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10 year/M, known case of Chronic Granulomatous Disease, admitted with
fever for 3 weeks, distress for 3 days with increasing cough. He did not respond
to oral antibiotics. CT Chest with contrast
A1 & A2 : Large bulla with few loculations and thin septations within it along
with minimal compressed residual left lung parenchyma and associated
mediastinal shift of the right side. Right lung appears unremarkable.He
underwent VATS, his lung culture grew Aspergillus nidulans. He was started
on voriconazole and followed clinically and with BDG and Galactomannan.
A repeat scan showed resolution of disease.
B1 & B2 : Significant interval improvement since prior examination. *Complete
resolution of one of the bullae with significant interval reduction in size of second
bullae as explained above. *Scattered atelectatic changes in left lower lobe.
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More often now than ever before, clinical microbiologists are
asked to perform minimum inhibitory concentration (MIC) for
microbes that are resistant to most or all of the antimicrobial
agents. These antimicrobial agents are not licensed to use
against these microbes and moreover, the MIC data is not
available to infer any conclusions. Patients are critically ill and
limitations in our setting puts us in a dilemma.

Scenario
There is a neutropenic patient with fever and central venous
lines in place. He developed central line associated blood stream
infection and growing Pseudomonas aeruginosa from his blood
culture which is resistant to every antimicrobial agent.
The situation is becoming familiar. Antimicrobial resistance
has reached an alarming level that nothing remains active
against these microbes. And we face these dilemmas of being
dependent on identification and susceptibility systems with
long turn-around times. One health approach to slow down

development of AMR seems attractive. It is defined as “a
collaborative, multisectoral, and transdisciplinary approach —
 working at the local, regional, national, and global levels —
with the goal of achieving optimal health outcomes recognizing
the interconnection between people, animals, plants, and their
shared environment”.

The menace is already here and doom of modern medicine, on
which lives of many depend, will be inevitable if the scourge
of AMR is not slowed down.

Reference: https://www.cdc.gov/onehealth/basics/index.html

Dr. Imran Ahmed
Assistant Professor, Clinical Microbiology,
Aga Khan University, Karachi, Pakistan
Email: Imran.haq@aku.edu

GUEST EDITORIAL

A Clinical Microbiologist’s Dilemma

We may lose patient by then!

Our kin are taking full
advantage of this!

Hi, I am sorry dear, purity plate is mixed.
May take another 48 hours for isolation,
identification and MIC

See, made him fool! Yeah it’s the
evolutionary advantage we have

Oh no, MIC inoculum purity plate is mixed.
Are these morphotypes? Could have identified
them right now if only had MALDI-TOF

Please do something,
patient is critical!

Hehehe! Lets morph
into colony variants

Well, I would set up this MIC,
but won’t be able to report, will
only communicate verbally!

Please, let me know MIC for
X drug against this isolate

But susceptibility breakpoints are not
available for this bug
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ORIGINAL ARTICLE

with liver disease and old age. It is associated with higher rates
of mortality if not treated appropriately. Proper empirical therapy
should be given to patients with these risk factors.

Key Words
anaerobic bacteremia, risk factors, Bacteroides bacteremia,
non-Bacteroides bacteremia

Introduction
Anaerobic bacteremia usually occurs secondarily to intra-
abdominal, pelvic or skin and soft tissue infections.1 Patients
with malignancy, immunosuppression and recent surgery are
particularly at risk of developing bacteremia with anaerobic
organisms.1 Accurate and early identification of anaerobic
bacteremia is crucial as these infections are associated with
high mortality.1-6 Studies have suggested selective use of
anaerobic blood culture bottles for diagnosis, source control
and empirical management based on clinical judgment to
decrease morbidity and mortality associated with these
infections.7-8

Isolation and susceptibility testing of anaerobic organisms in
laboratories with limited resources is challenging.9 Since
anaerobic bacteremia is associated with mortality; early diagnosis
and prompt appropriate empirical therapy is necessary. For the
start of adequate empirical therapy, it is essential to identify
the patients at risk for anaerobic bacteremia and Bacteroides
bacteremia.

Limited data on anaerobic infections including bacteremia from
Pakistan is available. Previous data from our laboratory based
in Karachi reported high metronidazole and clindamycin
resistance in anaerobic organisms. The resistance rate to of
metronidazole resistance was even higher in cases of
bacteremia.10 Most of the time in Pakistan, patients at risk of
anaerobic infections are treated empirically with metronidazole.
As survival rates of patients with anaerobic bacteremia treated
with inappropriately treatment are reported to be significantly
worse, empirical treatment with metronidazole could potentially
lead to poor outcome in our setting.11

In this study we have assessed the spectrum of bacteremic
anaerobic isolates and compared their associated risk factors
and susceptibility pattern with non-bacteremic anaerobic strains.

Abstract

Introduction and Objectives
Patients with malignancy, immunosuppression and recent
surgery are particularly at risk of developing bacteremia with
anaerobic organisms. Accurate and early identification of
anaerobic bacteremia is crucial as these infections are associated
with high mortality. In this study we have assessed the spectrum
of bacteremic anaerobic isolates and compared their associated
risk factors and susceptibility pattern with non-bacteremic
anaerobic strains. These associations were also determined in
Bacteroides vs. non-Bacteroides bacteremia.

Material and Methods
This study was conducted in Aga Khan University Clinical
Laboratory. All the anaerobes isolated from blood and other
sources during two study periods (2010-2011) and (2014-2017)
were included. Anaerobes were identified and MICs of
metronidazole were determined. Association of risk factors
such as intra-abdominal infections, malignancy, liver disease,
diabetes mellitus and infective endocarditis with bacteremic
and non bacteremic anaerobes was evaluated. Similar
associations were also determined for Bacteroides and non
Bacteroides bacteremia.

Results
A total of 72 isolates were isolated from blood and 155 from
other sources during the two study periods. Over all 29% (21/72)
bacteremic and 16.1% (25/155) of non-bacteremic isolates were
resistant to metronidazole (p value = 0.239). Odd of developing
anaerobic bacteremia was significantly higher in patients with
intra-abdominal infections and liver disease. The odds of
developing bacteremia were 3.6 times higher in elderly patients.
Patients with anaerobic bacteremia had almost 7 times higher
mortality rate than non-bacteremia cases. Metronidazole
resistance was found to be significantly associated with
Bacteroides bacteremia.

