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Background

Nonfermenting gram negative bacilli (NFGNB) are although

considered commensals or contaminants; their pathogenic

ABSTRACT

Background: Non fermenting gram negative bacilli (NFGNB) are
usually considered to be non pathogenic commensals of little significance,
however, data suggest that they are remarkable because of antimicrobial
resistance; propensity to cause outbreaks and complex epidemiology. This
study was conducted to find out the prevalence and sensitivity pattern of
NFGNB from various clinical samples.

Methods: A total of 519 samples were received from patients suspected
of having hospital acquired infections (HAI), admitted in Sawai Man
Singh Hospital, Jaipur, India. Organisms grown on culture were subjected
to phenotypic identification along with antimicrobial sensitivity testing
by Kirby Bauer’s disc diffusion method.

Results: Among 366 culture positive samples, 94 (25.6%) NFGNB were
isolated. Maximum pevalence prevalence was found in burn ward i.e. 76.7
% followed by surgical wards 71.0%, surgical ICUs 69.6% and medical
ICUs 68.0 %. Highest yield was found in pus/wound samples (95.5%)
while it was only 23.7% in blood samples. Pseudomonas aeruginosa was
the most common isolate (48.9%), followed by Acinetobacter baumannii
(33%), Stenotrophomonas maltophilia (13.8%) and Burkholderia cepacia
complex (4.3%). Paeruginosa and A. baumanii strains were most
sensitive to Meropenem. S.maltophilia showed maximum sensitivity
with ticarcillin/ clavulanic acid and B. cepacia complex with Piperacillin/
Tazobactam.

Conclusion: Isolation of NFGNB and their antibiotic susceptibility
pattern should be regarded with all seriousness in clinical practice and
epidemiology because they are emerging nosocomial pathogens and by
being resistant to multiple antibiotics, their prevalence not only limits the
treatment options but also act as a reservoir of drug resistance genes.
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disease. The outbreaks of nosocomial infections, emerging
antimicrobial resistance and epidemiological complexity
have made NFGNB the remarkable organisms.! Very few
laboratories in India identify these NFGNB other than

potential has been well-established by their frequentisolation  pseydomonas routinely. This may be because they require a

from clinical samples and their association with clinical  set of unique biochemical reactions for identification which
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is time as well as resource-consuming and other reason is
that the importance of their species identification is still
undermined. '

NFGNB are resistant to multiple classes of antibiotics and
resistance is due to the mobile genetic elements such as
plasmids and transposons that may be transferred between
and across different bacterial species with relative ease.?
This emphasizes the importance of inclusion of tests for
their isolation and identification routinely, which can throw
more light on the prevalence and pathogenic role of these
organisms. 3

The importance of the study of sensitivity pattern, as
emphasized by various international authorities is that every
hospital should have its individual antibiotic sensitivity
pattern since the standard antibiotic sensitivity pattern may
not hold true for every area. *

In view of these facts current study was undertaken to find
out the prevalence as well as the antibiotic sensitivity pattern
of NFGNB (Pseudomonas and others) in various clinical
samples.

Methods

Present study was conducted in the Department of
Microbiology & Immunology, Sawai Man Singh (SMS)
Medical College, Jaipur, India over a time period from
August 2009 to May 2010. A total number of 519 specimens
were received from patients of different age groups admitted
in ICUs (medical and surgical), surgical and burn wards
of SMS Hospital, Jaipur, suspected of suffering from
nosocomial infections. Nosocomial infection was defined as
per Centre for diseasecontrol definition.’

Organisms grown from all the specimens like blood, body
fluids, tracheal aspirates, pus, swabs, sputum and urine
were subjected to phenotypic identification along with
antimicrobial sensitivity testing.

