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Abstract

Introduction: Nosocomial infections due to Non-fermenting gram negative bacilli (NFGNB), especially
multidrug resistant, are emerging as a great concern to the clinicians worldwide. NFGNB, normally a
saprophyte cause serious infections in patients who are immune compromised or are hospitalized
especially in ICU. The changing pattern of their susceptibility towards commonly used antibiotics
specially carbapenems has necessitate to investigate the prevalent NFGNB circulating in a particular
setting and their susceptibility in order to implicate appropriate empirical treatment. In this study we
determined the antibiotic sensitivity pattern of the NFGNBs isolated from respiratory secretions of the
patients in our ICU.

Design: Observatinal cross-sectional study.

Setting: Intensive care unit of a rural catering tertiary care hospital.

Material and Methods: A total of 523 respiratory tract samples were obtained from patients admitted to
ICU during a period of 6 months from September 2015 to March 2016.The samples were processed as per
CLSI guidelines on blood agar and macconkey agar. Bacterial growth was identified up to species level
and antimicrobial susceptibility testing was determined by Vitek 2 compact (BioMérieux, France).

Result: Out of 150 patients with Ventilator associated pneumonia due to non-fermenting gram negative
bacilli 63% were male and maximum age effected is 45-75 yrs with medical disease and multiple
comorbidities. Acinetobacter baumanii was most common isolate (54.66 %) followed by Pseudomonas
aeruginosa(28.66%), Elizabethkingia meningoseptica(8.66%) and Strenotrophomonas maltophilia(8%).
Antibiotic resistance among non-fermenting gram negative bacilli appears to be high.

Conclusion: Surveillance of nonfermenting gram negative bacilli infections in ICU appears to be
important as organism causing infection and their sensitivity profile changes from hospital to hospital and
over the period of time.
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Introduction

Ventillator associated pneumonia (VAP) is one of
the most common and most challenging infections
in ICU as they are difficult to treat and increases
duration of stay in ICU leading to increased
mortality in ICU ranging from 20% to 70%.M"
(2B Among the causative agents of VAP, isolation
of non fermenting gram negative bacilli are
becoming a cause concern to the clinicians due to
their ~ multidrug  resistant  property. Non-
fermenting gram negative bacilli are aerobic non-
spore forming saprophytes which do not utilize
glucose as a source of energy or utilize it after
oxidation and gives positive cytochrome oxidase
test. ™! They are ubiquitous in nature and can be
found in soil and water and can survive on
inanimate structures for long time in a energy
deficit environment. They can be spread
horizontally through fomites or through hands of
health care workers. They are usually resistant
bugs which develop resistance through various
mechanisms like enzyme production, over
expression of efflux pump, porin deficiency or
target site alteration.® Most common non-
fermenting gram negative organisms are
Pseudomonas and Acinetobacter but now other
types are also increasing and their sensitivity
pattern are also changing. So, there is a need to
monitor and document the occurrence and drug
resistant pattern of NFGNB in our ICU which in
turn can help us to advocate empirical therapy in
these cases. With this background this study was
conducted to see the recent trends of non-
fermenting gram negative infections causing VAP
and their sensitivity pattern.

Materials and Methods

After taking approval from research and ethical
committee of our institute this was a cross
sectional study conducted in ICU of multi
specialty hospital over a period of 6 months
between September 2015 to march 2016. During
the astudy period total of 523 respiratory tract
samples were received from ICU. A total number
of 386 ET secretions, 110 TT secretions and 27
BAL specimens were received in the microbio-

logy laboratory from patients of different age
groups and sex admitted in ICU suspected of
suffering from lower respiratory tract infections.
The specimens were processed for bacterial
pathogens, in a semi quantitative manner.

Sample processing

All the samples were processed as per standard
technique and after confirming the sample to be
representative of lower respiratory tract secretion
samples were cultured on blood agar and
MacConkey agar plates. Single or mixed growth
(two or more than two isolates per specimen)
isolated from all the consecutive samples were
identified up to species level and their
antimicrobial susceptibilities were determined by
using Vitek 2 compact (Bio Mérieux, France).
American Type Culture Collection (ATCC)
strains were used as control strains. The result of
susceptibility testing was interpreted as per CLSI
guidelines.[®

Result

Out of 523 samples 150 were found to be positive
for non- fermenting (NF) gram negative organi-
sms from respiratory secretion samples. Male:
Female ratio among the patients having infection
with NFs was found to be 1.6:1. With age there
seems to be increasing trend of infections with
NFGN bacilli maximum in 45-60 yrs age group
especially in medical patients with co-morbid
illness as depicted in table 1 and 2.

