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Abstract

Introduction: Elizabethkingia meningoseptica is a Gram-negative Bacillus associated with various nosocomial infections. These bac-
teria cause meningitis, sepsis, bacteremia, pneumonia, infections of the skin and soft tissue, ocular infections, sinusitis, epididymi-
tis, and endocarditis. They can be opportunistic pathogens in newborns and immunocompromised patients.
Case Presentation: The current study reported a case of bacteremia caused by E. meningoseptica in an infant presented with clini-
cal presentations suggestive of necrotizing fasciitis with cerebral salt wasting and disseminated intravascular coagulation. Based
on clinical diagnosis and preliminary blood culture report, the patient started receiving intravenous antibiotic (cefepime plus flu-
drocortisone) and fluid therapy for electrolyte imbalance. The patient also had fasciotomy and an amputation through the distal
phalanges due to necrotizing fasciitis. The patient improved clinically after eight weeks of treatment.
Conclusions: E. meningoseptica bacteremia is commonly associated with complications; therefore, an appropriate and adequate
antibiotic therapy, and also intensive care procedures and multidisciplinary interventions were crucial for the management of this
case.
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1. Introduction

Elizabethkingia meningoseptica is a Gram-negative Bacil-
lus widely spread in nature. Elizabethkingia meningosep-
tica was previously known as Chryseobacterium meningosep-
ticum and Flavobacterium meningospeticum. These bacteria
are widely found in soil, water, and hospitals. They are non-
motile, non-fastidious, and non- glucose-fermenting bacte-
ria. These bacteria were discovered in 1951 by an American
bacteriologist named Elizabeth O. King (1).

E. meningoseptica is recognized as a rare, but serious
cause of meningitis. The complications of meningitis that
often appear are electrolyte imbalance. Hyponatremia
is an electrolyte imbalance commonly observed in cen-
tral nervous system (CNS) infections (2) mostly caused by
two disorders namely syndrome of inappropriate antidi-
uretic hormone secretion (SIADH) and cerebral salt wast-
ing (CSW); euvolemic hyponatremia occurs in SIADH and
hypovolemic hyponatremia in CSW (3) To the best of the au-
thors‘ knowledge, this is the first case of E. meningoseptica

bacteremia complicated with possible meningoencephali-
tis, cerebral salt wasting, disseminated intravascular coag-
ulation (DIC), and necrotizing fasciitis in an infant.

2. Case Presentation

A three-month-old male infant weighing 5.9 kg was re-
ferred to the Emergency Department of a tertiary hospi-
tal with a 15 days history of fever associated with lethargy.
The clinical examination on admission revealed poor clin-
ical condition, irritable, arterial blood pressure 70/30
mmHg, respiratory rate 30 breath/minute, cardiac rate 130
beat/minute, and blood oxygen saturation 98%. He had
a history of hospitalization in another center two weeks
prior to this admision, at which he had a high fever and
temperature reached 40°C followed by general seizure and
decreased conciousness; thus, he was ventilated for five
days in the intensive care unit. In terms of the infant’s so-
cial history, he was cared for in a childcare center at the
hospital (different hospitals where he was admitted). The
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Figure 1. Necrotizing fasciitis in right lower limb showed erythema, edema, and
blistered lesion after 24 hours of treatment

patient had normal growth and development with normal
perinatal history and no underlying disease; a family his-
tory of similar condition was denied by the patient’s par-
ents.

The patient also presented with a history of bruised
arm and leg since two weeks prior to admission. Hard
edema with violet skin color and blistered lesions contain-
ing liquid with a fetid odor and bloody regions were ob-
served over the upper and lower limbs (Figure 1). Necrosis
of the distal phalanges of 2nd to 5th digits (right hand) was
observed (Figure 2). He was treated with surgical debride-
ment, wound care, and antibiotic therapy in previous ad-
mission. He received the diagnosis of necrotizing fasciitis
followed by debridement, fasciotomy, and an amputation
through the proximal phalanx in the hospital. Postopera-
tively, the patient obtained a good functional result.

A supine chest X-ray demonstrated an infiltration of
both lung fields (Figure 3). Clinical suspicion of sepsis with
meningoencephalitis was confirmed by the findings of cra-
nial computed tomography (CT) scan with meningeal en-
hancement, blood culture, and clinical condition. At this
point, lumbal puncture was recommended for diagnostic
and therapeutic purpose, but parents refused consent for
lumbal puncture on their child due to their anxiety. Empir-
ical antibiotic therapy with meropenem was started while
awaiting sepsis screening test results.

