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INTRODUCTION

Achromobacter xylosoxidans (AX), previously known as 
Alcaligenes xylosoxidans1, is a non-fermenting, catalase- 
and oxidase-positive, gram-negative, flagellate bacterium. 
It has been named xylosoxidans due to its ability to easily 
oxidize xylose and glucose. It shows an unpredictable pro-
file of in vitro antibiotic susceptibility tests, with resistance 
to aminoglycosides and variably resistance to quinolones 
and trimethoprim-sulfamethoxazole. The organism exists 

in a water environment and is a common contaminant of 
fluids. In human bodies, it may be part of the normal en-
dogenous microbiota of the ear canal, the skin, and the gas-
trointestinal tract1. It can form biofilms on plastics treated 
with disinfectant solution, including medical products2.

In some settings, some antiseptics and disinfectants 
do not eliminate biofilm-forming Gram-negatives Ach-
romobacter spp., becoming a source of pathogen trans-
mission and possible consecutive outbreaks of health-
care-associated infections3.
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Out of the 30 patients with AX IE, most of the cas-
es was involved the aortic valve. A unique challenge 
posed by AX infection is the inherent resistance to most 
aminoglycosides, first and second-generation cephalo-
sporins, and the variable resistance to fluoroquinolones. 
According to the existing literature, surgical and medi-
cal therapy may need to be combined. However, the op-
timal therapeutic regimen for treating AX endocarditis 
remains unclear because of the limited data.

We herewith discuss a rare case of AX PVE, nine 
years after heart surgery for aortic artery dissection. 
This case is the first AX infection of aortic graft re-
ported in an Italian patient. We also provide a review of 
case reports of IE due to Achromobacter species (spp.) 
and AX infection published in the English literature, 
through a Pub Med/Medline search and the subsequent 
review of noted references2-31.

CASE REPORT

A 69-year-old obese male suffering from blood hyperten-
sion and type 2 diabetes mellitus was moved to our ward 
from a reference centre of heart surgery, where an aortic 
composite valve graft replacement was performed after 
a type A aortic dissection, according to Bentall’s proce-
dure. Both transesophageal heart ultrasonography and 
thorax angio-CT scan demonstrated a severe prosthetic 
paravalvular leak and aortic valve graft vegetations, and 
positron-emission tomography (fluorodeoxyglucose-PET) 
showed pathological accumulations in the same area. 

Laboratory examinations showed a frank leuko-
cytosis with neutrophilia (16,070 and 13,949 cells/µL, 
respectively), and a serum C-reactive protein level of 
128.7 mg/L (normal range value, 0-5 mg/L).

Blood cultures resulted positive for AX; the anti-
microbial susceptibility testing highlighted resistance 
to most of penicillins-cephalosporins derivatives and 
tigecycline, while carbapenems, quinolones and ami-
noglycosides tested sensitive. The initial empiric ther-
apy based on piperacillin-tazobactam, followed by in-
travenous (iv) vancomycin-imipenem-rifampicin, was 
switched to iv daptomycin-gentamicin-high-dose ampi-
cillin, also due to the worsening kidney function. Later, 
upon the improvement of all clinical, laboratory, and in-
strumental parameters, discharge became possible with 
long-term cardiologic follow-up.

DISCUSSION

PVE is a well-studied morbid condition that accounts 
for 10% to 30% of all cases of IE32. PVE is a serious po-
tential complication of valve replacement surgery with 
significant mortality.

In fact, PVE complicates the clinical course of 1-6% of 
patients with prosthetic valves, and it is one of the types of 
IE with the worst prognosis33. It occurs at the rate of 0.3-
1.2% per patient-year in surgical aortic valve replacement 
(SAVR) and carries significant morbidity/mortality34.

Since its recognition, it has been documented in lit-
erature to cause a wide range of infections. In recent 
years4, it has been isolated with increasing frequency 
in the hospital setting, especially among immunocom-
promised patients and carriers of indwelling catheters. 
The most common clinical pictures include bactere-
mia, pneumonia, biliary tract infection, urinary tract 
infection, wound infection, and peritonitis1-5. We con-
ducted a search of English-language records of A. xy-
losoxidans endocarditis through MEDLINE, from 1952 
to December 2022, using MeSH “Achromobacter” and 
“endocarditis”; until now, only 30 other cases of infec-
tive endocarditis (IE) caused by AX infection have been 
reported5-34. Our review highlighted the importance of 
pre-existing valvular heart disease as a predisposing 
factor, which existed in more than 80% of the report-
ed cases (Supplementary Table 1 and Supplementa-
ry Table 2). In addition, patients with diabetes mellitus 
and chronic renal failure or intravenous drug users may 
also represent at-risk populations for developing A. xy-
losoxidans endocarditis30,34. Of the reported cases of A. 
xylosoxidans endocarditis, three of them, involving the 
mitral valves, were observed29-34 in patients with end-
stage renal disease (ESRD) on hemodialysis (HD), ex-
piring despite antibiotic treatment, although two of the 
three patients received valve replacement.