Table 1: Age and sex distribution of patients
Sex

Male

94(62.6%)

Female

56(37.33%)

Age

0-15(yrs)

0(0%)

15-30(yrs)

25(16.66%)

30-45(yrs)

30(20%)

45-60(yrs)

43(28.66%)

60-75(yrs)

42(28%)

>75(yrs)

10(6.66%)

Table 2: Diagnosis wise distribution of patients

Medical

112(74.6%)

Surgical

43(32%)

Distribution pattern of NFs is depicted in table 3.
Acinetobcter Baumanii was most common isola-
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ted non- fermenting bacteria i.e 82(55%) followed
by Pseudomonas aeruginosa 43 (28.66%),
Elizabethkingia meningioseptica 13 (8.66%) and
Strenotrophomonas maltophilia 12(8%).

Table 3: Distribution of organism in the samples

while most of them were found to be resistant to
carbapenems. P.aeruginosa was most sensitive to
colistin/polymyxin B with moderate sensitivity to
cefepime, aztreonam, carbapenems, levofloxacin
and amikacin. E.meningoseptica had shown good
sensitivity to cotrimaxazole, clindamycin and

PERCENTAGE OF ORGANISM ISOLATED vancomycin. S.maltophilia had shown 100%
A .baumanii 82(54.66%) L . .
P.aeruginosa 43(28.66%) sensitivity to levofloxacin and cotrimaxazole.
E.meningoseptica 13(8.66%) . . T
S maltophilia 12(8%) E.Meningoseptica and  S.maltophilia  are

intrinsically  resistant to carbapenems  so
Antibiotic sensitivity pattern as depicted in table sensitivity pattern is not applicable.
4. A. baumanii had shown maximum sensitivity to

colistin/polymyxin B followed by tigecycline

Table 4: Antibiotic sensitivity profile of organism isolated

Antibiotics A.Baumanii P.aeruginosa E.meningoseptica S. maltophilia
S | R S | R S | R S | R
Ampi-sul 12 0 65(79.2%) | O 0 10(23.25% | 0 0 0 0 0 0
(14.63%) )
Ticarcillin 0 0 25(30.48 0 15(34. | 10(23.25% | 0 0 0 10(83.8 | 0 0
%) 8%) ) 3%)
Piperacillin 0 0 25(30.4%) | 24(55%) 0 15(34.8%) | 2(153 | O 0 0 0 0
8%))
Pip-tazo 25(30.48 0 60(73.14 28(65.11 0 18(41.8%) | 0 0 0 0 0 0
%) %) %)
Cefoxitin 0 0 25(30.48 0 0 10(23.3%) | 0 0 0 0 0 0
%)
Ceftazidime 4(4.87%) 3(3.65% | 62(75.6%) | 16(37.20 0 33(76.6%) | O 0 7(53.84%) | O 0 0
) %)
Cefo-sul 10 8(9.7%) | 64(78%) 11(255% | 0 15(34.9%) | 2(154 | O 0 3(25%) | O 8(66.6%)
(12.19%) ) %)
Cefepime 5(6.02%) 0 73(89%) 16(37.2% | 0 20(46.5%) | O 0 3(23%) 0 0 10(83.33%)
)
Aztreonam 0 0 50(70%) 28(65%) 0 15(35%) 0 0 0 0 0 0
Ceftriaxone 0 0 7692.7%() | O 0 20(46.5%) | O 0 0 0 0 0
Imipenem 4(4.87%) | 4(4.8%) | 74(90.2%) | 20(46.5% | O 23(53.4%) | NA NA NA NA NA NA
)
Meropenem 6(4.3%) 1(1.2%) | 76(92.6%) | 22(51.16 0 21(48.8%) | NA NA NA NA NA NA
%)
Amikacin 0 0 70(85%) 18(41.86 0 25(59%) 0 0 13(100%) 0 0 9(75%)
%)
Levofloxacin 2(2.4%) 4(4.87% | 76(92.6%) | 17(39.5% | 5(11.6 | 21(48.83% | 2(154 | O 11(84.6%) | 12(100 | O 0
) ) %) ) %) %)
Tigecycline 60(73%) 10(12.2 12(14.4%) | NA NA NA 0 0 0 0 0 0
%)
Colistin/poly 82(100%) | O 0 43(100%) | O 0 0 0 0 NA NA NA
B
Cotrimaxazole | 10(12.19 0 72(87%) 0 0 43(100%) 11(84. | O 0 12(100 | O 0
%) 6%) %)
chloremphenic | 11(13.4%) | O 71(86.5%) | 4(9.3%) 0 25(58%) 0 0 0 0 0 0
ol
Clindamycin NA NA NA NA NA NA 1292. | 0 0 NA NA NA
3%)
Vancomycin NA NA NA NA NA NA 13(100 | O 0 NA NA NA
%)

