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Abstract. Non‑diphtheria Corynebacterium species have
been increasingly recognized as multidrug resistant pathogens
that also infect immunocompromised patients. Automated
and semi‑automated phenotypic tests have been used by
clinical laboratories for detection of these gram‑positive rods.
The present case report describes the rare pediatric case of
L. aquatica isolated in central venous catheter blood cultures
during chemotherapy treatment for Wilms tumor and adds
to the knowledge on this infection with regard to pediatric
cancer. The clinical aspects of this patient and opportunities
for improving treatment were reviewed. Additionally, a review
of the literature revealed no other case report involving cancer
and a pediatric patient with documented L. aquatica bacte‑
remia. Corynebacterial infections are considered uncommon,
but in recent decades' reports on infection with bacterium are
increasing in frequency, particularly in nosocomial immuno‑
compromised patients.

Introduction

Toxigenic Corynebacterium Diphtheriae is a major cause
of morbidity and mortality in regions of the world where
immunization against diphtheria is not universally avail‑
able. Coryneform bacteria are a diverse group of aerobically
growing non‑spore forming, irregularly shaped gram‑
positive rods. Geographical variations in the frequency
of isolated species and variations in natural and acquired

antimicrobial resistance have been described (1). Diagnosis
of coryneform bacteria remains a challenge for routine
checks, due to the large number of different species belonging
to this group (2,3). Isolates of coryneform gram‑positive
rods are oten dicult to identiy or diagnostic laborato‑
ries. Modern technologies such as MALDI‑TOF MS and/or
RNA sequencing molecular detection methods for bacterial
pathogens in fluids provide sensitive, specific and rapid
results (4).
The incidence of Corynebacterium spp. as pathogens of

nosocomial infections associated with septicemia, endocar‑
ditis, infections of surgical wounds and infections related to the
use of invasive medical devices is increasing. Blood culture is
considered the gold standard for diagnosis of bacteremia. The
incidence and clinical presentations of Corynebacterium spp.
infections differ in children and adults (5).
Non‑diphtheria Corynebacterium species have been

increasingly recognized as multidrug resistant (MDR) patho‑
gens that also infect immunocompromised patients (5), and
Vancomycin is still considered the primary drug of choice in
the control of this infection. The indication of the removal of
catheters is recommended in guidelines, such as the Clinical
and Laboratory Standards Institute 2017 (CLSI, 2017), with
the aim of avoiding bacteremia or sepsis of in immunocompro‑
mised patients. Antimicrobial susceptibility testing of clinical
isolates is also recommended by the CLSI guidelines (6).
Additional studies o actions and medications that infuence in
the bacterial adherence may contribute to more effective drugs
and new guidelines.
In the present article, the case of an L. aquatica infec‑

tion (before Corynebacterium aquaticum infection) isolated
from a pediatric patient with a Wilms tumor who was kept
on a catheter long term is described. This bacteria is a bacilli
gram positive, and has a natural anity or moist suraces
and or water‑based solutions and can infect animals and
plants, including human beings (7). This paper should be
of interest to a broad readership including those interested
in demonstrated that treatment of these infections may
contribute to signicant changes in clinical and epidemio‑
logical features of corynebacterial infections in nosocomial
environments.
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Case report

This study received Institutional Review Board approval from
the National Cancer Institute (INCA/HCI, Rio de Janeiro,
Brazil; approval no. CAAE‑ 0121.0.007.000‑11).
The present report describes the of a 4‑year‑old boy,

white, with hematuria, dysuria and abdominal pain. He had
a palpable abdominal mass, and this underwent physical
examination. In the contrast‑enhanced computerized tomog‑
raphy, the right kidney was normal whereas the left kidney
presented a mass (7.4x6.2 cm) in the upper third of the right
kidney. Following the New Wilms Tumor Study (NWTS)
protocol, surgical intervention was recommended (8,9).
Surgical enquiry showed the presence of a large tumor in
the left kidney with renal homolateral vein thrombosis.
Nephro‑adrenalectomy was carried out with retroperitoneal
lymphadenectomy and thrombectomy. Subsequently, the
tumor was classified as stage EIII (referring to a Wilms
tumor that has most likely not been removed completely, for
example, in the case where a disease has spread to lymph
nodes). On 9th of February 2002, under the NWTS EE4A
protocol, the patient was treated with doxorubicin and
vincristine. During the rst cycle o treatment, the patient
presented with pneumopathy, and thus, the treatment was
changed to ciprofloxacin. Subsequently, other infections
occurred, including pultaceous tonsillitis (treated with
amoxicillin) and urinary infection on the 12th of February
2003 (treated with Bactrim until 24th of April 2003.
During ambulatorial follow‑up on the 10th of January

