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A 13-year-old girl with fever, weight loss, poor intake and
lethargies. Family of Pulmonary tuberculosis s present

Upper lung infiltrates are identified in anterior segment of left
upper lobe showing calcifications. Left apical infiltrates also
noted. A tiny calcified granuloma is identified involving the
posterior segment of the left lower lobe. No evidence of pleural
effusion or pneumothorax identified bilaterally. Central
tracheobronchial tree appears unremarkable. Left upper lobe
infiltrates with calcifications. Findings could represent
granulomatous infection likely tuberculosis.
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GUEST EDITORIAL

Role of Digital Health for Ceftriaxone-Resistant Salmonella Outbreak Investigation and Control in
Sindh Province, Pakistan

In Nov 2016 the Clinical laboratory of Aga Khan University
Hospital started reporting cases admitted at Aga Khan Maternal
& Child Center Hyderabad with ceftriaxone resistant S. Typhi.
This was the largest outbreak of ceftriaxone-resistant S Typhi
reported in Hyderabad, Pakistan. Given the urgency of the
outbreak and to understand attributable factors for the mode of
transmission it was decided to initiate an outbreak investigation
with epidemiological and technological support.

With the leapfrog in mobile phone use, there has been a drastic
increase in access and acceptability of technology in both
developed as well as developing countries. There is a great
potential for digital health interventions to improve service
quality, provide information and decision support to health
professionals and improve visualization of data and thereby
having a positive public health impact even in resource
constrained settings.

As part of an outbreak investigation an age-matched case-
control (1:4) study was conducted from 1st December 2016 to
15th September 2017. Further it was decided to use technology
at two fronts to support this study.1 To collect the participant’s
information through eQuestionnaire and geotagging their
location.2 To conduct geospatial analysis in order to map out
cases and understand mode of transmission. An open street
view map of Hyderabad was integrated in the Esri ArcGIS,
version 10·5 to identify famous points and localities in
Hyderabad, using geospatial mapping technique. A paper-based
map of Hyderabad sewerage line network was also acquired
from Hyderabad water board which was scanned and
georeferenced in the ArcGIS software. In addition, co-ordinates
of the households for both cases and controls and important
relevant landmarks including water supply were incorporated.
 Color coding of serum positive and negative cases, as well as
water positive cases, were also conducted.

The geospatial analysis revealed a clustering of the cases around
sewage lines both in Qasimabad and Latifabad areas in
Hyderabad indicating mixing of sewage water with municipal
water supply. Electronic mapping and microbiological analysis
of community water supply samples from the drinking source
also indicated E-Coli contamination supporting our hypothesis
of broken sewerage lines and mixing of sewerage water with
the drinking water; this was confirmed by molecular detection
of S. Typhi DNA by PCR. Data collected through mobile
phone/tablet supported in generating geospatial maps and
incorporation of information with Google maps and paper-
based maps. This helped in identifying the specific distribution
of the outbreak and in prediction of water born origin of bacteria
that was causing infection.

Simultaneously spread of cases in Karachi from Hyderabad
were also identified and an algorithm was developed to extract
geographical location of the XDR typhi cases from AKU central
laboratory data base according to towns in Karachi. This aided
in identifying clustering of XDR cases in Karachi and pointing
out high burden areas. The geospatial data of Karachi also
reinforced the evidence of spread to other cities of Sindh
province. Our technique highlights the importance of using
digital technology in a resource-constrained settings to improve
routine immunization coverage among Pakistani children and
worldwide. One major limitation of the strategy used was that
the culture positive cases were only from Aga Khan University
Hospital main and satellite labs.

In conclusion this was a unique digital health strategy which was
used for an outbreak investigation, following John Snow mapping
technique for the Cholera epidemic but including latest information
and technology techniques. This study facilitated in forming
CDC recommendations to travel to Pakistan and recommendation
for inclusion of TCV vaccine in the Expanded Program of
Immunization (EPI). This data aided in guiding the policy makers
in understanding the reason of XDR spread through water born,
direction of spread and identifying high burden areas for TCV
vaccination campaigns and catch up doses. Future strategies
should include adding culture positive XDR cases location
information from other major laboratories in Pakistan in the data
base and generating prediction models for spread of ceftriaxone-
resistant Salmonella in Pakistan using geospatial, genomic,
environmental and sero-prevalence data.
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ORIGINAL ARTICLE

contributes 47% to U5MR.1 Its rate is 19 per 1,000 live births
worldwide whereas in Pakistan it is 42 per 1,000 live births.2

Neonatal sepsis is a significant cause of morbidity and mortality
and contributes up to 13% - 15% of deaths in developed, 30%
- 50% deaths in developing countries and 28% neonatal deaths
in Pakistan.3-5

Neonatal sepsis is defined as the clinical syndrome with presence
of both infection and systemic inflammatory response.6 Clinical
variables suggestive of sepsis are lethargy, feed intolerance,
apnea, prolonged capillary refill time and hypotension along
with variability in temperature, heart rate and respiratory rate.
Laboratory parameters suggestive of sepsis include leukocytosis,
leukopenia, raised C-reactive protein, Immature: Total neutrophil
ratio, thrombocytopenia, raised plasma lactate, raised
procalcitonin, increase in IL-6 or IL-8, 16S PCR positive.7

Whereas, blood culture is the gold standard for its diagnosis.8

Sepsis has variable impact on neonatal glucose level leading
to hypoglycemia (blood sugar level <47mg/dl) or hyperglycemia
(blood glucose level >125 mg/dl).9,10 Septic neonates experience
hypoglycemia because of reluctance to feed, increased metabolic
demand, hypothermia and defective gluconeogenesis. Different
studies have shown its variable association with brain injury,
epilepsy and neurocognitive outcome in later childhood.11,12

Whereas, hyperglycemia is due to increased production of stress
hormone like glucagon, growth hormone, catecholamines,
glucocorticoids and an increase in proinflammatory
cytokines.12,16 Complications associated with neonatal
hyperglycemia are intra-ventricular hemorrhage, late onset
infections and necrotizing enterocolitis.13

Incidence of altered blood glucose in septic neonates varies in
different studies showing 7.63% to 13.5% of septic neonates
experiencing hypoglycemia.14,15 While, 23.8%16 to 50%13 of
septic neonates observed to have hyperglycemia. Reported
mortality in hypoglycemic septic neonates is 42.8%, whereas
it is 11.8% to 32.4 % in septic neonates with hyperglycemia.15,18,19

There is paucity of local data regarding impact of serum glucose
levels on outcome of septic babies. The current study was
designed with an aim to fill in this gap. The information obtained
will help in identifying those septic babies that require
preferential attention and channelizing resources and will
ultimately lead to improvement in their morbidity and mortality.

Abstract

Background
In Pakistan, neonatal mortality rate is 42 per 1,000 live births
and sepsis contributes up to 28% neonatal deaths.2,3,5 Sepsis
has variable impact on neonatal glucose level. This study was
conducted to determine if abnormal glucose levels compromise
the outcome in neonatal sepsis.

Methods
This study was conducted in the Neonatology Department of
The Children’s Hospital, Lahore from September 2017 to
February 2018. Two hundred and twenty septic neonates with
positive blood culture were included in this descriptive cross
sectional study. Blood glucose estimation was done using blood
glucose strips, later confirmed with spectrophotometer technique.
Statistical analysis was performed using SPSS v19.

