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7 year/M, with pancytopenia, fever and weight loss. He is known case of
primary immunodeficiency and T cell defect. On examination there is
splenomegaly.
CT Abdomen showing Liver is enlarged in size and is measuring 17.2 cm in
craniocaudal dimension. No evidence of intrahepatic or extrahepatic biliary
dilatation. Portal vein and hepatic veins are normally enhancing. Massively
enlarged spleen with its lower tip extending towards the right iliac fossa. At
the point of maximum dimension, the spleen is measuring up to 188 mm in
craniocaudal dimensions. Multiple peripherally placed, wedge-shaped low-
attenuation areas are identified in the spleen, suggestive of splenic infarctions,
which are sequelae of massive splenomegaly. The spleen is causing displacement
of the pancreas as as well as of the bowel loops.  Bone Marrow examination
reveal Leishmaniasis.
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GUEST EDITORIAL

Pandemic COVID-19 affected the global community. This
pose the most devastating and critical challenge to healthcare
industry and teams as the crisis and impact is more than expected.
While the whole world is struggling to control COVID-19
pandemic, Middle East Respiratory Syndrome Corona Virus
(MERS-CoV) is still causing clusters of outbreaks in different
parts of the Middle East and occasionally the virus is exported
to countries outside the Middle East. The virus with a higher
mortality, hospitalizations, and admissions to intensive care
unit is no doubt posing a continuous threat to the global health
security.1 In comparison COVID-19 has lesser hospitalization,
mortality and ICU admissions. A major challenge in complete
control of MERS-CoV infection is the gap in existing knowledge
about the intermediate animal reservoir. Albeit, few studies in
Qatar and Saudi Arabia found some association between exposure
to camels and MERS-CoV infection, sporadic cases without
any known exposure are quite common, indicating that reservoirs
other than camels are also likely.2 Similarly, the mechanism of
transfer of virus from primary reservoir “Bats” to the secondary
reservoir “Camels” or livestock or any other intermediate
reservoir is also unknown. Moreover, the exact route of
transmission between animal-to-human and human-to-human
is also yet unknown.3,4 Besides all these challenges, the
importance of camels in Arabs’ culture, tradition and local
practices such as camel race, and camels an important livestock
for the rural population also pose an important challenge in
controlling the animal-human transmission of MERS
coronavirus. Camels are expensive commodity and cannot be
culled like other small animals to control the chain of transmission
of the disease. Keeping in view these gaps in the existing
knowledge, challenges in destroying the animal reservoir,
repeated transmissions of the virus between animal-to-human
resulting in clusters of outbreaks are occurring for the last few
years, posing significant risk to the health of the global
population.

Vaccines development for human use (which is currently in
early experimental stages) should be expedited. Vaccines for
animals such as camels, goats and other cattle also seems viable
option for the control of the disease. Research on the development
of MERS-CoV neutralizing antibodies should also be explored
for prophylactic use among high risk groups.4 More research
funds should be allocated to carryout research in the area of
MERS-CoV and fill the existing knowledge gaps. Standard
precautions with additional focus on respiratory precautions
have shown promising results during the past outbreaks including
the current COVID-19 pandemic. Healthcare workers in all
over the world especially outside Middle East should be directed
to adhere with standard precautions in all times when dealing
with patients with a travel history to the Middle East. Travel
advisory for those travelling to Middle East should be issued
with clear and specific messages regarding exposure to camels,
raw camel milk, meat and earlier seeking of healthcare in case
of any illness. The quick availability of COVID-19 vaccine
given us a hope to have a MERS vaccine in near future.
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cause of death according to a large surveillance study in United
States.2 Patients on hemodialysis are on an increased risk of
blood stream infections, particularly those on temporary venous
access.3 According to The Joint Commission Report, between
2001-2011 catheter-related BSI rates are high, ranging from
7.4 to 12.2 per 1000 central line days in low and middle income
countries as compared to 1.3-2.1 per 1000 central line days in
high income countries.4

Klebsiella pneumoniae is a major nosocomial organism causing
blood stream infections and found to be associated with
significant mortality.5 In patients on hemodialysis, studies
reported Klebsiella species (spp.) to be one of most common
causative organism among gram negative bacteremia.6,7,8  Kalam
et al from our center,  studied gram negative BSIs with 77% of
patients on hemodialysis, they found Klebsiella spp. as the
most frequent organism isolated.9

Along with increasing frequency of Klebsiella infections, there
is a concern of resistance to antimicrobials which may complicate
their management. In US, the prevalence of multidrug-resistant
Klebsiella spp. is between from 0.5%–17%.10 A rising trend of
resistance to most antimicrobials in clinical isolates of Klebsiella
spp. has also been reported from Pakistan.11 Khan et al reported
Klebsiella pneumoniae as the most common organism showing
resistance to carbapenems.12

Little is known from our part of the world regarding the
frequency and resistance pattern of Klebsiella spp. bacteremia
in patients on hemodialysis. With the emergence of multi-
resistant organisms, antimicrobial treatment has become difficult
whereas accurate knowledge of antimicrobial sensitivity is
necessary for timely administration of appropriate empirical
therapy. This study was conducted to know the trends of
frequency and antimicrobial resistance in Klebsiella spp. in
patients on hemodialysis. It will not only help the treating
physician to choose appropriate empirical antibiotics but also
judicious use of antimicrobials and better infection control
measures can effectively be implemented.

Methods
This is a retrospective observational study, conducted at Sindh
Institute of Urology and Transplantation (SIUT) Karachi,
Pakistan.  SIUT is a 750 bedded tertiary care hospital mainly

Abstract

Background
Klebsiella spp. is the commonest cause of bacteremia in dialysis
patients from our center. A rising trend of antimicrobial resistance
among Klebsiella has been reported from Pakistan. We studied
the trends of antimicrobial resistance over 6 years in dialysis
patients.

Methods
Sindh Institute of Urology and Transplantation (SIUT) is a 750
bedded tertiary care hospital in Karachi, Pakistan. Around 500
patients are offered outpatient dialysis daily.

We did a retrospective data analysis of all blood cultures sent
from outpatient hemodialysis unit with isolation of Klebsiella
spp. in the years 2010, 2012, 2014 and 2015. The resistance
pattern of ceftriaxone, piperacillin-tazobactam, ciprofloxacin,
trimethoprim-sulfamethoxazole, amikacin and imipenem were
compared over a 6 years’ period.

