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Case report

Capnocytophaga sputigena bacteremia in a neutropenic host
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A B S T R A C T

Capnocytophaga species belong to the oral microbiota but are not a common cause of infection in febrile
neutropenia. Nevertheless, neutropenia can cause bacteremia associated with mucositis, with lower
rates of mortality. While empirical therapy with beta-lactams is generally effective, there is concern
about the emergence of bacterial resistance. We present a case of a febrile neutropenic patient with
mucositis presenting with C. sputigena bacteremia.
© 2019 The Author. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

The main source of bacteremia in febrile neutropenia (FN) is
bacterial translocation from the normal intraluminal flora. To date,
gram-negative bacilli such as Enterobacteriaceae are the most
frequently causative microorganisms, while anaerobes and fastid-
ious gram-negatives are less frequent [1]. Capnocytophaga spp.
belongs to the microbiota of the healthy oral cavity as well as in
patients receiving chemotherapy [2]. Infections due to Capnocy-
tophaga are associated with mucositis, gingival bleeding or
periodontal disease [3], but not regularly isolated in infections
associated with neutropenia.

Capnocytophaga sputigena, belongs to the genus Capnocyto-
phaga, family Flavobacteriaceae, is a gram-negative bacillus and a
facultative anaerobic fermenter. There are 9 Capnocytophaga
species described that inhabit exclusively in the oral cavity of
mammals. The following species are present in human oral
microbiota: C. gingivalis, C. granulosa, C. haemolytica, C. leadbetteri,
C. ochracea, C. sputigena, C. genospecies AHN8471; while C.
canimorsus and C. cynodegmi are present in the oral microbiota
of dogs and cats [4]. All species have been reported as pathogens in
humans.

Present in the healthy gingival sulcus and supra gingival dental
plaque, overgrowth of Capnocytophaga spp. is associated with
periodontal disease in healthy and diabetic adults [5]. Surveillance
studies within pediatric population, report that Capnocytophaga
spp. are present in the dental plaque of cancer patients undergoing
chemotherapy, and in the microbiome of those who undergo
hematopoietic stem cell transplantation (HSCT) [2].
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We present the case of a patient with relapsed lymphoma/
leukemia after HSCT, presenting with C. sputigena bacteremia in a
patient with febrile neutropenia.

Case report

A 17-year-old male, with lymphoma/lymphoblastic leukemia,
underwent 5 cycles of HyperCVAD (cyclophosphamide, vincris-
tine, doxorubicin, and dexamethasone) without complications.
The patient received an haploidentical HSCT donated by his
father, with a granulocytic graft at day +17. He developed no
infections during this period of neutropenia. At day +57, he
presented to the emergency room with pleuritic chest pain. The
PET-CT showed a relapse of the index disease and salvage
chemotherapy was then started with FLAG-IDA regimen (fludar-
abine, cytarabine, idarubicin and Granulocyte-colony stimulating
factor). On the 9th day of neutropenia, the patient developed
grade III mucositis (Fig. 1) and 48 h later presented with
temperature up to 38.5 �C. At this point, treatment with
piperacilin tazobactam was initiated. After about 20 h of
incubation of the peripheral blood cultures, a gram-negative
bacillus growth was observed. However, the initial identification
with VITEK-2 was not obtained. Despite the rapid onset of
antimicrobial treatment, the patient persisted with fever and
clinical deterioration. Thus, after 48 h the antibiotic was changed
to meropenem, resulting in clinical improvement and fever
resolution. With the use of Matrix-Assisted Laser Desorption/
Ionization Time-of-Flight Mass Spectrometry (MALDI TOF-MS)
the final identification was Capnocytophaga sputigena. Bacteremia
resolved. Finally, a control PET-CT was performed, but progression
of the lymphoma was observed during treatment, the patient
received palliative management but died 3 months later.
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Fig.1. (a) Lips swelling and ulcerative oral mucositis with sloughing and necrosis on day +9 of neutropenia. (b) Colonial and microscopic findings of Capnocytophaga sputigena.
Gray-colored non-hemolytic colonies on a blood agar plate after 48 h of incubation at 35 �C with 5% CO2. (c) Thin, spindle-shaped, gram-negative bacilli from smear
preparations of the blood agar plate (Gram stain, �100).
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Discussion

Capnocytophaga species are found between 50 and 80% of
patients with mucositis and periodontal disease [6]. However, the
isolation of Capnocytophaga spp. in bacteremia related to FN in
patients receiving chemotherapy is not frequent. The incidence of
Capnocytophaga bacteremia varies between 1.3 and 3%, being an
uncommon of all bacteremia in neutropenia [6].