Conclusion
This study shows that anaerobes are an important cause of
bacteremia especially in cases with intra-abdominal infections,

Corresponding Author: Kauser Jabeen,
Department of Pathology and Laboratory Medicine,
Aga Khan University Hospital,
Stadium Road, Karachi, Pakistan
Email: kausar.jabeen@aku.edu

Yusra Shafquat, Joveria Farooqi, Kauser Jabeen

Department of Pathology and Laboratory Medicine,
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Anaerobic Bacteremia Spectrum, Risk Factors and Susceptibility Pattern from a Clinical Laboratory
in Pakistan



26 . Infectious Diseases Journal of Pakistan

These associations were also determined in Bacteroides vs.
non-Bacteroides bacteremia.

Material and Methods
Setting: This study was conducted in Aga Khan University
Clinical Laboratory based at Karachi, Pakistan.
Specimen selection: All the anaerobes isolated from blood
culture and other sources from two periods (2010-2011) and
(2014-2017) were included in the study. Duplicate isolates from
the same patient were excluded.

Isolation and identification of anaerobes
Anaerobic organisms were isolated from blood cultures using
BACTEC 9240 system. Anaerobic bottles that flagged positive
in BACTEC 9240 were inoculated on sheep blood agar with
50 µg diagnostic metronidazole disk (Oxoid). Anaerobic
organisms from samples other than blood were isolated directly
from clinical specimens using standard method. The sample or
broth was inoculated on sheep blood agar with a disk of
diagnostic metronidazole (50µg Oxoid). Culture plates were
incubated in an anaerobic chamber (Concept plus RUSKINN)
for 48 h at 36 ± 1° C. Anaerobic organisms were identified by
gram stain and colony morphology, aerotolerance, esculin
hydrolysis, and API® 20A system (BioMerieux®, Marcy
l’ Etoile, France).

Susceptibility testing
Minimum inhibitory concentrations (MICs) were determined
using Clinical Laboratory Standards Institute (CLSI)
recommended agar dilution method during (2010-2011) and
metronidazole MIC evaluator strips, E-test (Oxoid™, Thermo
scientific™, Basingstoke, Hants, UK) during 2014-2017. MICs
were read after 24 hours and at 48 hours in case of slow growing
organisms. MICs were interpreted in both methods as sensitive
( 8 µg/ml) and resistant ( 16 µg/ml) using CLSI breakpoints.12

Bacteroides fragilis ATCC 25285 was used as control.

Clinical data
Clinical details were collected as part of laboratory protocol
and included patient demographics and presence of co-morbids
such as intra-abdominal infections, malignancy, liver disease,
diabetes mellitus and infective endocarditis. Clinical details of
56 cases of bacteremia and 155 cases of anaerobic infection
from non-bacteremic sources (mostly intra-abdominal infections,
brain abscess and skin and soft tissue infections) were used for
comparison of risk factors and metronidazole susceptibility.

Statistical analysis
The data obtained was entered into the statistical software SPSS
version 19.0 (SPSS, Inc., Chicago, IL). For descriptive analysis,
mean and standard deviation of continuous variables such as
age and MICs were determined. For categorical variables, e.g.
gender and antibiotic resistance, frequencies and percentages
were calculated. Association of risk factors with anaerobic
bacteremia was determined using binomial logistic regression

to obtain odds ratios with 95% confidence intervals (95%CI).
Similarly, association of risk factors was also seen with
Bacteroides and non-Bacteroides bacteremia using binomial
logistic regression. A p-value less than 0.05 was considered
significant.

Ethical Review
The study was provided an exemption of ethical approval by
the Institutional Ethical Review Committee.

Results
A total of 72 anaerobes were isolated from blood cultures during
the two study periods. Out of which 45 (62.5%) isolates were
from male and 27 (37.5%) from female patients. There were
18 (25%) isolates from patients aged <18 years, 39 (54.2%)
isolates from patients aged 18-60 years and 15 (20.8%) isolates
from patients aged >60 years. Most commonly isolated
organisms were Bacteroides species (n=37) and second most
common isolated species were Clostridium species (n=25)
(Table 1).

A total of 155 of anaerobes were isolated from sources other
than blood. 67.1% (104/155) were male and 32.9% (51/155)
were female. 17.4% (27/155) isolates were isolated from patients
under 18 years, 67.1% (104/155) in between 18 and 60 years
and 15.4% (24/155) more than 60 years. Most commonly
isolated organism was Bacteroides species (n=126).

Antimicrobial susceptibility data
Over all 29% (21/72) anaerobic blood isolates and 16.1%.
(25/155) of non-bacteremic isolates were resistant to
metronidazole (Table 1). This resistance was higher in
Bacteroides species where 18/38 (47.4%) strains were resistant
compared with 3/34 (8.82%) of non-Bacteroides species.

Clinical data
Clinical details for 56/72 bacteremic patients are shown in table

Table 1: Frequency of anaerobes isolated from blood and
their susceptibility pattern

Organisms Freque- MIC Range Metroni- Metroni-
ncy dazole dazole
(n=72) susceptible resistant

n = 51 n=21

Bacteroides
species 38 0.06->256 20 18

Clostridium
species 25 0.06-36 24 1

Fusobacterium
species 2 <0.015-0.12 2 0

Propionibacterium
species 3 8- >256 2 1

Peptostreptococcus
species 4 0.25- >256 3 1
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2. Case fatality rate was 10/56 (17.8%). Despite a small sample
size, anaerobic bacteremia was found to have significantly
greater odds of occurring in patients with intra-abdominal
infections and liver disease than in those without it (Table 2).
The odds of developing bacteremia were 3.6 times higher in
elderly patients. Patients with anaerobic bacteremia had almost
7 times higher mortality rate than non-bacteremia cases.
Association of anaerobic bacteremia with metronidazole
resistance was not statistically significant.