Results
A total of 27,852 blood cultures were received during the study
years, out of which 19670 (70.6%) were positive for any
microbial growth.  Around 5325 (27%) were Klebsiella spp.
There was an increase in percentage of Klebsiella spp bacteremia
over the years, range from 19-35%. The antimicrobial sensitivity
pattern changed over years. Resistance was lowest against
imipenem in 2010 around 1%, which increased to 19% in 2015.

Conclusion
There is a gradual rise in Klebsiella bacteremia in dialysis unit.
Resistance to broad-spectrum antimicrobials has increased
significantly with around twenty-fold increase in imipenem
resistance over the last 6 years. We need a robust stewardship
program for judicious use of antimicrobials and better infection
control measures to contain increasing resistance.

Introduction
Bloodstream infections (BSIs) are among the major causes of
morbidity and mortality worldwide.1 BSIs are the tenth leading
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caters to renal diseases and transplantation. It is the largest
hemodialysis center of Pakistan where an average of around
500 hemodialysis done per day as outpatient.

The data was retrieved from the microbiology department. All
blood cultures sent from hemodialysis unit which were positive
for Klebsiella species were taken. Cultures were retrieved from
the following years 2010, 2012, 2014 and 2015 for analysis.

Antibiotic sensitivity of Klebsiella. spp. isolates were determined
on Muller Hunton agar plates by Kirby–Bauer disc diffusion
method. Isolates were declared as sensitive or resistant on the
basis of the zone of inhibition as determined by the criteria of
Clinical Laboratory Standards Institute against the following
antibiotics: ceftriaxone, ciprofloxacin, piperacillin-tazobactam,
amikacin, trimethoprim-sulfamethoxazole and imipenem.

Results
A total of 27,852 blood cultures were received during the study
years, out of which 19670 (70.6%) were positive for any
microbial growth. A total of 5325 (27%) blood cultures grew
Klebsiella spp. The frequency of Klebsiella spp. bacteremia
over different years ranges from 19.4 to 27% as shown in Table
1 and Figure 1. The antimicrobial sensitivity over different
years is represented in Figure 2. Resistance was lowest against
imipenem in the year 2010 (1.19%) which gradually increased
as 8% and 19% in the years 2012 and 2015 respectively. For
piperacillin-tazobactam the resistance was around 20-30%
between 2010-2014, it surged to reach 40% in 2015. High
resistance was noted to ceftriaxone and ciprofloxacin in range
of 70-80% through out.

Discussion
Klebsiella bacteremia accounted for 4-15% of all blood stream
infections.11 In our patient cohorts we observed a rising frequency
of Klebsiella BSI from 19 % to 35% over the span of 6 years.
Gram negative central line BSI has been increasing in frequency
worldwide. Marcos et al reported a rising trend of gram negative
BSI over an 18 years’ time among patients with central lines.
They argued that increasing use of antibiotics and prolonged

hospital stay with resultant colonization may lead to more
infections with gram negative bacteria.7 Our center caters to
renal and urological diseases. It is highly plausible that majority
of infections in our patient population originate from urinary
tract, hence it can be concluded that our hospital environment
is colonized with Enterobacteriaceae and other gram negative
organisms. The patients on hemodialysis have frequent contact
with hospital environment and also get exposed to antibiotics
often due to different infections. These may be the reasons
behind increasing frequency of gram negative blood stream

Table 1. Year wise breakdown of blood cultures sent and positive along with Klebsiella spp.

Year Total Number Number of No of Klebsiella spp Percentage of
of Isolates Sent Isolates Positive isolates Klebsiella spp

2010 6933 5179 1004 19.4%

2012 6001 4218 940 22.3%

2014 7478 5458 1675 30.6%

2015 7440 4815 1706 35.4%

Total 27852 19670 5325 27%

Fig 1. Frequency of Klebsiella spp. bacteremia in percentages
over 6 years period.

Fig 2. The resistance pattern of Klebsiella spp.
bacteremia in percentages over 6 years
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infections in our patient cohort.

We observed a rising trend of resistance among Klebsiella
isolates which has become a matter of concern worldwide.
According to World Health Organization, Enterobacteriaceae
particularly Klebsiella spp are the organisms which need urgent
new antibiotics due to widespread resistance.12  A study from
Karachi reported 50% of clinical isolates of Klebsiella
pneumoniae were extended spectrum beta lactamase (ESBL)
producing strains.11 A meta-analysis from 55 studies over the
past nine years showed a very high prevalence of ESBL
producing Enterobacteriaceae (around 40%) from Pakistan.13

Another study by Khan et al showed Klebsiella spp to be the
most common organism showing resistance to carbapenems,
majority of the isolates produce New Delhi metallo-beta-
lactamase 1 (NDM-1) enzyme which make them extensively
drug resistant.14

In our patient cohort we found a very high resistance (around
60-80%) to cephalosporins and ciprofloxacin in Klebsiella
isolates as compared to reports from other tertiary care hospital
of Karachi where it was reported was 30-50%.15 We also found
that this has remained prevalent over the last 6 years with
negligible change in the pattern. Our patient cohort with renal
diseases may get multiple exposures to both fluoroquinolones
and cephalosporins which are commonly used in urinary tract
infections, this may explain a continuous prevalence of very
high resistance of these antibiotics in this population. Secondly,
frequent contact with hospital environment is one of the risks
for acquiring repeated infections. Agarwal et al showed that
with repeated infections among Klebsiella pneumoniae there
is a 1.14 times increase risk of these organisms to become
resistant to antibiotics.16

It has been observed that Pakistan is considered top among
countries where carbapenem consumption is high i.e. 1.8 per
1000 population in comparison to United States where the
consumption is around 0.3 per 1000 population.17 Studies
showed that increase antibiotics consumption accelerate
development of resistance.18 We observed that there is an
alarming rise in piperacillin/tazobactam (from 20% to 40%)
and imipenem resistance (from 1% to 19%) in our study over
6 years’ time. Kalam et al also reported increase in carbapenem
resistance in patients with gram negative bacteremia from our
center, with 42% to carbapenems.9

The patients on hemodialysis are at increased risk of infections
owing to frequent hospital visits, direct access to major vessels
and underlying organ failure, which may render them partially
immunocompromised. In addition to multiple antibiotics
exposure, biofilm formation around dialysis lines may be one
of the factors leading to acquiring resistant organisms in this
patient population. Lastly but very importantly breach in
infection control practices during handling of dialysis lines or
fistula needles may lead to infections with environmental

pathogens of the hospital.

