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Original Article

Antimicrobial Sensitivity of Lower
Respiratory Tract Infections In
Tracheostomised Severe Head
Injury Patients

Objective: To evaluate the bacteriology of lower respiratory tract infections and
antimicrobial sensitivity following tracheostomy in a head injury unit.
Study Design: Descriptive study.
Place and Duration: Department of Neurosurgery, Pakistan Institute of Medical
Sciences, Islamabad from January 2006 to December 2006
Materials and Methods: The patients with severe head injury (with a GCS of less than 8)
were first admitted to the 10-bedded head injury unit followed by tracheostomy. The two
indications of tracheostomy included patient's inability to protect the airway due to deep
coma, requiring intubation for more than a week and persistence of excessive secretions. A
total of 50 patients of either gender with severe head injury and undergoing tracheostomy
and having clinical features of infection were included in the study. Tracheal secretions
were taken in cases where the lower airway secretions were turbid or the patient was having
unexplained fever with chest x-ray showing consolidation and sent for culture and
sensitivity. Specimens for culture and sensitivity were collected using a catheter which
passes through the tracheostomy tube into the trachea and analyzed at a single
microbiological laboratory. All samples were incubated for 24 hours at 37oC for obtaining
aerobic growths. Microbes were identified by their by their colonial morphology and
characteristic biochemical tests (using API-20E ).
Results: Out of 50 patients 41 patients (82%) had shown growth during the culture, mainly
aerobic gram negative bacilli (AGNB), in 38 patients (76.0%), particularly Pseudomonas
aeruginosa(32%) and Klebsiella pneumonia(28%), while Methicillin Resistant
Staphylococcus aureus (MRSA) was present in 3 patients (6.0 %).The highest mean
resistance among GNB of tracheal aspirates was noted to amoxiciclav (augmentin) and
cefaclor (100%). The lowest mean resistance of tracheal aspirate isolates was to
piperacillin+tazobactam(7.7%) followed by imipenum (20.6), cefoperazone+sulbactum
(23.7%) and amikacin (26.3%). MRSA  showed 100% sensitivity to vancomycin as well as
fusidic acid.
Conclusion: GNB were the predominant isolates of LRT infections with AGNB, Klebsiella
pneumonia and Pseudomonas aeruginosa as the commonest isolates. Patients in severe
head injury unit with altered consciousness and on prior injudicious antimicrobial therapy
are at high risk for contracting lower respiratory tract infections due to resistant AGNB.
Key Words: Culture and sensitivity. Tracheal aspirates. Tracheostomy. Respiratory tract
infections.
.

Zakaur Rab Siddiqui*
Ejaz Ahmed**
Niaz-Ud-Din***
Khaleeq Uz Zaman****

*Registrar
**Senior Registrar**
***Post-Graduate Resident
****Professor  & Head Department of
Neurosurgery

Department of Neurosurgery,
Pakistan Institute of Medical Sciences
( PIMS ),Islamabad.

Address for Correspondence
Dr. Zakaur Rab Siddiqui
Registrar
Department of Neurosurgery,
Pakistan Institute of Medical Sciences (
PIMS ),
Islamabad.
Email: drzaka2003@yahoo.com

Introduction
Tracheostomy has been found to play an

important role in the airway management of patients
with severe head trauma 1 as prolonged endotracheal

intubation is associated with trauma to the larynx,
trachea, and patient discomfort in addition to
requirement of sedatives. Many studies recommend
early tracheostomy to avoid serious oropharyngeal and
laryngeal injury occurring from prolonged translaryngeal
intubation. 2-7 Tracheostomy  is required in these
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patients because of patient's inability to protect the
airway and persistence of excessive secretions.
However, despite of high level of hygiene, exogenous
colonization with or without subsequent infection is
common.  It is noted that the infection rates are lower
after tracheostomy due to improved tracheobronchial
toilet. 8 Clinicians utilize tracheal-aspirate specimens to
diagnose and treat lower respiratory tract infections
(LRTI). Despite the fact that routine care is required for a
substantial number of head injury patients with long-
term tracheostomy, surprisingly little published
information is available regarding many aspects of their
prolong care, including assessment and management of
suspected respiratory tract infections. 9

There is inadequate published information from Pakistan
on various lower respiratory tract bacterial pathogens
and their resistance patterns in hospital settings. In
addition, the emergence of resistance as a major
problem has drawn attention to a need for repeated
studies in different settings as the data differ from
hospital to hospital and also in different settings. Hence,
the present study was undertaken to define the common
bacterial profile in LRTI and to study the resistance
patterns to common antibiotics and to guide the
clinicians in treating LRTI.

