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Abstract

Background: Achromobacter is a rare Gram negative bacilli which is found in soil and water but is
emerging as cause of nosocomial infections. Patients with devices like central venous catheter, ventilator,and
implants are at higher risk of developing these infections as compared to the normal population. Its ability
to produce biofilm can result in development of resistance to many commonly used antibiotics making
these infections difficult to treat. Aims: To study the demographic profile, comorbidities associated and
the antibiotic susceptibility pattern of Achromobacter xylosoxidans infection in our center. Study Design:
This cross-sectional retrospective study was done in the department of microbiology. All the clinical samples
received in the microbiology laboratory from September 2018 to August 2022 from which Achromobacter
xylosoxidanswasisolated, were included. Material and Methods: Lab records and Vitek 2 compact
database(bioMérieux, Marcy I’Etoile, France) were verified to obtain the antibiotic susceptibility pattern of
each isolate.Case records were studied to examine the demographic profile of the patients. Results: 25
samples grew Achromobacter species. 48% of isolates were obtained from blood sample. 50% of the
patients had one or more comorbid conditions. 80% of the patients had device in situ. Conclusion:
Though uncommon organisms like Achromobacter speciesare getting reported as a pathogen in many
nosocomial infections, many physicians are still not aware this. Only timely diagnosis and the most appropriate

treatment will reduce the morbidity and mortality caused by this organism.
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Introduction

Achromobacter species are aerobic, Gram-negative rods
which are non-fermenters. Two important pathogenic
species include Achromobacter xylosoxidans and
Achromobacter denitrificans.™ Achromobacter
speciesare not commonly seen as a part of the normal
human flora,but it is capable of surviving in aquatic

environment.They can live in sterile saline,water in the
humidifiers, dialysis fluid, intravenous fluids as well as
well water. They have been found to outlive various
disinfectants like alcohol, chlorhexidine.”*3 As a result of
this unique character of these species, they are capable
of surviving well in the ICU setting and causing outbreaks
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of nosocomial infections especially when there is a
collapse of the infection control practices. They are also
regarded as opportunistic pathogens capable of causing
serious infections in patients with risk factors like
neonates,malignancy, neutropenia,HIV infection,long
hospital stay and presence of intravenous catheter.?**
Common infections caused by Achromobacter species
include pneumonia, meningitis, bacteremia, osteomyelitis,
urinary tract infections, abscesses, peritonitis, ophthalmic
infections and prosthetic valve endocarditis. Bacteremia
is the most common infection among these with high
mortality rate.”?! Case fatality risk of Achromobacter
xylosoxidans infections varied from 3% in case of
bacteremia to 80% in case of neonatal sepsis.s! Added
to this, Achromobacter species are commonly found to
be resistant to frequently used antibiotics like first and
second generation cephalosporins, aminoglycosides,
quinolones and rifampicin.>*% They are susceptible to
ceftazidime, Carbapenems and piperacillin-tazobactam.
Though Achromobacter species are gaining importance
day by day as a nosocomial pathogen, many of the treating
physicians remain poorly informed about it and consider
them as contaminant.” This study aims to study the
demographic profile,comorbidities associated and the
antibiotic susceptibility pattern of Achromobacter
xylosoxidans infection in our center.

Subjects and Methods

This cross-sectional retrospective study was done in the
department of microbiology after getting clearance from
the Institutional ethics committee (IEC/238). The duration
of the study was 4 years (September 2018 to august

Fig I. Growth on MacConkey agar showing Non lactose
fermenting colonies of Achromobacter xylosoxidans.

2022). All the clinical samples received in the microbiology
laboratorywhich on culture grew Achromobacter species
during the study period were included (Fig /). Samples
of those patients whose history was not available from
the case records and a repeat same sample from the
same patient were excluded from the study. Lab records
and Vitek 2 compact database (bioMérieux, Marcy
I’Etoile, France) were verified to obtain the Minimum
Inhibitory Concentration (MIC) and theantibiotic
susceptibility pattern of each isolate. Case records were
studied to examine the demographic profile of the patients
like age, sex, comorbidities associated with the present
condition of the patient, location of the patient when the
sample was collected (Example-Out patient or in patient)
and the condition of the patient on discharge.Data was
entered in Microsoft Excel and analysed using the same.
Results

A total of 25 patients were included in the
study.Achromobacterxylosoxidans was isolated from
birth (new born baby) to 80 years of age in our study.
40% of the patients were in the age group of 30-50 years.
12 patients (48%) were admitted in the ICU,seven in
medicine ward, five in surgery ward and one in the
oncology ward. Majority of the Achromobacter
species(12 out of 25) were isolated from blood culture.
(Fig 2) The other samples from which it was isolated
include pus, endotracheal tube aspirate (ETT aspirate)
and sterile body fluids like CSF, ascitic fluid, pleural fluid,
and peritoneal fluid. 56% of the samples were received
in the laboratory after 48 hours of admission of the patient
in the hospital.