The limitation of our study is that it is a retrospective chart
review where clinical data is not included. Furthermore, blood
cultures sent were only analyzed and we could not extrapolate
them with clinical episodes, that is why there is a high frequency
of positive cultures seen. More studies to look into the clinical
features, risk factors and mortality of Klebsiella bacteremia in
hemodialysis population can help us better understand the
disease pattern and its appropriate management. However, it
is the first study from Pakistan focusing on the resistance pattern
of Klebsiella spp. bacteremia in patients on hemodialysis.

In conclusion there is gradual rise in the frequency of Klebsiella
spp. bacteremia over 6 years period in hemodialysis patients
with an alarming rise in carbapenem resistance. Looking at the
trends of resistance pattern we can conclude that carbapenems
should be the empirical antibiotic of choice, however prompt
culture retrieval and de-escalation to narrow spectrum antibiotics
can prevent rising resistance.
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Abstract

Background
Burkholderia cepacia complex (BCC) has been reported as an
emerging cause of healthcare associated neonatal bacteremia
and sepsis. Genomic speciation (genomovar determination) by
recA PCR has been employed to study genetic variability among
different patient populations, but no previous reports have
determined genomovars within the neonatal population. The
aim of the study was to determine most prevalent genomovar
of BCC causing bacteremia among neonates in Karachi, Pakistan,
through species-specific PCR for recA gene.

Material and Methods
Of 589 BCC neonatal bacteremic episodes detected from May
2015 - September 2016 at the Clinical Microbiology Laboratory
at The Aga Khan University Hospital, 138 isolates were
randomly selected for genomovar determination. recA PCR
was performed on 138 isolates.

Results
All isolates were identified as Burkholderia cepacia complex
by detection of BCR1 and BCR2 gene. BCC was differentiated
further into lineages and B. cepacia genomovar I was found to
be the most prevalent species, being isolated from 129 of 138
patients (93.4%). B. cenocepacia which is the predominant
species in cystic fibrosis patients was found in only 2.9% cases
(n=4).

Conclusions
We confirm the dominance of B. cepacia genomovarI in neonatal
population in Karachi, Pakistan. Further studies are required
to elucidate transmissibility and genetic similarity of B.cepacia
genomovar I isolated from neonatal bacteremia cases.

Introduction
Burkholderia cepacia complex (BCC) is a group of Gram-
negative bacteria, widely distributed in natural and hospital

environments.1 These gram-negative rods which were previously
classified as Pseudomonas species are non-lactose fermenters,
motile, aerobic and often resistant to multiple antibiotics.
Although nonpathogenic for healthy individuals, BCC are
recognized pathogens in patients with cystic fibrosis (CF) and
chronic granulomatous diseases, where heavy lung colonization
and consequent respiratory infections in these patients have
been associated with poor outcomes.2 Moreover, it has emerged
as an important opportunistic pathogen in hospitalized and
immunocompromised patients, with crude mortality rates
reported as high as 53.8 %.2 BCC have also been reported as
a cause of neonatal sepsis.3 Prematurity, very low birth weight,
frequent use of broad spectrum antibiotics, and peripheral and
central intravenous catheters predispose these neonates to BCC
sepsis. In neonates, a case fatality rate of 17% has been reported.4

BCC has undergone dramatic taxonomic changes in last few
decades and now exhibits an extensive diversity of genotypes
composed of at least 17 genetically distinct genomic species
associated with different levels of severity and transmissibility,
including B. cepacia (genomovarI), B. multivorans
(genomovarII), B. cenocepacia (genomovarIII), B.stabilis
(genomovarIV), B. vietnamiensis (genomovarV),B. dolosa
(genomovarVI), Burkholderia ambifaria (genomovar VII),
Burkholderia anthina (genomovar VIII), and Burkholderia
pyrrocinia (genomovar IX).5 B. cenocepaciahas been the most
prevalent genomovar in patients with CF in the past and has
been replaced by B. multivoranswith passing years, whereas,
B. cepacia genomovar I is the least common.6,7,8 B.cenocepacia
genomovar III is also the most common genomovar causing
bacteremia in non-CF patients in critical care settings.7,10  No
previous studies have reported the genomovar distribution
among neonatal sepsis cases.

BCC outbreaks have been reported from a neonatal intensive
care unit (NICU) in Karachi.11 Subsequent to these outbreaks,
BCC has become a frequent isolate from bacteremic episodes
among neonates admitted to NICUs in Karachi. However, given
the variation in genomovar distribution in non-CF populations
and geographical locations, genomovar III cannot be assumed
to be the prevalent genomic species in this population. We
report on neonatal bacteremic episodes cultured at a laboratory
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which serves several hospitals in Karachi, and the most prevalent
genomovar of BCC causing neonatal bacteremia in Karachi,
Pakistan.

Subjects and Methods
Study setting, study period, sample size, and bacterial isolates:
The Aga Khan University Clinical microbiology laboratory
receives culture samples from several hospitals across Karachi.
On average, the laboratory processes 150 blood cultures per
month obtained from neonates. The laboratory receives neonatal
blood cultures from hospitals across the Karachi city, which
are collected in BACTEC Peds Plus/F bottles and analyzed
with the BACTEC 9240 instrument (Becton Dickinson
Diagnostic Instrument Systems, Sparks, Md.). Transport to the
laboratory is within 6-18 hours at room temperature and cultures
are incubated immediately on receipt, till 5 days or until positive.
In this study, we obtained isolates from positive neonatal blood
cultures or bacteremic episodes identified as Burkolderia cepacia
complex to study the genomic species distribution.

Positive bottles with gram negative bacteria and oxidase positive
growth of non-fermenters at 18 hours were further identified
by API 20 NE (bioMérieux®) as BCC. Susceptibility testing
was performed with Kirby Bauer disc diffusion method for
ceftazidime, meropenem, and cotrimoxazole and with the Vitek
2 Compaq system (bioMérieux®) for levofloxacin as per Clinical
Laboratory Standards Institute (CLSI) guidelines.12

All bacterial isolates identified as BCC were labeled with an
exclusive lab identification number and archived at -80 °C till
further use. Culture samples with mixed organisms and repeat
isolate of B. cepacia from same patient were excluded and only
the initial blood culture was included. Considering the prevalence
of BCC genomovar I bacteremia among the hospitalized
population to be 21%.13  We estimated that 130 episodes of
BCC neonatal bacteremia per year will need to be classified
into genomovars to determine the prevalence of BCC genomovar
I with 95% confidence and with 7% error rate. Assumptions
and sample size calculation are provided in Supplementary file 1.