Materials and Methods
This descriptive study was undertaken at the

Department of Neurosurgery, Pakistan Institute of
Medical Sciences ( PIMS ), Islamabad. It prospectively
included 50 adult patients of either sex by convenience
sampling technique.  All patients with severe head injury
(with a GCS of less than 8) undergoing tracheostomy
and having clinical and radiological  features of
respiratory tract infection were included in the study (in
cases where the lower airway secretions were turbid or
the patient was having unexplained fever and showing
consolidation on chest X-ray ). All the patients were on
prophylactic antibiotic therapy (Injection ceftriaxone 1gm
X twice daily) and none of the patients were on the
ventilatory support. Specimens for culture and sensitivity
were collected by employing standard collection
techniques and analyzed at a single microbiological
laboratory. Specimens for culture and sensitivity were
collected using a catheter which passes through the
tracheostomy tube into the trachea and analyzed at a
single microbiological laboratory. The susceptibility to
antibiotics was tested by employing disc diffusion
method as guided by National Committee for Clinical
Laboratory Standards (NCCLS) guidelines using
standard antibiotic discs.10 All samples were incubated
for 24 hours at 37oC for obtaining aerobic growths.
Microbes were identified by their colonial morphology
and characteristic biochemical tests (using API-20E).

Data Analysis: The  data   were  analyzed   through
SPSS   version  10  and   descriptive   statistics  was
used  to   calculate   frequencies,   ratios,  percentages,
means  and standard deviation. Graphs and tables such
as pie charts were used for data presentation.

Results
Out of 50 patients, tracheal aspirates from forty

one (82%) yielded pathogenic flora on  culture
comprising mainly of aerobic Gram negative rods (38
patients) with Pseudomonas aeruginosa and klebsiella
being the predominant organisms ( 32% and 28% )
while   while Methicillin Resistant Staphylococcus
aureus (MRSA) was present in 3 patients ( 6% ).
Specimens from  9 patients yielded no bacterial
pathogens on culture. The number and types of aerobic
Gram negative rods and their resistance patterns to
various antibiotics is shown in Table I.

The lowest mean resistance of tracheal aspirate
isolates was to piperacillin+tazobactam(7.7%) followed
by imipenum (20.6%), cefoperazone+sulbactum (23.7%)
and amikacin (26.3%). Tracheal aspirate isolates of
Pseudomonas species showed 6.3%, 12.5%, 19.6%
and 20.6% resistance to piperacillin+tazobactam
,imipenum, cefoperazone +sulbactum  and amikacin
respectively. ( Figure I ) MRSA showed 100% sensitivity
to vancomycin as well as fusidic acid while 33.33%
resistance to Teicoplanin.

Figure no.II Showing mean antibiotic resistance
among various gram negative   micro Organisms
isolated in tracheal secretions.
(CoAx:Coamoxiclav;Ctz:Ceftazidime;Cfac:Cefaclor;
Cxe:Cefixime;
Cpz:Cefoperazone+sulbactum;Cip:Ciproxin;Enx:En
oxacin;Ak:Amikacin;
Azt:Aztreonam;Imi:Imipenam;Tazo:Piericillin+tazoba
ctum)
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addition, the emergence of resistance as a major
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pathogens on culture. The number and types of aerobic
Gram negative rods and their resistance patterns to
various antibiotics is shown in Table I.
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Discussion
Although we didn’t find any similar study

conducted in Pakistan, however there is a similar
national nosocomial infections study conducted in India
which reports that aerobic gram negative bacilli(GNB)
cause more than 60% of nosocomial chest infections.11

Internationally, also, GNB are the most common
pathogens causing nosocomial pneumonia in several
studies.12-15 Pseudomonas aeruginosa being the most
common gram-negative species isolated. In our present
study 76% of the isolates were GNB with remarkably
low isolation of gram-positive cocci (6.0%). It should be
pointed out, however, that defining the precise etiology
of most hospital acquired LRT infections after
tracheostomy in severe head injury patients is difficult.
In one series, 44% of all nosocomial chest infections
were found to be of uncertain etiology. 16 We did not find

the causative organism on culture in 18% of the
patients.