Results
Among 220 blood culture proven septic neonates, there were
128 (58.2%) males and 92 (41.8%) females. There were 71
(32.27%) low birth weight babies and 36 (16.4%) large for
gestational age babies. Blood sugar level monitoring showed
that hypoglycemia and hyperglycemia was noted in 35(15.9%)
and 52(23.63%) neonates, respectively, while 133 (60.5%) had
normal glucose level. Among all neonates, 145 (65.9%) survived
while 75 (34.1%) expired. Among total 75 expiries,
hypoglycemia, euglycemia and hyperglycemia were documented
in 12(16%), 39 (52%) and 24 (32%) babies, respectively.
Hyperglycemic neonates had significantly increased mortality
(p=0.036) and prolonged hospital stay (p=0.02).

Conclusion
Abnormal serum glucose level compromises the outcome in
neonatal sepsis. Hyperglycemia leads to significant increase in
mortality in neonatal sepsis and prolonged hospital stay.

Key words
abnormal serum glucose, neonatal sepsis, neonatal mortality.

Introduction
Neonatal mortality is a major health issue globally and
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Material & Methods
This descriptive cross sectional study was conducted from
September 2017 to February 2018 in the Neonatology Unit of
The Children’s Hospital & the Institute of Child Health, Lahore.
It was initiated after obtaining permission from the Institutional
Review Board of the hospital. Informed written consent was
obtained from parents or guardians. Sample size was calculated
with 80% power of test and 5 % level of significance by using
formula:

n=Z^2(p) (1-p)/d^2

Blood glucose estimation of every neonates with probable
sepsis was performed at the time of admission by glucose test
strips (hexokinase method) later confirmed with
spectrophotometer technique. Neonates with blood culture
proven sepsis were included in study and neonates with surgical
problems, malformations, syndromes, infant of diabetic mother
and those who received intravenous glucose within 6 hours
before or after admission before checking of glucose level were
excluded. Incomplete data and left against medical advice
(LAMA) before completion of data were also excluded.

Each septic neonate was managed as per standard institutional
guidelines. On the basis of blood sugar, babies were classified
into groups as hypoglycemia (blood sugar level <47mg/dl),
euglycemia (47 – 125 mg/dl) and hyperglycemia (blood glucose
level >125 mg/dl).9,10 Information including demographic data,
outcome and duration of hospital stay were recorded on data
form. Duration of stay more than 14days was labeled as
prolonged hospital stay.

Statistical analysis was performed using Statistical Package for
Social Sciences (SPSS) 19. The studied variables were described
by numbers and percentages.  Chi-square test was applied to
study differences in the various categories and group. P-value
<0.05 was taken as significant relation among variables and
categories.

Results
Out of 260, blood culture proven septic neonates, 40 were
excluded and finally the data of 220 neonates was analyzed.
There were 58.2% (n=128) male and 41.8% (n=92) females

(table 1). There were 32.27% (n=71) low birth weight neonates,
16.4% (n=36) large for gestational age and 51.36% (n=113)
were normal weight neonates (table 2).

Blood sugar levels showed that hypoglycemia and hyperglycemia
was noted in 15.90% (n=35) and 23.63% (n=52) neonates,
respectively, while 60.45% (n=133) neonates had normal glucose
level (table 2).  A percentage of 50.70% of low birth weight
septic neonates were observed to have hyperglycemia while
33.33% of neonates with birth weight more than 3.5kg
experienced hypoglycemia.

A total of 65.9% (n=145) septic neonates survived while 34.1%
(n=75) died. Among 75 neonates who died, hypoglycemia,
euglycemia and hyperglycemia were documented in 16%
(n=12), 52% (n=39) and 32% (n=24) neonates, respectively.

Among 35 hypoglycemic neonates, 12(34.3%) died while
23(65.7%) survived with (p-value =0.97). While in 133

Gender
Glucose Male Female Total

n n n
%  within %  within %  within
glucose glucose glucose

Hypoglycemia 18 17 35
51.4% 48.6% 100%

Euglycemia 76 57 133
57.1% 42.9% 100%

Hyperglycemia 34 18 52
65.4% 34.6% 100%

Total
n 128 92 220
%  within gender 58.2% 41.8% 100%

Table 1: Comparison of Gender and Blood glucose level

Table 2: Comparison of birth weight and blood glucose level (n=220)

Weight (kg) Hypoglycemia Euglycemia Hyperglycemia Total
n (%) n (%) n (%) n (%)

1.5-2.49 14(19.71%) 21(29.57%) 36(50.70%) 71(32.27%)

2.5-3.49 09(7.96%) 93(82.30%) 11(9.73%) 113(51.36%)

>3.5 12(33.33%) 19(52.77%) 05(13.88%) 36(16.36%)

Total 35(15.90%) 133(60.45%) 52(23.63%) 220 (100%)
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euglycemic neonates, 39(29.3%) died while 94(70.7%) survived
with (p value =0.06). Among 52 hyperglycemic neonates,
24(46.1%) died while 28(53.9%) survived (p-value = 0.036)
(figure 1).

Among 35 hypoglycemic neonates, 14(40%) had prolonged
hospital stay ( p=0.31) and in euglycemic neonates, 59(44.36%)

had prolonged hospital stay (p=0.21). Among 52 hyperglycemic
neonates, 32(61.5%) had prolonged hospital stay (p=0.023)
(figure 2).

Discussion
Neonatal sepsis is one of the major contributing factors among
the numerous risk factors for neonatal morbidity and mortality.

Fig 1. Outcome of septic neonates in relation to blood glucose level

Fig 2. Length Hospital stay

Abnormal glucose metabolism in neonatal sepsis may worsen
the outcome in neonates.  This descriptive cross sectional study
was carried out with an objective to find the effect of blood
glucose level on outcome in confirmed neonatal sepsis.

In our study, males were 1.4 times more as compared to female
neonates. Similar demographic patterns were observed in studies

carried out in various NICUs.13,16 Low birth weight is an
important risk factor for neonatal sepsis.20 Septic low birth
weight babies are more prone to have altered blood glucose
level because of intricate multifaceted mechanism involving
altered endogenous glucose production, insulin response,
catecholamine and their antagonists along with reduced oral
intake and hypothermia.13  Sultan11 has shown in study that
15.3% septic low birth weight neonates have hypoglycemia.
Similarly in our study, 19.71 % septic low birth weight neonates
were hypoglycemic. On the other hand, fifty percent of the
septic low birth weight babies experienced hyperglycemia.
Whereas, reported incidences of hyperglycemia in VLBW
babies vary a lot between 20 and 80% due to different cut off
values used to define hyperglycemia in different studies.21

In a study conducted by Swain15 7.63% of all septic neonates
had hypoglycemia while in a study from Bangladesh,14

documented prevalence of hypoglycemia was 13.5% in neonatal
sepsis. Studies by Sabzehei et al16, Islam17 and Gul13 reported
that 29%, 23.8%, and 50% of all septic neonates had
hyperglycemia, respectively. In our study 15% septic neonates
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were hypoglycemic, 23.6% hyperglycemic and 61.4%
euglycemic. The difference in results is because of difference
in study design, including birth weight and different levels to
be considered as hyperglycemia or hypoglycemia.

Reported mortality in hypoglycemic neonates with probable
sepsis is 32%, by Ahmed and Khalid.11 The results are
comparable to our study as 34.3% hypoglycemic septic neonates
died. This similarity could be due to similarity in study
population. In a study from Thailand and Sudan, 32.4% and
11.8% of septic neonates with hyperglycemia died.18,19 However,
reported mortality was quite high (46.1%) in our septic
hyperglycemic neonates. This difference can be due to different
comorbidities with hyperglycemia leading to high mortality.