2004 due to chest pain, he was diagnosed with a recurring
thoracic tumor, and was thus prescribed chemotherapy under
NWTS for EV protocol with doxorubicin, vincristine and
cyclophosphamide. Radiotherapy of the thorax and thoracic
spine column was recommended and was performed between
8th of January 2004 until 2nd of February 2004. A Venous
Catheter of Long Permanency (CVC LP SI) was inserted
on the 29th of January 2004, in the humeral vein under
institutional protocol. On 17th of February 2004, the patient
developed an Enterobacter cloacae urinary infection in the
right kidney, which was treated with ciprofoxacin antibiotic
for 10 days (15 mg/kg/day). During the chemotherapy cycle,
he exhibited fever. On 23rd of February 2004, he had a
venous prothesis, and was treated with cefalexin. As hemo‑
cultures were negative, the catheter was maintained. On the
15th of April 2004, he was diagnosed with pancytopenia and
right pneumopathy, and was thus treated with cefepime; on
the 21st of April 2004, he was considered neutropenic and he
presented with herpes zoster in the perineal area, thus fucon‑
azole was used for 10 days. On 21 May 2004, within 5 months
of CVC, he had fungemia. Fluconazole was given, and the
CVCLP SI (LSM) was removed. A peripheric intravenous
central catheter was inserted on 3rd of June 2004. However,
after 7 days, he had local hyperemia and pain, and thus it
was removed. On 24th of June 2004, a new CVC LP SI was
inserted in the RSM, and chemotherapy treatment was main‑
tained. After 8 days, the patient presented with a new fever
with neutropenia, and thus ceftriaxone was started. During
doppler ultrasound examination, a thrombus in the right
atrium and cultures from the insertion ostium of the CVC
was identied. On 9th o July 2004, a non‑solid mass in the

lung associated with disseminated intravascular coagulation
occurred. Culturing and analysis conrmed the growth o
L. aquatica associated a member of the Staphylococcus spp.
taxa. Thus, the catheter was removed, and the patient was
administered amikacin and vancomycin in the intensive
therapy. Coagulation examinations showed: Antithrombin
III‑112%, anticardiolipin (+), C reactive protein 50.2 mg/dl
and lupus anticoagulant (‑); thus, anti‑coagulation therapy
was started on enoxaparin 20 mg/day for anti‑phospholipidic
syndrome (condition of oncogenic origin, and due to a family
history of hereditary hemostasis). A third CVC LP catheter
was inserted on the 5th of August 2004, which was removed
on 24th oMarch 2005, ater sucient control o hemostasis
was achieved. Patient underwent ambulatorial follow‑up on
23rd of July 2014, were co‑axial tomography showed a relapse
of thoracic disease on the right side, and a venous chemo‑
therapy cycle was started under the Vincristine, Irinotecan,
Temozolomide and Bevacizumab protocol with a new CVC
LP inserted in the right subclavian on the 18th of July 2014,
and a reduction of the mass was achieved. He remained
under thoracotomy until 12th of January 2015 (10). During
the post‑surgery period, he presented with the following
complications: Suture dehiscence in the surgical wound, and
infection by Methicillin‑resistant Staphylococcus aureus and
Acinetobacter spp. pathogens. He was treated with linezolid
and ciprofoxacin. Ater bandaging and surgical interven‑
tions, the wound completely healed. Chemotherapy was
ended on 16th of November 2015. Subsequently, the patient
came back for ambulatorial follow‑up, and there was no
evidence of disease and/or infection.

