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Recurrent Cupriavidus pauculus catheter-related bacteremia

Bacteriemia recurrente relacionada con catéter por Cupriavidus pauculus
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What do we know about the subject matter of this study? What does this study contribute to what is already known?

Cupriavidus spp. infections are rare, especially in children, causing This work discusses possible therapeutic options for this rare in-

infections in immunocompromised or intravascular device carriers. fection, with little evidence about its optimal treatment, especially
in relation to the need or not for central venous catheter (CVC)
removal.

Abstract Keywords:

Catheter-related
Catheter-related bacteriemia by Cupriavidus spp. is a rare condition with very few cases reported in ~ bacteremia;
the literature. Most of them occurred in immunocompromised patients. Objective: To report a case ~ Cupriavidus;
of recurrent catheter-related bacteriemia by Cupriavidus pauculus in an immunocompromised infant ~ Immunocompromised;
in order to analyze possible therapeutic options, especially in relation to the need or not for central ~ Children
venous catheter (CVC) removal. Clinical Case: 22-month-old infant with B-cell acute lymphoblas-
tic leukemia (ALL) in reinduction phase, CVC carrier. He presented to the Emergency Room with
fever without focus on examination. Blood tests were performed (without increase of acute phase
reactants) and differential blood cultures (peripheral and CVC). He was hospitalized and empirical
antibiotic therapy was started with intravenous fourth-generation cephalosporin (cefepime). After
24 hours, blood cultures were positive for Cupriavidus pauculus, growing first in the CVC culture.
We maintained cefepime, adding catheter lock therapy with ciprofloxacin. Afterward, the infection
was resolved, allowing us to keep the CVC. Seven months later, in the context of fever, Cupriavidus
pauculus was again identified in CVC blood culture. We decided this time to remove the catheter, in
addition to the administration of intravenous cefepime. The patient has not presented new episodes
nine months after de removal of the CVC. Conclusion: Catheter-related bacteremia by Cupriavidus
is a rare condition in children that usually occurs in immunocompromised patients. Catheter lock
therapy associated with systemic antibiotics could be a safe option in patients with difficult CVC re-
moval. However, if persistent colonization of the CVC is suspected, it may be necessary to remove it.
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Introduction

Cupriavidus spp. infections are rare, especially in
children. They generally occur in immunocompro-
mised patients or patients with central venous cathe-
ters (CVC) or other devices, and cases of bacteremia,
meningitis, pneumonia-related to mechanical venti-
lation, and abscesses have been described in different
locations™?. The genus Cupriavidus, which currently
includes other former genera such as Wautersia and
some species of Ralstonia,’ is a Gram-negative bacte-
ria with flagellated, aerobic, non-glucose-fermenting
bacilli morphology. They are environmental bacteria
that are generally found in soils, water contaminated
with heavy metals, or contaminated plants' and have
been described as the cause of some nosocomial out-
breaks, mostly due to contamination of water supply
systems®>®. There are 17 species, of which 3 have been
associated with human infection: C. pauculus, C. gi-
lardii, and C. metallidurans’. C. pauculus (previously
known as CDC group IV ¢-2) is catalase and oxidase
positive®’.

Given the rarity of these infections, there is litt-
le evidence on their optimal treatment, especially in
children, and on the need or not to remove the CVC
in cases of CVC-related bacteremia. The objective of
this work is to present a case of recurrent CVC-related
bacteremia due to Cupriavidus pauculus in a pediatric
patient, in order to analyze possible therapeutic op-
tions, especially in relation to the need or not for CVC
removal.

Clinical Case

A 22-month-old infant with intermediate-risk ALL
type B in the reinduction phase, carrier of a CVC with
reservoir, presented to the emergency department with
a 1-hour history of 38.4°C fever, without other asso-
ciated symptoms. A few hours earlier, the patient had
received treatment with cytarabine, an antimetabolite
pyrimidine analog chemotherapy drug that inhibits
the synthesis of deoxyribonucleic acid, used in some
childhood tumors.

On the physical examination, the patient presented
good general condition, with no infectious focus. Gi-
ven the presence of fever in an immunosuppressed pa-
tient, laboratory samples were collected, which showed
no neutropenia (4,100 leukocytes/uL with 2,700 neu-
trophils/uL) and no elevation of acute phase reactants
(CRP < 0.1 mg/dL), and the rest of the hemogram, coa-
gulation, and biochemistry presented no alterations.
Differential blood cultures (peripheral blood cultures
as well as CVC) and urine cultures were also collected,
and a chest X-ray was performed with no pathologi-
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cal findings. Given the history of recent chemotherapy
treatment, the patient was admitted with empirical an-
tibiotic therapy with intravenous cefepime (4th gene-
ration cephalosporin), at 150mg/kg/day, according to
the protocol of the Children’s Oncohematology unit
for neutropenic patients or those who had received
chemotherapy in the previous 7 days.

Twenty-four hours after admission, the Microbio-
logy Department reported the growth of Gram-nega-
tive bacilli in the differential blood cultures, with pro-
bable origin in the CVC (growth at 20.66 hours in the
CVC blood culture versus 30.69 hours in the periphe-
ral blood culture). The microorganism was identified
as Cupriavidus pauculus (by MALDI-TOF mass spec-
trometry and 16s rRNA gene sequencing), being sensi-
tive to ceftazidime, cefepime, piperacillin-tazobactam,
imipenem, cotrimoxazole, and quinolones, with resis-
tance to aminoglycosides, cefotaxime, aztreonam, and
meropenem. Antimicrobial susceptibility was assessed
by automated broth microdilution method (MicroS-
can, Beckman Coulter, CA, USA) and interpretation
of clinical categories of susceptible and resistant was
determined following EUCAST recommendations.
Systemic antibiotic treatment was continued with ce-
fepime in addition to lock therapy of the CVC with 2
ml of ciprofloxacin lock flush solution (2mg/ml), for 2
hours each day.

