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EPIDEMIOLOGY OF INTENSIVE CARE UNIT INFECTIONS
AND IMPACT OF INFECTIOUS DISEASE CONSULTANTS IN
MANAGING RESISTANT INFECTIONS
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ABSTRACT
Choice of empiric antibiotics in India have generally been guided by western data and guidelines. However,
validity and applicability of western guidelines in the Indian setting is not known. The aim of our study was
to explore microbial prevalence and resistance patterns in a tertiary care Intensive Care Unit (ICU) in India
and to determine whether western guidelines are still valid for use in the Indian setting. We also wanted to
evaluate the impact of infectious disease specialist consultation on the appropriateness of initial antibiotic
choice and de-escalation practices. Prospective observational study from January 2009 to July 2009, in a
setting of 600 bed multispecialty tertiary care hospital. Relevant samples from patients suspected to have
infection were cultured and sensitivity testing was performed according to standard procedures. Only the
first positive cultures from each patient were used for analysis of the 401 patients admitted to ICU during
the study period 25% had positive cultures. 60% of the cultures grew Gram negative organisms with E. coli,
Pseudomonas and Acinetobacter species being the commonest isolated pathogens. Mortality among culture
positive patients in the Intensive Care Unit (ICU) was 31%. Culture and sensitivity patterns of organisms in
Indian ICUs differ from that in the west. Gram negative organisms are most commonly cultured. Initial
antibiotic choice when made using western guidelines seem to be appropriate only in (48.4%) of patients.
When choosing empiric antibiotics in acutely ill Indian ICU patients, modifications to western guidelines
need to be done using local microbial prevalence and resistance patterns.
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improves survival in critically ill patients, especially with
shock. While routinely choosing broader antibiotics may
increase the appropriateness of antibiotic choice, it may
induce further resistance and lead to extreme drug
resistance. Hence the clinician has to choose empiric
antibiotics aiming to both maximizing outcomes and
minimizing emergence of resistance. Due to lack of local
data from India, western guidelines on initial antibiotic
selection are generally used in Indian ICUs and empiric
choice made for serious ICU related infections.
However, this practice may not provide the optimum

1. INTRODUCTION
Infections in the Intensive Care Units (ICUs) result
in increased morbidity, mortality, length of ICU and
hospital stay (Weinstein, 1998). Furthermore ICUs act as
epicenters for Hospital Acquired Infections (HAI) and
the development of Multidrug-Resistant Organisms
(MDROs) due to prolonged hospitalization, serious
illnesses, compromised hosts and the higher rates and
longer duration of antibiotic usage (Kollef and Fraser,
2001). Early and appropriate empiric antibiotic use
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Table 1. Drug resistant pattern of common pathogens
Resistance
Resistance
Organism
pattern
(%)
E.coli
Carabapenem Resistance
5
Pseudomonas aeurginosa Multidrug Resistance
35
Acinetobacter baumannii Multidrug Resistance
92

outcomes in India, because the prevalence of MDRO
varies across and within countries (Kollef and Fraser,
2001; Agarwal et al., 2006; Habibi et al., 2008;
Brown et al., 1985). Antibiotic pressure and hence
resistant organisms are more likely in the Indian
setting. Hence in this study, we sought to explore the
epidemiology of infections in Indian ICU patients and
determine whether use of western guidelines to initiate
empiric antibiotics is appropriate for the Indian setting.
Another factor that has been shown in western
studies to improve the quality of antibiotic prescription
and de-escalation was consultation by an Infectious
Disease (ID) specialist (Byl et al., 1999; Fluckiger et al.,
2000). There are no studies that have analyzed the
impact of ID consultations on empiric antibiotic
selection and de-escalation practices in the Indian ICU
setting. Hence, we also evaluated the impact of ID
specialist consultations on the appropriateness of initial
empiric antibiotic choice and compliance with deescalation practices in our patient population.

Coagulase Negative Staphylococcus (CONS) was the most
common gram-positive isolate grown and 9% of the isolates
were Candida.
Forty nine percent of E.coli strains were producing
Extended Specturm Beta Lactamas (ESBL positive),
while 35% of P.aeruginosa and 92% of A. baumanii
exhibited Multi Drug Resistance (MDR). Although, the
overall incidence of gram positive infections was low, it
was noted that about 50% of the Staphylococcus aureus
were Methicillin Resistant (MRSA) (Table 1). Of all
patients who had culture positivity 31% died in the ICU.
The initial empiric choice of antibiotic started was
appropriate for 59/122 (48.4%) organisms. There was
no difference in the appropriateness of initial
empirical antibiotic choice between patients consulted
by an ID specialist and patients where no ID specialist
was involved (48.4% Vs 50.1%). In 32/59 (54.2%)
organisms de-escalation was possible, but it was done
only for 22/32 (68.7%) organisms. When ID specialist
was involved, appropriate antibiotics were prescribed for
26/51 organisms (50.1%) and de-escalation was done for
13/14 organisms (92.9%).