We also performed univariate and multivariate analysis of
associated risk factors, outcome and metronidazole resistance
with Bacteroides and non-Bacteroides bacteremia (Table 3).
After adjusting for gender, metronidazole resistance was found
to be significantly associated with Bacteroides bacteremia, with
four times the odds compared with non-Bacteroides bacteremia.
Association of other factors with Bacteroides bacteremia did
not reach statistical significance.

Discussion
This study evaluated spectrum, associated risk factors and
outcomes of anaerobic bacteremia and their susceptibility to
metronidazole, one of the commonest agents used to treat
anaerobic infections in Pakistan. In addition, comparison of
Bacteroides versus non-Bacteroides bacteremia was also
performed.

Our findings are consistent with studies that have shown
association of anaerobic bacteremia with intra-abdominal
infections, liver disease and advanced age.6,13,14 However as
previously reported in several studies, we could not determine
significant association between malignancy and anaerobic
bacteremia.2 As depicted in other studies, current study showed
a higher mortality rate in patients with anaerobic bacteremia
versus non-bacteremia cases.1,2,4,6,15

The rates of anaerobic bacteremia vary regionally; the odds

Risk factors Total (211) N Anaerobes isolated OR (95% CI) p value OR (95% CI) p value
from blood (56)

Age
<18years  32 5 (15.6)

18-60 years  139  35 (25.2) 1.82 (0.65- 5.08) 0.255

>60 years  40  16 (40.0) 3.60 (1.15-11.3) 0.028 3.41 (0.98-11.8) 0.053

Gender

Male  137  33 (24.1)

Female 74  23 (31.1) 1.42 (0.76-2.67) 0.273

Diabetes Mellitus  29  08 (27.6) 1.06 (0.44-2.56) 0.891

Malignancy 13  05 (38.5) 0.55 (0.174-1.77) 0.321

Intra-abdominal
infections 74 28 (37.8) 0.41 (0.22-0.76) 0.005 2.375 (1.20-4.689) 0.013

Infective endocarditis 02 02 (100) * 0.999

Liver disease 05  04 (80) 11.85 (1.29-108.4) 0.029 11.5 (1.18-112.1) 0.035

Expired 15  10 (66.7) 6.55 (2.12-20.1) 0.001 6.81 (2.10-22.0) 0.001

Metronidazole
resistance 38 13 (34.2) 0.63 (0.29-1.35) 0.239

Table 2: Univariate and multivariate analysis of demographics and associated risk factors with anaerobic bacteremia

*Value too small. Not computed

Univariate analysis Multivariate analysis
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being higher in patients having intra-abdominal infections and
undergoing gastrointestinal surgery.6 The patients who present
with intra-abdominal infections should be treated empirically
with anti-anaerobic antimicrobial agent till susceptibility is
available, to reduce the rate of anaerobic bacteremia and the
mortality associated with it. However, our study lacks data of
empirical and targeted therapy and their associated outcomes.
As recommended by the IDSA guidelines for the diagnosis and
management of complicated intra-abdominal infection in adults
and children: guidelines by the surgical infection society and
infectious diseases society of America, patients admitted with
complicated intra-abdominal infections should be given
appropriate antimicrobial therapy with adequate anaerobic
coverage and the choice of therapy should be based on regional
antibiogram.16 Bacteremia with Bacteroides was found to be
associated with metronidazole resistance (table 3), while overall
anaerobic bacteremia was not (table 2). Bacteroides bacteremia
was not associated with mortality (p=0.174). Our data shows
association of anaerobic bacteremia with metronidazole
resistance and mortality, so a second line agent should be ideally

recommended.

Very few studies have evaluated association of metronidazole
resistance to bacteremia cases, possibly due to low resistance
rates. In one study only 2% of 51 blood isolates had
metronidazole resistance.17 In a previous study conducted in
Pakistan the rate of metronidazole non-susceptibility of
bacteremic anaerobic isolates was higher than non-bacteremic
isolates.10 Our study showed that 29% of the bacteremia isolates
were resistant to metronidazole, mandating regular susceptibility
testing of anaerobes. Also, the rising resistance trends of
metronidazole warrant exploration of other safe therapeutic
options.

One of the major limitations of our study is that we have
analyzed a small number of anaerobes isolated from blood.
Since anaerobic bacteremia is rare, data from previous study
was also included to increase sample size, which might have
contributed to some bias as the methodology of susceptibility
testing during the two study periods differed. Previously we

Table 3: Univariate and multivariate analysis of demographics, associated risk factors and metronidazole resistance with
Bacteroides and non Bacteroides  bacteremia. Adjusting for gender, metronidazole resistance was significantly associated
with Bacteroides  bacteremia, despite the small sample size.

Univariate analysis Multivariate analysis
Risk factors Total (56) Bacteroides OR (95% CI) p value Bacteroides Non Bacteroides p value

N (%) Bacteremia Bacteremia Bacteremia
(28) OR (95% CI) OR (95% CI)

Age
<18years  5 (8.9) 2 (7.14)

18-60 years  35 (62.5) 18 (64.3) 0.67 (0.09-5.13) 0.697

>60 years 16 (28.6) 8 (28.6) 1.06 (0.32-3.45) 0.925

Gender
Male  33 (58.9) 20 (71.4)

Female 23 (41.1) 8 (28.6) 0.35 (0.11-1.05) 0.061 0.37 (0.12-1.16)-1.30) 2.47 (0.77-7.97) 0.088

Diabetes
Mellitus 8 (14.3) 3 (10.7) 0.55 (0.12-2.57) 0.449

Malignancy 5 (8.93) 2 (7.14) 0.64 (0.09-4.12) 0.641

Intra-abdominal
infections 28 (50) 17 (60.7) 2.25  (0.76-6.61) 0.141

Infective
endocarditis 2 (3.57) 1 (3.57) 1.00 (0.06-16.8) 1.000

Liver disease 4 (7.14) 3 (10.7) 3.24 (0.32-33.2) 0.322

Expired 10 (17.8) 7 (25) 2.78 (0.64-12.1) 0.174

Metronidazole
resistance 13 (23.2) 10 (35.7) 4.63 (1.11-19.2) 0.035 4.38 (1.01-18.82) 0.23 (0.052-0.99) 0.047
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used agar dilution while this time we used MIC evaluator strips;
however, both were standardized methodologies according to
CLSI guidelines and internal validity ensured by concurrent
use of quality controls.

