
April - June 2010 Volume 19 Issue 02

ISSN 1027-0299

CONTENTS PAGE #

164

167

162

INFECTIOUS
DISEASES
JOURNAL
Published by the Infectious Diseases Society of Pakistan

of Pakistan

IDJ

Infectious Diseases Journal of Pakistan
Official Organ of the Infectious Diseases Society of Pakistan

President Altaf Ahmed
Consultant Microbiology, The Indus Hospital

 Karachi, Pakistan

Gen. Secretary Ejaz A. Khan
Department of Pediatrics,
Shifa International Hospital, Islamabd, Pakistan

Treasurer M. Asim Beg
Pathology& Microbiology,
Aga Khan University, Karachi, Pakistan

Editorial Office
Editor:  Aamer Ikram

Naseem Salahuddin: Karachi
Naila B Ansari: Karachi
Shehla Baqi: Karachi
Nurul Iman: Peshawar
Ejaz Khan: Islamabad
Ayesha Khan: Islamabad

Overseas Advisers:
Murat Akova: Ankara,Turkey
Rayhan Hashmey: UAE
Deborah Briggs: U Kansas, USA
Peter Chiodini: Royal College Trop Med/Hyg UK
Salman Siddiqui: USA
Adeel Butt: U of Pittsburgh, USA
Farida Jamal: KL, Malyasia

Business and Circulation
Nasir Hanook

Rights:
No part of this issue or associated program may be reproduced, transmitted,
transcribed, stored in a retrieval system or translated into language or
computer language in any form or means, electronic, mechanical, magnetic,
optical, chemical, manual or otherwise without the express permission of
the editor/publisher and auther(s) of IDJ.

Disclaimer:
Statements and opinions expressed in the articals, news, letters to the editors
and any communications herein are those of the auther(s), the editor and the
publisher disclaim any responsibility or liability for such material. Neither
the editor nor publisher guarantee, warrant, or endorse any product or
service advertised in their publication, nor do they guarantee any claim
made by the manufacturers of such product or service.

Frequency:
Infectious Diseases Journal (IDJ) is published quarterly.

Designed & Printed by:
Mediarc Publications
B-106, P&T C.H.S., Sector 31-D,
Korangi Industrial Area, Karachi. Tel: 5052875

Proprietor:
Infectious Diseases Society of Pakistan
A-53, Block-2, Gulshan-e-Iqbal,
Karachi. Ph: 0333-3977011
E-mail: idsp123@yahoo.com Price: Rs. 100

Ejaz Vohra: Karachi
Rumina Hasan: Karachi
Noaman Siddiqui: Abbottabad
Aamir J Khan: Karachi
D S Akram: Karachi

Editorial Board 171

182

185

188

Recognised and registered with the
Pakistan Medical & Dental Council
NO.PF.11-F-96 (Infectious Diseases) 2560
College of Physicians & Surgeons, Pakistan.
Higher Education Commission, Pakistan
Indexed - WHO EMRO

179

175

Apr-Jun 2010  . 161Volume 19 Issue 02

189

GUEST EDITORIAL

ORIGINAL ARTICLES
Mycobacterium tuberculosis as a Causative agent in Eales Disease;
PCR Based Analysis of Vitreous Samples.
Muhammad Khizar Niazi, Mazhar Ishaq, Aamer Ikram.

Investigation of Burkholderia cepacia Outbreak in Neonatal Intensive
Care Unit.
Sobia Qamar, Fatima Noman, Samina Shamim, Ali Nadeem, Nuzhat
Ansari, Nadeem Chohan, Azra Qureishi.

Antimicrobial Activity of Tigecycline against Extended Spectrum
β-lactamase Producing Gram-negative Rods in a Tertiary Care
Setting.
Abdul Sattar, Irfan Ali Mirza, Shahid Ahmed Abbassi, Nasrullah Malik,
Aamer Ikram, Inam Qadir Javed Hashmi.

Parents’ Perception of Fever in Children.
Ahmad Tauheed Bhatti, Muhammad Iqbal, Muhammad Zahid.

Polymyxin “A Life Saver”.
Jawed Abubaker, Safdar G Khan, Asim Noor, Moazzum Khurshid,
Altaf Ahmed.

CASE REPORTS
Acute Epiglottitis Caused by Streptococcus pyogenes and
Staphylococcus aureus in an adult.
Nadeem Sajjad Raja, Marilyn Meyers,David Parratt, Higgins D,
Irving P.

Geotrichum candidum Infection in a Patient With Chronic
Myelogenous Leukemia Following Allogeneic Stem Cell Transplant.
Aamer Ikram, Faisal Hanif, Shahid Ahmed Abbasi, Abdul Sattar,
Pervaiz Ahmed.

NEWS & VIEWS

INSTRUCTIONS FOR AUTHORS

Courtesy by: Department of Microbiology,
 Armed Forces Institute of Pathology, Rawalpindi.

Microscopic appearance of Geotrichum candidum



162 . Infectious Diseases Journal of Pakistan

GUEST EDITORIAL

The population of our country continues to rise numerically
and expand spatially and with limited resources this is leading
to inadequate nutrition, falling living standards with meager
access to safe drinking water, poor public health engineering
facilities all contributing to increased morbidity and mortality
from diseases mostly infectious in nature.

The infectious diseases seem simple while reading a text book
as every aspect like causative agent, its route(s) of transmission,
incubation period, clinical features, complications, diagnosis
and treatment are nicely explained. The ground reality, however,
is different especially in countries like Pakistan where many
factors play role in it.

The bulk of our population does not have access to microbiology
diagnostic facility being restricted to major cities and even there
tests may be poorly standardized or lack quality control. Most
of our young general practitioners are not fully aware of the
diagnostic workups and treatment regimens for major infectious
diseases prevalent in Pakistan e.g. tuberculosis – not the least
of which is the changing antibiotic sensitivity patterns.

Microbiology is a very vast subject and traditionally has
encompassed major branches like bacteriology, immunology,
virology, parasitology, mycology and antimicrobial testing.
According to the Pakistan Medical and Dental Council, the vast
curriculum is to be covered in a single academic year as part
of third year MBBS and second year BDS, in our medical and
dental colleges. During the same year, MBBS students are
taught other elaborate subjects like general pathology,
pharmacology and forensic medicine.

The number of medical and dental colleges in Pakistan is nearing
one hundred. Many new institutions have sprouted to fulfill the
public aspirations. There are not enough experienced and
qualified teachers to do justice to the subject and non-medical
microbiologists are also teaching at several places. Thus students
do not realize the complete perspective of the subject or appreciate
the scientific and intellectual rigour and fascination of the
subject. Well trained and enthusiastic teachers on the subject
who serve as potential role models for future career decisions
also play imperative role.1

The horizons of medical microbiology continue to expand in
the form of emergence of new global threats like SARS, bird
flu and swine flu; dominance of Acinetobacter baumannii as
the major isolate from most, if not all of our ICUs; old bugs’
changing faces like Mycobacterium tuberculosis progressing
from multi drug resistance to extremely drug resistant pattern.
The health care associated infections range from a needle stick
injury to ventilator associated pneumonias. Methicillin Resistant

Staphylococcus aureus (MRSA), Vancomycin resistant
Enterococci (VRE) and the Extended Spectrum Beta Lactamase
(ESBL) producing Gram negative rods, virtually unknown some
years back, have become routine affair in most of our hospitals.

Incorporation of emerging and expanding domains of knowledge
into the existing curriculum remains a challenge. The extensive
syllabus in  medical colleges is not properly supplemented with
practical tasks especially latest techniques and at places time
old methods are being followed.

Primary teaching tools for preclinical microbiology courses
often depend on PowerPoint lectures and notes combined with
multiple choice tests. This strategy sets low expectations for
students, encouraging short term memory and discouraging
proper and lasting understanding of the subject. These methods
also fail to stimulate active participation, collaborative learning,
and two way communication with the faculty, and as such
students’ diverse talents and ways of learning are not appreciated.2

All these factors make this subject theoretical for most of the
teachers and boring or dry for the students. As a result the
students tend to memorize it just to get past examination and
in turn forget most of it by the time of their graduation. Problem
based learning has stimulated interactivity but still many
institutions lack standard or adequate teaching material or staff.
Inadequate education in medical microbiology should be seen
in the light of patient safety issue. It cannot be beneficial for
patients when the doctors dealing with specimen are not confident
about what they are doing.1

The 21st century has not unsurprisingly increased the amount
of attention paid to the concept of change because change has
always been and will always be a fact of life.3 The solution to
this problem is not very difficult. It requires serious thinking
and commitment by our policy makers. Some simple suggestions
are to review the syllabus as there is no need to teach rare
bacteria, viruses, parasites and fungi, especially those not
common in our country and those which a doctor is not likely
to deal with in his entire medical career.