Prolonged hospital stay was observed in hyperglycemic neonates
which is attributed to complications related to high blood
glucose level requiring interventions including intraventricular
hemorrhage and necrotizing enterocolitis.. Sabzehei et al22

found that hyperglycemic neonates had prolonged hospital stay
as compared to non-hyperglycemic neonates. This is comparable
to our study where prolonged hospital stay was statistically
significant in hyperglycemic septic neonates.

For the babies with confirmed neonatal sepsis, there must be
a meticulous monitoring of glucose level as they are at risk of
developing hyperglycemia which, if managed early may lead
to better outcome otherwise lead to an adverse outcome and
prolonged hospital stay. Further, research work needed by the
torch bearers in neonatology field to make a consensus statement
regarding the target blood glucose levels in neonatal sepsis to
improve the outcome.

Conclusion
Abnormal serum glucose level compromises the outcome in
neonatal sepsis. Hyperglycemia leads to significant increase in
mortality in neonatal sepsis and prolonged hospital stay.
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Abstract

Background
Pakistan, being a developing country faces the challenge of
compromised maternal and child health, as a state it is lagging
behind with poor child health status and extremely high mortality
rates for the past many years. Immunization can be considered
to be the keystone factor to help combat with this situation.

Objective
To assess the influence of fathers’ socioeconomic status on the
vaccination status of children aged less than five years in the
Northern Peri-Urban areas of Lahore.

Design
Community based household survey

Methodology
Community based household survey was conducted in Northern
Peri-urban areas of Lahore within a period of three months. A
total of 939 households were visited, married couples having
at least one child were enrolled in the study after informed
consent. A pretested structured questionnaire translated in local
language was used to collect data pertaining to socio-
demographic profile, paternal education, occupational status
and immunization status of under five children.

Result
Survey was conducted on a total of 939 households inhabited
by 5,356 members,836 household had male heads, mean age
45+14 years and 153 were headed by females, mean age 52+15
years. Children under 5 years of age, 617 (74%) were fully
vaccinated, 111 (13%) partially vaccinated and 108 (13%)
unvaccinated. Income of 541 (65%) was less than 15,000 and
295 (35%) more than 15,000. Majority fathers were uneducated
or had attended madrasah/Quran literate 550 (66%). No
significant relationships were exhibited between vaccination
status of children, income and father’s educational status

Conclusion
As observed father’s educational status was pertinent in
determining the vaccination status of their children in addition
to the socioeconomic status. Majority fathers were illiterate
thus highlighting the need of educational services in addition
to better EPI coverage within this particular area.

Keywords
Immunization, Father Education, Household Survey

Introduction
Pakistan, being a developing country faces the challenge of
compromised maternal and child health, as a state it is lagging
behind with poor child health status and extremely high mortality
rates for the past many years. In 2017 the under –five mortalities
have been reported to be 74.9/ 1000 live births.1 Appropriate,
acceptable and implementable steps need to be taken to identify,
improve and reduce the factors responsible for these
circumstances. Immunization can be considered to be the
keystone factor to help combat with this situation.2

The Expanded Program on Immunization was launched in 1979
by UNICEF and WHO, with the objective of prevention of
childhood diseases. This program still faces a number of hurdles
in provision of complete immunization. According to the
Pakistan Demographic and Health Survey 2017-2018 80% of
children are fully vaccinated in Punjab and only 1% are not
vaccinated.3 Punjab Health Survey (PDHS) 2016 over 81% of
children aged 12-23 months are fully vaccinated in Punjab.3

According to the Pakistan Demographic Health Survey (PDHS)
2017-2018 the total vaccination coverage in Pakistan has
improved from 54% to 66%.3

Education inculcates moral and ethical values, positive thinking
and attitudes within an individual. Education helps to strengthen
one’s mind enabling to perceive to deal with specific challenges
in life. Parental education plays a significant role in decision
making and comprehending different preventive health services
concerned with their children, especially immunization. Many
studies, emphasize and support that educated parents play a
dominant role in regards to immunization of their children. The
comprehensive involvement of both parents is fruitful.4,5 It was
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observed that lowest immunization coverage was noticed in
children with lesser educated fathers, thus parental education
had a positive effect in promoting immunization coverage.6

Gaps have been identified in the knowledge of parents regarding
prevention of infectious diseases thus highlighting the importance
of awareness of parents especially fathers regarding relevant
information related to these diseases.7 It has been noted that the
availability of relevant information with respect to children’s
health  is important for parents as it influences them in decision
making, especially in relation to immunization.8 Another
misleading factor responsible for prevention of immunization
are the associated risks which may occur due to immunization.
Misconceptions regarding immunizations need to be reviewed
to reduce chances of non-immunization.9 It has been distinguished
that the immunization status of children is related to the socio-
economic status of the household. In India it has been observed
that children belonging to the poorest economic household
showed an increase trend in non-immunization.10 Low and
middle income countries also exhibit missed opportunities in
immunization.11 Studies reported different issues responsible
for low immunization coverage in Pakistan. Researches in
Pakistan have also highlighted different issues responsible for
the low vaccination coverage.

These included distant vaccination centers, improper knowledge
of Expanded Program on Immunization (EPI) schedule and
parental education.12

It is imperative that we understand the relationship of parental
especially father’s education and socioeconomic status in
deciding the vaccination status of their children. The parent’s
awareness especially fathers in relation to the understanding
of the significance of vaccination requires interventions to
address this domain, as decision making of children’s health
is dependent on the parents. Pakistan is in dire need to improve
its EPI vaccination coverage to overcome and eliminate the
prevailing communicable diseases in children. Research targeting
this domain is essential as it would help us identify areas where
we could use interventions to enhance the awareness of parents
especially fathers regarding the importance of vaccination as
they play a major role in decision making. In addition, Pakistan
is in dire need to improve its EPI vaccination coverage so as
to target the elimination of targeted communicable diseases.

This study was conducted with the aim to assess the influence
of father’s socioeconomic status on the immunization status of
children aged less than five years in the Northern Peri Urban
areas of Lahore. This study was conducted with the aim to
assess the influence of father’s socioeconomic status on the
vaccination status of children aged less than five years in the
Northern Peri Urban areas of Lahore.

Methodology
In the Northern Peri urban areas of Lahore including the towns
of Malikpur, Bheni, Talwara, Jandiala, Icho Gill and Awan Dhai

Wala, Union Council 176 a community based household survey
was conducted within a period of three months. Each town
approximately has 2500 households, every 15th house (calculated
by systematic random sampling/kth fraction) was visited
amounting to a total of 939 households. Married couples having
at least one child were enrolled in the study after informed
consent. Investigators conducted personal interviews collecting
data pertaining to socio-demographic profile, paternal
educational, occupational status and EPI vaccination status of
under five children. Children up to five years of age receiving
complete course of EPI vaccination were considered fully
vaccinated, unvaccinated were children up to five years of age
receiving no dose of any EPI vaccination and partially vaccinated
were children up to five years of age missing even one dose of
any EPI vaccination. A non-response rate of less than 3% was
encountered. A pretested structured questionnaire translated in
local language was used. Pilot study was conducted on ten
households before using the instrument. Consent was taken
from all of the participants and Institutional Review Board
clearance was sought before collection of data. Analysis was
done on SPSS version 20 with chi square being the test of
significance at 95% confidence interval p value of 0.05 has
been considered significant. Chi Square was calculated.