Secondly, this is a laboratory based data from a single center
and the risk factors and rates will differ with the type of facility,
such as the chances will be higher in health care facilities
dealing with abdominal surgeries or cases with skin and soft
tissue infections rather than those dealing with orthopedic
surgeries may have lesser cases. Thirdly we have not discussed
empirical and targeted therapy outcomes.

In summary, this study shows that anaerobic bacteremia is of
grave clinical concern due to its higher occurrence in frail
populations including elderly, liver disease patients and those
with intra-abdominal infections. It is associated with greater
mortality if not treated appropriately. Higher rate of
metronidazole resistance has been observed in Bacteroides
bacteremia. The findings of this study need to be confirmed
by prospective cohort studies. The results if corroborated may
provide enough evidence to warrant empirical therapy with
second line anti-anaerobic agents such as imipenem, in elderly
patients with intra-abdominal infections and liver disease,
resulting in a decrease in mortality.
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Abstract

Objectives
Febrile Neutropenia is the well-known life-threatening
complication of oncological therapy and is an oncologic
emergency. Causative organism are different in different areas
so it is really important to identify causative organisms its
outcome, in local settings and then to establish local guidelines.

Material and Methods
This prospective study was conducted from July 2017 to
December 2017 at The Children's Hospital and Institute of
Child Health Lahore Pakistan, in the department of pediatric
hematology oncology and bone marrow Transplant. All patients
with diagnosis of febrile neutropenia and having positive cultures
were included. Empirical antibiotics were started as per local
guidelines.

Results
Among 390 febrile neutropenic patients 220 samples turned to
be positive. Male to female ratio was 1.2:1. Acute lymphoblastic
Leukemia was most common disease followed by Non Hodgkin
Lymphoma. Among negative organism Pseudomonas aeruginosa
was the most common (25%) followed by klebsiella pneumonia
20%. Among Gram positive organisms Staphylococcus species
was the mostly found in 36 patients (16.4%) where streptococcus
species was isolated in 7 patients (3.2%)

125 cultures were sensitive to first line (56.8%), 101 (45.9%)
sensitive to second line 119 (54.1%) organism were resistant
to second line .115 organisms (52.3%) were sensitive to third
line and almost 90% gram positive organisms were sensitive
to third line .33 samples were not sensitive to any antibiotic
among all these.73 patients (33.2%) discharged within 48 hrs
of admission. 47 patients (21.4%) left against medical advice
and 30 patients (13.6%) unfortunately expired.

Conclusion
Infectious etiology and its outcome in our center is a bit different
from western world so it is suggested to establish local guidelines

with respect to sensitivity patterns

Key Words
Infectious etiology, Febrile Neutropenia, Causative organism,
oncological therapy

Introduction
Cancer is one of the leading causes of mortality and morbidity
among children. Worldwide, it is estimated that childhood
cancer has an incidence of more than 175,000 per year, and a
mortality rate of approximately 96,000 per year.1 In developed
countries, childhood cancer has a mortality of approximately
20% of cases. In low resource settings, on the other hand,
mortality is approximately 80%, or even 90% in the world's
poorest countries.2,3

Febrile Neutropenia is the well-known life-threatening
complication of oncological therapy and is an oncologic
emergency. It is also a leading cause of mortality. Empiric
antibiotic therapy upon presentation has dramatically improved
outcomes and decreased mortality from febrile neutropenia.4

A causative organism is only identified in one third of the time,
therefore antibiotics are aimed at treating a broad spectrum of
pathogens. However, the outcome is really dependent on
causative organisms, empirical therapy, time duration between
fever spike and first dose of antibiotics.4

In the Children's hospital and ICH Lahore, guidelines advised
by American Society of Infectious Diseases (IDSA) with some
modifications are being followed. The nutritional status, hygiene
and the spectrum of causative organisms may be different from
(developed) western world. So, it is really important to analyze
the causative organisms, their sensitivity pattern and outcome
in local settings as first step to develop and improve the local
guidelines.

Objective
To identify different causative organism in febrile neutropenic
patients and their outcome to establish local guidelines

Materials and Methods
This prospective study was conducted from July 2017 to

Frequency of Different Infectious Etiology and its outcome in Pediatric Febrile Neutropenic Patients
at Children's Hospital Lahore, Pakistan

Syed Nasir Abbas Bukhari*, Rabia Saleem*, Asma Batool*, Arifa Khalid*, Hissana Asghar**, Mehwish Faizan*
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**Institute of Child Health (ICH), Lahore



Volume 28 Issue 02 Apr - Jun 2019. 31

December 2017 at The Children's Hospital and Institute of
Child Health Lahore Pakistan, in the department of pediatric
hematology oncology and bone marrow transplant. All patients
with diagnosis of febrile neutropenia and having positive cultures
were included. The history, diagnosis, severity of neutropenia
and outcome was noted.

Febrile Neutropenia was defined as single spike of 101 F or
two spikes of 100.4 F in one hour  with absolute neutrophil
count (ANC) of 500 cells/microliter, or an ANC 1000
cells/microliter with a projected nadir of 500 cells/microliter.4

Bacteremia was defined as organism isolated from blood, urine,
wound or CSF after ensuring it was not contaminated. Total of
436 cultures were collected, 5ml of blood and 2 cc of CSF were
sent in the department of pathology in same hospital. The
patients whom cultures were turned to be negative were excluded
from study.

Empirical antibiotic therapy was started just after collecting
samples according to local guidelines which included
piperacillin-tazobactum and amikacin as first line. After receiving
the results of the culture sensitivities, patients were divided
into three groups. The patients included in group 1 were sensitive
to first line antibiotics, 2nd who were sensitive to second line
which included ciprofloxacin & cefaoparazone-salbactum and
3rd who were sensitive to third line which included meropenum
and vancomycin. Outcome was labeled as cured, discharged,
left against medical advice (LAMA) and died.

The data was collected on the pre-designed proforma. Data was
analyzed using SPSS Version.

