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Nosocomial infection by Cupriavidus 
metallidurans
Infecção nosocomial por Cupriavidus metallidurans

 Case Report

INTRODUCTION
Discovered in 1976, Cupriavidus metallidurans (CM) was 

previously called Ralstonia metallidurans. It is a gram-negative 
flagellated bacterium of the former genus Wautersia, with aerobic or 
facultative anaerobic metabolism, and notable for its ability to survive 
in environments with high concentrations of toxic heavy metals1-3. 
Difficult to identify in the laboratory, CM does not use sugars as a 
carbon source but prefers to use alcohol, carbon dioxide, and 
nitrogen gas to produce energy3. Because of these characteristics, 
it is considered extremophilic and is usually found in places such as 
mines, metallurgical plants, and chemical industries. Its name, in fact, 
derives from its resistance to copper4,5, leading some authors to call 
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ABSTRACT
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it a “metallophile”6. The nickname “modern alchemist” 
comes from its ability to precipitate tiny particles of 
solid 24-carat gold from gold tetrachloride present in 
the environment3.

There is evidence that infections in humans caused 
by Cupriavidus spp. are becoming more frequent, 
particularly in immunocompromised individuals and/
or those with multiple comorbidities1,7-9. CM was first 
reported as a pathogen in 2011. The patient was a 
74-year-old man with type 2 diabetes, arteriosclerotic 
heart disease, dyslipidemia, and hypertension who 
underwent subtotal pancreatectomy associated with 
splenectomy10. After multiple infections during the 
postoperative period, he developed sepsis and CM was 
detected in the blood culture. The nucleotide sequence 
of that strain of CM was identified and classified as 
H1130 and is deposited in GenBank (https://www.
ncbi.nlm.nih.gov/genbank/) for future analysis and 
comparison5.

A search for the term “Cupriavidus” in the 
SCIELO database (https://www.scielo.br/) in August 
2024, without time or language limits, retrieved 28 
articles; however, none described an infection in 
humans. Similarly, a Boolean search using the terms 
“Cupriavidus AND infection” in the PUBMED database 
(https://pubmed.ncbi.nlm.nih.gov/) retrieved 110 
publications, of which only four contained reports of 
CM infection in humans, none from Brazil.

Besides providing a brief review of the 
particularities of this bacterium, which is rarely isolated 
in the hospital environment, an analysis of this case 
led us to question its role as a mere contaminant or 
an agent capable of effectively causing healthcare-
associated infections (HAIs), which may have been a 
possible cause of the patient’s death.

CASE REPORT
A 68-year-old White male patient was taken to 

the emergency department because of traumatic brain 
injury after falling from his own height, having tripped 
over a piece of furniture. On admission, the patient was 
agitated and had a decreased level of consciousness, 
requiring immediate orotracheal intubation. Computed 
tomography revealed an insular intraparenchymal 
cerebral hemorrhage on the left side with a 
hemoventricle. As a matter of urgency, surgery was 
performed for drainage and placement of an external 
ventricular drain on “day zero” (D0) of admission. He 
was immediately referred to the intensive care unit after 
surgery, where he received critical support through 
probes and catheters for mechanical ventilation, deep 

vein access, diuresis monitoring, and enteral feeding. 
He developed fever, leukocytosis, and elevated 
C-reactive protein levels, culminating in the extension of 
antibiotic therapy to include piperacillin and tazobactam 
on D6. On D12, the first pairs of blood cultures (from two 
sites, in aerobic and anaerobic vials) and urine and 
tracheal secretion samples were collected. Piperacillin 
and tazobactam were discontinued on D14 because 
of improvements in infection parameters. However, 
further clinical worsening led to the introduction of 
polymyxin B on D20, a decision based on the growth 
of Acinetobacter baumannii in the tracheal secretion. 
The positive results and respective antibiograms of 
the culture tests obtained during hospitalization are 
presented in Table 1. 