Sample processing

Specimens were cultured on blood agar (BA), MacConkey
agar (MCA) and Thioglycolate broth (TG) and gram staining
was done of all the samples. Culture plates were observed
after 18-24 hrs of aerobic incubation at 37°C & further, if
felt necessary. If multiple organisms were grown on culture
plate, colonies were isolated further by subculture. Blood
specimens were inoculated in Brain heart infusion broth
and then subcultured on BA and MCA after 48 hours and 7
days of incubation. From the culture plates, again the smears
were made. Battery of biochemical reactions including
oxidase test by Kovac’s method, triple sugar iron (TSI)
test, sulphideindole motility (SIM) test, Hugh & Leifson
oxidation fermentation dextrose test, gelatin hydrolysis test,
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decarboxylase test along with motility testing and testing
growth at 42°C & 44°C for differentiation of non fermenters®
were done for further identification of the organism using
positive and negative controls for each test.

Antibiotic sensitivity testing was done by Kirby Bauer
method as per CLSI guidelines.” Following antibiotics discs
(Himedia) were used: Amikacin, Aztreonam, Ceftazidime,
Ciprofloxacin,  Gentamicin,
Tazobactem, Tobramycin, Meropenem and Ticaricillin-

Clavulinic acid.

Piperacillin,  Piperacillin-

Results

Atotal of 70.5% (366/519) samples were found to be culture
positive, out of which 25.6% (94/366) were non fermenters
(NF). Male :
infections with NFs was found to be 1:1. With age, there
seemed to be an increasing trend of infections with NFs.

female ratio among the patients having

Maximum percentage of NFs was from burn ward i.e. 76.7
% (33/43) followed by surgical wards 71.0% (174/245),
surgical ICUs 69.6% (78/112) and medical ICUs 68.0 %
(81/119).

Sample wise culture positivity is shown in table 1. Maximum
positivity was found among pus/wound samples (95.5%)
while only 23.7% of blood samples collected were found to
be culture positive.

Table 1: Prevalence of nosocomial infections in different
clinical samples

Culture

- Sterile
. Total  positive
Specimen no. Total Total
- Total otal
no. no.

Respiratory specimens 165 145 879 20 12.1
Pus/ Wound swab 110 105 955 05 45
Urine 153 87 569 66 43.1
Blood 72 17 237 55 763
Others* 19 13 684 06 31.6
Total 519 366 70.52 153 29.48

*Various samples as tissue,chest drain, ET tip, body fluids
etc. were included together in other samples category.

Gram negative bacilli (GNB) were the most commonly
isolated organisms (72.4 %), out of which 35.5% were NFs.
Rest of them were either gram positive cocci (16.7%) or
candida (10.9%).

Sample wise distribution pattern of NFs is depicted in
table 2. Respiratory specimens was the most common
source. Pseudomonas aeruginosa was the most commonly
isolated NF i.e. 48.9% (46/94), followed by 33% (31/94)
Acinetobacter baumannii, 13.8% (13/9 ) Stenotrophomonas
maltophilia and 4.3% (04/94) Burkholderia cepacia
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complex.

Table 2: Distribution of
clinical samples

nonfermenters in various

Specimen  Paerugi- A.bau-  S.malto- B. cepacia Total

nosa  mannii  philia No. complex
No.(%) No.(%) (0  No.(%)

Respiratory ~ 21(47.8) 14(31.8) 07(15.9) 02(4.5) 44

specimens

Pus/Wound ~ 16(53.3) 09(30)  04(13.4) 01(3.3) 30

swab

Urine 06(50)  03(25) 02(16.7)  01(8.3) 12

Blood 01(50)  01(50) Nil Nil 02

Others 02(33.3) 04(66.7) Nil Nil 06

As depicted in table 3, P aeruginosa and A. baumanii
strains were most sensitive to Meropenem. S.maltophilia
showed maximum sensitivity to ticarcillin/clavulanic acid
whereas B. cepacia complex was found to be most sensitive
to Piperacillin/Tazobactam, Meropenem and Ticarcillin/
Clavulanic acid.