Achromobacter xylosoxidanssppxylosoxidans was
isolated from 60% of the samples and Achromobacter
xylosoxidansspp denitrificans was isolated from 40%.
Comorbidities associated were Diabetes mellitus (6 out
of 25), systemic hypertension (7 out of 25), malignancy
(4 out of 25).Chronic kidney diseases, Coronary artery
disease,anemia were the other comorbidities present.80%
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Fig 2. Distribution of samples from which Achromobacter
species were isolated.
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of the patients were on one or more medical devices like
central venous catheter, ventilator, intercostal drainage
tube, urinary catheter or endotracheal tube. (7able I )
Most of the patients recovered after the treatmentperiod
(64%) while 16% went on discharge against medical
advice and 20% expired.Patients were considered
recovered if all symptoms and signs of infection were
not present anymore.!"196% of the isolates were
susceptible to ceftazidime, 84% to both piperacillin-
tazobactam and imipenem/meropenem and 92% to
colistin. 68% of the isolates were resistant to
ciprofloxacin,88% to gentamicin and 84% to amikacin
(Table 2). 60% of the patients were treated with either
meropenem or piperacillin-tazobactam in our hospital.
(Table 3)

Table I: Patients with medical device in-situ

Device in-situ Number of patients

Central line 7
Ventillator 5
Endotracheal tube 4
Foley’s catheter 2
Intercostal tube 1
Omaya drain 1

Table 2 : Antibiotic susceptibility pattern of Achromobacter
species

Antibiotics tested Sensitive | Intermediate
Ciprofloxacin 3 5
Gentamicin 1 2
Amikacin 1 3
Cotrimoxazole 14 0
Ceftazidime 24 1
Piperacillin-tazobactan] 21 2
Imipenem/Meropenem 21 1
Colistin 23 0

Table 3 : Antimicrobial drugs used for treating the patients.

Treatment given Number of patients
Piperacillin-tazobactam 8
Meropenem 7
Colistin 3
Polymyxin B 2
cefoperazone-sulbactam 2
Ceftriaxone 2
Discussion

With the advent of automated methods, the frequency of
identification of uncommon Gram negative bacilli like
Achromobacter specieshave increased. These were
initially misidentified as other non-fermenters like

Stenotrophomonas maltophilia, Burholderia species
or Pseudomonas aeruginosa.™ Achromobacter
specieswere predominantly isolated in the mean age of
61.5 years in a study done by Marion Sanchez et al.l"!
No such age related correlation with Achromobacter
infection was found in the present study. In the study
conducted by Isler B

,the co-morbidities associated with Achromobacter
infections included malignancies (hematologic and solid
organ cancers), diabetes mellitus and renal disease.®
Other risk factors for the development of these infections
are long hospital stay, neutropenia, post valve replacement
and neonates.** Many studies have shown the association
of Achromobacter specieswith cystic fibrosis.sl Half of
the patients in our study had one of the above comorbidity
while remaining half did not have any comorbidity.
Therefore both immunocompromised and
immunocompetent individuals have the risk of developing
Achromobacter infections.”!