More emphasis should be laid on our main national problems
which include Tuberculosis, Typhoid, Cholera (including their
changing antibiotic sensitivity trends), viral hepatitis (A-E),
Rabies, HIV/AIDS, basic fungi like the Candida, Cryptococcus ,
Aspergillus and parasitic diseases like Amoebiasis, Giardiasis,
Malaria, Leishmaniasis, Hydatid disease, Ascariasis,
Ancylostoma, Enterobius and Hymenolepis nana. The rare
modalities can be learnt later on by those who intend to become
microbiologists or infectious diseases consultants. The health
care associated infections and biosafety also merit inclusion at

Undergraduate Microbiology Education in Pakistan.
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undergraduate level.

The academic year should begin with clear objectives for the
students for the period. Infectious diseases and respective
organisms should be taught in an explicit manner and the
students assessed regularly and finally examined thoroughly at
the end of term.
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Mycobacterium tuberculosis as a Causative Agent in Eales Disease; PCR Based Analysis of Vitreous
Samples.
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Abstract

Setting
Armed Forces Institute of Ophthalmology, Military hospital,
Rawalpindi from January 2008 through December 2009.

Objective
To evaluate vitreous fluid from patients of Eales' disease by
PCR, to assess its association with Mycobacterium tuberculosis.

Methods
Forty nine vitreous fluid samples from 31 Eales' patients and
18 non-Eales' as controls were processed by conventional
methods for detection of mycobacteria. Culture of vitreous
aspirate were carried out in all cases followed by Polymerase
chain reaction specific for IS 6110 and nested PCR using primers
coding for MPB 64 gene of all samples.

Results
Conventional methods did not detect mycobacteria in any of
the samples, however, 3(9.6%) of Eales' samples tested were
positive for M. tuberculosis DNA by PCR specific for IS 6110.
The difference was statistically insignificant (P > 0.5). Similar
findings were confirmed by nPCR using the MPB 64 gene
primers.

Conclusion
Detection of M. tuberculosis DNA by PCR in vitreous aspirates
of Eales' disease patients emphasizes the need for a larger
multicenter study to ascertain the association of this bacterium
with Eales' disease.

Key words
Eales Disease, Mycobacterium tuberculosis, Polymerase Chain
Reaction, Vitreous Aspirate.

Introduction
Eales' disease is an idiopathic condition of unknown etiology
presenting with primary retinal perivasculitis predominantly
affecting the peripheral retina of young and otherwise healthy
adults aged 15-40 years. The disease is currently more common

in the South Asian region and at a tertiary referral eye institute
the disease is reported in one in 150-250 ophthalmic patients
referred from various parts of the country1.

The aetiopathogenesis of Eales' disease still remains unclear.
There is higher incidence among males in the age group 10-45
years with complaints of spots and floaters and painless
diminution of vision 2. Laboratory studies showed statistically
significant higher phenotype frequencies of HLA B5 (B51),
DR1 and DR4 among patients with Eales' disease3. Since the
most favoured etiologies were tuberculosis and hypersensitivity
to tuberculoprotein, Mantoux testing and lymphocyte
proliferation assay have also been performed on patients with
Eales' and age and gender-matched volunteers with normal
fundus findings, and no significant differences between them
were found4. In a recent study, polymerase chain reaction (PCR)
using IS 6110 primers on vitreous fluid (VF) of patients with
Eales' disease and controls, Mycobacterium tuberculosis DNA
was present in statistically significant number of specimens of
Eales' patients5. It was also demonstrated that statistically
significant M. tuberculosis DNA was present in the epiretinal
membrane (ERM) of Eales' patients compared to the controls
by nested PCR (nPCR) using primers for the gene coding for
MPB 64 protein of M. tuberculosis 6, 7. Therefore, this study
was conducted to evaluate association of M. tuberculosis with
Eales' disease through PCR. To our knowledge this is the first
of its kind of study carried out in our country.

Materials and methods
Vitreous samples from forty nine patients (thirty one Eales'
disease patients and eighteen non-Eales' disease patients as
controls) were included in this study. The study protocol was
approved by the Hospital Ethics Committees and informed
consent was obtained from all patients. The control specimens
were collected from patients undergoing vitreous surgery for
proliferative diabetic retinopathy and vitreous haemorrhage.
The VF was aspirated by a syringe connected to the suction
port of the vitreous cutter at the beginning of the vitrectomy
surgery procedure; a sterile disposable 23G needle was fixed
to the syringe and transported to the microbiology laboratory
with aseptic precautions within 30 minutes of collection. All
the centrifuged samples were subjected to Ziehl-Neelsen staining
for the presence of acid fast bacilli.8 The remaining specimens
were transferred to sterile PCR vials for storage at -20 °C and

Muhammad Khizar Niazi*, Mazhar Ishaq*, Aamer Ikram**.
*Armed Forces Institute of Ophthalmology (AFIO), Rawalpindi, Pakistan.
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onward extraction of DNA for amplification. PCR specific for
IS6110 was done by conventional method on all the specimens
as described by Hermans PW.9 H37Ra ATCC 25177 M.
tuberculosis and Accugen control strain were used as positive
control strains and double treated water was used as negative
control.

DNA from specimens was extracted by using M. tuberculosis
Amplisensor Assay (Accugen System, USA) kit. 100 µL of the
specimen was added to a tube containing 200 µL of the AccuPure
G lysis buffer and mixed thoroughly by vortexing. Mixture was
incubated at 72°C for 10 minutes. Lysate was cooled to room
temperature for five minutes. 275 µL of isopropanol was added
to the lysate and vortexed twice. Lysate was centrifuged at
15,000g for 10 minutes and supernatant was discarded. Residual
isopropanol was removed by pipetting after brief spinning.
Pellet was cleaned by adding 250 µL of 75% ethanol to each
tube and vortexed vigorously. The pellet was air dried for 10
minutes in a covered rack. The pellet was resuspended in 50
µL of specimen diluent by vigorous vortexing. 5 µL of the
specimen extract and 5 µL of the positive standards respectively
were used for PCR reaction.

PCR was done by using Taq polymerase. One unit of Taq
polymerase was added to 100 µL of 50 mM NaCl, 5mM MgCl2,

10 mM Tris hydrochloride, 0.01% (w/v) gelatin (pH 9.6), 0.2
mM each of the deoxynucleotides dGTP, dATP, dTTP, and
dCTP and 5 µL of the extracted DNA, and primers (1µL each
forward and reverse) as provided with Accugen kit. Amplification
was done in thermocycler (Mastercycler) with 35 cycles in the
following sequence: 30 seconds denaturation at 94°C, 30 seconds
annealing at 60 °C, and 30 seconds primer extension at 72°C.
After 35 cycles of amplification the amplicon was analyzed by
6% polyacrylamide gel  electrophoresis (PAGE).

Amplified samples were loaded into the appropriately labeled
wells of PAG using a syringe along with 100bp ladder
(Fermentas). The loading process was completed within 20
minutes to prevent the gel from cooling. The apparatus was
reassembled and leads connected to power supply at 200 volts
and 80 mA.  The gel was allowed to run until the dyes moved
to the appropriate distance based on the size of the bands. Finally
after removal, gel was silver stained.

Results
All the forty nine vitreous fluids (thirty one Eales' and eighteen
controls) included in the study were negative for acid-fast bacilli
by both direct smear and by culture. The results of nPCR and
PCR based DNA hybridisation for IS 6110 specific to M.
tuberculosis DNA in forty nine VF specimens (thirty one Eales'
disease patients and the eighteen controls) showed that vitreous
fluid was positive for M.tuberculosis by nPCR in three (9.6%)
of thirty one Eales' disease patients and none of controls by
using primers coding for MPB 64 gene. This difference was

statistically insignificant by the Chi-square test. False positive
result due to contamination of reagents used for amplification,
especially Taq DNA polymerase was ruled out since adequate
negative controls and the extraction controls were included in
each nPCR reaction. All the forty nine VF showed same results
by PCR using IS 6110 primers.

Discussion
The present study was undertaken to confirm the role of M.
tuberculosis in Eales' disease. We applied nPCR for MPB 64
gene of the bacterium on the vitreous fluid of Eales' patients
since it was several times more sensitive than the PCR for IS
61106. nPCR has previously demonstrated the presence of
MPB64 gene of M. tuberculosis in significant number of
epiretinal membranes of Eales' disease patients6 .

The IS 6110 PCR assay is universally accepted for detection
of M. tuberculosis DNA, but studies in India have shown that
40% of the local clinical isolates of M.tuberculosis have only
a single copy of IS 6110 and 4% did not carry even a single
copy of IS 611010,11. Populaire et al 12 also found PCR using IS
6110 primers to be insensitive. Attempts to increase its sensitivity
by modifications in amplifying procedures or changes in volume
of PCR product electrophoresed in the agar gel have not been
sucessful7. In the present study, we attempted to increase its
sensitivity by applying PCR on the IS 6110 PCR products of
the 3 VFs positive by nPCR for MPB 64 gene. It could detect
M. tuberculosis DNA in all the three samples from Eales'
patients. In this study, we found that PCR did not significantly
improve the sensitivity of detection of M. tuberculosis complex
genome by using the primers coding for IS6110 sequence.
Hence, It is not advisable to use PCR based on IS 6110 for
detection of M. tuberculosis DNA in clinical specimens in our
population. This is in line with another study done from the
region13.

