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Abstract:

INTRODUCTION: Device-associated infections constitute the majority of health-care infections
in Intensive Care Units (ICUs). Trauma patients are more prone to acquire such infections;
ventilator-associated pneumonia (VAP) being the most common Health care associated infections
(HAI) in ICU has serious implications such as increased morbidity, prolonged hospital stay, and
mortality. This study aims to compare the clinicomicrobiological profile of VAP and non-VAP trauma
patients at Level | trauma center.

MATERIALS AND METHODS: A 4-year retrospective study of prospectively maintained database
was conducted at Level 1 trauma center from January 2013 to December 2016. The patients were
classified into two groups named VAP and non-VAP patients. VAP patients were defined according to
the criteria of the Centers for Disease Control and Prevention. The data were compiled and analyzed.
Statistical data were analyzed using SPSS version 21 software.

RESULTS: During the study period, 134 (13%) cases of VAP and 909 (87%) non-VAP cases were
observed in our study. The total number of ventilator days for VAP patients was 5128 days, which
ranged from 2 to 82 days (median 42 days). The length of hospital stay in non-VAP category ranged from
1 to 390 days (median 195.5 days). Inhospital mortality was observed in 62 (46%) patients with VAP.
Three hundred and eighteen (35%) non-VAP patients had also had a fatal outcome. Gram-negative
organisms, most commonly Acinetobacter spp. (13, 21%), were reported in the fatal VAP patients.
CONCLUSION AND DISCUSSION: Higher rate of mortality was observed in patients with VAP in
comparison to non-VAP patients, both being on mechanical ventilation. Early recognition of VAP,
implementation of proper VAP preventive bundle strategies, and stringent infection control practices
are essential mandates to prevent VAP.
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hospital stay and cost of treatment, and
finally, the adverse outcome of patients.™

Introduction

ealth-care-associated infections (HAIs)

have become a global patient
safety concern.!"! Ventilator-associated
pneumonia (VAP) is a type of
device-associated infections, and it has
a tremendous implications in terms of
associated morbidity, mortality, increased
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VAPisanimportantformofhospital-acquired
pneumonia and specifically refers to
pneumonia developed in patients on
mechanical ventilator for >48 h after tracheal
intubation or tracheostomy.P! The etiology
of VAP depends on multiple factors such
as time of ventilation, prior administration
of antibiotics, and the presence of chronic
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obstructive pulmonary disease, coma, and local factors.!!
The prevalence of multidrug-resistant (MDR) organisms
as a cause of VAP is also becoming a major health concern.
Gram-negative bacteria such as Pseudomonas aeruginosa,
Escherichia coli, Klebsiella pneumoniae, Acinetobacter spp.,
and Gram-positive bacteria such as Staphylococcus aureus
are the common causative pathogens of VAP "¢ Delay in
starting appropriate antibiotic therapy can increase the
mortality associated with VAP, and thus, therapy should
be started immediately. Diagnosis of VAP is difficult,
which may account for over- or under-estimation of
its burden. The present study was conducted to assess
the clinicomicrobiological profile of VAP and non-VAP
patients, their hospital stay, and subsequent outcome in
our hospital setting at Level I trauma center.

Materials and Methods

The present study was conducted at the JPN Apex Trauma
Center, a 165-bedded Level I trauma center of India.
Patients from all over India are referred to our hospital.
It is a retrospective study of laboratory-maintained
database of 4 years. All the patients who were admitted
to the Intensive Care Units (ICUs) for >48 h and those
who were on ventilator were included in the study.
Patients who died or developed pneumonia within 48 h
or those who were admitted with pneumonia at the time
of admission and patients of acute respiratory distress
syndrome were excluded from the study.

VAP was defined, based on the Centers for Disease
Control and Prevention (CDC)’s National Healthcare
Safety Network (NHSN) definitions./”#! Data were
collected daily, prospectively from each patient
admitted to the ICU on specifically designed forms.
Hospital infection control nurses are fully dedicated to
this work. All the forms were validated by the clinicians
and microbiologists at the end of the month to ensure
that the CDC-NHSN criteria for defining HAIs were
met.

A total number of 1043 patients on ventilator were
studied over a period of 4 years from January 2013 to
December 2016. Patients fulfilling the CDC'’s diagnostic
criteria of VAP were included in the study. Patients
with only culture positive respiratory specimens were
considered as non-VAP.

Data were collected prospectively and analyzed
according to age, gender, trauma type, culture positivity,
hospital length of stay, number of ICU days, number of
days on ventilator, and the final clinical outcome.

Statistics
Statistical analysis was performed using SPSS version
21 software (IBM, United States). All the values were

expressed as mean. P < 0.05 was considered to be
statistically significant.

Results

During the above-mentioned time duration, 134 (13%)
cases of VAP and 909 (87%) non-VAP cases were
observed in our study. The incidence of VAP was more
common in males, 117 (87%) than in females, 17 (13%).
The median age of patients who developed VAP was
45 years ranging from 3 to 87 years. The different types of
trauma cases who developed VAP patients were patients
having neurotrauma (30, 22%), spinal trauma (17, 13%),
abdominal trauma (9, 7%), thoracic trauma (7, 5%), pelvic
trauma (3, 2%), and those having polytrauma (68, 51%).
From the patients diagnosed to have VAP, there were a
total of 505 bronchoalveolar lavage (BAL) samples and
396 blood samples received in the microbiology laboratory
of our center for culture. Out of all the BAL samples,
positive culture was reported in 275 (54.5%), followed
by >3 types (167, 33%) and sterile (63, 12.5%). Similarly,
in the case of blood sample received in the laboratory,
positive blood culture was reported in 122 (31%), followed
by >3 types (68, 17%) and sterile (206, 52%).

