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Abstract

Background: Fwingella americana (Ea) is a Gram-negative, lactose-fermenting, oxidase-negative and catalase-
positive bacterium that was first described in 1983 as a new genus and species in the family Enterobacteriaceae. It is
not known whether Ea is a true pathogen or simply an opportunistic infectious agent, as most of the cases have
been described in patients at risk.

Case presentation: A 4-year-old girl described here was hospitalized due to a productive cough over the previous 3
weeks and a fever > 38 °C associated with tachypnea over the previous 2 days. Her familial and personal medical histories
were negative for relevant diseases, including respiratory infections. At admission, she was febrile (axillary temperature 39.2°
Q) and had dyspnea with retractions, grunting and nasal flaring. A chest examination revealed fine crackling rales in the left
upper field associated with bilateral wheezing. A chest X-ray revealed segmental consolidation of the lingula of the left lung.
Laboratory tests revealed leukocytosis (15,800 white blood cells/mm? with 503% neutrophils), a slight increase in serum C-
reactive protein (11.9 mg/L) and normal procalcitonin values (< 0.12 ng/mL). A nasopharyngeal swab culture did not reveal
viral or bacterial respiratory pathogens, including atypical bacteria. A blood culture revealed the presence of a Gram-
negative, lactose-fermenting rod that was oxidase negative and catalase positive. The isolate was identified by means of the
VITEK®2 identification system (bioMérieux, Firenze, Italy) as Fa. This identification was confirmed by sequencing the 16s
ribosomal deoxyribonucleic acid (rDNA). The pathogen was sensitive to aminoglycoside, fluoroquinolones, carbapenems,
cefotaxime, and ceftazidime but was intermediate against sulfametoxazole/trimethoprim and resistant to amoxicillin-
clavulanic acid, fosfomycin, and oxacillin. The child was immediately treated orally with amoxicillin-clavulanic acid and
erythromycin. Based on the results of a blood culture and sensitivity tests, the amoxicillin-clavulanic acid medication was
stopped after 3 days. Erythromycin was continued for a total of 10 days, and the child was discharged after 3 days in the
hospital. Follow-up visit T month later did not reveal any respiratory problems.

Conclusion: This case shows that £a infections in healthy subjects are mild even in pediatric age, and the need for antibiotic
therapy is debated. Cases occurring in subjects with underlying chronic disease can be significantly more complicated and
require appropriate antibiotic therapy.
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Background

Ewingella americana (Ea) is a Gram-negative, lactose-
fermenting, oxidase-negative and catalase-positive bac-
terium that was first described by Grimont et al. in 1983
as a new genus and species in the family Enterobacteria-
ceae [1]. Ea is very common in some vegetables and
mushrooms, in which it can cause a browning disorder
called internal stipe necrosis [2]. However, in humans,
the detection of Ea in the tissues and bodily fluids of pa-
tients with infectious diseases is very uncommon, and
the true role of this agent has not been precisely defined.
Clinical infections due to Ea have been reported to cause
peritonitis, conjunctivitis, bacteremia, and pneumonia
[3-6]. Colonization in wound and sputum were also re-
ported in patients without causing clinical infection [3,
7]. Sepsis and even death from Waterhouse-Friderichsen
syndrome due to Ea has also been reported [8]. Ea is
seen in adut patients who were immunosuppressed due
to diabetes mellitus, bone marrow transplantation,
chemotherapy, end stage renal disease, and use of mer-
captopurine [5, 6]. However, though some cases were
published in the literature, little is known about the nat-
ural habitat of Ea. As source of infection some authors
proposed the citrate solutions prepared in the hospital
for coagulations study, the domestic water, the contam-
ination of ice bath, the contamination of catheter or in-
adequate hand hygiene [9].

Ea can survive in water and grow preferentially at 4 °C
and this isolate is not known to be the normal flora of
respiratory tract [9]. This paper reports a case of
community-acquired bacteremic pneumonia due to Ea
in an otherwise healthy 4-year-old girl that can be useful
for increasing our knowledge regarding the clinical rele-
vance of Ea.