Revival of strains and identification by recA species-specific
PCR analysis:
Bacterial isolates of Burkholderia cepacia complex were further
identified to species level by polymerase chain reaction (PCR)
method, exploiting sequence differences in the single locus of
the recA gene (recA is a protein essential for repair and
recombination of DNA). This was achieved by DNA extraction
from pure isolates followed by PCR using primers specific for
the BCC.

Preparation of bacterial DNA:
Archived isolates were thawed, subcultured on MacConkey
agar plates and incubated aerobically at 35-37ºC for 18-24
hours to yield isolated bacterial colonies. Bacterial DNA was
extracted using QIA amp DNA mini kit (QIAGEN GmbH,

Germany) as per manufacturer’s protocol for fresh bacterial
colonies (spin protocol).

Polymerase Chain Reaction:
Identification of B. cepacia complex was carried out using PCR
with primers which amplify the entire recA gene of bacteria
within the B. cepacia complex. PCR assays were performed as
described by Mahenthiralingam et al.10 The PCR reaction
mixture with a final volume of 25ul constituted of, 0.5µl of
25mM dNTPs (MOLEQULE-ON/New Zealand, cat# PR-M-
002-1000), 5µl of BUFFER 5x, 1.5µl of MgCl2 (25mM), 0.5µl
of DNA Taq polymerase (Promega), 1µl of each specific primer
at a concentration of 10pmol, 2.5µl. DNA template amplification
was carried out with following conditions: initial denaturation
at 94°C for 60 seconds, followed by 30 cycles of 30 seconds
at 94°C at appropriate annealing temperature and at 72°C for
60sec and a final elongation at 72°C for 10 minutes. All primers
used in the PCR assays are listed in Table1.14 B.cepacia ATCC
25416 was used as a control organism.

All isolates were first identified using B. cepacia complex-
specific primers BCR1 and BCR2. Genomovar status was then
determined sequentially by using PCR primer specific for
B.cepaciagenomovar I(BCRG11, BCRG12a). Isolates testing
negative for B.cepaciagenomovar I were further tested with
primer specific for B.cenocepacia genomovar IIIA (BCRG3A1
BCRG3A2a) and IIIB (BCRG3B1 BCRG3B2a) and those
testing negative were further tested with primers specific for
B.stabilis genomovar IV(BCRG41, BCRG42a).

PCR amplicons were electrophoresed on 1 % agarose gel in 1
X TAE (Tris base, acetic acid and EDTA) containing 2µl of
ethidium bromide for 60min at 100mV constant voltage. DNA
bands were visualized using Gel Doc (Bio-Rad).

The study protocol was reviewed by the ethical review committee
at the Aga Khan University Hospital and permitted to be
exempted from patient consent.

Results
Incidence of BCC among culture-positive episodes of neonatal
bacteremia:
From May 2015 to September 2016, the laboratory reported
2269 episodes of bacteremia in neonates (positive blood cultures),
of which 589 were due to BCC, bringing the estimated incidence
to 250 per 1000 episodes of culture-confirmed bacteremia.

Selection of isolates for genomovar determination:
Of the 589 isolates, 138 bacterial isolates were randomly selected
for genomovar determination. Five of the 138 isolates were
selected from cities other than Karachi. The 133 isolates from
Karachi were collected from 13 various hospitals in the
metropolis and covered approximately 1600 km2. Figure 1
shows location of hospitals and the catchment area covered in
the study.
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recA PCR-based identification and differentiation into
genomovars:
All 138 isolates were identified as BCC on the basis of recA
conserved PCR for BCR1. Of the 138 clinical isolates, 93.4%
were identified as BCC genomovar I (B.cepacia) making this

the most prevalent genomovar causing neonatal bacteremia.
On sequential testing of the remaining 9 isolates, 4 were
identified as B.cenocepacia (genomovar III) with 3 testing
positive for recA cluster III- A,  and 1 for cluster III- B, and
2 tested positive for B.stabilis (genomovar IV). Genomovars
for 3 isolates remained unresolved on recA PCR testing. Figure
2 shows distribution of genomic species and respective
genomovars among the 138 isolates tested.

Biochemical reactions of BCC on API 20 NE and susceptibility:
All isolates were identified as Burkholderia cepacia by API
NE. Susceptibilities against tested antibiotics were: ceftazidime
92.8%, (n=128), co-trimoxazole 85.5% (n=118), meropenem
52.2% (n=72), and levofloxacin 60.3% (n=73 of 121 isolates
tested). All isolates non-susceptible to co-trimoxazole were

60OC

62OC

62OC

61OC

65OC

Table 1: PCR primers used for BCC identification and genomovar determination

Genomovar specificity Primer name  Sequence 5’ to 3’ PCR annealing
temperature

B.cepacia complex recA BCR 1 TGACCGCCGAGAAGAGCAA
BCR 2 CTCTTCTTCGTCCATCGCCTC

B.cepacia genomovar I BCRG11 CAGGTCGTCTCCACGGGT
BCRG12a CACGCCGATCTTCATACGA

B.cenocepacia genomovar III-A BCRG3A1 GCTCGACGTTCAATATGCC
BCRG3A2 TCGAGACGCACCGACGAG

B.cenocepacia genomovar III, RG-B BCRG3B1 GCTGCAAGTCATCGCTGAA
BCRG3B2a TACGCCATCGGGCATGCT

B.stabilis genomovar IV, RG-4 BCRG41 ACCGGCGAGCAGGCGCTT
BCRG42a ACGCCATCGGGCATGGCA

Fig 2. Distribution of BCC genomovars among neonatal
bacteremia isolates from Karachi, Pakistan. There is
predominance of genomovar I among prevalent strains.

Fig1. Karachi hospitals and catchment area from which
blood culture isolates of BCC were randomly selected. Each
hospital has a catchment area of ~ 15 km radius. Pink circle
demarcates the catchment area. Inset (above) shows Karachi
districts and inset (below) shows the location of Karachi
within Pakistan. Hospitals are shown as ‘H’.
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also non-susceptible to levofloxacin and meropenem, but
remained susceptible to ceftazidime.

Biochemical reactions on API NE did not discriminate among
genomovars. However, as very few isolates belonged to
genomovars other than 1, biochemical profiles and phenotypic
susceptibility patterns were not correlated for discriminatory
power.