Isolated BAL culture was positive in 57 (43%) VAP
patients and 275 organisms were isolated from the
repetitive samples of patients. Isolated blood culture
was positive in 24 (18%) VAP patients, and 122 clinical
isolates were recovered from the repetitive samples of
patients. Simultaneous BAL and blood culture positive
together were observed in 16 (12%) VAP patients. The
total number of ventilator days for patients who had VAP
were 5128 days, which ranged from 2 to 82 days (median
42 days). The lengths of hospital stay in patients who had
VAP ranged from 4 to 259 days (median 131.5 days). The
lengths of ICU days in these patients ranged from 3 to
93 days (median 48 days). The description of organism
isolated from both VAP and non-V AP patients is shown
in Table 1.

The median age of non-VAP patients was 48.5 years
ranging from 1 to 96 years. There were a total of 781 (86%)
males and 128 (14%) females in the non-VAP category.
The length of hospital stay in non-VAP category ranged
from 1 to 390 days (median 195.5 days).

Clinical outcome

A total of 72 (54%) patients were discharged and
62 (46%) patients who developed VAP had a fatal
outcome. Three hundred and eighteen (35%) non-VAP
patients had also had a fatal outcome. A high rate of
antimicrobial resistance was observed in this study,
and most of the isolates were sensitive only to colistin
and tigecycline. Out of the total 134 VAP patients,
Acinetobacter spp. (60%) was the most common isolate

Journal of Laboratory Physicians - Volume 10, Issue 4, October-December 2018 407



Kumari, et al.: Clinico-microbiological profile of VAP and non-VAP patients in ICU

Table 1: Organisms isolated from both
ventilator-associated pneumonia and
nonventilator-associated pneumonia patients

Organisms Non-VAP VAP patients
patients (%) (%)

Gram-positive  Staphylococcus 10 (3) 79 (4.6)
organism aureus

Enterococcus spp. 0 2(0.1)
Gram-negative Acinetobacter spp. 164 (60) 1009 (58.2)
organism Pseudomonas spp. 46 (17) 238 (13.7)

Enterobacteriaceae 40 (15) 319 (18.4)

Burkholderia spp. 7 (3) 40 (2.3)

Stenotrophomonas 3(1) 22 (1.3)

spp.

Chryseobacterium 3(1) 6 (0.4)

spp.

Elizabethkingia spp. 0 9 (0.5)

Sphingomonas spp. 0 9 (0.5)

VAP = Ventilator-associated pneumonia

in BAL sample and Enterobacteriaceae (36%) in blood
sample. Gram-negative organisms, most commonly
Acinetobacter spp. (13, 21%), were reported in the fatal
VAP patients.

Discussion

VAP is an important hospital-acquired infection (HAI)
among patients in ICU receiving mechanical ventilation.
It is the second most common HAI in the ICU and
the most common HAI in the patients on ventilator
support.”% VAP has grave consequences, especially in
critically ill trauma victims due to multiple attributes
such as increased and prolonged use of invasive
mechanical ventilation and inadvertent use of antibiotic
therapy eventually leading to poor clinical outcome and
progressively increasing antimicrobial resistance. Despite
major advances in techniques for the management of
VAP and the routine use of effective procedures to
disinfect respiratory equipment, VAP continues to
complicate the course of 8%—28% of the patients receiving
mechanical ventilation.""! It is a condition difficult
to diagnose accurately and too expensive to treat. Its
development prolongs the patient’s ICU stay and is
associated with high rate of morbidity and mortality."? A
favorable outcome seems to be more likely if appropriate
antibiotics are prescribed timely.

The incidence of VAP in our study was only 13%, while
it is reported to be 28%, 37%, and 38.5% in some of the
studies.'*”! We have a very stringent, bundle-based
preventive program with continuous surveillance, which
may be a reason for the lower rates.!*!*! In our study
group, most of the patients consisted of middle-aged
population and mostly consisted of males (117, 87%) and
females (17, 13%) in VAP patients; the same result has
been published in numerous studies.['”!¥l

Inourstudy, wereported thatmostof the pathogens causing
VAP were Gram-negative bacteria such as Acinetobacter
baumannii (60%) and Enterobacteriaceae (36%), similar
to what has been reported in some other studies.” The
clinical isolates responsible for VAP vary according to
the duration of mechanical ventilation, antibiotic dose,
ventilator days, and duration of ICU stay. Patients on
airway intubation are associated with increased number
of Gram-negative bacterial colonization of the upper and
lower respiratory tract with subsequent overgrowth and
pneumonia.

Numerous studies have shown that MDR bacteria
are becoming increasingly prevalent in the hospital
environment as a result of the extensive use of
antibiotics.®? In VAP cases, the usage of antibiotics
before the diagnosis of VAP was significantly higher
as compared with the non-VAPs, and justification for
this lies in the fact that the patients were critically ill
necessitating empiric therapy before the results of culture
and sensitivity are known. Most of the organisms in our
study were MDR being sensitive only to colistin and
tigecycline in most of the cases. These findings suggest
that the most important strategies for controlling the
problem of MDR organisms in the ICU should be
directed toward continuously monitoring the presence
of these organisms and the avoidance of excessive or
continued use of any single drug over a long period.

Conclusion

VAP patients have higher mortality rate, longer duration
of ICU stay, and ventilator days in comparison to non-VAP
patients. Appropriate antibiotic treatment on immediate
identification of VAP patients, proper hand hygiene, and
other healthy habits can prevent the cases of subsequently
occurring VAP cases in every hospital settings. Knowledge
of sensitivity pattern of pathogens should guide the
choice of antibiotics as there is an increasing evidence of
MDR pathogens in patients who develop VAP. Regular
fumigation of ICUs and sterilization of ventilators will
decrease the incidence of VAP cases.
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