The result of the detection of CM in the first peripheral 
blood culture sample (identified by the MALDI-TOF MS 
method) was released only on D26 and was considered 
“contamination” by the local Hospital Infection Control 
Service (HICS). Echocardiography was performed 
on D28, which ruled out valve vegetation. The patient 
underwent tracheostomy on D30. On D31, the HICS 
changed the antibiotic to ampicillin with sulbactam 
associated with gentamicin, which was maintained 
for only 7 days considering the rapid hemodynamic 
stabilization and significant improvement in the tests. 
On D37, the result of another culture of peripheral 
blood collected on D25 revealed multidrug-resistant 
Klebsiella pneumoniae. Because there were no more 
clinical signs of active infection, the prescription was 
maintained without the need for new antibiotics. On 
D38, a pressure ulcer was identified in the left occipital 
region, which eventually progressed to the formation of 
an abscess in the left parietal region of the skull, next to 
the incisional scar from the operation performed on D0. 
This abscess was surgically drained on D50 after deep 
samples (including bone fragments) were collected for 
culture, but all samples were negative. Still on D50, a 
new antibiotic regimen was introduced with ertapenem 
and cefepime, a decision guided, this time, by the 
antibiogram of the CM identified again in a peripheral 
blood culture (collected on D38, 26 days after the first 
positive sample). 

Notably, no CM was detected in any of the other 
10 patients who were concurrently admitted to that 
unit (or at any other time throughout the hospital). The 
patient underwent gastrostomy on D56, the day before 
shift from the ICU to the ward. However, after just over 
2 weeks, a new septic shock caused the death of the 
patient on D75. Figure 1 presents a schematic summary 
of the main events occurring throughout the hospital 
stay, from D0 to D75.
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Table 1. Positive culture results during hospitalization.
Type of 
sample

Date of 
collection

Date of 
result

Microorganism
Antibiogram

Note
Resistant Intermediate Sensitive

Tracheal 
secretion

D12 D19

Acinetobacter 
baumannii

MDR
(including 

meropenem and 
imipenem) 

-
polymyxin B

MIC: 64 µg/mL
polymyxin B was 

prescribed

Peripheral 
blood culture

D12 D26

Cupriavidis 
metallidurans (two 

samples)

piperacillin with 
tazobactam

MIC <8 µg/mL

ceftazidime
MIC: 16 µg/mL
ciprofloxacin

MIC > 1 µg/mL
gentamicin

MIC > 4 µg/mL 

cefepime
MIC: 2 µg/mL

imipenem
MIC < 1 µg/mL

Considered 
contamination

Peripheral 
blood culture

D25

D37

Klebsiella 
pneumoniae

MDR
Trimetropim with
sulfamethoxazole 
MIC: 4/76 µg/mL

-
No changes 
to medical 

prescription

Peripheral 
blood culture

D38 D49

Cupriavidis 
metallidurans (one 

sample)

ceftazidime
MIC > 32 µg/mL

ciprofloxacin 
MIC > 1 µg/mL 

gentamicin
MIC > 4 µg/mL

-

cefepime
MIC < 1 µg/mL

imipenem
MIC < 1 µg/mL

piperacillin/
tazobactam

MIC < 8 µg/mL

cefepime and 
ertapenem were 

prescribed

Enterococcus 
faecalis

(another sample)

levofloxacin, 
vancomycin, and 

teicoplanin
-

linezolid
MIC = 2 µg/mL

ampicillin
MIC = 4 µg/mL

No changes 
to medical 

prescription

Footnote: D12 to D49 = Days of hospitalization; MIC = Minimum Inhibitory Concentration; MDR = Multiple Drug Resistance. Note: Blood cultures were 
carried out using manual techniques and/or mass spectrometry and/or microscan, and the sample was considered negative after 5 days of incubation 
without results. The antibiograms were performed by the automated method or by disk diffusion, using the interpretation criteria recommended by 
BrCAST or CLSI.

DISCUSSION
Cupriavidus spp. are found in various 

environments, such as swimming pool water, 
soil, bottled mineral water from different brands, 
and even in the solutions used for nebulization1. 
A plausible explanation would be that taps are a 
potential source of contamination because they 
harbor biofilms that are difficult to remove4,11. This 
could enable bacterial transmission with a potential 
risk of infection, particularly in hosts with reduced 
immunocompetence. However, the identification 
of CM in the hospital environment is not common. 
In the present report, for example, if the source of 
infection was trivial, such as taps, more patients (all 
treated in the same environment and by the same 
team) could be expected to be contaminated or 
infected by CM; however, this was not the case. This 
argument allowed us to assume that the source of 
contamination must have been specific to this patient 
and not from an origin common to all inpatients in 
that unit10.