Results
The data analysis of study revealed that among total 390 febrile
neutropenic patients 220 samples turned to be positive. Male
to female ratio was 1.2:1. Acute lymphoblastic Leukemia was
most common disease n-149 (67.7%) followed by Non Hodgkin
Lymphoma i.e. N-17 (7.7%). (Figure 1)

Blood culture was the most common specimen N-103 (46.8%)
followed by urine culture N-39 (17.7%) which turned to be
positive, least positivity was found in CSF cultures N-8 (3.6%).
Gram negative organisms were mostly found among cultures
(80.4%) whereas positive organisms were found in 19.6%
patients. Among negative organism Pseudomonas aeruginosa
was on top of list found in 25% specimens followed by klebsiella
pneumonia 20% and then Ecoli 16.8%. Acinetobacter was
found in 20 patients (9.1%) Ccitrobactor in 6 patients (2.7%)
Enterobacter in 4 patients (1.8) and same frequency of
Enterococcus faecalis. Among Gram positive organisms
Staphylococcus species were the most common found in 36
patients (16.4%) where streptococcus species was isolated in
7 patients (3.2%). (Figure 2)

When different cultures were analysed with respect of culture

sensitivity 125 cultures were sensitive to first line (56.8%)
where piperacillin/tazobactum and Amikacin was first line. 101
(45.9%) cultures were sensitive to second line antibiotic which
was Ciprofloxacin, sulfaparazone and 119 (54.1%) organism
were resistant to second line. With respect to third line which
was meropenum and vancomycin 115 organisms (52.3%) were
sensitive and almost 90% gram positive organisms were sensitive
to third line. 33 samples were not sensitive to any antibiotic
among all these. (Figure 3)

73 patients (33.2%) discharged within 48 hrs of admission. 47
patients (21.4%) left against medical advice and 30 patients
(13.6%) unfortunately expired. (Figure 4, Table 1)
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Discussion
Over the last three decades a lot of work has been done to
evaluate epidemiology and its outcome in febrile neutropenia
patients. In our study gram negative organisms are top of list.
Similarity is seen in late 70s when gram negative organisms
were noted to be main culprits. In late 80s and 1990s gram
positive bacteria were isolated in febrile neutropenia
individuals5,6,7,8 there are many factors which can explain this
shift like prophylactic use of quinolones,9,10 the use of in-
dwelling intravascular catheters for administration of
chemotherapies.11

Our study however revealed that gram negatives are the main
causative organism in patients suffering with febrile neutropenia.
This is not very unusual. There are many studies especially in
south Asia and Asia especially where routine of central lines
is not very common and gram negatives organism are top on
list.12
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Table 1: Outcome of different pathogens

Organisms Discharge Expired LAMA Admitted Total

Satphylococcus 11 0 6 19 36

Streptococcus 2 3 1 1 7

Pseudomonas 28 5 5 17 55

E.coli 8 7 13 9 37

Klebsiella spp 9 11 10 14 44

E. faecalis 2 0 1 1 4

Citrobacter spp 2 2 1 1 6

Enterobacter spp 1 1 1 1 4

Acineto spp 6 1 7 6 20

Others 4 0 2 1 7

Total 73 30 47 70 220

Cultures Vs Outcome Outcome
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Study published in Indian journal of blood transfusion in 201512

also showed gram negative pathogens isolated from blood of
febrile neutropenia patients which is in comparison to our
results. That study also is in comparison with our results that
pseudomonas is number one culprit among gram negative
organisms. Acinobacter was second in number but in our study
Klebsiella is the second most causative organism. But there is
one thing common that these both organisms are very resistant
to routine antibiotics. In a study13 from All India Institute of
Medical Sciences, where different pathogens and antibiotic
resistance was compared showed Acinetobacter spp. emerging
as common pathogen which is exactly supportive to our results.

Roongpoovapatr P, Suankratay C et al. also observed that Gram-
negative bacteria were the most frequently isolated pathogens
(63.9%), followed by Gram-positive bacteria (29.9%) and fungi
(6.2%)

But in contrast of our observation Escherichia coli (46.8%)
and coagulase-negative Staphylococcus (27.6%) were the most
common isolates among Gram-negative and Gram-positive
bacteria, respectively.14 In another study Gram-negative bacteria
were the most were found in 71% incidents followed by Gram-
positive bacteria (35.8%) and Candida species (1.9%).
Surprisingly, invasive mold infections were noted in eight
episodes. The overall mortality was 19.2%.15

If we discuss the sensitivity pattern of these organism with
respect to our local three antimicrobial lines of defense. It is
also matter of concern that about 29% pseudomonas and almost
50 % klebsiella were resistant to all three lines of antimicrobial
therapy. Same with acenobacter which was only 20% sensitive
to all three lines of antimicrobial drugs. Citrobacter was 67%
resistant to all three defense lines and it comprises 3% of total
organism isolated.

It means in almost over all 15 % patients our all three lines are
failing to cure the neutropenic patients. Our center is not using
ciprofloxacin or any other antibiotic as prophylaxis, our 30%
causative organisms are sensitive to second line which include
quinolones so prophylactic use of quinolones may make a
difference especially in high risk neutropenic patients.
Pseudomonas is usually part of hospital acquired infection so
it is need of hour to further improve infection control measures.
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Abstract

Background
The isolation of carbapenem resistant enterobacteriaceae has
increased in frequency with time. Rapid detection methods are
important for both treatment and infection control purposes.
The Carba NP is one such recently developed rapid chromogenic
test. This is one of the first studies from Pakistan that assesses
the performance of this test in clinical enterobacteriaceae
isolates.

Results
Fifteen isolates each of carbapenem resistant and sensitive
isolates were subjected to testing of minimum inhibitory
concentration (MIC) of meropenem and the Carba NP test.
Sensitivity and specificity of Carba NP were found to be 100%
and 93.3% respectively.

Conclusion
The Carba NP is a useful tool for the early detection of
carbapenem resistant enterobacteriaceae and activation of
infection control response. More studies from the region are
needed, especially those that calculate its diagnostic accuracy
taking PCR as gold standard so that laboratories can incorporate
the test into practice.