Discussion
Our analysis of BCC isolates recovered from neonates provides
strong valuation of the relative frequencies with which respective
genomovars cause neonatal bacteremia and sepsis. We report
the dominance of BCC genomovar I among neonatal bacteremia
episodes in Karachi, Pakistan. Despite their genetic similarity,
there is great variation in genomovar-specific disease
epidemiology in different populations, and in different parts of
the world, for instance, between CF and non-CF patients.8 The
reason for this could be better adaptation of some species to
infection of the CF lung and vice versa.9

B.cenocepacia(genomovar III) was considered the most common
species in CF patients but with the changing epidemiology and
improved infection control measures the rates have declined,
making environmentally acquired B. multivorans most
commonly isolated BCC species from CF patients.8,9 Since
B.cepaciagenomovar I is an environmental species, it is likely
that this organism is transmitted to neonates from the healthcare
environment. In contrast, B.cenocepacia (genomovar III)
prevalence among our neonatal bacteremia cases was low,
suggesting either low prevalence in the nosocomial environment
in our setting, or low colonization potential of this genomovar
among neonates. A detailed study of hospital microbiome with
special reference to BCC can resolve these hypotheses.

BCC is an emerging pathogen and source and transmissibility
of strains involved remain questionable. Molecular
characterization of bacterial isolates is vital for epidemiological
breakdown of bacterial pathogens and subspecies. It has been
hypothesized that the transmissibility varies for different
genomovars of BCC. While transmission characteristics of
B.cenocepacia and B. multivorans15 have been studied, little is
known about the person-to-person transmission potential of
B.cepaciagenomovar I. Our next steps comprise molecular
fingerprinting of B.cepacia genomovar I isolates and sequencing
in an effort to demonstrate genetic similarity and determine
putative transmission chains among neonates.

BCC infections, especially bacteremia and sepsis also have
significant impact on clinical outcome of patients. Case fatality
rates of 17-28% among infants have been reported from
populations where CF is a rare condition.4,16 High mortality
rates can be attributed to limited therapeutic options and
emerging antimicrobial resistance (AMR) as well as virulence
factors. BCC virulence factors include flagellar motility,

superoxide dismutase, lipopolysaccharide, and siderophore
production factors. Genomovar I strains also produce melanin
and exopolysaccharide which may contribute to pathogenicity
and virulence. BCC phenotypic AMR profiles in our study
show high resistance rates against meropenem which is
commonly used in neonatal sepsis. Although resistance rates
against ceftazidime and cotrimoxazole remain low, continuous
monitoring of AMR rates in BCC remains essential to capture
emerging resistance.

Our study has limitations. BCC strains studies are predominantly
from one city and cannot be taken to represent genomovar
distribution across other areas of Pakistan or low resource
settings. We were also unable to correlate bacteremia with
treatment details clinical outcomes as medical records were
not available from all hospitals.

We provide preliminary evidence of epidemic spread of BCC
genomovar I among hospitalized neonates in Karachi, Pakistan.
Our study is the first to systematically evaluate BCC genomovar
distribution in a neonatal population. Larger prospective studies
are required to investigate and understand transmissibility and
pathogenic potential of BCC genomovar with special reference
to the neonatal population.
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Abstract

Objective
To evaluate the impact of health poems intervention for
awareness of polio and routine immunization among rural
children at Sethar Pir District Sanghar.

Materials and Methods
This was a quasi-experimental trial conducted at Sethar Pir
District Sanghar from August 2017 to December 2018. Two
fifty students of primary schools of age 9-15 years of either
gender were included in the study. The students were approached
during the free period and the questionnaire (study tool) was
filled by them in 15-20 minutes. After that the educational
intervention i.e. a health poem regarding the importance of
routine immunization and polio eradication with schedule of
the vaccination status written was given in syllabus. The three
session of health poem were given after every week for 21 days
to all the students and the printed materials were pasted on the
books of the students for further memorization. After completion
of three sessions the post intervention data from the same students
through the use of study instrument (which was administered
before the intervention) was collected to see impact. SPSS version
23 was used to analyze the before and after intervention data.

Results
Total of 250 primary students were included in the study. The
mean age of students was reported as 13.45±1.21 years. Two
hundred and five students were males (82%) and 45 students
were females (18%). The frequency of adequate awareness
showed statistically significant increase after the health poem
intervention as compared to before (p<0.05).

The health poem intervention was an ideal and innovative
method to increase the awareness &has shown successful results
among primary school going children of District Sanghar.

Keywords
Health poem intervention, Impact of educational intervention, rural
area, Primary school, Awareness of polio, Routine immunization

Introduction
Children under the age of five years are mainly influenced by
polio. One out of every two hundred infected patient may
suffered from irreversible paralysis and 10% of those paralyzed
die due to immobilization of breathing muscles.1Prior to the
beginning of Global Polio Eradication Initiative (GPEI) in
1988, poliomyelitis (polio)had killed and paralyzed
approximately 200,000individuals every year.2 Since 1988 the
incidence of wild poliovirus have reduced by over 99 percent
from an estimate of 350,000 cases to 33 cases in 20181. In 1955
the integration of the “inactivated poliovirus vaccine” (IPV) resulted
in a sharp decrease in transmission of polio virus and in USA the
cases of polio decreases approximately to 1000 cases in 1960s
from 20,000 cases per year in the 1950s.3 Hence, the live-attenuated
“oral poliovirus immunization” (OPV) produced in 1963 remains
the fundamental vaccine in developing world because of its simple
oral administration, cost-viability and relatively better acceptance
of intestinal insusceptibility contrasted with the IPV.4

In 2015, four out of six WHO regions were certified as polio-
free, hence Pakistan, Nigeria and Afghanistan are the only
remaining countries where polio is endemic.5 The major factors
associated with increase in wild polio virus in these countries
are religious misconception, illiteracy, insecurity and conflict
which have highly affected the vaccination attempts and efforts
made by GPEI.6 Due to these factors the outbreak of thirty six
polio cases have been reported in Syria and the isolation of
type 1 wild poliovirus, traced to Pakistan, from sewage samples
in Israel towards the end of 2013.7,8 Therefore, the effective
eradication of wild poliovirus therefore rests on Pakistan’s
immunization plan and approach. 9

In Pakistan, the investment on Expanded Programme on
Immunizations (EPI) programme is important to attain the
eradication of polio. Furthermore, concerns and misconceptions
regarding vaccination and inaccessibility to EPI centers are the
main causes of refusal.10-12 The slums of Karachi and northwest
Pakistan are the high risk regions for poliovirus, however the
polio workers have been attacked by extremist groups and
Pakistani Taliban to stop and ban polio vaccination activities
in these areas.13 Therefore Pakistan is facing many challenges
in health issues like routine immunization and polio eradication.



