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Abstract

Achromobacter xylosoxidans is an emerging nosocomial pathogen which is commonly found in
the environment. In hospital settings, especially in ICU, it can be a cause of nosocomial infection.
It is commonly found in the humidifiers in ICU settings and it is also commonly associated with the
immunocompromised state of patient having comorbidities. The objective of the study was to study the
prevalence of Achromobacter xylosoxidans and its antimicrobial sensitivity pattern. The Retrospective
analysis was done of the culture reports positive for Achromobacter xylosoxidans by VITEK 2 method
and its Antimicrobial sensitivity pattern was analysed from the period of September 2021 to February
2023.The maximum (54.54%) infection was seen in the age group >50 years. The maximum number
(66.2%) of Achromobacter xylosoxidans were isolated from Suction tip, followed by blood (8%) and
Tracheal Tip (5%). Surgical ICU contributed to the maximum number of infections i.e. 40.2%, followed
by Respiratory ICU (22.1%). Maximum sensitivity was seen for Cotrimoxazole and Meropenem
(around 80%), followed by Cefoperazone-Sulbactam (74%), Imipenem, Levofloxacin, Ceftazidime
(around 65%). The sensitivity was minimal for Ceftriaxone (0%), Aztreonam (1.3%), and Gentamicin
(5.2%). The most common risk factors/ comorbidities associated with Achromobacter infections was
recent ICU admission (87.01%). The antibiotic sensitivity trends to all the antibiotics used, declined
from 2021 to 2022. The antibiotic of choice to our conclusion is Cotrimoxazole, followed by Piperacillin-
Tazobactam. Colistin should be kept as a reserve drug for the last resort treatment. The bacteria should
not be ignored as it can lead to various opportunistic infections in immunocompromised patients,
causing hindrance in the treatment.
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INTRODUCTION

Achromobacter xylosoxidans are gram
negative rod, which are widely distributed in the
environment in water and soil and becoming an
emerging cause of health care associated infections.
It is aerobic, motile, catalase and oxidase positive,
non-fermenting bacteria.* Previously classified
as Alcaligenes xylosoxidans, it has recently been
renamed as Achromobacter xylosoxidans.? Genus
Achromobacter comprises of 19 species.® Out of
these, 15 species have been isolated from clinical
specimens till date.! A. xylosoxidans is the most
common species recovered from clinical samples,
including those derived from persons with cystic
fibrosis followed by Achromobacter ruhlandii.*® It
is considered as a cause of opportunistic infections
in humans which can manifest as pulmonary
infections like chronic respiratory infections.
Also, the Extra- pulmonary manifestations are
seen as sepsis, bacteraemia, endophthalmitis,
keratoconjunctivitis, catheter associated
bloodstream infection, endocarditis, pneumonia,
meningitis, and peritonitis and even as device
associated infections.® Although Pseudomonas
aeruginosa and Staphylococcus aureus are the
most common bacteria causing Cystic fibrosis,
pulmonary disease,over the last two decades some
more pathogens have been identified in patients
with CF, which includes Stenotrophomonas
maltophilia, nontuberculous mycobacteria
(NTM), and Achromobacter species.’® Being in
the category of opportunistic infections, it is most
commonly associated with the immunosuppressed
persons who have co-morbidities and also the
patients with malignancies.'**? A. xylosoxidanshas
the capability of forming biofilms in water systems
and contaminating solutions.'*'®> The have
multidrug resistance to various antibiotics due to
their large genome which is rich in C-G sequence,
their intrinsic resistance to arsenic and ability
to degrade aromatic compounds.*® The intrinsic
resistance may also attribute to the various
mechanisms, including chromosomally encoded
efflux pumps and B-lactamases which reduce
the susceptibility of A. xylosoxidans to various
antibiotics like carbapenems, cephalosporins,
and fluoroquinolones.'” Also, resistance to
carbapenems is conferred due to acquisition
of metallo-B-lactamases via mobile genetic

elements.’®Hence, they are difficult to treatbecause
they are intrinsically resistant to a wide range of
antimicrobial agents and have the potential to
develop the acquired resistance mechanisms in
future. Thus, the eradication of Achromobacter
sp. can be difficult. As a result, this can lead to
chronic infection.? Varied case-fatality rates have
been reported, which varies from 3% to 80 %, more
in number for neonatal infections.*