The conventional bacteriological methods to AFB in VF were
not successful though use of more sensitive methods such as
BACTEC™ (Becton and Dickenson, NJ, USA) may be done.
Failure to demonstrate the tubercle bacilli from the VF of the
Eales' disease patients in the present and earlier studies suggests
that the mycobacterial antigen could be in a sequestered state
in the eye leading to an immunological inflammatory
manifestation with retinal vasculitis, particularly in HLA-prone
individuals3 , 6. The other possibility is that the mycobacterium
may be localized in some part of the body and the circulating
antigen may stimulate inflammation in HLA-prone individuals,
resulting in perivasculitis. These findings further emphasize the
role of M. tuberculosis in the aetiopathogenesis of Eales' disease.
Since non-tuberculous mycobacteria (NTM) are also commonly
prevalent in South Asia14, further molecular studies are needed
to understand their role in Eales' disease, especially considering
the high prevalence of tuberculosis in our region.
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Conclusion
The finding of M. tuberculosis DNA in vitreous samples of
Eales disease cases emphasizes the importance of larger scale
multicenter trials for better evaluation of this association.
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Abstract

Objective
To investigate an outbreak of nosocomial Burkholderia cepacia
infection in neonatal intensive care unit describing the attack
rate, potential source and mode of transmission.

Place and duration of study
Department of Pediatrics and Microbiology, Liaquat National
Hospital, Karachi from November 2008 to December 2009
(including one year surveillance period).

Methods
In November 2008, routine microbiological surveillance revealed
a high number of blood cultures from NICU unusually yielding
Burkholderia cepacia, with similar phenotypic characteristics
and antibiogram. A formal stepwise outbreak investigation was
performed along with immediate control measures. A program
of intensive surveillance was mounted for a period of one year.

Results
Five neonates out of a total of thirty eight were found to have
Burkholderia cepacia bacteraemia in four weeks period;
November-December 2008. The blood culture isolates obtained
from the patients harbored a single organism with similar
morphological features and antibiogram. The attack rate was
found to be 13 %. The index case was identified to be a neonate
delivered at a peripheral clinic where he had stayed in nursery
for 24 hours. His blood culture was positive on the day of
admission and a week ahead of other 4 cases. All environmental
cultures were negative. During a one year follow up, one more
case, transferred from the same peripheral clinic, was found to
be infected with the same organism. However, due to prompt
measures, the infection did not spread. No further cases were
reported during the study period.

Conclusion
Active surveillance of the hospital records helps in early
recognition of a potential outbreak and immediate intervention

measures can help in its control.

Key words
Burkholderia cepacia, Infection Control, Outbreak.

Introduction
Burkholderia cepacia is a gram negative, aerobic, non-fermenting
bacillus commonly found in soil and moist environments,
reflecting its innate ability to survive and grow in water sources
with minimal nutrition1. This organism has had a special
predilection for the lungs of patients with cystic fibrosis2,3 as
well as immuno-deficiencies such as chronic granulomatous
disease. It has also been associated with infective endocarditis.4

Neonates are especially susceptible because of prematurity of
organ systems, low birth weight, and the use of invasive devices.
The clinical spectrum of bacteraemia ranges from nearly
asymptomatic to fulminant septic shock1. Nosocomial outbreaks
may be suspected when healthcare-associated infections occur
above the background rate or when an unusual microbe is
recognized.5 Such outbreaks have been reported both in local
and international studies.6,7,8

Over a period of four weeks, isolates of B. cepacia were
recovered from blood samples of five patients admitted to our
neonatal intensive care unit (NICU). This isolate was identified
as an unusual organism, since it had not been reported from
NICU during the past one year. Department of pediatrics in
collaboration with department of microbiology/ infection control
organized an outbreak investigation to find out the potential
reservoir and transmission mechanisms. This study highlights
the importance of early intervention for identification and
removal of source to prevent dissemination of nosocomial
outbreak.

Methodology
Routine surveillance of microbiology reports pointed out a
sudden, unusual number of B. cepacia isolates from blood
cultures of NICU patients. Isolates were identified by API 20NE
and antimicrobial sensitivity was done according to the CLSI
guidelines9.

Rate of occurrence of cases was compared to the previous

ORIGINAL ARTICLE
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baseline rate and a potential nosocomial outbreak was identified.
Epidemiologic investigation was conducted stepwise in a
standardized way to identify the contributing factors, source
and mode of transmission.5 The goal was to control the outbreak
and prevent similar outbreaks in future. Case investigation was
the first step. Case definition was defined as, ‘a neonate having
a single blood culture positive for B. cepacia’. Line listing of
the cases was generated which included information of place
of delivery, mode and time of admission and clinical picture.
It was constantly updated throughout the period of initial
investigation and continued through the follow up one year
surveillance period. In the next step, known causal factors were
reviewed and possible transmission mechanism and dynamics
studied to help in planning the control measures. Cinical and
environmental investigation were done to identify probable
infectious source. Infection Control Team visited the Nursery;
all positive cases were put on strict contact isolation. Patients
were shifted to another unit, and the NICU was temporarily
closed for any new case. Samples were collected from possible
environmental sources, which included respiratory equipment
used on all the babies, suction bottles, wash basin, tap, and
disinfectant solutions for bacterial culture. Saline moistened
swabs were taken from surfaces such as incubators, medicine
tray and trolleys. These samples were incubated on blood agar
and McConkey’s agar (Oxoid, UK) and subjected to incubation.
Isolates, if any, were then identified through API 20NE. Thorough
cleaning and disinfection of the unit was undertaken. All
precaution policies were ensured; disinfection of instruments
was done and hand hygiene stressed. The special
awareness/educational classes regarding infection control and
prevention measures were arranged for doctors and staff of NICU.

Finally the findings of the study were communicated to other
health care professionals, particularly the peripheral clinic
identified as the source of this infection. Surveillance continued
for one year for any positive culture from NICU for B. cepacia.
The babies referred from the peripheral clinics were kept in
isolation till their initial blood cultures came negative.

Attack rate was calculated by using SPSS version 11 and
expressed as percentage.

Results
During the first four week period, blood cultures of five neonates
showed the growth of B. cepacia out of a total of 38 neonates
admitted during this period. Base line rate was verified through
past one year record of NICU and was found to be nil. The
isolates were sensitive to all the drugs mentioned in clinical
laboratory standard institute (CLSI) guidelines.9 The isolates
had similar phenotypic characteristics and antibiogram. The
attack rate during the four week outbreak period was calculated
to be 13 %.

Line listing of cases with positive blood culture revealed that

the index case had bacteraemia at the time of admission while
other four acquired it during their hospital stay (Figure1). All
environmental cultures were negative.

Index case
Index case was a one-day-old premature baby delivered at 30
weeks of gestation due to premature rupture of membranes at
a small clinic. Baby had normal Apgar scores with a weight of
1.2 Kg. He was kept in the nursery where he developed
respiratory distress at 18 hours of age. He also had poor feeding
and lethargy. He was referred to Liaquat National Hospital
NICU for further management with clinical manifestations of
septicemia. He was empirically started on cefotaxime and
amikacin. Blood for culture, drawn at the time of admission,
revealed growth of B.  cepacia. Three subsequent blood cultures
revealed the same organism. Antibiotics were changed to
ceftazidime and ciprofloxacin. Infective endocarditis was
suspected because of the prolonged bacteraemia, however
echocardiography did not reveal any vegetations. Blood culture
became negative after 30 days and the patient was discharged.

Salient features of all five patients in the initial cluster are given
in table 1.

Follow up surveillance
Six weeks later, follow up surveillance yielded B. cepacia in
the blood culture of a neonate, with morphology and antibiogram
similar to that of isolates in the initial cluster. This neonate had
positive blood culture on first day of admission and no exposure
to previous infected babies. On investigation, this neonate was
found to be transferred from the same peripheral clinic. Since
infection control measures including isolation and hand washing
were being strictly adhered to, no evidence of transfer to any
other patient was found. No further cases were detected during
the one-year surveillance period.

Figure 1: Line listing of cases: Time Course of Burkholderia
cepacia outbreak in Neonatal Intensive Care Unit (NICU).
The figure is organized from left to right by the date of the
first Isolate. Each bar represents the hospitalization period
of each neonate.
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Discussion
B. cepacia is an unusual organism and finding cases above the
back ground rate constitutes an outbreak.1 In our series, routine
scrutiny of microbiology reports identified five patients with
unusual bacteraemia due to B. cepacia. This organism had never
been isolated in past one year, the period in which NICU was
relocated in a new building. Line listing revealed that index
case was infected with B. cepacia at the time of admission and
possibly acquired it from the peripheral clinic where he was
delivered. This neonate was considered to be the source for
other four cases. These patients were admitted in the overlapping
period and acquired infection during their stay in NICU. Among
the five cases, four were premature and none of them had a
central line. One patient, being ventilated for an underlying
congenital heart defect and pulmonary hypertension, expired
on tenth day of admission. All others responded to antibiotics,
and bacteraemia resolved after 2 to 4 weeks of therapy. The
index case remained positive for B. cepacia, throughout this
period; repeated positive blood culture became negative on 31st

day after initiation of treatment. Prolonged bacteraemia is a
potential threat to other patients and hence requires intense
measures for infection control. Microbiologic evidence suggested
that nosocomial spread was from a common source.