2. MATERIALS AND METHODS
This prospective observational study was conducted
in a 600 bed, tertiary referral hospital in Chennai, India,
between January 2009 and July 2009 after obtaining
approval from Institutional Review Board for clinical
trials. All adult patients (age more than 18 years)
admitted to the ICU who had positive culture samples
were enrolled. Only data from the first culture of any
specimen was used for analysis in patients who had
several cultures done. Patients less than 18 years and
those with suspected tuberculosis, viral, fungal or
parasitic infections were excluded. The isolation of
the organism and antimicrobial sensitivity testing
were done in accordance with clinical and laboratory
standard institute guidelines (Cockerill, 2012). We
collected the following data: (1) patient’s
demographic characteristics; (2) microbiological
spectrum and resistance patterns; (3) appropriateness
of initial antibiotic choice and de-escalation practices.

4. DISCUSSION
Our study is the first large study evaluating the
spectrum of microbial flora causing ICU infections
and their resistance patterns in India. In this study the
prevalence of infections in ICU patients was 25%
(100/401). This rate was comparable to previous
studies conducted in the developed settings (12-45%)
(Vincent et al., 1995; Richards et al., 1999; Trilla,
1994). Species of gram-negative bacteria such as
E.coli, Pseudomonas and Acinetobacter were the most
prevalent pathogens (60%) recovered from ICU
patients in this study; this finding was similar to
previous non-ICU studies conducted in India and in
ICU studies conducted in other developing countries
(Gopalakrishnan and Sureshkumar, 2010; Shehabi and
Baadran, 1996; Dai et al., 2006).
The most frequently isolated pathogen in
bloodstream and urine was E.coli, while pseudomonas
species was the commonest organism in respiratory
secretions. In most of the other studies CONS was the

3. RESULTS
Of the total of 401 patients admitted during the
study period 100 (25%) patients had positive cultures.
Blood and urine were the commonest samples to become
culture positive. 60% of all cultures grew gram-negative
bacilli. Escherichia coli (E.coli) were the commonest gram
negative bacilli grown both in blood and urine, whereas
Pseudomonas aeruginosa was the most common organism
in respiratory secretions.
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resistance in our study. Last, we did not differentiate
between
community acquired
infections and
nosocomial infections, since we wanted to capture the
day to day patterns of resistance and antibiotic practices
during patients’ initial presentation to our ICU.

prevalent bacteria isolated from the bloodstream specimens
(Richards et al., 1999). Such a difference might be related
to variables such as hand hygiene practices, antibiotic
pressure and environmental contamination of the different
bacteria in the ICU.
It is well known that multi drug resistant bacteria are
becoming increasingly prevalent in ICU environment as
result of extensive use of antibiotics. All gram-negative
bacteria isolates showed high frequency of resistance to
multiple antibiotics but maximum resistance was
observed in Acinetobacter isolates (92%). Concerning
resistance patterns of Staphylococcus aureus was
observed with 50% of staphylococcus aureus resistant to
methicillin. It was 50% less compared to studies
conducted in Brazil (Toufen et al., 2003).
Our study is also the first study in India to determine
the impact of ID specialist consultation on the
antimicrobial prescription and de-escalation practices.
Although the percentage of patients receiving
appropriate antibiotics was not different between patients
consulted by an ID specialist and those who were not,
de-escalation practices remarkably were higher when ID
specialist was involved. It is likely that use of western
guidelines for the initial choice led to suboptimal rates of
appropriate initial choice of antibiotics in all patients,
irrespective of whether an ID specialist was involved or
not. It is also likely that high rates of ESBL among
E.Coli species and high rates of extreme drug resistance
among P. aeruginosa and A. baumanii (especially
respiratory infections) led to lower percentage of patients
being covered appropriately by the initial choice of
antibiotic. In this study, the overall mortality rate of ICU
acquired infections was 31% and it was comparable to
previous studies conducted in other parts of the world
where mortality ranged from 10-53.6% (Ylipalosaari et al.,
2006; Goldman and Pier, 1993).
Our study has several limitations. First, our study
was conducted in a single tertiary level care ICU and the
data may not be applicable across our country or even
our region. Second, our ICU is a referral ICU and hence
patients often get exposed to antibiotics at other
institutions prior to admission here and hence our rates
of resistance may be higher than other centers. Third,
since we wanted to look at the epidemiology of the
bacterial resistance patterns, we did not differentiate
colonizers and contaminants from true infections.
Fourth, we analyzed only the first cultures of patients,
since we looked at initial empiric choice and wanted to
select patients at presentation to the ICU, who will
likely be antibiotic naïve or minimally exposed to
antibiotics. This may have led to falsely low rates of
Science Publications

5. CONCLUSION
In conclusion the spectrum of infections in the ICU
and the resistance patterns significantly differ from the
western world. While gram positive organisms,
especially Staphylococcus species predominate in the
western world, gram negative organisms are more
common in the Indian setting. Furthermore, majority of
gram negative infections in the Indian ICU setting have
resistance to conventional agents. When choosing empiric
antibiotics in acutely ill Indian ICU patients, modifications
to western guidelines need to be done using local
microbial prevalence and resistance patterns to ensure
appropriate antimicrobial coverage. Involvement of an ID
specialist seems to increase the rates of antibiotic deescalation. Evolving ICU specific antibiotic pathways and
de-escalation policy may improve the overall quality of
antibiotic prescription and compliance rates.
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