Case presentation

The 4-year-old girl described here was hospitalized in
the Pediatric Ward of the General Hospital of Terni
in the Umbria Region of Italy due to a productive
cough over the previous 3 weeks and a fever >38°C
associated with tachypnea over the previous 2 days.
Her familial and personal medical histories were
negative for relevant diseases, including respiratory
infections. The child was born at term after a normal
pregnancy. At admission, her physical and neurodeve-
lopmental growth were in the normal range. However,
she was febrile (axillary temperature 39.2°C) and had
dyspnea with retractions, grunting and nasal flaring.
An examination revealed a respiratory rate of 40
breaths/min, heart rate of 111 beats/min, oxygen sat-
uration in room air of 96%, and blood pressure of
104/68 mmHg. A chest examination revealed fine
crackling rales in the left upper field associated with
bilateral wheezing. All other systems were normal.
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Chest radiography and a series of laboratory tests, in-
cluding a blood culture, complete blood cell count,
serum C-reactive protein (CRP) and procalcitonin levels,
liver enzymes, renal function markers, and Chlamydo-
phila pneumoniae and Mycoplasma pneumoniae anti-
body concentrations were performed. Moreover, a
nasopharyngeal swab for the identification of respiratory
bacteria and a Mantoux test were performed. A chest
X-ray revealed segmental consolidation of the lingula of
the left lung. Laboratory tests revealed leukocytosis
(15,800 white blood cells/mm?® with 50.3% neutrophils),
a slight increase in serum C-reactive protein (11.9 mg/L)
and normal procalcitonin values (< 0.12 ng/mL). Blood
liver enzymes and renal function markers were normal.
A nasopharyngeal swab culture did not reveal viral or
bacterial respiratory pathogens, including atypical bac-
teria. The Mantoux test was negative after 48 h, and
atypical bacterial antibodies were not detected.

A blood culture revealed the presence of a Gram-negative,
lactose-fermenting rod that was oxidase negative and cata-
lase positive. The isolate was identified by means of the
VITEK"2 identification system (bioMérieux, Firenze, Italy) as
Ea. This identification was confirmed by sequencing the 16 s
ribosomal deoxyribonucleic acid (rDNA) and comparing the
result with a previously published genetic sequence. The
antimicrobial susceptibility test carried out by disk diffusion
method showed susceptibilities against amikacin, ampicillin,
cefotaxime, cefoxitin, ceftazidime, ciprofloxacin, gentamicin,
imipenem, piperacillin, piperacillin-tazobactam, and tetracyc-
line, but was intermediate against sulfametoxazole/trimetho-
prim and resistant to amoxicillin-clavulanic acid, fosfomycin,
and oxacillin.

Table 1 summarizes clinical, laboratory and radio-
logical findings at admission, during hospitalization and
at the follow-up visit. The child was immediately treated
orally with amoxicillin-clavulanic acid (50 mg/kg/die of
the amoxicillin component in 3 doses) and erythromycin
(50 mg/kg/die in 3 divided doses). Moreover, aerosolized
beclometasone in saline solution was administered two
times per day. The improvement in the patient’s respira-
tory condition was rapid. Two days after hospital admis-
sion, the resolution of her respiratory abnormalities was
complete, CRP levels returned to normal values, and the
aerosolized therapy was stopped. Moreover, based on
the results of a blood culture and sensitivity tests, the
amoxicillin-clavulanic acid medication was stopped after
3 days. Erythromycin was continued for a total of 10
days, and the child was discharged after 3 days in the
hospital. Follow-up visit 1 month later did not reveal
any respiratory problems.

Management of the case was approved by the
Ethics Committee of General Hospital of Terni,
Italy (2018-PED-02). The patients’ parents provided
their written informed consent for the management
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Table 1 Clinical, laboratory and radiological findings in a 4-year-old girl with community-acquired bacteremic pneumonia

Findings Admission After 2 days After 4 days (at After 28 days (follow-up)
discharge)
Clinical Productive cough, fever, tachypnea, dyspnea with Resolution of Good cardio-respiratory  Good general conditions
objectivity retractions, grunting, nasal flaring, fine crackling rales in ~ dyspnea, objectivity, no more rales and complete resolution
the left upper field, bilateral wheezing improvement of at auscultation of symptoms
the rales
Oxygen 96% 98% 99% 99%
saturation
Chest X-ray Segmental consolidation of the lingula in the left lung
Leukocytes 15,810 10,340 8600
(cells/mm?)
Neutrophils, 50.3 50.8 45
%
Lymphocytes, 393 315 40
%
Monocytes, % 7.9 99 9
Eosinophils, % 2.1 75 5
Basophils, % 04 03 1
Procalcitonin, <0.12
ng/mL
C reactive 1.19 1.71 0.31
protein, mg/
dL
I9G anti- 0.2
Chlamydia
pneumoniae
IgM anti- 0.7
Chlamydia
pneumoniae
I9G anti- < 0.1
Mycoplasma
pneumoniae
I9G anti- 24
Mycoplasma
pneumoniae

Blood culture  Positive for Ewingella americana

Mantoux Test  Negative

of their child and the publication of the case
report.