Bacterial colonization of hands, equipment and environment
with B. cepacia has long been recognized as a potential threat
for nosocomial infections, as it has a unique ability to survive
in moist conditions. It often becomes resistant to disinfectants
and antiseptic solutions, making it difficult to eradicate1. Hospital
outbreaks have usually been due to a common contaminated
source such as disinfectant products10, intravenous solutions11,
nebulizer solutions 12,13, mouth wash 14,15, medical devices
including respiratory therapy equipment16,17, wash basin /water
supply18, patient to patient transmission19 or even contaminated
hands of medical personnel20,21. However, number of cases in
an outbreak may vary. Alvarez-Lerma F et al have described
an outbreak affecting five patients, secondary to contaminated
moisturizing body milk8. In one large outbreak, 74 patients at
2 hospitals in Arizona had B. cepacia bacteraemia during  2-
year period due to contaminated mouth wash14. Another study
from Pakistan has reported 58 cases of B. cepacia bacteraemia

secondary to colonization of wash basin/soap cake.6 However
in our series, all environmental cultures were negative. We were
fortunate that the organism did not colonize our NICU.
Transmission between cases possibly occurred as a result of
contamination of hands of staff, as no more cases occurred once
“contact precautions” were strictly implemented.

It was through continued surveillance that another case with B.
cepacia bacteraemia was detected 6 weeks after discharge of
the all positive cases. This neonate was delivered at the same
peripheral clinic. Since this clinic was the source of infection
for other hospitals, management of the hospital was informed
and guided for appropriate infection control measures.

Conclusion
Surveillance of the health care records helps in early identification
of a potential outbreak. Stepwise investigation of a nosocomial
cluster helps in finding the source of outbreak and its mode of
transmission. Prompt and timely communication provided to
the primary source can help those implementing infection control
measures and improve the overall health care standards.
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Abstract

Objective
To determine in vitro efficacy of tigecycline against extended
spectrum β-lactamase producing gram-negative rods.

Place and Duration of Study
Department of Microbiology Army Medical College and Armed
Forces Institute of Pathology Rawalpindi, from February 2008
through January 2009.

Materials and Methods
One hundred extended β-lactamase producing gram-negative
rods were taken. Detection of β-lactamase was done using
double disc synergy method as recommended by Clinical
Laboratory Standard Institute. Susceptibility of the isolates to
tigecycline was carried out by modified Kirby Bauer disk
diffusion technique, according to the guidelines provided by
the Food and Drug Administration. Minimum inhibitory
concentrations of tigecycline were determined by E-strips against
β-lactamase producers. Results were interpreted according to
recommendations.

Results
Out of 100 isolates, 96% β-lactamase producers were susceptible
to tigecycline by disc diffusion method where as 4% isolates
were in intermediate range. Minimum inhibitory concentrations
of tigecycline revealed that 92% isolates were sensitive, 5% in
intermediate range, whereas only 3% were resistant.

Conclusion
In an era of rapidly growing antibiotic resistance, tigecycline
has been found to have good in vitro efficacy against extended
spectrum β-lactamase producers.

Key Words
Extended Spectrum β-Lactamase, Gram Negative Rods,
Tigecycline

Introduction
In the modern era of increasing use of various  broad spectrum
antimicrobial agents, the incidence of β-lactamase (ESBL)
producing enterobacteriaceae has increased all over the

world  at a threatening rate.1-3 The multidrug resistant
properties of these bacterial isolates are limiting the
armamentarium of potentially active antimicrobial agents in
clinical use, especially in nosocomial infections.4,5  The
development of tigecycline, the sentinel representative of a
novel class of broad-spectrum agents the glycylcyclines,
represents an important milestone in addressing this critical
need.

Tigecycline is structurally related to minocycline, but alterations
to the molecule resulted in its expanded spectrum of activity
and decreased susceptibility to the development of resistance
when compared with other tetracycline antibiotics. It has a
broad spectrum of activity covering multi drug-resistant gram-
positive and negative organisms. It binds to the 30S subunit
where it prevents transfer of amino acid into the elongating
peptide chain with a subsequent inhibition of protein synthesis.6,7

Carbapenems were considered as potent agents for the treatment
of ESBL producing enterobacteriaceae. However, carbapenem
resistance in ESBL producers has been reported from several
parts of the world, including Greece, Korea, United States,
Israel, and China.8 It is therefore imperative that new therapeutic
alternatives are developed for the treatment of ESBL producing
organisms.

Objective
The objective of this study was to determine in vitro efficacy
of tigecycline against ESBL producing gram-negative rods in
our setup.

Material and Methods
This study was performed at Microbiology Department of Army
Medical College and Armed Forces Institute of Pathology,
Rawalpindi. One hundred confirmed clinical isolates of ESBL
producing gram-negative rods were taken. Details regarding
type and place of submission of specimen were noted and
recorded.  These microorganisms were isolated from patients
admitted in different wards of Military Hospital and Combined
Military Hospital Rawalpindi including medical intensive care
units (ICU), gynaecology/obstetrics, medical wards, nephrology,
surgical wards, surgical ICU, rehabilitation medicine and
paediatric medicine. The production of ESBL enzyme was
detected by employing double disc synergy (DDS) test using
30µg discs of aztreonam, ceftazidime and 10µg cefpodoxime
(Oxoid, Basingstoke, UK) placed 15 mm (edge to edge) from
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amoxycillin-clavulanate (20/10µg) disc. Inoculated plates were
incubated overnight at 35 ± 2oC. A zone of enhancement
between amoxycillin-clavulanate and any one of the above
(aztreonam, ceftazidime and cefpodoxime) for an organism
was considered as ESBL producer.9 The MICs of the isolates
against tigecycline were determined by E-strips (biomerieux,
France) according to FDA approved criteria.6

Bacterial suspensions were prepared in normal saline, matching
0.5 McFarland turbidity standard. This was done by touching
at least ten colonies from a pure growth with a straight loop
and mixing in normal saline.  Klebsiella pneumoniae ATCC
700603 and E. coli ATCC 25922 were used as controls.
Suspension of ESBL producing isolates was plated on Mueller-
Hinton agar (Oxoid). 30µg disk and E strip of tigecycline were
applied.6 Concurrent quality control testing was performed. The
plates were incubated aerobically at 35 ± 2oC for 16 – 18 hours.
The results of MIC and disk diffusion for tigecycline were
interpreted according to FDA approved criteria.6 (Table 1)

Results
Majority of ESBL producing isolates (51%) were isolated from
urine samples, followed by, catheter tips (16%), blood (12%),
HVS (7%), bronchoalveolar lavage (4%), ascitic fluid and stool
(2%) (each) and one each from CSF, sputum and tissue.  The
pattern of ESBL producing isolate is shown in table 2.

A total of 96 isolates were susceptible to tigecycline with disc
diffusion method. The range of zone diameters with 30µg disk
of tigecycline for ESBL producing isolates was 19 to 29 mm,
mean 23.8 mm. Four isolates were in intermediate range with
zone diameter of 16-18mm. The MICs of tigecycline against
ESBL producing isolates revealed that 92% were in susceptible
range with MICs from 0.032 to 2.0µg/mL. Mean MIC was

0.63µg/mL. A total of five isolates were in intermediate range
with MICs  3µg/mL but ≤ 8µg/mL while only three isolates
were resistant with MICs  8µg/mL (Table 3).

Discussion
Since the introduction of broad spectrum cephalosporins into
clinical practice in 1980s, the selective pressure of use and
overuse of antibiotic has resulted in emergence of β-lactam
resulting in rapid development of resistance to β-lactam
antibiotics.10 These ESBL producing enterobacteriaceae have
spread rapidly and steadily .10,11 The worldwide prevalence of
ESBL producing bacteria is variable; 28% in Bulgaria, 16% in
Cyprus and Romania, 12% in Portugal, 50% in Russia and 40%
in Poland.12 National surveys have shown that 5 to 8% of
Escherichia coli isolates were ESBL producers in Korea,
Japan, Malaysia, and Singapore but 12 to 24% in Thailand,
Taiwan, Philip-pines, and Indonesia.  Studies in our
neighboring countries show prevalence of 6.6 to 68% in India
and 40% in Bangladesh.13, 14

In Pakistan, prevalence of ESBL producing gram negative rods
was reported as 47 % among nosocomial pathogens in 2003.15

A recent study has however shown that 55% of gram-negative
bacilli isolates from ICU of a tertiary care hospital at Rawalpindi
were ESBL producers.16 Among the hospitalized patients,
multidrug resistant properties of ESBL limit the therapeutic
options and there is an urgent need for new agents that are able
to combat these pathogens. These ESBL-producing organisms
have the ability to hydrolyze many β-lactam antibiotics; thus
it is not surprising that antibiotic choice gets limited. Furthermore
the genes encoding ESBLs are carried by plasmids that frequently
carry genes encoding resistance to aminoglycosides and
trimethioprim/sulfamethoxazole. There have been reports of
plasmid-encoded decreased susceptibility to quinolones,
frequently in association with cephalosporin resistance.17

Tigecycline is bacteriostatic and is not affected by two
mechanisms of resistance as efflux pump and protection of
ribosomes found in other tetracyclines.18 In a study carried
out in Greece, tigecycline was a very potent antimicrobial drug,
against ESBL producers inhibiting 97% K. pneumoniae and
99% Acinetobacter baumannii isolates at a concentration of
≤ 2µg/mL.19 Likewise a study in United States revealed
tigecycline as the only agent with > 90% susceptibility against
ESBL-producers. This suggests that tigecycline can be considered
for use in infections due to ESBL producers.20 Around 97% of
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   MIC (µg/mL) Zone diameters (mm)

S I R S I R

≤2 4 8 19 15-18 ≤14

Table 1: FDA approved criteria for disc diffusion and MICs
of tigecycline against ESBL producing enterobacteriaceae.