As Achromobacter is an emerging
bacterium in health care settings, it is important
to know the trend in prevalence and Antimicrobial
Sensitivity pattern in Health care settings.
Bacteraemia due to A. xylosoxidans can be
a serious complication among hospitalized
patients. Therefore, we conducted a retrospective
study to evaluate the prevalence and trends of
Achromobacter xylosoxidans in clinical specimens
and the trend in its sensitivity pattern.

MATERIALS AND METHODS

The study was conducted retrospectively
in a 1500 bedded tertiary care hospital in North
India. The study included samples from all age
groups that tested positive for Achromobacter
xylosoxidans. Ethical clearance was taken by
the institutional Clinical Ethics Committee.
The cases were identified by the computerized
database of VITEK system in the Microbiology
department. Samples (like urine, ET Secretion,
blood, Suction Tip, sputum, conjunctival swab,
etc) from all the age groups which tested positive
for Achromobacter xylosoxidans were included in
this study. Samples positive for the bacteria other
than Achromobacter xylosoxidans were excluded
from the study.

The samples were processed according
to the protocol followed in the Microbiology
Lab. Blood samples were subjected to aerobic
culture using BACT/ALERT 3D microbial detection
system (bioMerieux India Private Limited). The
blood culture bottles which beeped positive were
subjected to preliminary microscopic examination
of Gram-stain. Subcultures were also performed
from these bottles on blood and MacConkey agar
plates at 48hrs and 72 hrs which were incubated
aerobically at 37°C overnight. The plates were
kept incubated in BACT/ALERT upto day 5, before
reporting it negative (In case there was no beep).
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Antibiotic susceptibility testing of bacterial isolates
was performed using Vitek 2 compact automated
machine, the results of which were interpreted
as per Clinical and Laboratory Standards Institute
guidelines. American Type Culture Collection
control strains were used to ensure the quality of
each procedure.

The samples other than Blood were
processed in VITEK 2 after processing in the Culture
media like Blood Agar, Maconkey agar, Chocolate
agar, CLED agar (In case of Urine samples).

RESULTS

This retrospective study was conducted
from September 2021 to February 2023 in a
tertiary care hospital in North India. 79 samples
were positive for Achromobacter xylosoxidans out
of the total samples received (of all the ages) in the
microbiology lab for culture. Figure 1 shows that
the maximum age group from which the sample
is received in the lab is the group belonging to >50
years of age, followed by 40-50 years of age. There
were no samples from 10-20 years of age group.
The maximum number (66.2%) of Achromobacter
xylosoxidans were isolated from Suction tip,
followed by blood (8%) and Tracheal Tip (5%).
Whereas, only 1 % of samples were detected
positive from conjunctival swab for Achromobacter
xylosoxidans (Figure 2). The samples in the central
laboratory of the tertiary care centre are received
from various departments and wards. Figure 3
shows that out of the 79 isolates of Achromobacter

xylosoxidans, maximum (40.2 %) were received
from Surgical ICU (SICU), followed by Respiratory
ICU (RICU) (22.1%). From rest of the departments,
the percentage of isolation of Achromobacter
xylosoxidans was very few ranging from 1.3%
to 6.5%. As depicted in Figure 4, Sensitivity of
Achromobacter xylosoxidans is maximally seen
for Cotrimoxazole and Meropenem (around
80%), followed by Cefoperazone-Sulbactum
(74%), Imipenem, Levofloxacin, Ceftazidime
(around 65%). The sensitivity is minimal for
Ceftriaxone (0%), Aztreonam (1.3%), Gentamicin
(5.2%). In Figure 5, it is shown that amongst 79

Table. Pattern in 2021 and 2022

% age

>50 yrs
40 to 50
30to 40
20to 30
10 to 20
0l1to 10
<1

2021( %) 2022 (%)