Discussion and conclusion

Ea has been isolated from a variety of clinical specimens,
including blood, wound swabs and sputum. Most pa-
tients with it are old and/or are suffering from severe
underlying conditions, such as complicated surgeries [10],
injuries from accidents [11], drug abuse [12], and renal
failure [13]. Some patients have had diabetes, received im-
munosuppressive therapy, were HIV positive, or suffered
from other chronic infections [14]. Cases in otherwise
healthy subjects are very rare. This is why Ea can be con-
sidered an opportunistic bacterium. On the other hand,
cases with severe clinical manifestations, including sepsis,
have been almost exclusively reported in subjects who,

due to their age or the presence of an underlying acute or
chronic severe clinical condition, could be considered at
risk of severe superimposed bacterial infections.

In healthy subjects, Ea infections are generally mild
and limited to conjunctivitis and, as in the case reported
here, respiratory infections with rapid favorable out-
comes. Death has been described in only two cases, both
in patients with conditions favoring infectious disease
development, such as being at an older age and having
severe traumatic injuries. The first case was that of a
previously healthy old woman who suffered from
Waterhouse-Friderichsen syndrome [8], while the sec-
ond case occurred in a 30-year-old man who developed
nosocomial pneumonia following admission to the hos-
pital due to a road traffic accident [11]. However, be-
cause of their underlying conditions, in this second case
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it was difficult to determine whether the Ea infection
was indeed the cause of death [11]. Interestingly, Ea in-
fections are even rarer in children than in adults. A case
of sepsis in an infant with congenital nephropathy [15]
and a case of acute conjunctivitis [16] have been de-
scribed. This is the first case of CAP due to Ea docu-
mented in an otherwise healthy child.

The clinical course of this child seems to indicate that
in otherwise healthy subjects Ea infections are mild and
can resolve spontaneously in few days even when anti-
biotic treatment is not effective in vitro. In this case,
antibiotic therapy was chosen according to the recom-
mendations of several official guidelines that indicate
that, in hospitalized children >4 years old with radio-
graphically documented CAP, the addition of a macro-
lide to traditional beta-lactam therapy is an acceptable
solution when an atypical bacterial etiology cannot be
excluded [17]. At admission, blood culture results and
serum Chlamydophyla pneumoniae and Mycoplasma
pneumoniae antibody levels were not available. Moreover,
both the blood neutrophil count and acute phase reactant
serum levels were compatible with a potential atypical
bacterial etiology. As the etiology could not be deter-
mined, combined therapy with amoxicillin-clavulanic acid
and erythromycin was prescribed. However, when the re-
sults of antibiotic sensitivity tests became available, it was
clear that amoxicillin-clavulanic acid could not be effect-
ive. In contrast, erythromycin, despite not being evaluated
against this patient’s pathogen, is generally poorly effective
against all Enterobacteriaceae, including Ea [18]. Conse-
quently, it seems unlikely that the very rapid favorable
evolution of this case of CAP could be based exclusively
on the antibiotic treatments.

However, the development of an Ea infection in pa-
tients at risk can pose difficult therapeutic problems. In
these cases, antibiotics remain mandatory, but the
choice is not simple. Usually, Ea is considered resistant
to several B-lactamases, mainly first- and second-gener-
ation cephalosporins, but sensitive to third- and
fourth-generation drugs from the same group [18]. Peni-
cillins have variable sensitivity, which explains why phe-
notypes with ampicillin and amoxicillin resistance seem
to be inconsistent in the literature [18]. Aminoglyco-
sides, fluoroquinolones, and sulfametoxazole/trimetho-
prim are generally effective. However, cases of
multidrug-resistant Ea have been described in which
there was a failure of the initially prescribed antibiotic
therapy. Pound et al. described a case of Ea CAP in a
77-year-old female already suffering from a Mycobacter-
ium tuberculosis infection and Crohn’s disease; in this
case, Ea was sensitive only to ticarcillin/clavulanate,
cefotetan, and SMX/TMP, and the correct therapy was
prescribed only after the results of a sputum culture and
microbial sensitivity tests were available [14].
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In conclusion, this case shows that Ea infections in
healthy subjects are mild even in pediatric age, and the
need for antibiotic therapy is debated. Cases occurring in
subjects with underlying chronic disease can be signifi-
cantly more complicated and require antibiotic therapy.
The choice of the right antimicrobial can be made difficult
by the emergence of resistance to first-line drugs.
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