Table 2: Percentage of ESBL producing organisms (n=100)

ESBL producers Frequency(%age)

Escherichia coli 61(61%)

Klebsiella pneumoniae 19(19%)

Enterobacter cloacae 13(13%)

Acinetobacter baumannii 04(4%)

Table 3: Susceptibility of ESBL producers against tigecycline
(n=100)

MIC (µg/mL) Zone diameters (mm)

S I R S I R

No. of isolates 92 5 3 96 4 Nil



ESBL producing isolates were sensitive to tigecycline in a
Taiwanese study21, and another study from Czechoslovakia
revealed all ESBL producing E. coli were sensitive to tigecycline,
whereas 93% of Klebsiella pneumoniae were sensitive 5%
intermediate and 2% were resistant.22

The encouraging finding in our results was the mean MIC of
0.63µg/mL, less than even the strict standards ( 1mg/L) set by
European Committee on Antimicrobial Susceptibility Testing
(EUCAST).The documented MIC susceptibility breakpoint for
tigecycline as mentioned by FDA is ( 2mg/L). Our results were
thus in concordance with the majority of the studies carried out
around the world.19-21 Surprisingly the susceptibility of ESBL
producing and  AmpC hyperproducing enterobacteriaceae from
isolates in South-East England was comparatively lower than
other countries as only 56 % of Klebsiella spp. isolates, were
susceptible (MIC range 0.125–1mg/L) to tigecycline, 35% were
intermediate and 9% were resistant.23 This  discordance between
the interpretative MIC breakpoints of susceptibility of
enterobacteriaceae to tigecycline was because of the fact that
the study carried out in England followed  the European
Committee on Antimicrobial Susceptibility Testing (EUCAST)
while all the other studies including ours employed US FDA
criteria  (2 mg/L)   as susceptible range.

Conclusion
Tigecycline with excellent in vitro activity is likely to have a
key role in the treatment of nosocomial infections caused by
ESBL producing strains.
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Abstract

Introduction
Fever is a common complaint in childhood and parents obviously
become anxious when their children develop fever. Fever may
be a symptom of a minor illness or may indicate a serious
problem in a child. This study was carried out to evaluate the
parental perception of fever in children.

Methods
Parents of febrile children in the age range two months and
twelve years presenting to a tertiary care hospital from April
through May 2009 were interviewed regarding their knowledge
about fever in children. Interviews were conducted using a
standard questionnaire.

Results
A total of one hundred questionnaires were filled out. The
respondents included 69 mothers and 31 fathers (mean age of
30.2 ± 7.7 years). Forty percent of respondents considered body
temperature of 1000 F to be fever. Only a third of respondents
thought that using a thermometer was necessary to find out
whether the child was febrile or not. Armpit was the most
popular site for checking the temperature. Teething was
considered to be a cause of fever by 59% of the respondents.
Seizures were the most commonly cited harmful effect of fever
in children.

Conclusion
There is suboptimal knowledge among parents regarding causes,
harmful effects and management of fever in children. Health
care personnel need to play an active role in educating parents
and caregivers regarding this common complaint in children.

Key words
Fever, Febrile Children

Introduction
Fever is defined as the rise in body temperature above the
normal in response to pyrogens, which could be either extrinsic
as in the case of infectious agents or intrinsic as seen in
rheumatologic diseases. Fever is one of the commonest
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complaints that a child is brought to the doctor for consultation.
Fever may be a presenting symptom of a benign, self-limiting
illness or may be a harbinger of a more serious problem like
sepsis or meningitis. Fever, however, also has some positive
effects on the body, in that it accelerates the immune response
and helps the body fight infection1. Myths regarding causes and
harmful effects of fever have persisted in different communities
for many generations.

The aim of this study was to assess the knowledge and attitudes
of parents regarding fever and its management in children.

Materials and Methods
Parents of febrile children (age range two months to twelve
years) presenting to a tertiary care hospital were interviewed
using a structured questionnaire. The interviews were conducted
by the paediatric house officers from April through May 2009.
For the purpose of this study, a temperature of 1000F was
considered as fever. The information was analyzed using
Statistical Package for the Social Sciences (SPSS) version 11.0.

Results
A total of one hundred questionnaires were filled out. The
demographic data of the respondents is shown in Table 1. The
mean age of the respondents was 30.2 ± 7.7 years. Of the 69
mothers interviewed, 64 were housewives, whereas five were
employed. The majority of respondents were illiterate and
belonged to the low socioeconomic class. The number of children
in each household ranged from one to thirteen.

The questionnaire and the response given by the parents are
shown in Table 2. Forty percent of the respondents correctly
identified a temperature of 1000 F to be fever. Approximately
two thirds of the respondents (64%) thought that they could
recognize fever in their child without actually measuring the
temperature. Mercury thermometer was used and armpit (axilla)
was the preferred site for measuring the temperature.
Approximately two third of the respondents thought that infection
was the cause of fever in children. Teething was considered to
be the main cause of fever by 59% of the respondents. Seizures
were considered to be the most common harmful effect by the
respondents (54%). Paracetamol was the antipyretic preferred
by 43% of the respondents. Majority of respondents’ source of
knowledge was a previous experience of febrile illness in their
children.

Department of Pediatrics, Ziauddin  University Hospital, KDLB Campus, Keamari, Karachi.
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Discussion
Normal body temperature varies slightly from person to person
and there is also diurnal variation in the same individual as well.
Body temperature is lowest in early hours of the day and highest
during the late afternoon2. Generally a body temperature of
100.40 F (rectal) or above is considered as fever3.

In our study, a majority of the respondents correctly identified
the body temperature as fever. A minority of them considered
temperature of 990F to be fever. Only a third of our study
population thought that using a thermometer to measure body

Table 1: Demographic Data of Respondents

Table 2:   Questionnaire and the responses (n = 100)

1 How do you define fever?
 99oF 16
 100oF 40
 101oF 22
 102oF & above 17
 Don't know 5
2 How can you tell if your child has fever?
 By the general look 21
 By touching the child 43
 By measuring the temperature 30
 All of the above 6
3 What kind of thermometer do you use?
 Mercury 58
 Digital 0
 Forehead strip 0
 Do not use thermometer 42
4 What site do you use to measure the temperature?
 Arm pit 51
 Mouth 7
 Anus 0
5 What are the causes of fever in children?
 Exposure to cold 52
 Exposure to sun 31

Total Number: 100

No.
Age: <25 yrs 23

25-30yrs 39
31-35 yrs 19
>35 yrs 19

Gender: Mothers 69
Fathers 31

Educational
level: No formal education     54

Primary & secondary 15
Matric & above   31

Monthly income:
Rs. <5000 10
Rs. 5000 -10,000 48
Rs. > 10,000 42

No. of children: <3 43
 4-5 40

>5 17

 Drinking warm liquid 7
 Teething 59
 Infection 64
 Recent immunization 56
 Don't know 12
6 What are the harmful effects of fever in children?
 Seizure 54
 Brain damage 34
 Learning disability 16
 Loss of consciousness 33
 Dehydration 10
 Serious illness 39
 Blindness 16
 Death 40
 Don't know 32
7 What do you do when your child has fever?
 Give medicines at your own 72
         paracetamol 43
         brufen & paracetamol 19
         antibiotic & paracetamol 9
         brufen 5
         do not know 24
 Fan cooling 2
 Decrease clothing 7
 Sponge the child 71
         forehead 42
         axilla 2
         whole body 27
 Type of water used for sponging
          tap water 41
          cold water 22
          ice water 8
 Take the child to the doctor 84
 Don't know 2
8 What is your source of information regarding

fever management?
Previous illness with left over medicines  78
Medical store attendant 54
Family members 4
Television 0
Reading articles/Newspaper 0

S.No. Questions No.
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temperature of a child was necessary to ascertain whether the
child was febrile or not, whereas the rest recognized fever by
the general appearance or by touching the child. This is similar
to an earlier study from Kuwait4. In contrast, in a UK study,
71.05% of the respondents considered the use of thermometer
as an accurate way of assessment for fever5. Studies have shown
that tactile temperature is not a reliable method of checking
fever, even in the hands of health care personnel6,7.