Volume 29 Issue 02 Apr - Jun 2020.  37

The incidence of polio has increased from 58-306 cases during
2012 to 201414, and low frequency of immunization coverage
(56%) has been observed which is directly related to the highest
IMR (infant mortality rate) among South Asian countries.15

The major cause of low immunization coverage & unsuccessful
polio eradication programme in Pakistan is “awareness deficit”.
Educational institutes provide the logical place to intervene
health education in order to fill the gap and increase awareness
regarding good health status. The school going children are
considered as primary target audience for health education and
promotion through class room activities, curricula and training.
Hence, the innovative educational interventions are of dire need
which may lead to some improvements in the setup of health
and education in Pakistan especially in rural areas where low
education is the main reason of inadequate awareness regarding
polio and routine immunization. So, the aim of current research
was to evaluate the impact of health poems intervention for
awareness of polio and routine immunization among rural
(desert) children at Sethar Pir, District Sanghar. This innovative
activity of educational intervention with health poems would
be helpful for school children of age 9-15 years in developing
better understanding for importance of immunization which
would lead to positive society’s attitude towards immunization
in future generation as well as for community in order to make
them aware and educate, advocate and counsel about the
importance of immunizations and eradication of polio in Pakistan.

Material & Methods
This was aquasi-experimental trial conducted at Sethar Pir,
District Sanghar from August 2017 to December 2018. Total
250 students of age 9-15 years of either gender were enrolled
in the study. Mentally incapacitate and who didn’t want to
participate were excluded from the study. The two-stage sampling
was employed. In the first stage of sampling, the list of all
public primary schools were obtained from union council office
and three public primary schools of Sethar Pir, District Sanghar
were selected randomly out of 68 schools through lottery
method. In the second stage of sampling the registration numbers
(Roll no.) of all the students were obtained from the school’s
principals of those 3 primary schools and 50 students were
selected randomly from five classes [100 students from 2
primary schools (4 classes) and 50 from one primary school (1
class)] through lottery method. (Fig 1)

Written permission was taken from the principals of participating
schools whereas informed consent and assent were taken from
the parents and students before the conduct of study.

The students were approached during the free period and the
questionnaire (study instrument) were filled by them in 15-20
minutes. The students of same class level and caliber from all
three public primary schools were selected. The principal
investigator was present at the time of data collection in order
to solve any query. After that the educational intervention i.e.

a health poem regarding the importance of routine immunization
(the poem was in Sindhi language) and polio eradication with
schedule of the vaccination status written in Sindhi was given
in syllabus. The three session of health poem were given after
every week for 21 days to all the students and the printed
materials were pasted on the books of the students for further
memorization. After completion of three sessions the post
intervention data from the same students through the use of
study instrument (which was administered before the
intervention) was collected to see impact.

Study instrument
The questionnaire was made after the intensive literature search
and validity of questionnaire was checked (Cronbach’s =0.86).
The questionnaire contained two parts. In the first part
demographics details of students such as age and gender were
noted. In the second part 13 questions regarding the awareness of
polio and routine immunization were asked (Table 1). Every correct
response was given score as “1”. Impact was deemed positive in
terms of adequate awareness. Seven or above correct responses
out of 13 responses was labelled as adequate awareness.

SPSS version 23 was used to analyze the data. Frequencies and
percentages were calculated for qualitative variables whereas
mean and SD were calculated for quantitative variables.
Mcnamer’s test was applied to see the before and after
intervention impact of health poems. P=0.05 was taken as
statistically significant.

Results
Total of 250 primary students were included in the study. The
mean age of students was reported as 13.45±1.21 years. Two
hundred and five students were males (82%) and 45 students
were females (18%).

The descriptive of all the responses before and after intervention
of health poem are summarized in table 1. (Supplement file)
Before intervention, almost all the students had inadequate
awareness (97.2%) and only 2.8% had adequate awareness.
After intervention, about 200 students had adequate awareness
(80%) and 20% had inadequate awareness. (Fig 2)

Total 243 students had inadequate awareness pre intervention.

Fig 1. Selection of Students (n=250)
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S.No. Questions Responses Correct Response

1 What is polio? A. Disease
B. Dangerous disease
C. Simple disease
D. None of above

2 What happen in polio? A. Mostly disability of arms
B. Mostly disability of legs
C. Mostly disability of arm & leg
D. None of above

3 How many drops given? A. One
B. Two
C. Three
D. Four

4 Up to what age polio drops given? A. Up to-one year
B. Two year
C. Three year
D. Five year

5 Where is mark of identification regarding polio-vaccination? A. On thumb
B. On index finger
C. Middle finger
D. Little finger

6 What is routine immunization? A. Vaccination of adults
B. Vaccination of only mothers
C. Vaccination of children
D. None of the above

7 How many diseases covered in routine immunization? A. Five
B. Seven
C. Nine
D. Eleven

8 Name the first vaccine? A. BCG only
B. BCG+polio
C. Only polio
D. None of above

9 When first dose routine vaccine given? A. After one month
B. After one & half month
C. After two month
D. After three month

10 When second dose routine vaccine given? A. After one month
B. After one & half month
C. After two month
D. After three month

11 When third dose routine vaccine given? A. After one month
B. After one & half month
C. After two month
D. After three month

12 When first dose of measles given? A. Five month
B. Seven month
C. Nine month
D. Eleven month

13 When second dose of measles given? A. Seven month
B. Nine month
C. Eleven month
D. Fifteen month

B

B

B

D

D

C

B

D

B

D

C

D

C

Table 1: Questionnaire Part 2 (Supplement File)
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Out of 243 students, unaware students 80% achieved score for
adequate knowledge on polio and immunization.  This shows
more positive impact than negative impact of health poems.
The proportion of adequate awareness after intervention of
health poem showed statistically significant increase as compared
to before (p<0.05). (Table 2)

Discussion
Polio is viral infection which mostly affect sunder 5 years old
children.16 According to WHO report Pakistan is one the
remaining country where polio is endemic.5The health
professionals are still working on eradication of polio in
Pakistan.17 One of the most adequate and reliable approach for
eradication and prevention of polio virus and other infectious
diseases is immunization.18 However, in Pakistan low frequency
of immunization coverage (56%) has been observed which is
directly related to the highest IMR (infant mortality rate) among
South Asian countries.15 The main cause of low immunization
coverage & unsuccessful polio eradication programme in
Pakistan is “awareness deficit”, whereas other causes are false
traditional and religious beliefs, maternal education, poverty,
inaccessibility to EPI centers, lack of political will & security
risk of health workers.13,19, 20