Diabetes mellitus was detected5,18,19,26,30 to be a co-
morbid disease in 8 patients, 5 of whom died, but in the 
case described by Kumar et al28 in a dialysis patient, the 
outcome was not reported. Intravenous drug use was de-
tected in three male patients16,17,27, two of whom recovered 
with antibiotic and surgical therapy, while the outcome of 
the third patient was not reported16; one of these patients 
presented multiple aortic root abscesses and prosthetic 
valve endocarditis (PAVE)17, while a second patient had 
prosthetic mitralic valve endocarditis (PMVE)27 and fi-
nally the third patient presented a tricuspid valve endo-
carditis (TVE)16. The latter was initially treated with an-
tibiotics and then was transferred to a medical center for 
surgical intervention, but was lost to follow-up16. 

The existence of a state of immunodeficiency fa-
vored the infection in three patients, two of whom died, 
while the outcome was not described for the third12,26,31. 
Martino et al12 reported a fatal hospital-acquired cathe-
ter-related right-sided IE and pulmonary embolism in a 
33-year-old male with myelofibrosis and bone marrow 
transplantation12. Patel et al26 described a fatal septice-
mic aortic valve endocarditis (AVE) and mitral valve 
endocarditis (MVE) in a 72-year-old female affected by 
granulomatosis, treated with steroid and azathioprine. A 
MVE with microabscesses and pneumonia in a 67-year-
old asplenic male with rheumatic heart valvular disease 
(RHVD), has also been documented31, without other in-
formation about his outcome.

Only four cases occurred on native valves without 
structural abnormalities (three cases involved the mitral 
valve and aortic valve, and one case involved only the 
mitral valve), while prosthetic valve endocarditis (PVE) 
was recognized in nine patients, including our case 
(Supplementary Table 1). 

https://www.infectiousjournal.com/wp-content/uploads/sites/6/2023/09/suppl-Table-1.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2023/09/suppl-Table-2.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2023/09/suppl-Table-2.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2023/09/suppl-Table-1.pdf
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four recovered, while one died). Instead, four patients 
were treated only with antibiotic treatment, with three 
deaths and one successfully treated. A prosthetic valve 
was involved together with bacteremia in all reported 
cases. Blood cultures were positive in all patients; sur-
gical specimens in three cases and autoptic material in 
one case were also positive.

Some reports have described cases of AX endocar-
ditis with unusual clinical features. Two patients with 
congenital cardiac anomalies developed early-onset 
endocarditis due to Achromobacter species (spp.) fol-
lowing surgery. The infection derived from a contam-
inated cardiovascular bypass machine, and the onset 
of bacteremia occurred within 72 hours from surgery6. 
Achromobacter spp. infection did not involve replaced 
valves. In these cases, isolated AX were resistant to all 
antibiotics except chloramphenicol and sulfadiazine6. 
One patient died eight days after the operation, while 
the second patient recovered, a successful 15-month 
follow-up was reported6. A case of late replacement 
aortic valve endocarditis due to Achromobacter Group 
B in a 29-year-old man was also reported11. The patient 
improved after a six-week course of cefuroxime and 
gentamicin11.

A diagnosis of pacemaker-lead endocarditis due to 
AX was made in a 35-year-old patient who had under-
gone a patch closure of the ventricular septal defect 18 
years before14. The patient was successfully treated with 
a prompt surgical removal of the entire pacing system 
and antimicrobial therapy based on the antimicrobial 
susceptibility testing was administered14.

Also, a report of right-sided infective endocarditis 
and intracardiac abscess with a cutaneous fistula and 
sternal wound discharge was caused by AX; it occurred 
many years after the repair of a perimembranous ven-
tricular septal defect (VSD)24. The patient was treat-
ed with intravenous piperacillin/tazobactam for eight 
weeks and was prescribed trimethoprim/sulfamethox-
azole two times daily indefinitely, for suppression of 
bacterial activity24.

