhancement (arrows) with extensive surrounding
edema and mass effect.
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pus came out with pressure. The abscess was drained and pus
was sent for bacterial, AFB and fungal culture and sensitivity.
On gram stain gram positive cocci were seen. Later S. anginosus
was isolated, which was susceptible to penicillin, ceftriaxone
and vancomycin. Initially patient was started on empirical
antibiotics with ceftriaxone, vancomycin and metronidazole.
Vancomycin was discontinued after 7 days, metronidazole was
given for 4 weeks and ceftriaxone was given for 6 weeks.
Repeat CT scan done after 3 weeks of surgery showed interval
decrease in brain abscess (Figure 2). The patient’s clinical
condition improved with no neurological deficit at 4 weeks
follow-up evaluation in out patient department. She was referred
to cardiology unit for surgical correction of cardiac lesion.

Fig 2. CT brain after 3 weeks showing decrease in size of
hypodensity, edema and mass effect.
Discussion
Brain abscess is a purulent collection in the parenchyma of
central nervous system. It can result from spread of infection
from contagious site, hematogenous route or direct introduction
of infection into central nervous system. Predisposing factors
of brain abscess include middle ear infections, sinusitis,
penetrating skull injury, neurosurgical procedures, congenital
heart defects and immunocompromised state.4
Brain abscess is usually associated with cyanotic congenital
heart diseases or acyanotic heart diseases reaching the stage of
right to left shunt as venous blood bypasses the pulmonary
filter. Our patient had atrial septal defect with left to right shunt
and paradoxical embolism probably occurred by mixing blood
around orificial margins.
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S. anginosus group comprises three distinct species: S. anginosus,
S. intermedius and S. constellatus. S. anginosus is a part of
normal flora of gastrointestinal, genitourinary and respiratory
tract and known to cause invasive pyogenic infections with
abscess formation involving mostly gastrointestinal and
genitourinary systems.2,3 In a review done by Doern and
Burnnhan it was concluded that S. intermedius, another member
of S. anginosus group, play a more significant role in pediatric
infections than S. anginosus.9 S. intermedius have been associated
with pediatric brain abscesses but S. anginosus have rarely
been reported to cause brain abscess in children.5,6,7 In our
patient S. anginosus was isolated from the brain abscess which
is usually susceptible to antibiotics commonly used to treat
central nervous system infections. Kirkman et al. reported a
case of multiple intracranial abscesses due to S. anginosus in
a previously healthy 39-year-old individual.8 In a study done
in Children Hospital and Institute of Child Health, Lahore,
causative organisms were isolated from 40% of the cases of
brain abscess including Staphylococcus aureus, Staphylococcus
epidermidis, Streptococcal species, Klebsiella, E. coli and Proteus.9
Surgical excision or drainage along with 4 to 8 weeks course
of antibiotics is the treatment of choice for brain abscess.
Treatment with antibiotics alone can be done in selected cases
such as neurologically intact children with brain abscess of
<2cm. Empirical antibiotic therapy with third generation
cephalosporin, vancomycin and metronidazole is
recommended.10 There are two surgical approaches: stereotactic
aspiration and total excision of the abscess. Burr hole aspiration
is preferred approach as it is minimally invasive, mass effect
is reduced and material is collected to reach microbiological
diagnosis to better target antibiotic use. 11 Despite the
advancement in radiological techniques morbidity and mortality
is relatively high with brain abscess. In Pakistan Mehnaz et al
studied clinical features and outcome in 30 children with brain
abscess with congenital heart disease in 1/3 children.12 She
found that the most common organism was streptococcus milleri
and despite treatment had serious complications in 66% (sequelae
in >50% and death in 15%).12 Prompt diagnosis and effective
management is important for good prognosis.
Conclusion
S. anginosus is a rare case of brain abscess in a child.
Predisposing factors must be investigated by thorough
examination and investigation including echocardiogram. Early
diagnosis, identification of microbiological agent and effective
antibiotics will lead to optimal outcome.
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