Amikacin 14.28 4.76
Aztreonam 0 1.58
Ceftazidime 50 66.66
Ciprofloxacin 14.28 15.87
Ceftriaxone 0 0

Colistin 78.57 46.03
Cefepime 14.28 4.76
Gentamicin 21.42 3.17
Imipenem 85.71 61.90
Levofloxacin 57.14 69.84
Meropenem 85.71 79.36
Minocycline 42.85 39.68
Cefoperazone sulbactam 71.42 71.42
Cotrimoxazole 85.71 77.77
Piperacillin-Tazobactum 57.14 55.55
Tigecycline 42.85 0

Ticarcillin-Clavulanate 42.85 0

E % age

0 10 20 30

Figure 1. The distribution of Age

40 50 60
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isolates of Achromobacter xylosoxidans, maximum
i.e. 87% were associated with the recent ICU
admission. 74 % had the CVCin place, 67.5% of the
patients were associated with the Cardiac disease
and 58.4 % had recent surgery. Table and Figure 6
shows the decreasing trends in terms of sensitivity
pattern from 2021 to 2022. The Sensitivity for all
the antibiotics has been decreased in 2022 as
compared to 2021.

DISCUSSION

Achromobacter xylosoxidans which
usually is an environmental contaminant, found
in soil, water, etc, can exist as a normal flora in

the human body over the skin and gastrointestinal
tract. It is mostly associated with opportunistic
infections amongstimmunocompromised patients
admitted in the hospitals.?° Achromobacter
has many species reported.> Achromobacter
xylosoxidans was identified in all the samples in
this study.

Although majority of the reports
have not mentioned the predominant age for
Achromobacter infections. In our study, the
maximum number of cases were reported from
the age group of >50 years of age. Besides this,
the study done by Barragan et al. also reported
the maximum infections in the mean age group

@ Suction tip

O Blood

O Sputum

m Pleural fluid
mPus

@ PIC catheter

W BAL

M Drain tip

ETT Tip

B Conjunctival swab
M@ Endotracheal tip
BEUVCtip

Figure 2. Clinical Samples positive for Achromobacter Xylosoxidans (%)
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Figure 3. Percentage of the most common departments from where Achromobacter xylosoxidans is isolated
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of 50 years.? This may be due to the fact that
the persons in this age group are prone to have
comorbidities and also have a weaker immune
system.

As Achromobacter is emerging as a cause
of Nosocomial infections, It has been reported
from various specimens, indicating the pathology
of the various systems involved. A. xylosoxidans
is an opportunistic bacterium that can cause
infections in various systems of the body of
immunocompromised individuals. It is mostly
associated with pneumonia, sepsis, meningitis and
urinary tract infections in immunocompromised

100 94.8

patients.? In our study , we found the maximum
isolation of 85% Achromobacter xylosoxidans from
the respiratory samples i.e. suction tip, sputum,
pleural fluid, BAL, Tracheal tip, Endotracheal tip.
Suction tip being the most common with 66.2%
of Achromobacter, whereas, only 15% of the
non-respiratory samples reported Achromobacter.
HAls due to Achromobacter have also been
reported in ocular infection.?®*?* Whereas in our
study, only 1% of ophthalmological specimen
i.e. conjunctival swab having Achromobacter
infections is reported.

90.9 92.2

90
80

70
60

50

40
30
20
10

0% sensitivity

@ % resistance

Figure 4. % Sensitivity pattern of Achromobacter xylosoxidans (n=79)

B Diabetes mellitus

B Cardiac discase

B Malignancy

B Recent surgery

B Recent ICU admission
BCVC in place at diagnosis

Figure 5. Co-morbidities associated with Achromobacter Xylosoxidans infection (n=79)
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Figure 6. Trends of Susceptibility pattern in 2 years period (2021-2022)

In a study conducted by Aisenberg et al.,
it has been reported that primary bacteraemia is
the most common clinical presentation amongst
neutropenic patients.”® Kar et al. reported 0.57%
of the Achromobacter associated bacteremia in
a study conducted for one year.?® Whereas, in
the present study, we found only seven (8%) of
the patients with Achromobacterbacteraemia.
Four out of seven patients were on peripheral
vascular catheter, indicating that the cause may be
inappropriate technique for blood withdrawal. The
Report by Tena D et al. shows that the Urinary Tract
infections (UTI) due to Achromobacter is very rare
and usually is associated with the Comorbidities.?”
A case report by Sari S et al. reported a case with
Achromobacter UTI in a secondary kidney stone
patient who was diabetic and had a history of
previous surgery for right kidney stone.?® Our
study followed the similar pattern in terms of
Urine sample positivity for Achromobacter. In the
present study, we did not found any urine sample
positive for Achromobacter xylosoxidans.