The clinical evolution was favorable, with disap-
pearance of fever, without peri-catheter inflammatory
signs, and with sterile control blood cultures. The pa-
tient completed 2 weeks of antibiotic therapy since the
first sterile blood culture. Given the good clinical evo-
lution and the absence of complications, it was decided
to keep the CVC, despite the scarce evidence in the lite-
rature as to which treatment was the most appropriate
for this microorganism.

However, 7 months later, the patient presented
another episode of fever without focus, and Cupriavi-
dus pauculus was isolated again in the blood culture of
the CVC, with the same sensitivity as the previous one.
This time, as it was the second episode with suspected
persistent colonization, it was decided to remove the
CVC. The infant received treatment with cefepime for
7 days, with sterile control blood cultures, and good
clinical evolution. Subsequently, 9 months after this
second episode, the patient did not present any further
incidences related to this infection.

Discussion

Cupriavidus spp. infections are infrequent in pedia-
tric patients and, therefore, there is little evidence on
their optimal treatment, especially on the need or not
to remove the CVC in cases of CVC-related bacteremia.
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Oncological children generally require a CVC for
the administration of chemotherapy treatment, pre-
senting an increased risk of infectious complications
and the removal of the catheter is not always possible'’.
Therefore, given the scarce evidence on the best the-
rapeutic option for this microorganism, especially in
relation to the need or not to remove the CVC, a re-
view of the literature on other cases of infections by
this microorganism was carried out.

After searching Medline, between 1985 and 2020,
we found 30 publications in the literature related to in-
fections by this microorganism. Of these, only 10 are
pediatric cases, including data from 17 patients (table
1)LI2IBIAII6IZIS1920  Bive of them had complex heart
disease on extracorporeal membrane oxygenation
(ECMO), 8 had different pathologies or treatments
that produced immunosuppression, and only 3 were
healthy children (all under 6 months of age)'"'>"*. In
most cases, the prognosis was favorable with com-
plete recovery, although there were 3 deaths during
treatment (one patient with leukemia, another with
idiopathic aplastic anemia, and another with severe
heart disease)'®!1>16,

There is little evidence available on the antimicro-
bial susceptibility of Cupriavidus bacteria, as well as on
the optimal therapy and its duration, especially in seve-
re cases. Most isolates are sensitive to piperacillin-tazo-
bactam, fluoroquinolones, ceftazidime, cefepime, and
imipenem, with resistance to aminoglycosides and,
occasionally, to meropenem, as in our case (table 1).
Therefore, perhaps the most appropriate treatments
for infections by this microorganism, especially in im-
munocompromised children, would be piperacillin-
tazobactam or fourth-generation cephalosporin.

Of the pediatric publications, only 7 patients"!”!8
were CVC-related bacteremias, all of them presenting
good evolution, and the catheter was removed in only
one of them'. In addition, of all the published cases
reviewed (both pediatric and adult patients), only one
of them, an adult with HIV infection?, presented recu-
rrent CVC-related bacteremia, as was our case.

In the first episode of CVC-related bacteremia in
our patient, given the good clinical evolution, absen-
ce of signs of peri-catheter inflammation, and sterile
control blood cultures, it was decided to conserve the
catheter with antibiotic lock therapy and maintain
systemic treatment for two weeks after the first sterile
blood culture, with adequate recovery. The use of an-
tibiotic lock therapy had not been described so far for
this specific microorganism. In the case of our patient,
to preserve the CVC safely, it was decided to perform
it, according to the recommendations of the Microbio-
logy Service of our hospital. Ciprofloxacin was used
because it is a microorganism resistant to aminogl-
ycosides, which are the most commonly used antibio-
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tics in catheter lock therapy for infections caused by
Gram-negative microorganisms. However, after the
second episode of CVC-related bacteremia due to the
same microorganism, it was finally decided to remove
the catheter.

The recurrence of bacteremia due to the same mi-
croorganism could be related to permanent coloniza-
tion of the catheter or reinfection. Colonization seems
the most likely hypothesis, although the two episodes
of CVC-related bacteremia occurred 7 months apart,
with the patient remaining clinically stable and without
isolation of the microorganism in several blood cultu-
res performed during other episodes of febrile neutro-
penia. Given that it is an environmental bacterium, it
could also be reinfection, although we were unable to
find the origin, nor have there been episodes of infec-
tion by the same microorganism in any other patient in
our hospital, so the existence of contamination in the
water systems or any hospital material seems unlikely.

Conclusion

Cupriavidus spp. infections are rare in pediatrics,
causing infections in immunosuppressed or intravas-
cular device carriers, requiring broad-spectrum anti-
biotic therapy. It is an infrequent infection with little
evidence in the literature on its optimal treatment, es-
pecially in children, as well as on the need or not to
remove the CVC in cases of bacteremia.

From the described evolution of our patient and
what has been reviewed in the literature, it seems that
systemic treatment associated with CVC lock therapy
could be a safe option in stable patients. However, in
cases of suspected persistent colonization of the cathe-
ter, as in our case, it may be necessary to remove the
CVC.
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