Results
This survey was conducted on a total of 939 households inhabited
by 5,356 members, out of whom 836 household had male heads,
mean age 45.5+ 14.6 years and 153 were headed by females,
mean age 52.6+ 14.9 years.

Households with male heads were evaluated for further results.
Children under 5 years of age, 617 (74%) were fully vaccinated,
111 (13%) partially vaccinated and 108 (13%) unvaccinated.
The questionnaire was based on categories of income defined
on the basis of previous surveys done in the community of
Nainsukh. So, the mean income cannot be generated. The cross
tabulation between the education of fathers and vaccination
status shows that there was no significant relationship between
education status and vaccination based on our results. The
relationship of income with vaccination status exhibited a non-
significant relationship with a p value of 0.060, indicating that
households with income more than 15,000 rupees had only 6%
more vaccination coverage than households with low income.

Discussion
Despite many strategies Pakistan faces the dilemma of low
vaccination coverage of children which can be attributed to
many factors. It is utmost importance that these factors be
highlighted. This study was conducted to highlight the influence
of father’s socioeconomic status on the vaccination status of
their children. Majority children of the Northern Peri urban
areas of Lahore were vaccinated as witnessed in the current
study depicting the overall picture of Punjab especially Lahore.
More than half of the children were fully vaccinated supporting
the fact that majority parents were aware of the importance of
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vaccination in addition to proper coverage of all areas within
the province.13

Various studies support the fact that maternal education is
essential for the well-being of children, but on the other hand
father’s education cannot be denied as being head of the
households they are the decision makers.14, 15, 16 Analysis of six
low income countries including Pakistan reported that countries
with low paternal educational status had less vaccination
coverage.17 In a Nigerian study similar results were reported
in addition lack of approval of father towards vaccination, poor
paternal educational and socioeconomic statue were emphasized
upon.18 Contrarily in the current study although majority fathers
were illiterate or had a low educational status the vaccination

Cross Tab I: Relationship between Educational Status of
Father and Vaccination Status

Children Vaccination Status
(n = 836)

Educational Status Yes No

Illiterate/ Quran /
Madrassah 459 91

(83.5%) (16.5%)

Primary to Matric 206 34
(85.9%) (14.1%)

Intermediate 31 3
(91.2%) (8.8%)

Bachelor & Above 12 0
(100%) (0%)

Total 708 128
(84.7%) (15.3%) p=0.38

Cross Tab II. Relationship between Income and Vaccination
Status

Children Vaccination Status
(n = 836)

Income /months Yes No Total
(household)

Less than 15,000 447 94
(82.6%) (17.3%)

More than 15,000 261 34
(88.4%) (11.6%)

Total 708 128
(84.7%) (15.3%) p=0.06

Table 1: Socio-demographic data

Frequency (%)

Income/month
Less than 15,000 541 (65%)
More than 15,000 295 (35%)

Educational status of Father
Illiterate/Quran/Madrasah 550 (68%)
Primary to Matric 240 (29%)
Intermediate 34 (4%)
Bachelors & above 12 (1%)

Immunization Status of Last Born Child
Partially vaccinated 111 (13%)
Unvaccinated 108 (13%)
Fully Vaccinated 617 (74%)

Total 37,560 Households Enrolled

Less than 3%
Non-response rate

After systematic
random sampling
every 15th house

was visited

836 Households
had male heads

153 Households
had female heads

Total 939
Households

assessed

36,621 Households
agreed for survey

Flow Diagram:

The reasons for non-response rate among the households were:
1. Not willing to be a part of the study.
2. Non-availability of the household members on the particular

day of pre-survey.
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coverage was high and a significant relationship was not
established (p value 0.382). This can be attributed to the fact
that this study was conducted in a Peri urban area where
awareness levels were high as vaccination camps were being
conducted in addition during surveys importance of EPI
vaccination was being emphasized upon parents as was done
during our data collection too.

The current study witnessed most of the households to have an
income of less than 15,000 PKR in accordance with the
educational status of fathers and low vaccination status of their
children (p value 0.008), as was observed in a study conducted
in Africa majority households belonged to the lower class with
non- educated father’s thus less vaccinated children.19

A study conducted in Sindh, Pakistan highlighted that poor
socioeconomic status of parents can be considered to be an
important predictor of the vaccination status of their children
majority having a monthly income of less than 3000 PKR.20,21

The irony being that free vaccination programs are not the only
solution for adequate vaccination we need to take into account
many factors.

This study emphasizes on the fact that we still need to investigate
and identify various factors associated with immunization status
of children. Limitations encountered were minimal sample size
was enrolled in lieu of the feasibility. Vaccination evidence was
based on responses as in most of the houses vaccination cards
were not available so the element of recall bias cannot be denied,
but data was collected under the supervision of the principal
investigator after training of the data collectors.

Conclusion
Vaccination coverage in the Northern Peri Urban areas of
Lahore is 85%. As observed father’s educational status was
a pertinent in determining the immunization status of their
children in addition to the socioeconomic status. Majority
fathers were illiterate thus highlighting the need of educational
services in addition to better EPI coverage within this particular
area. Surveys in different geographical areas need to be
conducted so as to have a broader overview of the vaccination
coverage, status and factors associated with it throughout the
country.
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Abstract

Objectives
To determine the antimicrobial resistance pattern among
pathogenic gram-negative bacilli isolated from patients with
nosocomial infections at PNS Shifa hospital, Karachi.

Study design
Descriptive cross sectional study

Place and Duration of study
The study was carried out at the Department of Microbiology,
PNS Shifa hospital from Jan 2015 - Dec 2016.

Methodology
All samples received from surgical and medical intensive care
unit were included in the study. Samples from patients with
insufficient medical history were excluded. Initially, gram stain
from fresh sample was made followed by inoculation on Blood
agar, Mac Conkey agar and Chocolate media (Biomeurx) for
24-48 hours. Pus samples were inoculated additionally on
anaerobic media, as per CLSI 2016 guidelines. Positive cultures
were tested for antimicrobial susceptibilities by Kirby-Bauer
technique according to CLSI guidelines. The results were further
confirmed by minimum inhibitory concentration.

Results
In 900 patients, a total of 248 gram negative bacilli were isolated
in either mono-microbial or poly-microbial cultures. The most
frequent pathogens were  Klebsiella pnemoniae 88( 32%)
followed by  Acinetobacter baumanii 63 (23%), Pseudomonas
aeruginosa 36 (14%), and E.coli 31(11%), and less frequently
isolated organisms, Enterobacter aerogenes , Enterobacter
cloacae  and  Stenotrophomonas maltophilia , Salmonella typhi,
Proteus mirabilis, Proteus vulgaris, Citrobacter freundii,
Burkhorderia cepacia ,Serratia marcesens and Serratia odorifera
comprises 12% of the isolates. The tested antimicrobials were
ampicillin, amoxicillin-clavulanate, ceftriaxone, cefepime,
ceftazidime, doxycycline, Co-trimoxazole, gentamicin, amikacin,
ciprofloxacin, levofloxacin, tazobactum-piperacillin, imipenem,
meropenem and, polymyxin. The antimicrobial susceptibility

was high for polymyxin (100%), imipenem (44.6%), meropenem
(44.5%), sulbactam-cefoperazone (42.75%) tazobactum-
piperacillin (40%), amikacin (29%), gentamicin (31%),
doxycycline (28%), ciprofloxacin (12%). Carbapenem resistance
was highest amongst Pseudomonas aeruginosa , Klebsiella
pnemoniae. and Acinetobacter baumanii (76%), followed by,
and Enterobacter aerogenes (69%) E.coli (30%). All carbapenem
resistant isolates were tested for susceptibility to
polymyxin, susceptibility to which was 100%.