Although the case reports are there
regarding Achromobacter meningitis.?®3° Contrary
to these studies, we had not received any CSF
which was positive for Achromobacter species.

Achromobacter infections are most
commonly found in the patients with compromised
immune system. In our study, the most common
group of people who developed Achromobacter
infections were the people who had undergone
recent surgery and were admitted in the ICU
settings. Out of the 87% of the patients admitted
in the ICU, 40.2 % developed Achromobacter

infections, thus reiterating the fact that
Achromobacter is most commonly a nosocomial
pathogen which affects the immunocompromised
persons the most.

As described in an article by Isler et al.,
A. xylosoxidans s intrinsically resistant to penicillins,
first- and second-generation cephalosporins,
ceftriaxone, cefotaxime, aztreonam, tetracycline,
and aminoglycosides.* In our study, Aztreonam and
ceftriaxone were zero percent (0%) susceptible to
Achromobacter. Whereas, aminoglycosides such
as Amikacin and Gentamicin had shown a very
low sensitivity pattern in vitro with 9% and 5%
sensitivity, respectively. These results were similar
to the study by Beaurelle et al. which also has
reported the zero (0%) susceptibility to Aztreonam
and Gentamicin, and only 13% sensitivity for
Amikacin.*

The most effective agents against
Achromobacter species are Trimethoprim-
sulfamethoxazole, ceftazidime, piperacillin and
carbapenems.?! In our study, the maximum
susceptibility is seen for Cotrimoxazole (80.59%),
followed by carbapenems like Meropenem
(80.52%) and Imipenem with 68.83%. Sensitivity to
ceftazidime (63.63%) was lower than cotrimoxazole
and carbapenems. Similar to our findings, in the
study done by Barragain et al., Cotrimoxazole
and Ciprofloxacin were found resistant at a
notable rate. Whereas, Carbapenems and
piperacillin-tazobactum were sensitive in their
study also as in our study.?* The sensitivity to
Meropenem was higher than that of Imipenem in
our study, whereas, it was vice versa in the study
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by Beaurelle et al. It isimportant to know that only
50% of the isolates were sensitive to Colistin in our
study. Similar results were seen in the study done
by Beaurelle et al., where only 30% of the isolates
reported Colistin susceptibility.? The reason for this
may be due to the injudicious use of colistin. Since,
Colistin is the last resort drug for gram negative
bacteria infection, it should be kept reserved. This
variation in antibiotic sensitivity or resistance can
be due to the various factors like: antibiotics used
in patients in primary treatment, immune status
of the patients from which the sample collected,
overuse or misuse of antibiotics, availability of
antibiotics, etc.

CONCLUSION

Achromobacter has various species but
the most common is Achromobacter xylosoxidans.
Achromobacter xylosoxidansis an emerging
nosocomial pathogen which is commonly found
in the environment. In hospital settings, it can be
a cause of nosocomial infection, specially in ICU
settings as it is a common reservoir of the aquatic
environment which is commonly found in the
humidifiers in ICU settings and it is also commonly
associated with the immunocompromised
state of patient having comorbidities. As, it is a
concealed cause of infection, injudicious use of
antibiotics are the major cause of the multiple
drug resistance against it. The antibiotic of choice
to our conclusion is Cotrimoxazole, followed
by Piperacillin-Tazobactum. Colistin should
be kept as a reserve drug for the last resort
treatment. The bacteria should not be ignored as
it can lead to various opportunistic infections in
immunocompromised patients, causing hindrance
in the treatment.
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