Discussion

In the last two decades, Non‑diphtheria Corynebacterium
species have been increasingly recognized as MDR pathogens
that also infect immunocompromised patients, which may
be caused by inappropriate outpatient prescription of antibi‑
otics (3,5,11‑13). There are reports of isolation of coryneform
bacteria causing nosocomial infections, such as endocarditis,
and orthopedic bone and joint infections (14). Isolates of
coryneorm gram‑positive rods are oten dicult to identiy
for diagnostic laboratories (15).
There are only a few reports describing an L. aquatica

infection in an individual under long‑term catheter use (14‑19).
An integrative review was performed based on the following
guiding question: How common is an L. aquatic infection?
And what is best antibiotic approach to treat it, primarily in
immunocompromised patients?
A literature review was performed by searching SCOPUS

and MEDLINE, using the key words in medical subject
heading (MeSH): ‘Leifsonia aquatica’, ‘catheter’, ‘neoplasms’.
Key words were combined using the Boolean operator ‘AND’.
The inclusion criteria were as follow: Original articles,

letters to the editor and bibliographic reviews published in
English. No timeframe was set in this research. The evaluated
aspects were: Documents by type, documents by country/terri‑
tory, documents by aliation, documents by author, periodic
research and publication by year. Articles that were considered
other aspects of L. aquatica infections related were excluded
from this review.
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Inormation on the cause o the case that was dened as
being of importance for discussion in this integrative review.
The description in the title and abstracts were assessed in the
ltered articles obtained. Evaluation and critical analysis o
the articles involved classifying them by case reports in immu‑
nocompromised patients.
A review of the literature revealed a case report involving

dialysis patients with documented L. aquatica bacteremia (19)
Searching the two databases, SCOPUS and MEDLINE. In
SCOPUS, 15 articles were retrieved; and 3 were discarded
as they were deemed irrelevant based on either the title or
the abstract. Thus 12 articles were obtained. In MEDLINE,
17 articles were selected but articles were the written language
was not English were discarded, and 1 article was a duplicate
between the two databases. The case reports selected after
ltering out irrelevant articles are shown in Table I. The source
basis, signals and symptoms, the laboratory results, comorbidi‑
ties associated, equipment used to identify L. aquatic infection,
the susceptible antibiotic tests used in each related case report
and the outcome of each case patient is described. This review
of the literature did not reveal any other case report describing
the case of an L. aquatica infection in a patient with cancer or
a pediatric patient.
In the present report, the rare case of an L. aquatica infec‑

tion isolated from a pediatric patient with a Wilms tumor is
described. To the best of our knowledge, this is the only report
of an L. aquatica infection in Brazil associated with long term
catheter use. This report highlights the possibility of a rare
case of L. aquatica infection isolated during chemotherapy
treatment for Wilms Tumor, and the clinical aspects of this
patient, and the subsequent developments for improving treat‑
ment were analyzed.
A study by Adderson et al describes some cases of

Coryneform bacterial infections in a pediatric oncological
setting. They proposed that the incidence and presentation of
these infections differed in children and adults (20).
In the present study,L. aquaticawas responsible for central

venous catheter related infection in the pediatric patient
with solid malignant tumor. Most reports of corynebacterial
infections describe single patients, and thus the characteris‑
tics o these inections are poorly dened (17,21‑26). Certain
articles highlight the pathogenicity of this bacterium as the
primary causative agent of bacteremia in patients on dialysis
and is not considered a simple episode of opportunistic infec‑
tion (27‑30).
Vancomycin has been considered the treatment of choice

for management of corynebacterial infections (11,31). Indeed,
the majority of reports from Europe show C. Jeikeium as
susceptible to vancomycin, but resistant to other antibi‑
otics (5,32). The biolm on catheter suraces ormed by this
agent complicates eradication of this bacteria (33). Additional
complications, such as longer hospitalization periods, use of
other catheters or a non‑competent patient increase the neces‑
sity of catheter removal. Thus, introducing vancomycin for
management of these infections may be a sensible approach
to reduce the risk of worsening of infections. Vancomycin
remains the better option as empiric treatment of catheter
Corynebacterium infection (34,35). This approach reduces the
risk of making an assumption of the nature of the pathogen
based on ‘common sense’, which could increase the risk to

the patient. Instead, correct identication and treatment can
prevent further complications.
In Conclusion, infections by Corynebacterium species

are increasingly being recognized as causative agents of
bloodstream and venous catheter‑related infections in
immunocompromised patients. With the development and
advancement of novel technologies and improvement in diag‑
nostic approaches, and the possibility of using newmedications
guided by accurate clinical laboratory identication with suit‑
able sensitivity, non‑Corynebacteriummay be implicated in an
increasing number of deaths in immunocompromised patients.
This literature review highlights the increasing importance of
the potential for infections and the problems they can cause in
patients using catheters.
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