Conclusion
Antimicrobial susceptibility of the three most common isolates
in our study has been restricted to carbapenems and colistin.
Even carbapenem resistance is significantly higher, that makes
it unsuitable to be used as an empirical antibiotic. The decreasing
sensitivity of MDR gram negative bacteria to third generation
cephalosporins and carbapenems leaves us with colistin as the
only option.

Use of colistin has become a unlikeable necessity in spite of
the cost and side effects pose by them.

Key Words
Antibiotic, Antimicrobial resistance, Gram-negative Isolates,
Intensive care unit

Introduction
Gram negative bacilli causing significant numbers of infections
in intensive care units (ICU)1 are a great threat as most of them
exist as multidrug resistant isolates.

They are responsible for 45–70% of ventilator-associated
pneumonia (VAP), 20–30% of catheter-related bloodstream
infections and generally are involved in ICU-acquired sepsis
such as surgical site or urinary tract infections (UTI).2

Nevertheless, alarming resistance rates are now being
increasingly reported worldwide, and rising trends may elicit
concerns for the coming years.3

Exclusively restricted to the hospital setting, this issue
increasingly applies for patients with healthcare-associated.4,5

and even community-acquired infections.6 Patients are usually
found to be on prolonged exposure to broad spectrum antibiotics,
invasive procedures and  suffer from  an immunocompromised
status.7 Enterobacteriaceae and non-fermenting GNB
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(Pseudomonas aeruginosa, Acinetobacter baumannii and
Stenotrophomonas maltophilia) account for the major part of
the troublesome situation.8

A high prevalence of extended spectrum beta lactamase
producing E.coli and Klebsiella pnemoniae has been reported
many times in blood stream infections. 9, 10

A hoard of antibiotic-inactivating enzymes and non-enzymatic
mechanisms have contributed to antimicrobial resistance in
gram negative bacteria (GNB).11 Both may be intrinsically
expressed by a given species of bacteria (chromosomal genes),
or acquired by a subset of strains within the same specie as a
consequence of mutations in chromosomal genes or horizontal
transfer mechanisms incorporated in mobile genetic elements.2

The reasons for development of resistance are multiple and are
attributed to antibiotic overuse and misuse together with failing
infection control practices in health care setting.12

Multidrug resistant gram-negative infections are being
increasingly reported from our critical care unit. In order to
guide a clinicians in reforming a better treatment plan for
multidrug resistant gram negative infections, we have
investigated the antimicrobial resistance patterns among gram-
 negative bacteria isolated from ICU patients at PNS Shifa
hospital Karachi and devise a plan to curb antibiotic resistance.

Material & Methods
This study was carried out at PNS Shifa hospital in Karachi
from January 2014 to December 2016. The study protocol was
approved by Ethical Review Committee of PNS Shifa hospital.
This was descriptive cross-sectional study. Sampling was done
by non-probability consecutive sampling technique.

Patients belonging to adult ICU, pediatric ICU and neonatal
ICU were included in the study.
Out of 900 culture positive specimens, 248 specimens that yield
non-lactose fermenting and lactose fermenting gram negative
rods were included in our study. The remaining 652 specimens
comprising of gram positive pathogens and fungal isolates were
excluded from our study.

Three sets of samples were taken in the ICU. First set consisted
of diagnostic samples that were taken at the time of ICU
admission. These samples were not included in our study. The
remaining two sets were surveillance samples that were taken
weekly and then followed twice weekly in order to monitor
hospital acquired infections and identify carrier state of the
patient. Surveillance samples were included in our study.

Specimens received for culture and sensitivity comprised of
Blood, Bronchi alveolar lavage, tracheal aspirates, sputum,
body fluids, pus specimens, central venous catheter tips and
urine specimens. Specimens were then inoculated on blood
agar, MacConkey agar and chocolate agar (Biomeurx) for 24-

48 hours. Organism was identified up to species level using
API 20E and API 20NE.

Sepsis in terms of microbiology was defined as one or more
positive blood culture collected during stay in the ICU. In an
individual patient, positive cultures from each site were counted
as separate samples. All information was documented on a
research questionnaire. The information collected included
demographic characteristics of patients, site of infection, and
antibiotic sensitivity of the isolate. MDR isolate was defined
as resistance to 3 or more than three categories of antimicrobial
against which it has been tested.13

The isolates were identified using standard microbiological
techniques, on the basis of colony morphology and biochemical
tests using API 20E and 20NE (Biomeurx, France). Antimicrobial
susceptibility was determined by the Kirby-Bauer disc diffusion
method on Muller-Hinton agar (Oxoid, UK). Antimicrobial
discs used were: ampicillin  amoxicillin –clavulanate, ceftriaxone,
cefepime, ceftazidime, doxycycline, co-trimoxazole, gentamicin,
amikacin, ciprofloxacin, levofloxacin, tazobactum-piperacillin,
imipenem, meropenem, polymxin.

The Muller-Hinton agar plates were incubated aerobically at
35 ±2°C for 18-24 hours in ambient air. E. coli ATCC 25922
was used for QC of discs. The interpretation of zone diameters
was done according to clinical and laboratory standards institute
(CLSI) guidelines (2016). Isolates showing resistance to
antimicrobial agents were confirmed by minimum inhibitory
concentration using Etest method. The interpretation of minimum
inhibitory concentration was done according to clinical and
laboratory standards institute (CLSI) guidelines (2016).14 The
data was analyzed using SPSS 17.0. Descriptive statistics were
used to calculate frequencies and percentages of the qualitative
variables.

As per definition, MDR organisms are those which show
resistance to at least 3 different antibiotic groups.13 Antibiotics
for which susceptibility testing has been done and were found
to be susceptible to more than 80% isolates are included in the
study.  Multidrug resistant (MDR) has been defined for clinically
significant major gram negative bacteria such as Acinetobacter
baumanii, Pseudomonas aeruginosa, Escherichia coli, and
Klebsiella pnemoniae. Antibiotics tested for gram negative
pathogens were Aminoglycosides (AMG), Cephalosporins
(CEPH), Carbapenems (CARB), Tetracyclines (TETRA) and
Fluroquinolones (FQ).

Class 1: This class includes organism that pose resistance to
five classes of antimicrobials such as aminoglycosides, third
generation cephalosporins, fluoroquinolones, carbapenems,
and tetracyclines.  Acinetobacter baumanii are labelled as class
1 MDR organism as tetracyclines are tested only for
Acinetobacter baumanii among MDR GNB.
Class 2: Organism included in this class demonstrate resistance
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against four classes of antimicrobials such as aminoglycosides,
third generation cephalosporins, fluoroquinolones and
carbapenems.
Class 3: This class is further divided in 3a, 3b, 3c and 3d
3(a): Resistance against three classes of antimicrobials such as
aminoglycosides, third generation cephalosporins and
fluoroquinolones but  sensi t ive to carbapenems.
 3(b): Resistance demonstrated against three classes of
antimicrobials such as third generation cephalosporins,
fluoroquinolones and carbapenems but sensitive to
aminoglycosides.
 3(c): Resistant to three classes of   antimicrobials such as
aminoglycosides, fluoroquinolones and carbapenems, but
sensitive to third generation cephalosporins.
 3(d): Resistant to three classes of antimicrobials such as
aminoglycosides, third generation cephalosporins and
carbapenems, but sensit ive to fluoroquinolones.