Axilla was the preferred site for measuring the temperature by
majority of the respondents, perhaps due to the ease of use, and
this being the route used in most local hospitals. Axillary
temperature is generally least accurate as it is affected by
environmental temperature2.

Even though infection was correctly identified as a cause of
fever by the majority of our respondents, myths regarding the
causes of fever continue to prevail in our community. Teething
and exposure to sun or cold were also identified as causes of
fever in a large proportion of cases. During infancy, teething
was considered responsible for most of symptoms such as fever,
diarrhea and fussiness. It is well known that teething does not
cause fever8.

Seizures were quoted as the most common harmful effect of
fever in our study. Seizures have been reported to be the most
frequently cited harmful effect of fever in many other studies4,9,10.
About a third of our respondents thought that fever could result
in brain damage, loss of consciousness, serious illness or even
death. There is no basis for believing that fever per se causes
brain damage11.

A large proportion of our study population would treat their
febrile child by giving medicines and/or sponging, in addition
to consulting a doctor. A very small percentage would adopt
non-pharmacological measures like decreasing the clothing or
fan cooling.

Paracetamol was the most popular drug followed by a combination
of  paracetamol  and ibuprofen.  The method of
combining/alternating paracetamol and ibuprofen may lead to
overdose of either drug with resultant toxicity without any
substantial added benefit12. A quarter of our respondents did not
know which drug to use for fever. A small percentage of
respondents thought that an antibiotic should also be given along
with an antipyretic to treat fever in children. Other studies have
quoted figures of 21.7% and 25.1% regarding use of antibiotic
for treatment of fever4,13. This prevalent belief is probably due
to the overuse of antibiotics to treat fever in children regardless
of the etiology. Most upper respiratory infections in young
children are caused by viruses, but a great majority of physicians
treat them with antibiotics14,15.

About a third of our study population responded that they would

use cold water or ice water for sponging their child with fever.
The cooling effect in sponging is not due to the cold temperature
of the water, but due to evaporation of water from the body
causing heat loss16. Cold water causes shivering and makes the
child very uncomfortable and should never be used2.

The source of information for fever management was a previous
illness with resultant use of left over medicines in the great
majority of our respondents. About half of them consulted the
medical store attendant and in a small fraction of the cases the
family members gave them the advice. None of our respondents
received their knowledge from radio, television, or by reading
articles or newspapers.

Conclusion
Myths regarding etiology and harmful effects of fever in children
persist in our community. Physicians and other health care
personnel need to educate the public regarding fever and its
management in children. They should be encouraged to record
temperature with a thermometer. The best place to educate the
caregivers would be primary health centers and immunization
clinics. Media has to play a greater role in educating the masses.
Public service messages using audio-visual means would be
helpful in achieving this goal.
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Abstract

Background: Pan-resistant Acinetobacter spp (P-Ab) (resistant
to all antibiotics except polymyxin) has emerged as a significant
cause of increased mortality and morbidity of hospital-acquired
infections in intensive care units (ICU). P-Ab is resistant to
most broad spectrum antimicrobials because of the frequent
use and at times abuse of these agents, but often retains
susceptibility to polymyxin B. Although Polymyxins have been
recently considered as last therapeutic options for the treatment
of patients with these types of infections, there is a considerable
hesitation regarding the use of this agent in a critically ill patient
due to the adverse effect including neuromyopathy,
nephrotoxicity and respiratory arrest. The objective of our study
was to evaluate the efficacy and safety of polymyxin B in the
treatment of Pan-resistant Acinetobacter infections.

Methods
All patients admitted to medical intensive care unit of a tertiary
care hospital in which P-Ab infection was yielded were started
on Polymyxin B according to the standard protocol with dose
adjustment according to Cockroft formula if required.

Results
Fifty five out of 632 patients in medical ICU during 6 months
from 1st January to 30th June 2007 identified with P-Ab infection
were treated with polymyxin B and followed up prospectively.
The site of infection included respiratory tract in 37 patients,
blood 6 patients and combined respiratory tract and blood in
12 cases. Out of 55 cases receiving polymyxin B, 39 patients
improved; cure rate of  71% and crude mortality 29%. Neither
nephrotoxicity nor neurotoxicity was observed in any of our
patients.

Conclusion
The use of polymyxin B to treat pan-resistant acinetobacter is
highly effective and safe, resulting in lower mortality rates and
is associated with lower rate of nephrotoxicity than previously
described in literature.

Key Words
Acinetobacter spp, Polymyxin B, Pan-resistant Acinetobacter.

Introduction
Infection in critical care settings with Multidrug resistant and
especially Pan-resistant organism has become a nightmare for
the physician. Isolates of Pseudomonas aeruginosa or
Acinetobacter species that are resistant to all, or almost all
commercially available antibiotics are now prevalent worldwide.

The multidrug resistance (MDR) in gram-negative bacilli is
variably defined as resistance to at least two, three, four, or
eight of the antibiotics typically used to treat infections with
these organisms. "Pan resistant" strains can be defined as strains
that are resistant to all beta-lactam and quinolone antibiotics
recommended as empirical therapy for ventilator-associated
pneumonia These strains are well adapted to the hospital
environment, molecular epidemiological studies have frequently
revealed that only 1 or 2 clones caused outbreaks in intensive
care units1. Given the lack of antibiotic options to treat infection
with pan-resistant strains, physician have limited choices to
start treating patients with drugs which were once abandoned
due to their toxicities, like polymyxin group2 , t 3 .

Lately in our hospital Pan-resistant Acinetobacter and
Pseudomonas have been important cause of nosocomial infection
especially in intensive care setting. Even with the use of in vitro
sensitive antibiotics (with salbactum combination) the mortality
remained high. Under the circumstances polymyxin B remains
the last resort.

The major deterrent for not using polymyxin were high
nephrotoxicity and neurotoxicity as reported in literature4-7.
After reviewing the literature8-18, we found that there were no
alternatives to polymyxins with respect to their sensitivities and
toxicities in cases of pan-resistant organisms. So we conducted
an observational study to evaluate the efficacy and safety profile.

Method
This prospective observational study was conducted at Liaquat
National Hospital, a tertiary care teaching hospital. Patients
admitted during the period from 1st January 2007 to 30th June
2007 in a 25-bedded open medical intensive care unit were
followed up. Data recorded from patients included; demography,
length of stay, antibiotic treatment, Acute Physiology and Chronic
Health Evaluation II (APACHE II) score and duration of
mechanical ventilation.
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All specimens including blood culture, urine culture, pus culture,
pleural and ascitic fluids cultures, respiratory tract secretions
including bronchoalveolar lavage, were collected as indicated
in individual patients and results were followed regularly.

In Microbiology laboratory, organism identification was done
by standard routine methods. Antibiotic susceptibility testing
of microorganisms was performed by disk diffusion method
(Kirby-Bauer) according to standards of CLSI5. All of our
patients who were found to have P-Ab infection were sensitive
to Polymyxin, therefore they were started on intravenous
polymyxin B.  It was given for 7 days in patients with pneumonia
and for 14 days in patients with positive blood cultures, according
to body weight and estimated creatinine clearance (CLCR) as
per standard protocol.

The primary outcome measure was mortality at the end of
therapy, and secondary outcome measure was incidence of
complication mainly renal and neuromuscular, requiring
interventions like dialysis or tracheostomy for prolonged
mechanical ventilator.

Results
During 6 months in the medical ICU, 55 out of 632 patients
were identified with P-Ab infection. All isolates from these
patients were found to be susceptible to polymyxin B. The site
of infection was respiratory tract in 37 patients, blood 6 cases
and combined respiratory tract and blood in 12 patients. Some
of the results are shown in table 1.

Out of 55 patients receiving polymyxin B, 39 improved, resulting
in cure rate of 71% and crude mortality of 29 %. Polymyxin B
therapy was well tolerated and neither nephrotoxicity nor
neurotoxicity was observed in any of our patients. Resistance
to polymyxin B was not observed during our study period.

Discussion
Polymyxin is a polypeptide antibiotic isolated from Bacillus
polymyxa, first made available for clinical use in the late 1950s

and early 1960s. The polymyxins exert their bactericidal activity
by binding to the bacterial cell membrane and disrupting its
permeability, resulting in leakage of intracellular components.
They also have anti-endotoxin activity. These agents are rapidly
bactericidal against many gram-negative bacteria. Soon after
their introduction into clinical use, concerns arose about adverse
effects (e.g., nephrotoxicity, ototoxicity, and neuromuscular
blockade) associated with their use. As antimicrobial agents
with better safety profiles became available, the clinical use of
the polymyxin was quickly abandoned due to perceived toxic
side effects4-7 . Polymyxin B is increasingly being used clinically
as last therapeutic option. To date clinical experience with
polymyxin B is still limited and relatively little is known about
its efficacy in treating severe infections 3.