Discussion onment. Pseudomonas aeruginosa is the most

In the critically ill patients gram-negative pathogens,
with the greatest burden are the non-fermenting bacteria
Acinetobacter baumannii and P. aeruginosa, for which
few therapeutic options are available. Non-fermenting
Gram-negative bacilli are ubiquitous in the envir-

frequently isolated micro-organism, followed by
Acinetobacter baumannii and Stenotrophomonas
maltophilia. Non-fermenters may differ in their
virulence and transmissibility, but most of them
have potential to develop and transfer multidrug
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resistance. The resistance pattern of nasocomial
bacilli varies from country to country worldwide
and within the same country over the period of
time B1. For this reason, accurate identification of
non-fermenters to species level and their
sensitivity pattern is of great value for appropriate
patient management.. Non-fermenters can cause a
vast variety of infections. The main clinical
syndromes due to non fermenting gram negative
infections esp acinetobacter in ICU patients
include pneumonia and bacteremia. 1

Nasocomial infections are more common in
elderly age group as they have low immunity and
in medical patients with multiple comorbidities.
The NFGN baciili are although considered as
commensals with low virulence but can cause
difficult to treat life threatening infections
specially in state of immune supression, cystic
fibrosis, indwelling catheters, invasive diagnostics
and therapeutic procedures, prolong hospital stay
and indiscriminate use of multiple antibiotics. [®!
Their pathogenic potential has been well
established by frequent isolation and their relation
with clinical disease specially in ICU settings
causing VAP. In our study lower respiratory tract
infection caused by NFGN bacilli in ICU setting
was more common in age group 45-60 yrs and
more common in male which was similar in study
by Ridhima et al and Sarika et al.l>*”!

Acinetobacter baumannii is a gram negative
cocobacilli  with  oppurtunistic  pathogenic
potential which can acquire resistance by various
mechanisms in response to challenges with new
antibiotics. Despite having low virulence MDR
acinetobacter have an extremely high crude
mortality rate and occurs most frequently in
critically ill patients. It poses a formidable threat
to ICU patients. ™. A. baumanii is gaining more
attention now a days due to its ability to form
biofilm, survival properties, increased virulence
and antibiotic resistance In our study A. baumanii
was the most frequent isolate from respiratory
tract sample around 55% cases which was similar
to study by ridhima et al from delhi[9] who also
studied respiratory samples. A. baumanii which

were isolated were mostly pan drug resistant
sensitive only to colistin and tigecycline.
Tigecycline resistantce was seen in 12 isolates
about 14.4% cases which is of concern but the
most worrisom was carbapenem resistance which
was seen in >90% cases. Ana milda castern et al
showed that resistance of acinetobacter to
carbapenem is on rise and was found to be as high
as 77% to imipenem and 80% to meropenem!*
Carbapenem resistance depends upon the length
of stay in ICU and selection pressure due to
misuse of carbapenems. Colistin seems to be the
only effective and baseline antibiotic due to
increase in carbapenem resistance in our setting
which is similar to Oliviera MS et al ™! Colistin
use has its disadvantage being nephrotoxic and
neurotoxin and development of colistin resistance
is a serious concern!*