Note: For general gram negative bacilli; ceftriaxone and
ceftazidime were used in third generation cephalosporins except
for Acinetobacter and Pseudomonas species, where only
ceftazidime was used. In category of carbapenems, meropenem
was used; aminoglycosides were represented by gentamicin
and amikacin, and for fluoroquinolones, ciprofloxacin was the
model drug.

Results
Among 900 culture positive patients selected for study, gram
negative rods were isolated from 248 (28%) patients.
Most common clinical specimen yielding gram negative
pathogens during the present study were respiratory specimens
131 (47.9%) followed by blood 41 (15%) and pus 50 (18.3%).
Distribution of   pathogens among different clinical specimens
received from the ICUs during the study period is shown in
(table1). It was observed that   Klebsiella pnemoniae 88 (32.2%)
was the most common organism isolated from various clinical
specimens in our study followed by Acinetobacter baumanii
63(23%) (Figure1). Other common organisms isolated in
decreasing order were Pseudomonas aeruginosa 36 and E.coli
31 (12%).

Frequency of pathogens in neonatal, pediatric and adult ICUs
(table 2). Klebsiella pnemoniae N=11, Citrobacter species N=8
and Enterobacter species N= 4 were recurrently reported from
the pediatric ICUs. In Adult ICUs, Klebsiella pnemoniae, N=65
Acinetobacter baumanii, N=60 and Pseudomonas aeruginosa
N=33 were more common.

The gram-negative bacilli in our study belong to family
Enterobacteracae and some isolates of non- enterobacteracae
family. Antimicrobial resistance pattern is depicted in (table
3). In our study we noted that Klebsiella pnemoniae of family
enterobacteracae ranks top in the gram negative bacilli isolated
from ICU. Most of the Klebsiella isolates were multi drug
resistant organisms showing resistance against three or more

than three groups of antimicrobials. High resistance was shown
against carbapenems and aminoglycosides. Among non-
enterobacteracae family, Acinetobacter baumanii and
Pseudomonas aeruginosa were most common clinical isolates
in this family. Both of these gram negative bacteria turned out
to be, highly non-susceptible to quinolones, cephalosporins
and beta lactam inhibitor group of drugs. Resistance to
carbapenems was high and does not show any significant
difference when compared to isolates of enterobacteracae family.

When we study co resistance pattern among significant  gram
negative bacilli [tab-4],  we find that  out of 218 gram negative
bacilli isolates recovered, 105(48.1%) isolates were multidrug
resistant i.e., resistant to at least three or more than three classes
of antimicrobial agents. About 14.6% of isolates are resistant
to four groups of antimicrobials and 2.2% of isolates were
resistant to three classes of antimicrobial drugs. It was observed
that 34.09% of Klebsiella pnemoniae, 35% of Acinetobacter
baumanii and 38.8% of Pseudomonas aeruginosa showed
complete resistance to aminoglycosides, quinolones, macrolides,
tetracyclines and carbapenems.

Discussion
Antimicrobial resistance among pathogens is a serious threat
to mankind that is difficult to overcome. Multi-drug resistant
infections by gram negative bacilli are some of the key causes
of deaths, morbidity and economic setback amongst hospitalized
patients.  Through this study we identify major organisms and
their antimicrobial resistance patterns. We tend to find out the
shortage of antimicrobials that we will be facing in near future.

Klebsiella pnemoniae (35.4%) was the most common organism
isolated from our intensive care unit.  Jamil et al., in a
retrospective study conducted at a tertiary care hospital15 has
narrated similar findings where Klebsiella pnemoniae was the
most common infective agent isolated. In a study by Siddiqui
et al, Acinetobacter species was often isolated infective agent
followed by Klebsiella pnemoniae.16 Different members of the
enterobacteracae family isolated less often consists E.coli
(12.5%), Enterobacter and Citrobacter species (4%).  These
multidrug resistant isolates are a challenge to the treating
medical practitioner and cause of economic burden for the
hospital.

Among members of non-enterobacteracae family, gram negative
bacilli like Acinetobacter baummanii (25.4%) followed by
Pseudomonas aeruginosa (14.5%) were the ensuing common
class of microorganisms isolated from clinical specimen. These
isolates are reported from pus and respiratory specimens. They
are next common to Klebsiella pnemoniae in their occurrence
from respiratory specimens. All the three isolates have
significantly different mechanisms which lead to their
p redominance  in  r e sp i r a to ry  spec imens  f rom
immunocompromised patients of ICU. Klebsiella pnemoniae,
have capsular antigens that resist complement mediated killing
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Table 1: Shows number of different clinical specimens received from ICU patients. Total specimens =273

Blood(41) Respiratory Urine(32) Pus(50) Body fluids(10) CVP tip(9)
15% specimens 11.7% 18.3% 3.6% 3.2%

(131)  47.9%

Acinetobacter Klebsiella E.coli(15) Klebsiella Klebsiella Klebsiella
baumanii (4) pnemoniae(59) 46.8% pnemoniae(6) pnemoniae(2) pnemoniae (4)
9.7% 45% 12% 20% 44%

Klebsiella Acinetobacter Klebsiella E.coli(3) Pseudomonas Enterobacter
pnemoniae(14) baumanii(24) oxytoca(2) 6% aeruginosa (4) cloacae(1)
34.1% 18.3% 6.2% 40% 11%

Burkhorderia Pseudomonas Enterobacter Pseudomonas Acinetobacter Citrobacter
cepacia(1) aeruginosa(19) aerogenes(1) aeruginosa(5) baumanii(1) koseri(1)
2.4% 14.5% 3.1% 10% 10% 11%

Enterobacter E.coli(7) Citrobacter Acinetobacter Proteus
cloacae(3) 5.3% freundii(1) baumanii(29) mirabilis(1)
7.3% 3.1% 58% 10%

Citrobacter Enterobacter Pseudomonas Proteus
koseri(2) aerogenes(1) aeruginosa(2) mirabilis(1)
4.8% 0.76% 6.2% 2%

Citrobacter Enterobacter Acinetobacter Citrobacter
freundii(4) cloacae(5) baumanii(5) freundii(1)
9.7% 3.8% 15.6% 2%

Pseudomonas Proteus Proteus Klebsiella
aeruginosa(5) mirabilis(1) mirabilis(1) oxytoca(1)
12.1% 0.76% 3.1% 2%

E.coli(6) Providencia Serratia
14.6% rettgeri(1) odorifera(1)

0.76% 2%

S.typhi(1) Proteus
2.4% vulgaris(1)

0.76%

Citrobacter
koseri(1)
0.76%

Citrobacter
freundii(1)
0.76%
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whereas Acinetobacter baumanii and Pseudomonas aeruginosa
colonize respiratory tract of patients on prolonged mechanical
ventilation1 7  resulting in nosocomial infections.

Antimicrobial resistance varies in two commonly occurring
isolates of enterobacteracae family. Among, 34.9%(30/88) of
Klebsiella pnemoniae isolates were found to be resistant to 5
categories of antimicrobials consisting of third generation
cephalosporins, aminoglycosides, quinolones, carbapenems
and tetracyclines. Only 18.8 %( 16/88) of Klebsiella pnemoniae
isolates are found  come underneath the class of 4MDR i.e.
resistant to four categories of antimicrobials together with third
generation cephalosporins, aminoglycosides, quinolones,
carbapenems. As compared to Klebsiella isolates, a significantly
less degree of resistance is shown by E.coli. Among E.coli,
only 6.45% (2/31) isolates are classified as five MDR i.e.
resistant to cephalosporins, aminoglycosides, quinolones,
carbapenems and tetracyclines and  3.22% (1/31) are classified
as four MDR i.e. resistant to cephalosporins, aminoglycosides,
quinolones, and Carbapenum.