Although overall least mean resistance was
noted to piperacillin+tazobactam(7.7%)followed by
imipenum (20.6%),considerable resistance was noted
among GNB of tracheal aspirate in the present study. In
some other studies also, resistant strains have occurred
frequently in tracheal secretions, suggesting emergence
of resistance.17 Many consider aminoglycosides a
critical component of therapy for life threatening gram-
negative infection of the lung. Unfortunately, the
therapeutic to toxic ratio for aminoglycosides in serum is
narrow and the penetration of aminoglycosides from
blood into the infected respiratory tissues may be
insufficient to achieve local drug concentration above
the minimum inhibitory concentration necessary for the
infecting organisms.18, 19 In this study, the mean
resistance of 26.3% is noted to amikacin.

Table I: Antibiotic sensitivity among the gram negative bacteria isolated in tracheal
aspirates. ( n=38 )
Antibiotics
Tested

Pseudomonas
Aeroginosa.
( n=16)

Kleibsella
Pneumonia
(n=14)

Proteus
Spp.
(n=4)

Escherichia
Coli (n=2)

Acinetobacter
Spp. (n=2)

Co-Amoxiclav *
R-14(100%)
S ---

R-4(100%)
S ----

R-2(100%)
S ---

R-2(100%)
S ----

Amikacin R-3 (18.8% )
S-13(81.2% )

R-3(21.4% )
S-11( 78.6%)

R-2  (50.0%)
S-2  (50.0%)

R-1(50.0%)
S -1(50.0%)

R---
S-2 (100%)

Aztreonam R-12(75.0% )
S-4  ( 25.0%)

R-5 (35.7% )
S-9(64.3% )

R-4(100%)
S -

R-2(100%)
S -

R-2(100%)
S --

Cefaclor * R-12(85.7%)
S-2 (14.3% )

R-4(100%)
S ----

R-2(100%)
S ---

R-2(100%)
S ----

Cefixime * R-10(71.4%)
S-4(28.6% )

R-4(100%)
S ----

R-2(100%)
S ---

R-2(100%)
S ----

Cefoperaznone+
Sulbactum

R-6 (37.5% )
S-10(62.5% )

R-1(7.2%  )
S-13(92.8% )

R-1(25.0%)
S-3(75.0%)

R-
S-2 (100%)

R-1(50%)
S-1(50%)

Ciprofloxacin R-14(87.5%)
S-2(12.5% )

R-10(71.4%)
S-4(28.6% )

R-2 (50.0%)
S -2 (50.0%)

R-1(50.0%)
S-1(50.0%)

R-2(100%)
S ----

Enoxacin R-13(81.8%)
S-3 (18.2% )

R-11(78.6%)
S-3  (21.4 )

R-2 (50.0%)
S-2(50.0%)

R-1(50.0%)
S-1(50.0%)

R-2(100%)
S ----

Gentamicin R-7(43.8%)
S-9(56.2% )

R-10(71.4%)
S- 4(28.6% )

R-2 (50.0%)
S -2 (50.0%)

R-1(50.0%)
S-1(50.0%)

R-2(100%)
S ----

Ceftazidime R-5(31.2%)
S-11(68.8% )

R-4(28.6%)
S-10(71.4% )

R-2 (50.0%)
S -2 (50.0%)

R-1(50.0%)
S-1(50.0%)

R-1(50.0%)
S -1(50.0%)

Pipericillin+
tazobactum R- 1( 6.3% )

S-15(93.7% )
R- 1( 7.2% )
S-13( 92.8%)

R-1 (25.0%)
S-3 (75.0%)

R--
S -2(100.0%)

R---
S-2 (100%)

Imipenum R-2 (12.5% )
S-14(87.5% )

R- 2(14.3% )
S-12( 85.7%)

R-1 (25.0%)
S-3 (75.0%)