P. aeruginosais a ubiquitous organism
with ability of to survive on minimal nutritional
requirements and to tolerate a variety of physical
conditions has allowed this organism to persist in
both  community and hospital settings. P.
aeruginosa is especially problematic for seriously
ill patients in ICUs as it increases morbidity,
mortality, length of stay and hospital expenses
.The antibiotic susceptibility patterns of P.
Aurogenosa may change with time and may vary
from hospital to hospital. Susceptibility patterns
changes due to resistance transfer and mutant
selection from misuse of antibiotics ™. In our
study P. aeruginosa was moderately sensitive
around 50% to levofloxacin, amikacin, carbape-
nems, aztreonam, pip-tazo, -ceftazidime and
cefoperazone sulbactum and 100% sensitive to
colistin. which is in concordance with study by
kalidas et al " and Deepak juyal et al %

S. maltophilia is a Gram-negative obligate aerobe
which is rod shaped and motile with a few polar
flagella. It has the ability to live in nutrient-poor
aqueous environments for long time. Stenotropho-
monas maltophiliais an important nosocomial
pathogen  associated  with  infections  of
compromised individuals. Generally associated
with infections of the respiratory tract, it also has
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potential to cause bacteremia, endocarditis , and
urinary tract infections. S. maltophilia is intrinsic-
cally resistant to multiple antibiotics including
carbapenems and disinfectants. The drug resista-
nce mechanisms are acquired by the horizontal
transfer of antibiotic resistance through plasmids,
transposons, integrons, integron-like elements,
insertion element common region (ISCR)
elements, and biofilms “® Multidrug resistant
(MDR) strains are also readily selected from
susceptible S. maltophilia in the laboratory . That
is why a major predisposing factor forS.
maltophilia infection is prior antibiotic usage "),
In our study S.maltophilia was isolated in 8% of
cases which was similar to data from the
SENTRY Antimicrobial Surveillance Program
during 1997 to 2008 revealed a 3.1% rate of
recovery of S.maltophilia from hospitalized
patients with pneumonia from 2004 to 2008, with
regional recovery rates of 3.3% for the United
States, 3.2% for Europe, and 2.3% for Latin
America ™. In our study S. Multophilia was
found to be 100% sensitivity to levofloxacin and
trimethoprim  sulphamethoxazone and good
sensitivity to ticarcillin and tigecycline while
33.33% were sensitive to ampicillin sulbactum,
piperacillin tazobactum,cefoperazone sulbactum.
So cotrimaxazole appears to be baseline therapy
for treatment of S.maltophilia casing VAP.

Elizabethkingia meningoseptica is a nosocomial-
adapted Gram-negative bacillus intrinsically
resistant to common antibiotics used in the
intensive care setting. ™ Patients at high risk of
E. meningoseptica infections  include preterm
children, the immunosuppressed and patients
exposed to antibiotics in critical care units and on
dialysis!*®. Strict infection control policies are
required to control infections as saline, lipid, and
chlorhexidine gluconate solutions as well as
contaminated sinks have been implicated as
sources of infection following outbreak investiga-
tions % In our study 85%were sensitive to
cotrimaxazole while more than 92% sensitivity
with clindamycin and 100% sensitivity to
vancomycin was observed. Resisitance to

levofloxacin, piperacillin tazobactum was high.
Vancomycin was once considered as drug of
choice but studies have revieled high MIC for
vancomycin for E.meningoseptica meningitis.
E.meningoseptica is intrinsically resistant to
colistin and carbapenems. So non-judicious use of
carbapenems and colistin act as selection pressure
for the growth of these organisms. so to control
outbreaks of E.meningoseptica infections in ICU
strict infection control strategies with judicious
use of antibiotics and MIC based treatment is
required.

A.baumanii and P.aeruginosa appears to be major
and emerging cause of VAP in ICU setting in our
study. Antibiotic resistance is common with these
infections. Carbapenem backbone appears to be
broken in management of these infections and
colistin appears to be baseline and most effective
antibiotic in these infections either alone or in
combination. As the causative organisms and their
susceptibility profile changes from time to time
and from hospital to hospital so continous
survillence of the data is required. Adequate
infection control policies is required to control
infections caused by NFGN bacilli and judicious
use of antibiotics using PkPd profile of drug is
required to combact the development of
resistance. E.meningoseptica and S.maltophilia
are the emerging NFGN pathogen due to misuse
of antibiotics. cotrimaxole can be used effectively
for treatment of S.maltophilia infections and MIC
based treatment for ICU based resistant
E.meningoseptica infections.
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