Members of non-enterobacteracae, show consistently higher
resistance patterns against all major classes of antimicrobials
used in our study. This data is supported by Kaushal V Sheth
et al18 and Cai B et al.19 A 60 %(38/63) of Acinetobacter
baumanii were found to be resistant to be meropenem; whereas
100 % (63/63) isolates are resistant to ceftriaxone .Resistance
is reduced to 57 % (36/63) once combinations
(sulbactam/cefoperazone) were used. A 52% (34/63) isolates
demonstrate resistance to amikacin and 60 % (38/63) isolates
are resistant to ciprofloxacin. Similar concordance patterns are
mentioned by Kaushal V Sheth at al.18 Only 36.5% (23/63)
isolates of Acinetobacter baumanii are resistant to doxycycline.
It can be assumed that doxycycline was found to be more
effective against Acinetobacter baumanii compared to the other
antimicrobials, hence it can be a promising agent for the
treatment of Acinetobacter baumanii infections.

Multidrug resistant Pseudomonas aeruginosa isolated from
multiple specimens of ICU patients is alarming, Resistance of
isolates of pseudomonas to class A category drugs including
ceftazidime was found to be 72%(23/36), while 52.7 %(19/36)
isolates showed resistance to  cefoperazone/ sulbactam.
Resistance to carbapenems and aminoglycosides was found to
be 69.4%(25/36) and 50%(18/36) respectively. Our isolates
revealed 64% (23/36) resistance to ciprofloxacin.  These results
are in agreement with many alternative studies.20

On comparison of co-resistance among multidrug resistant
gram-negative bacilli, we discover lactose- non fermenting
gram-negative bacilli superseding lactose -fermenting gram
negative isolates. It is evident that 30/88 (34.09%) Klebsiella
pnemoniae isolates have ceased responding to five major
categories of antimicrobials i .e. Cephalosporins,
aminoglycosides, quinolones, carbapenem and tetracyclines.

Fig 1. Pattern of gram negative Bacteria in percentages

Table 2: Distribution of pathogens in neonatal, pediatric
and adult Intensive care unit

Neonatal ICU Pediatric ICU Adult ICU

Klebsiella Klebsiella Klebsiella
pnemoniae pnemoniae pnemoniae
N=12 N=11 N=65

Enterobacter Citrobacter E.coli
cloacae freundii N=28
N=4 N=8

E.coli Citrobacter Acinetobacter
N=1 koseri baumanii

N=3 N=60

Pseudomonas Pseudomonas
aeruginosa aeruginosa
N=3 N=33

Acinetobacter Enterobacter
baumanii cloacae
N=3 N=6

E.coli Enterobacter
N=2 aerogenes

N=1

Serratia Burkhorderia
odorifera cepacia
N=1 N=1

Salmonella typhi Proteus mirabilis
N=1 N=4

Providencia rettgeri
N=1

Proteus vulgaris
N=1
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Table 3. Antimicrobial resistance pattern of gram negative isolates. % indicates resistance pattern of a clinical isolate to
corresponding antimicrobial agent

Antimicrobial Klebsiella Acinetobacter Pseudomonas E.coli Other gram
agent pnemoniae baumanii aeruginosa (N=31) negative rods

(N=88) (N=63) (N=36) N=30

Ceftriaxone/ 81 (92%) 63 (100%) 23 (72%) 29 (93.5%) 30 (100%)
Ceftazidime

Sulbactam- 66 (75%) 36 (57%) 19 (52.7%) 11 (35.4%) 14 (46.6%)
Cefoperazone

Meropenem 53 (60.2%) 38 (60%) 25 (69.4%) 6 (19.3%) 14 (46.6%)

Gentamicin 69 (78.4%) 35 (55%) 21 (58.3%) 18 (58%) 17(56.6%)

Amikacin 66 (75%) 34 (52%) 18 (50%) 10 (32.2%) 14 (46.6%)

Ciprofloxacin 79 (89.7%) 38 (60%) 23 (64%) 25 (80.6%) 20 (66.6%)

Doxycycline 61 (69.3%) 23 (36%) - 17 (54.8%) 21 (70%)

Aztreonam - - 28 (78%) - -

Table 4. Multidrug resistant pattern among significant clinical isolates of gram-negative bacilli.

Combination of antibiotic Acinetobacter Pseudomonas Escherichia Klebsiella Total MDR
baumanii aeruginosa* coli Pnemoniae gram negative

                      N=63 N=36 N=31 N=88 N=218

5MDR(AMG+CEFT/FEP*/CAZ*+
FQ+CARB+TETRA/TZP*) 22(35%) 14(38.8%) 2(6.45%) 30(34.09%) 68(31.1%)

4MDR(AMG+CEFT/FEP*/CAZ*+
FQ+CARB) 13(20.6%) 2(5.5%) 1(3.22%) 16(18.8%) 32(14.6%)

3MDR(AMG+CEFT/FEP*/CAZ*+
FQ) 0 0 3(9.6%) 0 0

3MDR(CARB+CEFT/FEP*/CAZ*+
FQ) 4(6.3%) 1(2.7%) 0 0 5(2.2%)

3MDR(AMG+FQ+CARB) 0 0 0 0 0

3MDR(AMG+CEFT/FEP*/CAZ*+
CARB) 0 0 0 0 0

Total MDR (%) 39(61.9%) 17(47.2%) 6(19.35%) 46(52.2%) 105(48.1%)

MDR=Multidrug resistant, AMG=aminoglycosides, CEFT=Ceftriaxone, FQ=Fluoroquinolone, CARB=Carbapenum,
TZP=Tazobactum-piperacillin, FEP=Cefepime, CAZ=Ceftazidime, *drugs for pseudomona
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As compared to Klebsiella, 35%(22/63) isolates of Acinetobacter
baumanii are multidrug resistant to these five antimicrobials.
E.coli, the second commonest lactose fermenting gram-negative
bacilli showed comparatively lesser degree of multidrug
resistance. Pseudomonas aeruginosa isolates on the opposite
hand are equally multidrug resistant as shown by (14/36) 38%
of isolates displaying multi-drug resistance to five categories
of antimicrobials. Nearly similar pattern of multidrug resistance
has been reported in different studies.21, 22

There are certain limitations of this study. First, non- availability
of adequate clinical data makes it a retrospective study.
Colonization of surfaces by Pseudomonas and Acinetobacter
makes it difficult to label these organisms as pathogens especially
when they are isolated from blood cultures. We are unable to
explore the outcome of patients suffering from hospital acquired
infections again due to limited data. Third, in depth analysis of
treatment in cases of MDR infections has not been done. MDR
organisms defined in this study are subjected to changes as per
upcoming guidelines and clinical efficacy of drugs when used
by clinicians. We can have entirely different pattern of
antimicrobial resistance once a different definition is applied.