Another rare presentation of native valve IE was 
noted in a 72-year-old female with recurrent knee sep-
tic arthritis and fatal sepsis affected by granulomatous 
polyangiitis treated with steroids and azathioprine26. 
Moreover, a rare case of a Hickman catheter-related 
bacteremia, right-sided IE, and pulmonary embolism 
diagnosed after a bone marrow transplantation has been 
recorded from Italy12. 

Of interest, we found a few cases in the literature 
reporting AX IE in the New Zealand white rabbits40 and 
in one dog41.

CONCLUSIONS

Clinicians should be aware of this emerging gram-neg-
ative pathogen; although intrinsically poorly virulent, it 
may be responsible for local, complicated clinical pic-
tures, sometimes leading to repeated heart surgery or 
patient death. 

The incidence and risk of PVE after SAVR are high-
er in patients with biological valves compared to those 
with mechanical valves35.

The type of prosthetic heart valve is associated with 
the causative pathogen, since different bacteria predom-
inantly adhere to different types of valve materials36.

Patients with mechanical valve prostheses have a 
higher risk of having Staphylococcus aureus PVE com-
pared to patients with bioprosthetic valves. On the con-
trary, patients with bioprosthetic valves are more likely 
to have α-hemolytic streptococci PVE36-38. Berisha et 
al39 found no statistically significant difference in the 
distribution of causative pathogens depending on aortic 
or mitral localization. This was also the case when com-
paring early and late PVE.

According to the English literature, there have been 
30 cases of Achromobacter spp. IE described to date, 
with most of the cases having prior cardiac surgeries 
or severe premorbid valve disease; patients’ character-
istics are reported in Supplementary Table 12-31. In 
this series, most strains were isolated from hospitalized 
patients with severe underlying diseases, who had been 
subjected to various invasive procedures and given a 
wide range of chemotherapeutic agents2-31.

AX infections are challenging to treat due to the 
reduced effectiveness of a wide range of antimicrobial 
agents; in vitro susceptibility data showed that most iso-
lates were usually susceptible to meropenem, trimetho-
prim-sulfamethoxazole, and piperacillin/tazobactam. 
Xia et al30 described the first reported Achromobacter 
endocarditis that developed resistance to meropenem 
in a 66-year-old female with MVE, with associated ab-
scess and septic emboli in the cerebellum and the psoas 
muscle at autopsy. Overall, ampicillin, meropenem, pip-
eracillin/tazobactam, and cotrimoxazole appeared to be 
the most dependable drugs for treatment2-31.

A prosthetic valve was involved together with bacte-
remia in nine cases4,5,14,15,18-20,24, including our case; also, 
20 cases5,6,9-16,20-23,28-34 reported native valve infection. A 
review of the English language literature on well-doc-
umented AX PVE is summarized in Supplementary 
Table 2.

Of the nine PVE caused by AX, five were females 
and four males, with a median age of 58.3 and a range 
of age between 35 and 864-34. The most frequent under-
lying diseases were cardiac diseases, followed by dia-
betes mellitus and chronic renal failure; two patients 
had a history of intravenous drug use. Four patients 
died – two females, and two males, with a median 
age of 66.7, range of age 35-864-34. Of these, three pa-
tients were older than 69 years. On the contrary, five 
patients, two males and three females, with a median 
age of 51.6 (range of age: 37-68), survived and recov-
ered; three patients were aged >54 years4-34. The aor-
tic valve was involved in seven cases, while the mitral 
valve in three patients; involvement of both the aor-
tic and mitral valves was detected in two patients. Of 
the nine patients with PVE, five patients were treated 
with the combination of susceptibility-guided antibi-
otic therapy and surgical treatment (of these patients, 

https://www.infectiousjournal.com/wp-content/uploads/sites/6/2023/09/suppl-Table-1.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2023/09/suppl-Table-2.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2023/09/suppl-Table-2.pdf
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The present case and a review of the current liter-
ature demonstrate the emergence of AX as a potential 
pathogen, not only in immunocompromised individu-
als but in any patient with an indwelling catheter and 
in patients with cardiac valvular disease. According to 
the literature search, early intravenous antibiotics and 
immediate surgical management need to be promptly 
combined, because a combination approach is consid-
ered appropriate and crucial for a favorable outcome.
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