Table 3: Antibiotic sensitivity pattern of nonfermenters

Organism Percentage antibiotic susceptibility (%)
(No. of strains) 1 2 3 4 5 6 7 8 9 10
59 39 63 72 61 61 67 72 80 67
42 13 19 13 16 26 35 52 81 39
31 15 38 62 15 15 31 38 62 77
00 25 00 00 00 25 50 00 50 50

P, aeruginosa
A. baumannii
S.maltophilia

B. cepacia complex

1-Amikacin, 2-Aztreonam, 3- Ceftazidime, 4- Ciprofloxacin,
5-Gentamycin, 6- Piperacillin, 7- Piperacillin /Tazobactam,
8-Tobramycin, 9-Meropenem, 10- Ticarcillin/Clavulanic
acid

Discussion

HALI is a worldwide phenomenon. In spite of awareness and
hospital care, infections continue to develop in hospitalized
patients and among hospital staff too. Factors promoting
infections among hospitalized patients include decreased
immunity; the increasing variety of medical procedures and
invasive techniques creating potential routes of infection;
and the transmission of drug resistant bacteria among
crowded hospital populations, where poor infection control
practices may facilitate transmission.

Over the last decade, NFGNBs have emerged as important
opportunistic pathogens in the increasing population of
patients who are immunocompromised by their disease
or medical/surgical treatments. During routine clinical
microbiology work in most laboratories, these are generally
not pursued for identification due to the general notion
of physicians that NFGNBs other than Pseudomonas
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aeruginosa are generally commensals or non pathogens
and if required, can be treated easily with any of the broad
spectrum antibiotics and also due to the tedious and time
taking process of their species identification.?

In our study a total of 25.7% (94/519) NFs were isolated. It
is higher than the studies done in Saudi Arabia’ and Orissa'®
in which an incidence of 16% and 15.75% were reported,
respectively. It was lower than that reported by the study
done by KK Labhiri et al'! who had reported 31.2% from a
tertiary care hospital. These differences in the prevalence
of various bacterial isolates in different health care settings
are likely and well expected as they depend on many local
variables.

The demographic data in our study showed that the age
group most commonly affected by NFGNB infections was
that of more than 60 years which is in concordance with
the findings of the study done elsewhere.'? The higher age
group was more affected as these HAIs have a predilection
for severely ill and immune compromised people.

The sex distribution is comparable and is in concordance
with a study done by Rahbar et al 2. This may be attributed
to the fact that health care -associated infections do not have
a discernible sex predilection.

It is a well-known fact that nosocomial infection rates in
intensive care units (ICUs) are many times higher than
elsewhere in hospitals as ICUs are the hub of severely ill
patients, who are most prone to opportunistic infections. In
present study too, highest incidence (55.3%) of infections
with NFGNB was reported from ICUs. Other studies have
also reported higher incidences from ICUs. *'2

Tracking nosocomial infections by site has become difficult
in the last few years because of shorter inpatient stays. For
example, the average postoperative stay, now approximately
5 days, is usually shorter than the incubation period for many
infectious diseases. There are many cases that are usually
missed because of this reason. In this study, incidence of
infections with NFs was found to be highest from respiratory
specimens. This was similar to some studies' but different
to others' in which pus samples were the most common
specimen.

Nosocomial infections with Pseudomonas are quite frequent
despite the application of various preventive measures in
ICUs leading to increased morbidity, mortality, prolonged
hospital stay and increased hospital expenses. In our study
too, Pseudomonas aeruginosa was the most common non
fermenter, accounting for 48.9% of the isolates. This was
in consensus with some studies® that have reported the
incidence 42.41% and 56.0% respectively. Other studies* '°
from various parts of India have reported higher prevalence
(more than 70%) and few" have reported lower prevalence
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i.e. less than 36%, though in all the mentioned studies,
Pseudomonas was the most common NF.