Keywords
Carba NP, Minimum inhibitory concentration, carbapenem
resistant enterobacteriaceae, Pakistan

Background
The world has noticed an increasing rate of drug resistant
pathogens ever since antibiotics have come into use. Broader
spectrum antibiotics are used for infections caused by these
organisms, and resistance to these antibiotics results in
complications in the selection of further antibiotics and
prevention of spread of these organisms.1-3 In enterobacteriaceae,
carbapenems are used very commonly in hospitals when strains
resistant to extended spectrum beta lactams are encountered.4

Carbapenem resistant enterobacteriaceae (CRE) are a serious
threat and leave antibiotics such as polymyxins as last resort
once they are encountered.5

Center for disease control and surveillance (CDC), recommends
contact precaution and isolation or cohorting of hospitalized
patient if CRE are encountered,6 while the World Health
Organization (WHO) has put them in the critical category on
their global priority list of antibiotic resistant bacteria.7 Spread
of the organism within a health facility is dangerous and
therefore, laboratories need to have a proactive approach in
alerting the respective departments or clinical areas when CRE
are isolated from patients admitted there.8

In most developing countries, molecular tests are difficult and
expensive to perform in situations when the suspicion of CRE
infection arises, and routine culture methods take two to three
days to confirm resistance. Therefore, a rapid test that is both
accurate and cost effective is required. The Carba NP is a rapid
chromogenic test that was developed by Nordmann and Poirel
in 2012,9 and incorporated in the Clinical Laboratory Standards
Institute (CLSI) guidelines in 2015.10 It detects the hydrolysis
of imipenem in a solution of lysed organisms with an indicator
(phenol red) that is sensitive to the pH of the medium, and
changes its color from red to yellow once the medium turns
acidic. Previous studies performed in other parts of the world
have found the test to be highly sensitive and specific9, 11,12

which suggests that this test needs to be evaluated in our part
of the world as well.

To our knowledge, the Carba NP test has not been studied in
Pakistan. This study aims to evaluate the sensitivity, specificity
and diagnostic accuracy of the Carba NP test taking meropenem
minimum inhibitory concentrations (MIC) as gold standard, in
a tertiary care laboratory in Pakistan.

Materials and Methods
This study was carried out at the Aga Khan University Hospital
in January 2016, non-probability consecutive sampling technique
was used. Sample size was calculated using OpenEpi, version
3, open source calculator for unmatched case control study,
taking sensitivity of the Carba NP as 99.9%.9

The organisms were identified using gram stain and biochemical
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evaluated,13 but to our knowledge, this is the first study from
Pakistan evaluating the Carba NP test.

The Carba NP takes two hours and a maximum of three from
setting up to interpretation and thus gives very rapid results
that can be clearly understood.9 This gives a clear advantage
over other phenotypic methods such as the EDTA disc synergy
test (EDTA DST), MHT, or the modified carbapenem
inactivation method (mCIM), which, though simple to perform,
take a longer time to be reported.10

A good microbiology laboratory informs the hospital when
there is suspicion of a drug resistant pathogen so that treatment
and infection control measures can be implemented.8 The
importance of a rapid test comes into play when these results
are confirmed and the practice is continued, and even more
when they are negated resulting in discontinuation of infection
control measures and stopping of a broader spectrum antibiotic
protecting the patient from added cost and potential side effects.6

This study has some limitations. First, that the sample size is
very small. Second, that the gold standard taken for calculation
of sensitivity and specificity was MIC, which can only confirm
carbapenem resistance or susceptibility and not the presence
of a carbapenemase.

Therefore, we conclude that the Carba NP is a rapid and accurate
test that can be used by laboratories when suspected CRE are
encountered. However, larger comparative studies that can
confirm results by PCR are needed from the country to prove
the utility of this test on a regular basis.
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tests, and disc diffusion was used for initial susceptibility testing,
taking zone diameters of  23 mm against meropenem as
sensitive, 20-22 mm as intermediate and 19 mm as resistant,
using CLSI guidelines.10 An equal number of isolates sensitive
and resistant to meropenem were selected.

MIC was calculated using an automated system VITEK 2®
GN81 (broth microdilution) and interpreted according to CLSI
guidelines.

The Carba NP was performed according to CLSI guidelines;10

colonies of the test organism were mixed in a solution containing
a cell lysis reagent, impenem, and phenol red, which changes
color when the pH turns acidic. After two hours of incubation,
a color change from red to yellow was taken as indicative of
carbapenemase production.

Staistical analysis: Sensitivity, specificity and diagnostic accuracy
after cross tabulation of results and calculation of true and false
positive and true and false negative reults taking meropenem
MIC as the reference method for resistance. SPSS v22.0 was
utilized for data entry and analysis.

Results
A sample size of 30 was achieved using the aforementioned
method, and 15 isolates each of sensitive and resistant type
were selected for the study.

Of the isolated enterobacteriaceae, 26 were isolated from urine
and four from blood. Seventeen isolates were identified as E.
coli, 10 as Klebsiella species, and one each as Enterobacter,
Citrobacter and Serratia species.

Results of meropenem susceptibility and Carba NPare presented
below in table 1; sensitivity and specificity were found to be
100% (95% CI 78.20 - 100%) and 93.3% (68.05% CI 78.20 –
99.83%) respectively. Diagnostic accuracy of this test was
found to be 96.6% (CI 82.78-99.92%).

Discussion
Our study confirms the findings of previous studies in which
the Carba NP was found to be highly accurate.9,11,12 There have
been previous studies from Pakistan in which other phenotypic
tests such as the Modified Hodge Test (MHT) have been

Table 1: Results of meropenem susceptibility and Carba
NP.

Meropenem Meropenem
resistant susceptible

Carba NP positive 15 1

Carba NP negative 0 14
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Abstract

Objective
To determine the efficacy and antimicrobial activity of three
different brands of disinfectant against pathogens.

Methodology
The present study was conducted at department of microbiology,
Herbion Pharmaceutical (Pvt.) Limited Karachi, Pakistan. Our
standard disinfectant contains , whereas comparative disinfectants
Brand A containing cetrimide and chlorhexidine gluconate ,
Brand B lemon disinfectant containing Didecyl dimethyl
ammonium chloride and branched, ethoxylated 4-Nonylphenol
and Brand C which contains Alkyl (60%C14, 25%C12, 15%C16)
dimethylbenzyl ammonium chloride . The zone of inhibition
or Antimicrobial susceptibility pattern of these disinfectants
was noted against Staphylococcus aureus (ATCC-6538),
Escherichia coli (ATCC-8739), Pseudomonas aeruginosa
(ATCC- 9027), Bacillus subtilis (ATCC-6633), Aspergillus
niger (ATCC-16404), Candida albicans (ATCC-10231).