The overall attributable mortality rate for P-Ab is reported to
be 43% in infected patients and increases to 53% in patients
with respiratory infections. Some studies reported mortality as
high as 73% among patients with ventilator-acquired
pneumonia8,9.

Our study represents one of the few studies in current literature
that evaluates the efficacy and safety of polymyxin B in pan-
resistant Acinetobacter. Respiratory tract was the main site of
infection in most of our patients. The overall cure rate was 71%
in our patients and crude mortality was reduced to 29% compared
to 53%-73% reported in literature and showed a higher clinical
success rate than seen in recently published studies8,9.

Contrary to previous studies8, our study shows that the use of
polymyxin B to treat pan-resistant acinetobacter is highly
effective and safe, resulting in lower mortality rates and is
associated with lower rate of nephrotoxicity than described
previously. Neurotoxicity is difficult to assess in critically ill
patients; in our patients it was confounded due to prolonged
ventilator care, part of the routine hospital protocol. Lack of
control group was a limitation in our study. Further controlled
trials are needed to support our study.

Conclusion
Polymyxin B is effective against Pan-resistant Acinetobacter
spp. It is therefore important that polymyxins be used judiciously
and optimally to minimize the emergence of resistance against
the already limited available antibiotic options.
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rarely consumed alcohol. There was no other significant past
history. On examination, he was afebrile, his chest was clear
and his abdomen was soft. Laryngoscopy done at accident and
emergency revealed a swollen epiglottis. Chest X-ray was
unremarkable and echocardiography was normal. Laboratory
investigations showed white blood cell count 60.6 x 109/L
(normal 3.7 to 9.5x 109/L), neutrophils 96.2 %, and platelet
count 450 x 109/L (normal; 150 – 450 x 109/L). Renal function
tests were within normal range. Plasma glucose random level
was 13.3 mmol/L (normal; < 11.1 mmol/L). The patient was
treated with intravenous ceftriaxone (2gm x12 hourly) and
intravenous hydrocortisone (100 mg x 6 hourly) and was
transferred to the intensive therapy unit for further management.
He required inotropic and ventilatory support and was sedated.
Nasopharyngeal aspirate (NPA) specimen yielded heavy growth
of Streptococcus pyogenes which was sensitive to penicillin,
vancomycin, oxacillin, erythromycin, ceftriaxone, and
clindamycin. Scanty Staphylococcus aureus also grew that was
sensitive to flucloxacillin, vancomycin, erythromycin,
ceftriaxone, clindamycin, ciprofloxacin, fusidic acid, rifampicin
and linezolid. After one day, intravenous vancomycin (1gmx12
hourly) was added as both organisms were susceptible. After
48 hours of supportive therapy, there was no improvement in
his neurological status and brainstem tests confirmed that he
was brain dead. Subsequent molecular studies revealed that
Toxic Shock Syndrome-1, enterotoxin G, H, and I were detected
in the Staphylococcus aureus isolate while exfoliative toxin and
Panton-Valentine Leukocidin were not detected. Streptococcus
toxin typing studies showed positive opacity factor and T-type
(3/13/B3264). Virus culture or serology for respiratory viruses
and atypical microorganisms, blood and urine culture remained
negative.

Discussion
This patient with polymicrobial epiglottitis appears to be the
first reported case in English medical literature. A variety of
microorganisms have been implicated in this disease.
Traditionally, the infection has been caused by Haemophilus
influenzae type B; other include Streptococcus pyogenes (Group
A), Staphylococcus aureus, Streptococcus pneumoniae,
Streptococcus group F, Streptococcus viridans, Klebsiella
pneumoniae, Fusobacterium, and Mycobacterium species. Other
less commonly isolated organisms are Herpes simplex virus,
and Candida species3,4,5. Whilst Streptococcus pyogenes and
Staphylococcus aureus have been reported individually, we are
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Abstract

Although acute epiglottitis remains uncommon in both paediatric
and adult populations, it can be life threatening if there is delay
in diagnosis. In adults it is more common in patients with
predisposing factors such as diabetes mellitus, hypertension,
excess alcohol consumption, and smoking. This is a case report
of acute epiglottitis with no obvious risk factors. The causative
agents, clinical features, management and outcome, of this case
are discussed. To the authors' knowledge this is the first report
of adult epiglottitis due to mixed infections by Streptococcus
pyogenes and Staphylococcus aureus.

Keywords
Acute epiglottitis, Streptococcus pyogenes, Staphylococcus
aureus

Introduction
Acute epiglottitis is an acute inflammation of the supraglottic
regions of the oropharynx, epiglottis, vallecula, arytenoids and
aryepiglottic folds. The infection causes gross oedema and
vascular engorgement. It is now uncommon in both children
and adults but can be life threatening, as it may progress to
complete airway obstruction, respiratory failure and death. Early
suspicion, prompt diagnosis, appropriate management including
empirical antibiotic therapy and early airway intervention in
cases of airway compromise are crucial steps in the management
of cases1, 2. We report a fatal case of acute epiglottitis due to
Streptococcus pyogenes (Group A) and Staphylococcus aureus
(Methicillin sensitive) in an adult.

Case report
A previously fit and healthy 40-year-old male was brought to
the accident and emergency department of Southend University
Hospital with difficulty in breathing and subsequent respiratory
arrest at home. Cardiopulmonary resuscitation was commenced
and airway was secured by surgical tracheostomy. He was
successfully resuscitated after 45 minutes but his Glasgow coma
score remained 3/15. Prior to admission he had complaints of
flu like symptoms and was generally unwell for the past10 days.
Throat pain was progressive and he had been unable to swallow
for three days prior to presentation. He was an ex-smoker and
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not aware of this combination in adult epiglottitis. Since the
introduction of Haemophilus influenzae type B vaccine, the
overall incidence of acute epiglottitis among children has
decreased by more than 95% in the UK. Similarly, epiglottitis
has also decreased in adults6. A study in 2000, reported an
incidence of adult epiglottitis of 3.1 per 10,0007. Several studies
from developed countries indicate that the condition is more
common in males than females3,8,9. Clinical studies of acute
epiglottitis have revealed the importance of underlying pathology
in adult patients. Hypertension, excess alcohol consumption,
diabetes mellitus and smoking are the most frequent risk factors
in adults with acute epiglottitis. Other rare predisposing factors
include direct trauma and thermal and caustic injury10,11. This
patient had no predisposing conditions for acute epiglottitis. It
has been hypothesised that the absence of bacteraemia in
epiglottitis characterised by gradual onset is probably due to
less virulent microbes8 and blood cultures in this patient remained
sterile. In this case a combination of virulent organism,
Streptococcus pyogenes and Staphylococcus aureus were isolated
and it seems to us that a different explanation for negative blood
culture is required.

Adult epiglottitis presents in a more indolent way when compared
with the infection in children. The clinical manifestations include
sore throat, odynophagia, muffled voice, dyspnoea, drooling of
saliva, and stridor. Other clinical features are fever, tachycardia,
toxic appearance, and cyanosis. This patient had sore throat
odynophagia, and dyspnoea. Swollen neck and the tenderness
over larynx may be apparent on palpation1,12. Hafidah and co-
workers (2006) indicated that approximately 90% of adult
patients with epiglottitis presented with fever (>37.5°C), and
odynophagia while muffled voice was present in 70% patients4.
Another study reported that two thirds of patients presented
with sore throat and stridor whilst hoarse voice was noted in
more than 25%. Cervical adenopathy and tenderness over the
anterior aspect of the neck were prominent signs in most patients8.
Sore throat and odynophagia were present in our patient. Acute
epiglottitis should be considered in differential diagnosis in
patients who present with sore throat, odynophagia and
respiratory distress even of a slight degree.

The diagnosis of adult epiglottitis is challenging; use of the
fibreoptic laryngoscope is considered gold standard method in
the diagnosis of acute epiglottitis4, 8. Laryngoscopic findings
confirmed the diagnosis in our patient as well. Direct visualisation
of the oropharynx shows a swollen, inflamed, horse-shoe shaped
epiglottis. Lateral radiographs of the neck are also useful and
a computed tomogram can be used to exclude the presence of
abscess formation and emphysematous changes1 3 .

The airway should be secured by emergency intubation or
inhalation induction or tracheostomy under local anaesthesia
as soon as the diagnosis of acute epiglottitis is established2,14.

In our patient, the airway was stabilised by emergency
tracheostomy because of respiratory arrest considering prolonged
mechanical ventilation. Appropriate intravenous broad spectrum
antimicrobial therapy such as cephalosporins should be
commenced as early as possible. Specimens such as blood
culture, and throat cultures should be taken before the initiation
of antibiotic therapy15. Our patient was treated with ceftriaxone,
and vancomycin was added on the second day after the Gram
stain result showed Gram positive cocci from the NPA. Several
authors have suggested the use of vancomycin as first line
therapy in combination with other antibiotics in patients with
Streptococcus group A soft tissue infections15,16. The use of
corticosteroids to reduce airway inflammation or the need for
intubation or the duration of intubation or duration of hospital
stay remains debateable. Several studies failed to show the
evidence of beneficial effects of steroids on overall desirable
outcome9,17.