There have been reports of CM being identified 
in patients unrelated to the clinical complaint, for 
example, in the urine of a previously transplanted 
octogenarian with respiratory distress, a case 
understandably considered contamination2. Another 
evidence in favor of CM contamination is the case 
of a razor blade used to cut a paraffin block with 
biological materials. CM was unexpectedly identified 
at the molecular level in the histological sections12. 
However, it was later found that the other unused 
blades from the same batch—those that had not 
come into contact with the biological material being 
researched—also contained CM12. There is great 
genetic flexibility among these bacteria, which allows 
them to exchange plasmids and other elements. 
These genetic exchanges induce high mutation 
rates and changes in the O-antigen structure of 
their lipopolysaccharide membranes, which, in turn, 
helps them adapt to new environments and external 
media3,6. In other words, objects—particularly 
metals—can serve as fomites for CM. However, 
doubts remain regarding the role of these bacteria, 
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Figure 1. Main events related to the patient’s clinical and infectious evolution throughout hospitalization (D0 to D75).

i.e., whether they are mere contaminants or actually 
capable of causing active infection.

An Italian series of four patients considered 
infected by CM (and not just colonized) serves as 
a counter-argument, as it was reported that these 
patients could only be cured after removing the 
respective venous catheters and providing appropriate 
antibiotic therapy1. The presence of Cupriavidus spp. 
has also been cited as an opportunistic infectious 
agent in the bronchial secretion of patients with cystic 
fibrosis13,14. In the present report, the isolation of CM 
as a simple contamination came into question when 
it proved to be recurrent—even more so in a single 
patient from the ICU and in two peripheral blood 
samples collected at different times, 26 days apart. 
The hypothesis that hospital supplies and materials 
were contaminated was not supported. The evidence 
progressively reinforced the possibility that CM was 
one of the agents of HAI from an unknown focus of 
maintenance, facilitated by the presence of invasive 
catheters and probes for long periods.

Regarding CM resistance to antibiotics, the 
sensitivity profiles found in three other studies1,2,10 
revealed resistance to gentamicin in all three and 
to ceftazidime in two. Piperacillin with tazobactam 
proved to be sensitive in all three publications, 
whereas imipenem was sensitive in only two. The 
data presented in Table 1 partially corroborates 
this information but does not prevent us from 
recommending avoiding the use of gentamicin and/
or ceftazidime for the treatment of CM, prioritizing 
piperacillin with tazobactam or imipenem—which, 
like ertapenem, is from the carbapenem class. With 
the exception of the last regimen (introduced on 
D50), the choice of antibiotic therapy at various times 
throughout our patient’s prolonged hospitalization 
was not based on the cultures in which CM was 
detected but rather on the clinical and laboratory 
manifestations related to other foci and available 
antibiograms. Nevertheless, despite the broad 
spectrum of piperacillin and tazobactam in the fight 
against gram-negative bacteria, these antibiotics 
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could not prevent reinfection (or recontamination) 
by CM because although the antibiogram of the first 
blood culture showed resistance, the third culture 
(collected on D38) proved to be sensitive. Also worth 
mentioning are ertapenem and cefepime—equally 
sensitive in the third sample—started on D50, which 
allowed for more lasting clinical improvement, 
although not definitive.

Finally, when traditional blood culture 
methods are used based only on the phenotypic 
characterization of the bacteria, more errors are 
expected in the laboratory identification of CM, even 
more so because it is rare10. Its growth in traditional 
culture media is relatively slow and can take up to >2 
weeks, not including the time taken for phenotypic 
analysis15. The MALDI-TOF MS technique can enable 
the identification of this microorganism while it is still 
in the blood culture vial, as quickly as 15 min after 
enriching the material. Therefore, the use of mass 
spectrometry allows precise treatment and earlier 
execution, thereby reducing hospitalization time and 
cost and providing more favorable outcomes. In the 
present case, the use of MALDI-TOF MS also helped 
to give greater credibility to the identification of CM, 
particularly considering that both samples were 
collected at times of relative clinical improvement.

CONCLUSION
The identification of CM in the blood of a critically 

ill patient with several infectious foci, probes, 
and invasive catheters was initially considered 
contamination because this bacterium is rarely 
found in hospital environments. However, the growth 
of another strain of the same bacterium in another 
blood culture (collected from peripheral blood after 
26 days) led the HICS team to review its clinical 
interpretation. Although the origin of the infection 
was not elucidated, CM was considered an agent 
that effectively caused HAI and probably contributed 
directly to the unfavorable outcome.

This was an isolated case in a single service, 
and no similar reports have been published in the 
Brazilian scientific literature. Having identified the 
microorganism using the MALDI-TOF MS saved time 
and improved the credibility of diagnosis. Regarding 
treatment, the antibiograms of the two samples 
showed sensitivity to cefepime and imipenem. The 
combination of piperacillin and tazobactam is another 
recommended option based on some international 
reports, but it did not prove effective in our case.
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