Certain medicines and treatments are available for polio illness
but the consequent quantity of information is also important
for the society, many studies have recorded a lack of
understanding of polio virus among the individuals of
Pakistan.21It has been observed that schools and other educational
institutes provide the logical place to intervene health education
in order to improve their health status. The school going children
are considered as primary target audience for health education
and promotion through class room activities, curricula and
training. So, the aim of current research was to evaluate the
impact of health poem interventions regarding polio and routine
immunization among rural (desert) children of Pakistan.
In the current research, before intervention the frequency of
inadequate awareness was very high among students as 97.2%,
23.2% of them knew that polio is a dangerous disease, 24% of
them knew about the routine immunization and18.4% of them
knew about the target age group for routine immunization and.
After health poem intervention the awareness regarding polio
and immunization increased and 73.6% of them become aware

that polio is a dangerous disease, 55.2% of them become aware
about routine immunization and 55.6% of them become aware
that the target age group for immunization is up to 5 years.
There is lack of literature available regarding intervention
among children however various studies has been conducted
to assess the level knowledge of parents and adults regarding
polio and immunization. In the study conducted at Karachi
assess the impact of health education messages regarding
vaccine and the immunization status of children under five in
mothers, study showed significant increased from 60% to 77%
in mother’s awareness regarding the target age of first vaccination
after intervention.20 In the study conducted at the 2 semi-urban
regions of India, showed 90% knew about the purpose of polio
vaccine was to eradicate polio, furthermore educational status
showed positive association with their level of awareness
(p<0.05).22 In another study conducted at the Dehli slums,
showed 56% of the participants have some information regarding
polio and 82% of them knew that 0-5 years is the target age
group for oral polio vaccine.23 The study conducted among
Pashtun parents residing in Karachi showed 41% had not ever
heard about polio,11 where as another study conducted at Nigeria
showed 65.4% had good knowledge paralytic poliomyelitis
and showed statistical significance with higher educational
status (p<0.05).24

The written pamphlets regarding the vaccine uptake, other
educational and informational intervention and social media
campaigns have been observed as successful strategies to
improve and promote health education regarding polio
eradication and routine immunization among different age
groups.25-28 In the study conducted at Malaysia, evaluated the
impact of a short educational intervention on improving
awareness of parents regarding childhood immunization. The
study showed significant increase in parent’s awareness post
intervention as compared to before (p<0.05).29 In another study
conducted England included a cohort of young individuals and
divided them into three groups i.e. group A received presentation-
based intervention, group B received interactive simulation-
based intervention and Group C received no intervention and
found both intervention groups have showed slightly positive
shift in attitude and knowledge of vaccination whereas the
control group has moved to a more sympathetic position.30 In
the present research out of 250 students two forty three students
who were initially unaware regarding the polio and routine
immunization. After giving health poem intervention their
awareness level dramatically shift and 195 students adequately
become aware regarding the polio and routine immunization
(80.2%) which showed statistically significant increase (p<0.05)
as compared to before. This shown that students have learned
health poems with interest which brought the change in their
awareness regarding polio and routine immunization.

Hence health poem intervention showed positive impact and
it can be an effective methodology in order to change knowledge
of students. Schools should introduce different health programs

Fig 2. Awareness Shift after Health Poem Intervention
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S.No. Questions Responses n % n %

1. What is polio? A. Disease 72 28.8 30 12.0
B. Dangerous disease 58 23.2 184 73.6
C. Simple disease 67 26.8 22 8.8
D. None of above 53 21.2 14 5.6

2. What happen in polio? A. Mostly disability of arms 38 15.2 28 11.2
B. Mostly disability of legs 96 38.4 149 59.6
C. Mostly disability of arm & leg 66 26.4 37 14.8
D. None of above 50 20.0 36 14.4

3. How many drops given? A. One 51 20.4 29 11.6
B. Two 74 29.6 206 82.4
C. Three 72 28.8 3 1.2
D. Four 53 21.2 12 4.8

4. Up to what age polio drops given? A. Up to-one year 65 26.0 37 14.8
B. Two year 79 31.6 36 14.4
C. Three year 60 24.0 38 15.2
D. Five year 46 18.4 139 55.6

5. Where is mark of identification
regarding polio-vaccination? A. On thumb 37 14.8 9 3.6

B.  On index finger 80 32.0 32 12.8
C.  Middle finger 75 30.0 31 12.4
D.  Little finger 58 23.2 178 71.2

6. What is routine immunization? A. Vaccination of adults 50 20.0 24 9.6
B.  Vaccination of only mothers 83 33.2 52 20.8
C.  Vaccination of children 60 24.0 138 55.2
D.  None of the above 57 22.8 36 14.4

7. How many diseases covered in
routine immunization? A.  Five 58 23.2 12 4.8

B. Seven 111 44.4 39 15.6
C. Nine 35 14.0 35 14.0
D. Eleven 46 18.4 164 65.6

8. Name the first vaccine? A. BCG only 32 12.8 27 10.8
B. BCG+polio 71 28.4 152 60.8
C. Only polio 82 32.8 33 13.2
D. None of above 65 26.0 38 15.2

9. When first dose routine vaccine given? A. After one month 61 24.4 28 11.2
B. After one & half month 30 12.0 138 55.2
C. After two month 87 34.8 44 17.6
D. After three month 72 28.8 40 16.0

10. When second dose routine vaccine given? A. After one month 52 20.8 29 11.6
B. After one & half month 60 24.0 42 16.8
C. After two month 76 30.4 147 58.8
D. After three month 62 24.8 32 12.8

11. When third dose routine vaccine given? A. After one month 69 27.6 16 6.4
B. After one & half month 94 37.6 23 9.2
C. After two month 27 10.8 89 35.6
D. After three month 60 24.0 122 48.8

12. When first dose of measles given? A. Five month 58 23.2 21 8.4
B. Seven month 88 35.2 32 12.8
C. Nine month 41 16.4 170 68.0
D. Eleven month 63 25.2 27 10.8

13. When second dose of measles given? A. Seven month 64 25.6 38 15.2
B. Nine month 78 31.2 30 12.0
C. Eleven month 66 26.4 26 10.4
D. Fifteen month 42 16.8 156 62.4

Table 2: Descriptives of Questions Regarding Polio and Immunization Status

After
Intervention

Before
Intervention
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which can be helpful in improving health status of children and
community. Furthermore different comparative studies should
be conducted in which different health interventions should be
compared between urban and rural primary/secondary schools.
In this way we can be able to find out the gaps and barriers
regarding the low awareness between urban and rural school
going children.