Conclusion
High degree of suspicion is essential when a patient presents
with specific signs and symptoms of acute epiglottitis. Airway
should be secured in case of airway obstruction. The initial
choice of antibiotic is critical for reducing the overall mortality
rate.
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Geotrichum candidum infection in a patient with chronic myelogenous leukemia following allogeneic
stem cell transplant.
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transplant. Since then she is on immunosuppression therapy.
On January 12, 2010, she developed sore throat and high grade
fever and reported at out patient department BMTC. Her
hemoglobin was 9.3 g/dL and white cell count 0.6 x109 /L with
pancytopenia. She was admitted and put on injection amikacin
and tazobactum+ piperacillin. One pint of red cell concentrate
was infused same day.

Her fever did not settle. On 15th January 2010, her sputum
sample was sent for routine examination, fungal hyphae, culture
and sensitivity and she was put on inj. amphotericin B and oral
cotrimoxazole. Direct microscopy of the specimen revealed
fungal hyphae. The specimen was inoculated on Sabouraud’s
dextrose agar (SDA) (Oxoid, UK) and SDA containing
chloramphenicol (100mg per liter). The plates were incubated
at 22°C (cold incubator) after placing them in polythene zipper
bags.

The growth started appearing on SDA within five days (Fig 1),
 pure colonies were yielded. The colour was white later changing
to off-white with cream reverse (Fig 2). The colony was yeast-
like and flat.  Microscopic examination of cellophane tape
preparation with lactophenol blue revealed unicellular
arthroconidia arranged in chains. The fragmentation of
undifferentiated hyphae showed dichotomous branching. They
were barrel shaped (Fig. 3). On the basis of the colony and
microscopic morphology, the isolate was identified as
Geotrichum candidum. Sensitivity test was done by E-test
method9.The isolate was sensitive to amphotericin B (MIC 0.5
ug/mL) and voriconazole (0.05 ug/mL) and resistant to
fluconazole (MIC 64 ug/mL). The patient was put on oral
voriconazole 100mg twice daily dose and she started improving
and became afebrile.

Discussion
Infections caused by opportunistic fungi are a growing concern
due to increasing use of antibiotics, steroids, immuno-suppressive
and cytotoxic drugs. This is true with fungi as well that form
part of the normal flora of body. Treatments that involve
immunosuppression predispose the host to an expanding group
of opportunistic infections. These infections are mostly caused
by Candida and Aspergillus species. Fungi like Geotrichum,
Scytalidium and Mucor are now emerging as significant
pathogens 10-11.

Corresponding Author: Lt Col Aamer Ikram,
Consultant Microbiologist, Dept of Microbiology,
Armed Forces Institute of Pathology, Rawalpindi.
Email: maahin1@yahoo.com.

CASE REPORT

Abstract

We describe a woman with chronic myelogenous leukemia,
who developed disseminated Geotrichum candidum infection
after allogeneic stem cell transplant. Geotrichum candidum was
isolated from sputum culture and was susceptible to voriconazole,
amphotericin B, and resistant to fluconazole. The infection was
successfully treated with oral voriconazole. Infections with this
rare pathogen predominantly affect immunocompromised hosts.

Introduction
Geotrichum spp. a yeast was first described by Link ex Persoon
in 18221. Geotrichum is a yeast found worldwide in soil, water,
air, and sewage, as well as in plants, cereals, and dairy products 2.
It is a plant pathogen that causes sour rot on peach, nectarine,
tomato and carrot. It is also found in normal human flora and
is isolated from sputum and faeces 3-4. Geotrichum candidum
is a potential pathogen in immunocompromised hosts and may
cause opportunistic infections referred to as geotrichosis5.
Pulmonary involvement is the most frequently reported form
of the disease, but bronchial, oral, vaginal, cutaneous and
alimentary infections have also been reported5. Infection is
usually acquired via ingestion or inhalation. It has also been
isolated from infections resulting from trauma 6-7.

Disseminated Geotrichum candidum infection is uncommon,
and has been reported exclusively in immunocompromised
patients. The prognosis is poor with a mortality rate of
approximately 50–75% 8.

Key words
Antifungal Therapy, Fungal Infection, Geotrichum candidum,
Leukemia, Stem Cell Transplantation

Case report
We report a case of disseminated G.candidum infection in 26-
year-old female with chronic myeloid leukemia. She reported
at Armed Forces Bone Marrow Transplant Center (BMTC) in
April 2007. She underwent bone marrow transplant in March,
2009, donor was her real sister. She was given prophylaxis for
GVDH, CMV and Pneumocystis jerovecii at the time of
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Colonization of the intestinal tract by Geotrichum candidum is
common among immunocompromised patients12. It may cause
opportunistic infections in immunocompromised host referred
to as geotrichosis. The infections are usually acquired via
ingestion or inhalation. Bronchial and pulmonary as well as
disseminated infections and fungemia due to Geotrichum have
been reported. It has also been isolated from infections resulting
from trauma 13.

In a case report from France, successful treatment of disseminated
Geotrichum species infection with a combination of caspofungin
and voriconazole was reported in an immunocompromised
patient9. Our patient also responded well to timely voriconazole
initiation. Another reported case from USA, having disseminated
Geotrichum candidum infection with relapsed acute myelogenous
leukemia following allogeneic stem cell transplantation,
responded well to voriconazole.14

G. candidum is poorly invasive unlike Candida spp. A case was
reported from India in a patient having invasive ileal infection
followed by disseminated infection with liver involvement9.
The prime targets for G. candidum  infection are
immunocompromised and leukemic patients, and patients on
chemotherapy. The extensive and especially injudicial broad-
spectrum antibiotics usage has also been associated with increased
risk of fungal infections15. Different invasive fungal infections
have been previously reported from our institute10-11, 16-17.

Routine fungal media including SDA readily yield G. candidum
at 22-25°C 3-4. Our case yielded characteristic growth within
five days. The overall survival of patients with G. candidum
infection has improved due to better diagnostics and effective
antifungal agents18. Thus a high index of suspicion and timely
expert diagnosis through fungal culture considerably influences
the result. Voriconazole has been the most reliable and effective
antifungal agent against Geotrichum candidum, followed by
itraconazole, ketoconazole and amphotericin B19, though in vitro
sensitivity remains variable. The recommended dose of
voriconazole is 200 mg twice daily, for three to six weeks
duration depending on the clinical response, underlying disease,
and side effects19. Seriously ill patients with disseminated
infection have responded well to combination of caspofungin
and voriconazole9.

Conclusion
Geotrichum candidum has increasing significance especially
because of the growing immunocompromised population. Prompt
diagnosis by appropriate investigative approach followed by
proper systemic antifungal therapy leads to favorable outcome.
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Figure 1: Reverse of Geotrichum candidum colony having
pale cream  colour.

Figure 2:  Surface of  Geotrichum candidum colony with
off-white colour and yeast like flat appearence.

Figure 3: Microscopic appearance of Geotrichum candidum
showing barrel shaped unicellular arthroconidia arranged
in chains and dichotomous branching hyphae.
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NEWS & VIEWS

highlighted potential hazards of needle stick injuries, post
exposure prophylaxis and safety measures for highly prone
health care workers. Post exposure prophylaxis of HBV, HCV
and HIV were discussed in detail.

Dr. Sadia Shakoor, Aga Khan University and Hospital, discussed
line associated infections with types of intravascular
catheters, possible infective complications and different types
of microorganisms involved. Preventive measures by line
dressing and guidelines for changing catheters were
emphasized.

Mrs. Shaheen Asif, Infection Control Nurse from Tabba Heart
Institute, presented Hospital Waste Management. She discussed
definitions, objectives, and types of hospital waste. Waste
management plan includes waste segregation, collection, storage,
transportation and finally disposal.

An interactive discussion followed with request to hold further
seminars on infection control in future.

Infection Control Seminar at Jinnah Post graduate Medical
Centre, Karachi.

A seminar on “Infection Control” was held at Najamuddin
Auditorium, Jinnah Postgraduate Medical Centre, Karachi on
6th March, 2010. This seminar was a joint effort of Dr
Waquaruddin Ahmed of PMRC and Dr Altaf Ahmed of IDSP
(President, Infectious Diseases Society of Pakistan). Candidates
from all departments of JPMC were invited to attend.

The first speaker was Dr Altaf Ahmed, Consultant Microbiologist
Indus Hospital and President of Infectious Disease Society of
Pakistan. He gave a presentation on infection control: problems
and solutions. He defined the magnitude of the problem and
issues of emerging resistance of pathogens in our hospitals.
Universal precautions, hand hygiene, hand washing and their
role in prevention of nosocomial infections were discussed.

The second speaker was Dr. Afia Zafar, Associate Professor of
Microbiology, Aga Khan University Hospital, Karachi. She
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