Results
The different pattern of millimeter zone of inhibition is detected
when compared directly in concentrated form and with the
different dilution; 1:10 and 1:100ml of disinfectant against
various pathogens.

Conclusion
It was concluded that Chloroxylenol (Standard Disinfectant)
is more favorable and frequently used in pharmaceutical
industries and considered to be more reliable as compare to
other disinfectant. The surface or inanimate object are more
secure and germ free after cleaning with standard disinfectant.
The second-best choice in cleaning after Chloroxylenol is Brand
B lemon disinfectant containing Didecyl dimethyl ammonium
chloride and branched, ethoxylated 4-Nonylphenol.

Key Words
Disinfectant, Pathogen, Antimicrobial activity, bacteria, molds,

yeasts.

Introduction
Disinfectants are the cleaning procedures for elimination of
microorganisms from working premises includes hospitals,
health care units, and industries, household from non-living
objects. Sometimes, due to mutation, some microorganisms
including bacteria, virus, mold, yeast and protozoa become
resistant to several chemical agents.1,2 Disinfectants behave
bactericidal and fungicidal to many vegetative states of bacteria
but spore remain resistant to chemicals, high temperature, short-
time disinfection and small amount should remove wide variety
of microorganisms belongs to different species or same species.3,4

A good disinfectant should not have any toxic effects or side
effects to skin, body, eyes and most sensitive parts of human
system.6 Chloroxylenol is the most frequently disinfectant used
in homes and health care settings for disinfecting objects,
surfaces, wall, floor and equipment’s. Surface Disinfection
for hospitals and household grade disinfection, prepare a 1:20
dilution using 20ml of standard disinfectant in 400ml of water.
Wipe down hard surfaces around the home; no need to rinse.5

Chloroxylenol have always been positioned as a 100% germ
fighter with germ fighting and protection as the core value.
Savlon introduced as first aid solution for treatment of mild
scarring, burns, cuts and bruises as well as skin healing treatments
for spots.6,7 Brand C equipment disinfectant, deodorizer, virucide
and sanitizer especially designed for the food service, food
handling and food processing industries. This is the germicidal
detergent that disinfects and deodorizes in one, labor-saving
step, effectively kills and removes numerous strains of pathogenic
bacteria and also use in sanitizing of any hard non-porous
surface. Lemon disinfectant is a neutral PH, hospital grade
cleaner and deodorizer, germicidal that quickly removes dirt,
grime, mildew, body oils and other common soils and effective
against broad spectrum of bacteria and viruses.8,9

Methodology
Reagents and Chemicals
TSA, TSB, lactose and peptone water test tubes, ATCC cultures
Apparatus
Glass wares including Petri plates and pipettes

Comparative Efficacy and Antimicrobial Activity of Three Different Disinfectants and Standard
Disinfectant against Diverse Pathogens.
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Collection and Isolation of Bacterial Strains
Sterilize all glass wares including Petri plates and pipettes.
Prepare media that are required for performing antimicrobial
activity testing (TSA, TSB, lactose and peptone water test
tubes). Take all stock ATCC cultures and sub culture it in TSB
and incubate it for 3 -5 days.

When growth occur streak on Petri plates containing TSA media
in order to get isolated colonies, incubate it at 32 + 2.5 C for
1 day. After incubation period, take heavy loop full of cultures
and inoculate it into test tube containing peptone.

Procedure for Antimicrobial activity of different Brands A,
B and C against on Pathogens.
Water that is dedicated for that particular organism. Next step
is to make serial dilution in peptone water test tubes from 1:
10 to 1:100. Then take 1 ml from each tube and transfer it into
Petri plate that was specifically mark for that particular organism.
Then Pour 15 -20 ml TSA in each plate and incubate for 3
days10. Keep all the test tubes in refrigerator. After incubation
period read plates and count no of Colony forming unit at each
dilution factor. Record the entire results make Dettol antiseptic
as standard. Take sample of standard, Brand A Brand B
Disinfectant, Brand C Equipment cleaner for testing. Next step
is to take culture of Bacillus subtilis, S.aureus, Pseudomonas
aeruginosa, Salmonella typhi, E.coli, Aspergillus niger and
Candida albicans from TSB and pour it into melted respective
TSA agar i.e. (40 0C – 45 0C). Mix it and transfer it in sterile
Petri plates. Cover the plate and leave it to solidify. Incubate
all plate for 1-5 days. The test will be performed in duplicate.
Next day take out all plates and transfer 0.5ml of different
disinfectants respectively on petri plates with the help of
micropipettes for each organism. Plates were incubated for 2
– 5 days.11-13 Measure zone of inhibition with the help off
Vernier Caliper. The average zone of inhibition is ± 1mm.

Results and Discussion
The findings of present studies showed that the measured zone
of inhibition with use of Chloroxylenol present in standard
disinfectant is more effective as compare to other disinfectants
almost against on all pathogen except Pseudomonas aeruginosa
and Bacillus subtilis. The zone of inhibition with Brand B
lemon surface Disinfectant and Brand C equipment cleaner
worked more against Pseudomonas aeruginosa and Bacillus
subtilis (Fig. 1). The higher zone of inhibition is detected in
Dettol against Staphylococcus aureus, Escherichia coli,
Salmonella typhi, Aspergillus niger and Candida albicans.
(Table 1).

Table 1: Evaluation of Antimicrobial activity of concentrated standard disinfectant with Brand A, Brand B lemon
Disinfectant and  Brand C Equipment cleaner against different bacterial and fungal pathogens in direct dilution.