Conclusion
The health poem intervention was an ideal and innovative
method to increase awareness and has shown successful results
among primary school going children of District Sanghar.
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After
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Abstract
We report a case of infected thyroid cyst with Salmonella
Paratyphi A in 64 years old patient who presented with short
history of fever and neck pain. Ultrasound neck showed thyroid
cyst for which fine needle aspiration was done. Culture of
aspirated fluid grew Salmonella Paratyphi A. Patient was treated
successfully with Ceftriaxone. Blood or other site cultures were
not sent so source of origin could not be determined. Suppurative
infections of thyroid gland are uncommon1 due to high levels
of iodine within the gland however, in rare cases thyroid gland
may get infected in case of underlying thyroid disorders like
neoplastic or autoimmune diseases.2 In current case, no
underlying thyroid related abnormality was found. Based on
short duration of illness found in case history, this case appears
as an example of acute thyroiditis caused by Salmonella
Paratyphi A. In conclusion, infectious thyroiditis caused by
Salmonella Paratyphi A is rare and may be encountered in
patients with or without prior comorbid or immunosuppression.

Introduction
Salmonella Paratyphi A belongs to genus Salmonellae which
contains various species associated with a variety of human
and animal infections. In most instances, Salmonella Paratyphi
A is associated with enteric fever or gastroenteritis in human
population. However, there are case reports where it has been
isolated in other body sites like splenic and liver abscesses.3

Thyroid gland is usually very resistant to infections due to
presence of high levels of iodine present within the gland.1

Thyroid cysts may get infected and present as thyroiditis. Here
we report a case of thyroid cyst which was infected with
Salmonella Paratyphi A.

Case
A 64-year-old man, with a background history of hypertension
and Meniere’s disease presented to the emergency department
(ED) of a tertiary are hospital with complains of neck pain and
fever for few days. Neck examination didn’t reveal any palpable
swelling. At the time of presentation, his hemoglobin was
10.2g/dl, total leukocyte count of 10.1 with neutrophilic
predominance of 76%. His Thyroid Stimulating hormone (TSH)
level was identified as 0.252 ulU/ml. Consideringthe possibility
of one of deep neck space infections, intravenous ceftriaxone
was started in ED. Ultrasound neck showed a cystic nodule

measuring about 3.6 x 5 cm in right lobe of thyroid gland,
therefore ultrasound guided aspiration of 33 ml fluid was
performed and sent for culture and sensitivity. Blood cultures
and stool cultures were not sent. He remained in ED for a day
and then got discharged in stable condition.

His thyroid fluid was received in microbiology department
which showed few pus cells, numerous RBCs and few Gram
negative rod (GNR) on Gram stain. After 24 hours of incubation,
all three types of culture plates (Sheep blood agar, Chocolate
agar and MacConkey’s agar) showed growth of single type of
GNR.  On MacConkey’s agar these GNR were grown as non-
lactose fermenter. On initial testing this isolate was found motile
and its oxidase test was found negative. As a routine laboratory
protocol, identification conventional biochemical analysis was
used for identification. On triple sugar iron slant, alkaline over
acid reaction was observed. This GNR showed no Hydrogen
Sulphide and Indole production. This isolate also did not show
Citrate utilization or production of ammonia from hydrolysis
of urea slant. Keeping in consideration above reactions, GNR
isolate was tested against Salmonella antisera that turned out
positive for Salmonella polyvalent (A-I &Vi Becton, Dickinson)
and factor 2 antisera (Becton, Dickinson). Identification of
isolate was further confirmed using API 20E system which
identified the strain as Salmonella Paratyphi A. Its’ drug
susceptibility was performed by Kirby Bauer disk diffusion
method on Muller Hinton agar that showed strain to be sensitive
to  Ampic i l l in (10ug) ,  Chloramphenico l  (30ug) ,
Ceftriaxone(30ug), Cefixime (5ug), Trimethoprim-
Sulfamethoxazole (25ug) while intermediate sensitivity to
Ciprofloxacin (5ug). Susceptibilities to above antibiotics were
confirmed using Vitek-2 system (BioMerieux, France).

Discussion
Usually, thyroiditis caused by an infectious etiology is associated
with acute presentation and is known as acute infectious
thyroiditis or suppurative thyroiditis. It is most commonly
encountered in children with pyriform sinus fistula. Etiological
agents include bacteria such as Staphylococcus aureus, ,
Staphylococcus epidermidis, and . Gram negative bacteria like
Enterobacteriacae, Hemophilus species, Ekinella and Kingella
species can also cause thyroid infection but not common. In
adults, infection usually follows upper respiratory tract infections,
or may be associated with underlying thyroid disorders like
neoplastic thyroid nodule, subacute thyroiditis, Hashimoto’s
thyroiditis or penetration of thyroid gland with foreign body.
Thyroid gland infection secondary to Salmonella species is
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rare. Non typhoidal strains are more common culprits as
compared to typhoidal strains. In 2014, Kuzu et al reported
isolation of non typhoidal Salmonella species in a fifty year
old female with no prior comorbids.4 Similarly, in 2002 Su DH
et al reported acute suppurative thyroiditis caused by Salmonella
typhimurium in a 79 year old female which may be secondary
to bacteremia.5 In 2003, Dai MS et al reported Salmonella
group B thyroiditis in 82 year old male with chronic lymphocytic
leukemia.5 Another case report Maraj et al in 2013 reported a
case of 48 year old HIV positive woman with Salmonella
species suppurative thyroiditis.7

There have been many case reports where Salmonella Paratyphi
A had been isolated from other sites like breast abscess, liver
abscess and tubo-ovarian abscess.3, 8,9,10 Majority of reported
cases are due to complication of enteric fever caused by
Salmonella Paratyphi (Paratyphoid fever). Literature review
rarely shows acute thyroiditis/abscess caused by Salmonella
Paratyphi A, without proven or probable case history of enteric
fever. Literature review identified only two published cases of
Salmonella Paratyphi thyroid and neck abscess, reported in
1989 and 2012 respectively. In both cases authors could not
identified correlation of thyroid infection with enteric fever as
both cases had fever of less than a week duration and blood
cultures yielded nothing.11, 12

In our patient, blood cultures and stool cultures were not
requested. However, based on short duration of fever and current
illness, this case appears as an example of acute thyroiditis
caused by Salmonella Paratyphi A.

Conclusion
Infectious thyroiditis caused by Salmonella Paratyphi A is rare

and may be encountered in patients with or without prior
comorbid or immunosuppression.
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