Ability of Acinetobacter bacteria to survive in hospital
milieu and its ability to persist for extended periods of time
on surfaces makes it a frequent cause of HAIL One of the
most striking features of genus Acinetobacter is the ability
to extremely rapid development of antibiotic resistance in
response to challenge with new antibiotics. In India, very
few studies on Acinetobacter species have been reported
and in view of their increasing importance in nosocomial
infections, further studies are warranted in this part of
world. In our study prevalence of Acinetobacter baumannii
was 33%, which was comparable to many studies *'"'>!% in
which the prevalence was reported to be in the range of 28%
to 36%. .

Resistance to most anti-Pseudomonal agents has increased
by over 20% over the last five years.'® P aeruginosa
possesses more tools for defying the activity of any
antimicrobial agents than virtually any other organism.!
Like Pseudomonas, Acinetobacter has been found to
express a variety of different mechanisms including
production of aminoglycoside modifying enzymes,
ESBLs, carbapenemase, topoisomerases as well as through
outer membrane proteins as penicillin binding proteins.'®
Meropenem was the drug with highest sensitivity against
Pseudomonas and Acinetobacter both in the present study,
which was supported by other studies.'*" Both of them were

found to be most resistant against aztreonam.

In recent years, a significant increase in the incidence of
Stenotrophomonas maltophilia has occurred, particularly
in immune compromised individuals. Often, recovery of
S. maltophiliat ends to be associated with colonization
rather than true clinical infection, yet patients colonized
with S. maltophilia are treated with antibiotics over
extended periods, creating an opportunity for accelerated
resistance development. In our study, 13.8% of isolates of
S. maltophilia were isolated among all NFs which were
comparable to the study done by Tang Bing et al °, who had
reported the incidence to be 11.8%. It was found to be most
sensitive with Ticarcillin- Clavulanic acid (76.9%) followed
by Meropenem (61.5%) and Ciprofloxacin (61.5%) while
against aztreonam, gentamicin and piperacillin, they were
found to be least sensitive (15.4%).

B. cepacia has the potential to cause fatal infections in
the ICUs and its multidrug resistance makes its presence
dangerous in hospital settings. It is intrinsically resistant
to aminoglycosides and first- and second-generation
cephalosporins. This resistance has been attributed to
an impermeable selective outer membrane, an efflux
pump mechanism, and/or the production of an inducible

chromosomal beta-lactamase.?'*> That’s why surveillance
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of B. cepacia infections should not be neglected, especially
in the ICUs and due to its high transmissibility and
previous epidemic reports, strict infection control measures
should be applied in the case of a B. cepacia infection
diagnosis.” In our study 4.3% of non fermenters isolates
were Burkholderia cepacia; 50% of them were sensitive to
Ticarcillin/ Clavulanic acid, meropenem and piperacillin/
tazobactam while against most of the antibiotics they have
shown complete resistance.

In our study 11 pan drug resistant strains were isolated out
of which maximum number were Acinetobacter baumannii
(5), followed by S. maltophilia (3), B. cepacia (2) and P,
aeruginosa (1) and 21 XDR (extremely drug resistant)
strains were isolated in our study. Among them 13 were
Acinetobacter baumannii, P. aeruginosa (4), S. maltophilia
(3) and B. cepacia (1).

Conclusion

Isolation of non-fermenters and their antibiotic susceptibility
pattern should be regarded with all seriousness in clinical
practice and clinical epidemiology because by being
resistant to multiple antibiotics, their prevalence not only
limits the treatment options but also act as a reservoir of
drug resistance genes. They are emerging nosocomial
pathogens and every effort should be made for prevention
and control of infections caused by them which depends on
practices of effective hospital infection control measures
and minimization of risk factors.

Though in our study they showed good sensitivity against
meropenem, Ticarcillin- clavulanic acid and piperacillin-
Tazobactem, still development of resistance to even these
drugs need to be closely monitored and analyzed further.
Every hospital should identify these organisms on routine
basis and based on the sensitivity pattern, it should have a
laid down antibiotic policy for various clinical conditions.
All treating doctors should adhere to the antibiotic policy
and the policy should be revised regularly depending upon
the antibiotic sensitivity pattern and feedback received from
clinicians.
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