To date, 124 cases of Capnocytophaga bacteremia in patients
with neutropenia have been reported in the literature; however,
the species was identified only in 43% of them. The most frequent
species is C. ochracea, found in 72% of the cases, followed by C.
sputigena in 22%, C. gingivalis in 3.7% and C. canimorsus in 1.8%. In
82% of the cases, these microorganisms were associated with
severe mucositis, gingivitis, periodontitis or glossitis. There was a
case of dog-transmitted C. canimorsus bacteremia after HSCT in a
patient with functional asplenia and in other cases it was isolated
in polymicrobial bacteremia. Conversely, in the remaining cases,
the source is not described [6]. Similarly, this microorganism has
been isolated in the bloodstream of patients with hematological
malignancy with a rate of mortality of 7.8%. Including the present
case, Capnocytophaga bacteremia occurs in 16% of patients that
underwent HSCT (17 cases). The overall attributable mortality was
5.8%. In immunocompetent patients or in patients with underlying
conditions other than hematological, Capnocytophaga species are
also associated with infections such as chorioamnionitis, neonatal
sepsis, empyema, pneumonia, pulmonary abscess, endocarditis,
iliopsoas abscess, osteomyelitis, spondylitis, endophthalmitis and
central nervous system infections.

The traditional identification of Capnocytophaga species was
based on morphological and physiological characteristics, and
biochemical tests. However, with the advent of molecular
techniques and the availability of MALDI TOF-MS, the identifica-
tion of the species is faster compared to VITEK-2, as demonstrated
in our case. Susceptibility studies described that penicillin,
clindamycin, cephalosporins, quinolones, linezolid, tetracyclines,
imipenem, and their combinations with beta-lactamase inhibitors,
have shown activity against this microorganism. On the contrary,
most of the strains have shown resistance to polymyxin,
fosfomycin and trimethoprim [7]. Although beta-lactams have
traditionally been used as part of the empirical therapy for FN,
strains of the oral microbiota with beta-lactamase production are
increasing. Likewise, strains of Capnocytophaga spp. and C.
gingivalis resistant to quinolones are found in up to 50% of cases
probably related with the use of quinolones as prophylactics
antibiotics in HSCT.

In bacteremia associated with FN, strains of C. ochracea with
beta-lactamases and other multi-resistant strains have been
detected. However, the presence of enzymes has not been
genetically characterized. In clinical isolates, beta-lactamases have
been found in 26% of the cases. Of these, extended-spectrum beta-
lactamases such as TEM-17 encoded by plasmids have been
characterized. Another extended-spectrum beta-lactamase
reported from a clinical isolate in the strain C. sputigena is CSP-
1. Similarly, chromosomal beta-lactamases of the class A, group 2E
in the Ambler's classification such as CfxA3 are found in C. ochracea
and C. sputigena [8]. CfxA2 beta-lactamases, located in mobile
elements, facilitate horizontal transfer and dissemination, and
confer resistance to cephalosporins, including third generation
cephalosporins. Both CfxA3 and CfxA2 are responsible for the 80%
of resistance to beta-lactams of the Capnocytophaga spp.

Several attempts to characterize resistance to fluoroquinolones
have been carried out. Mutations of the DNA gyrase A, the main
molecular target in Capnocytophaga, causes an increase in the
minimum inhibitory concentrations (MIC) of ciprofloxacin to
>1 mg/L. However, mutations in parC and parE do not alter this
susceptibility, suggesting the presence of other mechanisms
leading to antimicrobial resistance, such as membrane imperme-
ability, efflux pumps, molecular target protection and enzymatic
modification [9].

Given the potential emergence of antimicrobial resistance, in
patients that do not respond to empirical therapy, a shift to
carbapenem should be considered, until a susceptibility test is
performed. In our case, we were not able to obtain a susceptibility
tests do to failure to grow this microorganism in conventional
culture media. Nevertheless, as the patient presented with clinical
deterioration that only responded to meropenem, we suspect that
the isolated strain could exhibit some extended-spectrum beta-
lactamases.

In summary, Capnocytophaga spp. bacteremia is uncommon in
FN, but it might be present in patients with mucositis.
Capnocytophaga identification has evolved with the advent of
MALDI TOF-MS. Treatment is uncomplicated, although further
insights into drug resistance development has been reported and
need to be considered in the treatment.
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