Organisms Standard Brand A (mm) Brand B Lemon Brand C Equipment
Disinfectant (Direct) Disinfectant cleaner (mm) (Direct)

 (mm) (Direct) (mm) (Direct)

Staphlococcus aureus 45 37 30.1 30

Escherichia coli 44 17.1 17 25

Pseudomonas aeruginosa 40 22.4 52 54

Bacillus subtilis 36.1 20.1 46 47

Aspergillus niger 43.2 24.2 42.2 39

Candida albicans 45.6 10.6 44.6 47

Salmonella typhi 50.2 10 47 40

Fig 1.  Evaluation of Antimicrobial activity of concentrated
standard standard disinfectant with Brand A, Brand B
lemon Disinfectant and Brand C Equipment cleaner against
different bacterial and fungal pathogens in direct dilution.
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We evaluated that the standard disinfectant is more effective
in 1:10 dilution as compare to other disinfectants almost against
all pathogens except Pseudomonas aeruginosa and Bacillus
subtilis. The greater zone of inhibitions have been seen from
Dettol and recommended for cleaning in all industries and
hospitals for hygienic purpose (Table 2). The Zone of Inhibition
observed with Brand B lemon Disinfectant and Brand C
equipment cleaner worked better against on Pseudomonas
aeruginosa and the Zone of Inhibition found with Brand C
equipment cleaner worked better against on Bacillus subtilis
(Fig. 2). The results shown that the Dettol are more effective
in 1:100 dilution as compare to other disinfectants in (Table
3). It is also evaluated that Chloroxylenol present in standard

disinfectant was more effective than other disinfectants almost
against on all pathogens except Pseudomonas aeruginosa and
Bacillus subtilis. The greater zone of inhibitions have been seen
and recommended for cleaning in all industries and hospitals
for hygienic purpose. The zone of inhibitions of Brand B lemon
surface Disinfectant and Brand C equipment cleaner worked
better against on Pseudomonas aeruginosa (Fig. 3).
The Antimicrobial activity was checked of Brand A Disinfectant,
Brand B lemon disinfectant and Brand C equipment disinfectant.
Standard disinfectant has proven for 100% efficiency and killing
ability as compare to other disinfectants and protects from 100
illness producing microbial germs. Standard Disinfectant
containing Chloroxylenol removes germs from skin; safeguards

Organisms Standard Brand A  (mm) Brand B Lemon Brand C Equipment
Disinfectant (mm) (1:10ml dilution) Disinfectant (mm) cleaner (mm)
(1:10ml  dilution) (1:10ml Dilution) (1:10ml Dilution)

Staphlococcus aureus 38 20 18.1 19

Escherichia coli 35 10.9 15 14.9

Pseudomonas aeruginosa 39.8 32.7 40.7 45.7

Bacillus subtilis 34 14 33.1 37

Aspergillus niger 36.2 16.2 34.2 34.2

Candida albicans 48.2 2.2 35.1 36.1

Salmonella typhi 40 12 37 30

Table 2: Evaluation of Antimicrobial activity of concentrated standard disinfectant with Brand A, Brand B lemon
Disinfectant and Brand C Equipment against different bacterial and fungal pathogens in 1:10 dilution.

Organisms Standard Brand A (mm) Brand B Lemon Brand C Equipment
Disinfectant (mm) (1:100ml dilution) Disinfectant (mm) cleaner (mm)
(1:100ml  dilution) (1:100ml Dilution) (1:100ml Dilution)

Staphlococcus aureus 25 11 15 17.1

Escherichia coli 23.2 1.5 10.2 10.2

Pseudomonas aeruginosa 28.5 16.7 38.5 39.5

Bacillus subtilis 16.2 2.2 16.7 19.2

Aspergillus niger 14.1 3.3 13.1 13.1

Candida albicans 21.3 0 12.2 14.1

Salmonella typhi 30 2 22 12.4

Table 3: Evaluation of Antimicrobial activity of concentrated standard disinfectant with Brand A, Brand B lemon
Disinfectant and Brand C Equipment cleaner against different bacterial and fungal pathogens in 1:100 dilution.
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from infections caused by cuts and scratches and can also be
used as household disinfectant on home surfaces and in laundry.
The highest zone of inhibition is seen in all forms from standard
that is (Direct, 1:10 and 1:100). 1. Staphylococcus aureus
formed 45mm, 38mm, and 35 mm. 2. Escherichia coli formed
44mm, 35mm, and 23.2mm. 3. Pseudomonas aeruginosa formed
40mm, 39.8mm, and 28.5mm. 4.  Bacillus subtilis inhibited by
36.1mm, 34mm, 16.2mm. 5. Aspergillus niger inhibited by
43.2mm, 36.2mm, 14mm. 6. Candida albicans inhibited by
45.6mm, 48.2mm, 21.3mm. 7. Salmonella typhi inhibited by

50.2 mm, 40mm and 30mm respectively.14

The results shown that the Zone of Inhibitions from standard
were more effective as compare to other disinfectants almost
against on all pathogens except Pseudomonas aeruginosa and
Bacillus subtilis. The Zone of Inhibitions from Brand B lemon
surface Disinfectant shown 52mm and 55mm and equipment
cleaner shown 46mm and 47mm eliminate more frequently
against Pseudomonas aeruginosa and Bacillus subtilis
respectively.

The greater zone of inhibitions has been seen from standard
recommended for cleaning in all industries and hospitals for
hygienic purpose. The resulted zone of inhibition from 1:10
dilution Brand B lemon surface Disinfectant and Brand C
equipment cleaner worked better against on Pseudomonas
aeruginosa that is 40.7mm and 45.7mm, the zone of inhibition
seen in Brand C equipment cleaner against on Bacillus subtilis
is 37mm. The zone of inhibitions from standard were more
effective as compare to other disinfectants almost against on
all pathogens except Pseudomonas aeruginosa and Bacillus
subtilis in 1:100 dilution The zone of inhibitions from Brand
B lemon surface Disinfectant and equipment cleaner showed
greater zone of inhibition against Pseudomonas aeruginosa
and Bacillus subtilis that is 38.5mm, 39.5mm and 16.7mm,
19.2mm respectively.

Conclusions
It was concluded that standard Disinfectant is more favorable
and frequently used in pharmaceutical industries and considered
to be more reliable as compare to other disinfectant. The surface
of object is more secure and germ free after cleaning with
Chloroxylenol. The second-best choice in cleaning after standard
containing Chloroxylenol is Brand B lemon disinfectant and
then Brand C Equipment Disinfectant.
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