R-1(50.0%)
S -1(50.0%) R---

S-2 (100%)

*Not recommended and tested against Pseudomonas aeroginosa
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In our study combination of cefoperazone and
sulbactum was found to be very effective in most
(76.3%) of the cases.Also, ceftazidime was found to be
a better drug than ciprofloxacin against Pseudomonas
aeruginosa in the present study. However, this needs
further evaluation in clinical settings. Ciprofloxacin
resistance was found to be the higher against Klebsiella
pneumonia and Pseudomonas aeruginosa in the
present study as compared to Navaneeth BV et al 9,
which could be due to its empirical use for treating
community-acquired pneumonia, as there is also an
increase in resistance to ciprofloxacin among other
GNB.

Regarding Methicillin Resistant Staphylococcus
aureus (MRSA) isolated in tracheal secretions, there
was variable antibiotic susceptibility pattern, except for
Vancomycin and Fusidic acid to which 100% sensitivity
of Staphylococcus aureus was found, seconding the
observation of Qureshi AH 20 and Latif S 21 who also
reported 100% sensitivity to Vancomycin .However,
Bukhari MH et al 22 noted 86% sensitivity to Fusidic
acid.

In fact, the risk factors for infection by resistant
organisms are similar to those for other nosocomial
pathogens such as methicillin-resistant staphylococci
and vancomycin-resistant enterococci, and also include
prior antibiotic administration, arterial, venous and
urinary catheters, prolonged intubation or tracheostomy
in patients with altered consciousness, stay in an ICU,
and severity of illness. 23 Studies have shown that a risk
factor for infection is also the prior use of antibiotics,
especially cephalosporins. 24, 25 These organisms are
spread between patients in a manner similar to that of
other nosocomial organisms, namely through the
contaminated hands and equipment of healthcare
workers.26 Apart from ICUs multidrug resistant (MDR)
strains have also been found in patients in general
wards and nursing homes. Use of 3rd generation
cephalosporins is the most important factor for acquiring
MDR. Some investigators have identified abdominal
surgery as the major risk factor although it is not the
cases in our study. 27

In patients with clinically suspected pneumonia,
specimens should be obtained from the respiratory tract
for microbiologic processing, followed by the timely
administration of an empirical antimicrobial regimen
selected according to the presence or absence of risk
factors for infection with antimicrobial-resistant bacteria.
An important caveat is that hospitals should use their
own local microbiologic data to formulate appropriate
initial treatment regimens. 28

Preventive measures would be strictly applied to
stop the clonal spread of resistant strains among the
patients and/or hospital environment, which occurs if
these strains have such opportunity. Last, but not least
to be considered is the dosage and administration of

anti-bacterials, especially in prophylaxis in intensive
care units and application of anti-bacterials to patients
when necessary. 29 Prevention and control measures
are important because of the multi-resistant nature of
these pathogens. Since this type of anti-microbial
resistance appears to be particularly influenced by
antibiotic use, antibiotic control measures may also be
very important in controlling the spread of resistance.30

In medical practice, the development of resistance
poses serious problems: for the physician on one hand,
who must prescribe an active antibiotic that does not
select resistant mutants and a problem for the control of
infection team on the other hand, whose major concern
is to limit the dissemination of multi-resistant organisms.
To overcome these problems, the combined
competences of clinicians, microbiologists and the
infection control team are needed. 31,32

Conclusion
We conclude that GNB were the predominant

isolates of LRT infections with aerobic gram negative
bacteria (AGNB), Klebsiella pneumonia and
Pseudomonas aeruginosa as the commonest isolates.
Patients in severe head injury unit with altered
consciousness and on prior injudicious antimicrobial
therapy are at high risk for contracting lower respiratory
tract infections due to resistant AGNB. Amikacin,
ciprofloxacin and cefoperazone+sulbactum were found
to be effective antibiotics against AGNB. Clinical
experience, coupled with careful physical and
microbiological observations, has to be expected to
assist the clinicians in treating LRT infections or to guide
subsequent changes in antimicrobial therapy.  More
frequent studies would enable the clinicians to identify
any change in the pathogens as well as their sensitivity
and hence change in their policy of starting a particular
antimicrobial regimen.
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