Majority of the samples which grew Achromobacter
species were sent for culture atleast 48 hour after
admission of the patient to the hospital. Being a
retrospective study, we could not trace back to the source
of this organism in the hospital environment for these
patients. But as Achromobacterspeciessurvives well in
aquatic environment, commonly used solutions in the
hospital like saline infusion, alcohol or even contaminated
medicines could be the probable source.* In a case series
published by Duggan et al,the source of Achromobacter
species was found to be contaminated solution, use of
well water and contaminated equipment in the hospital.?
48% of the patients (12 out of 25) had Achromobacter
bacteremia. Out of these 12 patients, six were on central
line, seven were on ventilator and two were on urinary
catheter. Although Achromobacter species are low-
virulence environmental organisms, they have a tendency
to form biofilms and cause serious infections.®!
Increasedbiofilm biomass generation has been found with
Achromobacter xylosoxidans when compared to other
Achromobacter species.”! Therefore patients who have
been on intravascular devices could have increased risk
of developing Achromobacter bacteremia.'"""! Presence
of implants like coronary stent, heart valves,neurosurgical
ventricular shunts, central venous catheters,arthro-
prostheses, intraocular lens, fracture fixation devices etc
can also be associated with biofilm production.!?! Six
isolates were obtained from pus. The first sample was
taken from an infected abdominal wound,post
ventriculoperitoneal shunt (VP); the second from an
infected nail,post open reduction internal fixation of
fracture ofthe tibia and the third from an infected
peritoneal catheter. Three isolates from pus were obtained
from patients suffering from chronic suppurative otitis
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media (CSOM). Incidentally, Achromobacter 4. BarakatM, Sajid J. Achromobacter xylosoxidans Bacteremia
xylosoxidans was first isolated from patients with CSOM in a Liver Transplant Patient: A Case Report and Literature
and was named by Yabuuchi and Oyama in 1971.13 Review Cureus 2022 ;14(6):¢26048.
The predisposition of Achromobacter species to form
biofilm can result in the transfer of resistant genes among 5. Raghuraman K, Ahmed NH, Baruah FK, Grover RK.
these bacteria resulting in development of antibiotic Achromobacter Xylosoxidans bloodstream infection in
resistance.!'3 Achromobacter speciesare intrinsically elderly patlent \fVlth Hepatocellular C.a.rcmoma: Case report
resistant to aminoglycosides,aztreonam and and review of literature. J Lab Physicians 2015;7:124-7.
CCph&llOSpOﬁﬂS_(QXC@pt CefFaZidime) as per ISI@‘ et a.l.[l"] 6. Bates AS, Natarajan M, Reddy RV. Achromobacter
Most active _antlblotlcs against Achr Omobacwr infections xylosoxidans in idiopathic cystic bronchiectasis. BMJ Case
are ceftazidime, Carbapenems and Cotrimoxazole."* In Rep 2018 ;11(1):¢211610.
our study among the 12 patients who had Achromobacter
bacteremia, five patients were treated with piperacillin- 7. Marion-Sanchez K, Pailla K, Olive C, Le Coutour X,
tazobactam all of whom had recovered. This indicates Derancourt C. Achromobacter spp. healthcare associated
that piperacillin-tazobactam is an effective agent in treating infections in the French West Indies: a longitudinal study
bacteremia.Recently many strains are acquiring from 2006 to 2016. BMC Infect Dis 2019;19(1):795.
carbapenem resistance which is due to the presence of 8.  Isler B, Paterson DL, Harris PNA. Achromobacter Species:
efflux pumps and betalactamase enzymes.! In our An Emerging Cause of Community-Onset Bloodstream
study,72% of the isolates are Multidrug resistant (MDR). Infections, Microorganisms, 2022:10(7): 1449
MBDR isolates are defined as isolates which are resistant ' g ' ’ o
to atleast one drug from three different classes of 9. Edwards BD, Greysson-Wong J, Somayaji R. Prevalence
antimicrobials."S! Majority of the isolates in our study and Outcomes of Achromobacter Species Infections in
were resistant to amikacin and gentamicin and most were Adults with Cystic Fibrosis: a North American Cohort
susceptible to Ceftazidime, Piperacillin-tazobactam and Study. J Clin Microbiol. 2017;55(7):2074-85.
Imipenem/Meropenem.Therefore, in Achromobacter ) ) -
species, due to its higher tendency of developing biofilm 10. Ahmed M, Nistal C, Jayan R, Kuduvalli M, Anijeet H.
and antibiotic resistance, removal of prostheses and Achromobacter xylosoxidans, an emerging pathogen in
implants form an equally important step towards the catheter-related infection in dialysis population causing
recovery of patients along with the appropriate prosthetic valve endocarditis: A case report and review of
treatment. 13! literature. Clin Nephrol 2009;71:350-354.
Presently thgre are many publications V.Vlth case reports 11. Goémez-Cerezo J, Suarez I, Rios JJ, Pefia P, Garcia de Miguel
and case series on Achromobacter species from selected \ .
populations. But studies like the present study done over MJ, (?e José M, Monteagudo O, Lmare,s B Barbado'c,ano
a longer time frameand on broad population are the need A, Vazquez JJ. .AChr omobacter Xylosox.ldané baCt,er crma- a
of the hourto increase our knowledge on the epidemiology 10-year analysis of 54 cases. Eur J Clin Microbiol Infect
of this bacteria.®! Dis 2003;22(6):360-3.
F i.nandal Support and Sponsorship 12. Costerton JW, Montanaro L, Arciola CR. Biofilm in Implant
Nil. . Infections: Its Production and Regulation. The International
Conflicts of Interest Journal of Artificial Organs. 2005;28(11):1062-1068
There are no conflicts of interest. ’ ’ ' '
References 13. Ronin E, Derancourt C, Cabié A, Marion-Sanchez K.
1. Singh S, Kaur D. Achromobacter xylosoxidans infection in Achromobacter spp. Surgical Site Infections: A Systematic
a patient with acute leukemia: characteristics and options Review of Case Reports and Case Series. Microorganisms.
for antibiotic therapy for a rare highly virulent gram-negative 2021;9(12):2471.
bacterium. Indian J Med Spec 2020;11:102-4. 14. Isler B, Kidd TJ, Stewart AG, Harris P, Paterson DL.
2. Duggan JM, Goldstein SJ, Chenoweth CE, Kauffman CA, Achromobacter Infections and Treatment Options.
Bradley SF. Achromobacter xylosoxidans bacteremia: report Antimicrob Agents Chemother 2020;64(11):e01025-20.
of four cases and review of the literature. Clin Infect Dis. 15. Pérez Barragén E, Sandino Pérez J, Corbella L, Orellana
1996;23(3):569-76. MA, Fernandez-Ruiz M. Achromobacter xylosoxidans
3. Pandey K, Nautiyal S. Achromobacter: an emerging bacteremia: clinical and microbiological features in a 10-
nosocomial pathogen. Int J Res Med Sci 2019;7:3090-4 year case series. Rev Esp Quimioter. 2018;31(3):268-273.
6 JK Science: Journal of Medical Education & Research Vol. 26 No. 1, January - March 2024