Conclusion
Antimicrobial susceptibility of the three most common isolates
in our study has been restricted to carbapenems and colistin.
Even carbapenem resistance is significantly higher, that makes
it unsuitable to be used as an empirical antibiotic. The decreasing
sensitivity of MDR gram negative bacteria to third generation
cephalosporins and carbapenems leaves us with colistin as the
only option. Use of colistin has become a unlikeable necessity
in spite of the cost and side effects pose by them.

Recommendations
Detrimental effects of antimicrobial resistance surface as
prolonged hospital stays, increased financial burden and mortality
rate. The main goal of hospital administrators around the world
should be focused at making worthy efforts to reduce
antimicrobial resistance and hospital acquired infection.

Practicing antimicrobial surveillance is the need of the hour as
it directs in generating an antibiogram which reflects our national
data. It also guides the clinician in choosing the type of
antimicrobial drug and appropriate duration of therapy.
Antimicrobial surveillance cannot be achieved without an effective
hospital infection management policy with frequent revisions of
antimicrobial policy guideline. Thus, practicing antimicrobial
stewardship can help us in curbing antimicrobial resistance.
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Extremely Drug Resistant Pseudomonas in Qazi Hussain Ahmed Medical Complex, Nowshera, Pakistan.

Abstract
Nosocomial infections are major health issues in developing
as well as developed countries. The most common pathogens
that cause nosocomial infections are Staphylococcus aureus,
Pseudomonas aeruginosa, and E. coli. Pseudomonas Aeruginosa
is an ubiquitous organism because of its extraordinary survival
and adaptation abilities in various environments like soil, water,
sewage, hospitals etc. Among all gram-negative bacteria,
Pseudomonas is a predominant opportunistic pathogen which
usually infects persons having some underlying diseases and
compromised immune status. Increasing multidrug resistance
among nosocomial pathogens specially pseudomonas is alarming
and is a challenge for the health care providers in management
of various infectious diseases in hospital set up.

Key Words
Drug Resistance, Psuedomonas, Opportunistic Infections

Case Report
A 3 days old baby presented with Meningomyelocele with no
motor activities in the lower extremities presented to the Pediatric
surgery unit of Qazi Hussain Ahmed Medical complex. The
baby born in a local private clinic. Child was admitted in the
hospital 17/12/2017 for Meningomyelocele and operated on
18/12/2017. Baby weight was 3 kg and well built otherwise
(Figure 1). Daily dressing was in routine protocol along with
treatment of infection with antibiotics. Child was discharged
on 26/12/2017. The home take medications were ampicillin
and cefuraxime during with vit A and paracetamol drops. Child
was re-admitted for oozing post operative wound to the same
unit on 03/01/2018. The child wound was open with oozing of
pus and was re-started on antibiotic cefuraxime 250mg BD,
gentamicine 1-2mg/kg, Inj ampicillin+ cloxacillin 250mg BD,
with local application of polymyxin B and fusidic acid. Pus
swab for culture and sensitivity was sent to microbiology section
on 03-01-2018.

Grams stain showed Gran Negative Rods that was followed
with Culture on Macconkey agar. The plate was incubated at
35C under aerobic conduction. After 24 hours growth of colonies
was obtained (figure 1). A spot Oxidase test was positive.
Presumptive diagnosis made was Pseudomonas auriginosa.

The colonies were inoculated on Mueller Hinton Agar as per
CLSI (Clinical and Laboratory Standards Institutes) Guidelines
for 24 hours. The accepted zones of sensitivity taken in

Hamzullah Khan, Fazli Bari

Nowshera Medical College, Nowshera, Pakistan.

Figure 2. Figure showing sensitivity of conventional and
non conventional antibiotics against the Pseudomonas
aeruginosa.

Fig 1. Baby general look and growth of isolate on Macconkey
agar.
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consideration as per CLSI (Clinical Laboratory Standard
Institute) Guideline 20151. The pseudomonas bug was found
resistant to all conventional and non conventional antibiotics
including (Ak-Amikacin, Mem-Meropenem, IPM-imepenum,
CAZ-Ceftazadime, CTX-Cefotaxime, TZP-Piperacillin
Tazobactum, SCF-Cefperazone Sulbactum, AMC-Amoxicillin
Clavolinic acid) Lev- Levofloxacin, CN-Gentamycin and Cip-
ciprofloxacin. Then non conventional drugs like, E-
Erythromycin, Dox-Doxycyclin, SXT-Co-Triamaxazol and
chloramphenicol,. We found that isolate was only sensitive to
CT- Colistin Sulphate.

Discussion
Baby born with congenital meningomylocele and was brought
to hospital for repair surgery. Various risk factors can be
contributed to growth of multidrug resistant pseudomonas in
hospital set up. Treatment of diseases with multidrug resistant
pseudomonas. P. aeruginosa becomes more challenging for
clinicians. The chromosomally encoded AmpC cephalosporinase,
the outer membrane porin OprD, and the multidrug efflux
pumps are particularly attributed to this therapeutic challenge
dealing with pseudomonas.2,3 In the hospital, P. aeruginosa can
be isolated from a variety of sources, including respiratory
therapy equipment, antiseptics, soap, sinks, mops, medicines,
and physiotherapy and hydrotherapy pools.4

The risk for acquiring XDR infections may be related to extrinsic,
ecological characteristics of patients, such as the number of
carriers in the same ward, the nurse-to-patient ratio, and
compliance with infection control measures as well as to
individual risk factors, such as patient characteristics and in-
hospital events, including treatment with antibiotics.5

Rates of antibiotic resistance in Pseudomonas aeruginosa is
reported worldwide as a therapeutic challenge with some cases
as with therapeutic dead end like the case we studied, as we
have no option/ no molecule to treat such like infections. The
Extremely drug-resistance (XDR) in P. aeruginosa is
attributed/mediated by several mechanisms including multidrug
efflux systems, enzyme production, outer membrane protein
(porin) loss, and target mutations.6

We observed that pseudomonas bug was resistant to all
conventional antibiotics including (Ampicillin, Co-Amoxiclav,
Cefradine, Cefotaxime, Cefuraxime, Amikacine, Amipenem,
Pipracilline Tazobactum, Cefoperazone sulbactum and
ceftazadime) and non conventional drugs like chloramphenicol,
erythromycin, doxycycline, and co-trimoxazole were also not
effective. However, it was found sensitive to only Cholistine
Sulphate which can’t be given as monotherapy and the same
time its availability is an issue.
P. aeruginosa exhibits the highest rates of resistance for the

fluoroquinolones, with resistance to ciprofloxacin and
levofloxacin ranging from 20 to 35%. Specially in ICU patients.
P. aeruginosa isolates from ICU patients also confers higher
rates of b-lactam resistance than general trends for hospitalized
patients. Among the aminoglycosides, most studies have focused
on gentamicin, with resistance rates ranging from 12 to 22%.7,8

We recommended to the clinician to start on liposomal cholistine
sulphate along with combination of pipracillin tazobactum as
cholistine sulphate is not advised as monotherpay as per CLSI
recommendation.

After reporting of this isolate, we informed the hospital
administration, unit in-charge and OT in-charge about the
emergence of this super bug, with the request to fumigate the
operation theatre as well as the ward and to isolate the baby.

We suggest this XDR Pseudomonas infection can be prevented
in hospitals with the following general preventive measure if
properly adopted including proper scientific hand washing,
fumigation of the operation theatre and ward, reducing the
number of visitors to the ward, minimizing the irrational use
of antibiotics and prescribing antibiotic after culture and
sensitivity.

We also planned in departmental meeting to start cultures on
weekly basis from OT and surgical wards and to report it to
the administration for further necessary actions.
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