Results of routine admission laboratory tests revealed

a total leucocyte count of 17.100/µL (1.9% eosinophils,
0.1% basophils, 65.4% neutrophils, 20.2% of lympho-
cytes, and of12.4% monocytes) [reference value: 4.300 -
10.300/µL], haemoglobin 9.5 g/dL [reference value: 13.4 -
17 g/dL], platelets 512.000/µL [reference value: 142.000 -
424.000/µL], fibrinogen 525 mg/dL [reference value: 200
- 400 mg/dL], D-dimer 16.993 ng/mL FEU [reference value:
< 500 ng/mL FEU], prothrombin time (PT) 9.7 seconds [ref-
erence value: 9.4 - 11.3 seconds], activated partial thrombo-
plastin time (aPTT) 35.7 seconds [reference value: 24.6 - 30.6
seconds], positive C-reactive protein, blood urea nitrogen
15.6 mg/dL [reference value: 16.6 - 48.5 mg/dL], creatinine
0.17 mg/dL [reference value: < 1.2 mg/dL], sodium 131 mM/L
[reference value: 136 - 145 mM/L], potassium 4.45 mM/L [ref-
erence value: 3.5 - 5 mM/L], chloride 98 mM/L [reference

Figure 2. Necrosis of the distal phalanges of the 2nd to 5th digits (right hand)
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Figure 3. The chest X-ray showed an infiltration of both lung fields, suggestive of
pneumonia

value: 98 - 106 mM/L], and calcium 12.7 mg/dL [reference
value: 7.6 - 11 mg/dL]. Biochemistry test results supported
the diagnosis of cerebral wasting syndrome with poliuria
(25 mL/kg body weightW/hour), a high urine sodium loss
(163.4 mM/L) [ reference value: 40 - 220 mM/L], low plasma
osmolarity (225.9 mM/L) [reference value: 285 - 295 mM/L],
high urine osmolarity (332.67 mM/L) [reference value: 270
- 290 mM/L], high brain natriuretic peptide (BNP) levels
(2.614 pg/mL) [reference value: > 300 pg/mL], and low al-
dosterone levels (1.32 ng/dL) [reference value: 1.76 - 23.2
ng/dL].

A strain of Elizabethkingia meningoseptica was isolated
from the blood culture of patient by a VITEK 2 system
(Biomerieux). In vitro antimicrobial susceptibility test-
ing indicated that the isolate was sensitive to cefepime,
tigecycline, trimethoprim-sulfamethoxazol, and interme-
diate to piperacillin-tazobactam, but resistant to ampi-
cillin, ampicillin-sulbactam, cefazolin, ceftazidime, aztre-
onam, meropenem, amikacin, and gentamicin. Based
on the results of this test, the intravenous antibiotic was
switched to cefepime 50 mg/kg body weight/day for three
weeks.

Additional intensive care interventions contributed to
case management; i e, mechanical ventilation, fluid and
electrolyte therapy, intravenous hypertonic saline infu-
sion, intravenous inotropic therapy, thrombocyte concen-
trate (TC) and fresh frozen plasma (FFP) transfusion, and

oral fludrocortisonetherapy. The patient improved clini-
cally after eight weeks of treatment. Written informed con-
sent was obtained from the patient’s parents for publica-
tion of the current case report and any accompanying im-
ages.

3. Discussion

E. meningoseptica infection has a high mortality rate
particularly in immunocompromised neonates and in-
fants. The prevalence of infection caused by these bacteria
is still unknown, but it most likely spreads through the wa-
ter environment, mechanical ventilation, and some medi-
cal devices in hospitals. The infection can also be spread
through drinking water, water remain in the washer tub,
water disinfectants, saline solutions used for flushing pro-
cedures, hand of hospital staff, infant formulas, and some
medical equipment (1). In the current case, the patient
was cared for in a child care center at the hospital before
getting sick. E. meningoseptica could be transmitted by
child care worker during handwashing with water con-
taminated with the bacteria or using tap water sources to
make infant’s formula, which can be the risk factors for the
spread of E. meningoseptica infection in the reporting case.

The clinical spectrum of E. meningospetica infection
ranges from asymptomatic to symptomatic. In asymp-
tomatic patients, only simple bacterial colonization oc-
curs. E. meningoseptica causes meningitis, sepsis, bac-
teremia, pneumonia, infections of the skin and soft tissue,
ocular infection, sinusitis, epididymitis, and endocardi-
tis. These bacteria can be opportunistic pathogens in new-
borns and immunocompromised patients (4, 5). Pneumo-
nia and soft tissue infections are caused by E. meningosep-
tica colonization of mucous membrane in the airways and
non-intact skin (1). Based on data from 1966 to 2005, E.
meningoseptica could cause soft tissue infection in some
cases as cellulitis, fasciitis, and infection in burn injury. The
mortality rate of patients with soft tissue infection is 25%
(6). A study showed that 11 out of 30 patients receiving an-
tibiotics targeting E. meningoseptica had hospital-acquired
pneumonia. This result was in accordance with those of
the study by Joo et al., reporting that 70% of patients with
E. meningoseptica infection had pneumonia (5). In the cur-
rent case, patient was diagnosed with necrotizing fasciitis
and pneumonia.

E. meningoseptica are multi-drug resistant bacteria.
They are typically resistant to beta-lactams (7). It is diffi-
cult to decide on appropriate choice of antibiotic agents
to treat E. meningoseptica infection, since antimicrobial
guidelines remain to be established (8). A study found
that all patients with bacteremia caused by E. meningosep-
tica had received combination antibiotic therapy with two
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agents including cotrimoxazole, rifampicin, piperacillin-
tazobactam, tigecycline, or cefepime-tazobactam; accord-
ing to in vitro antimicrobial susceptibility test results,
all the isolates were resistant to ciprofloxacin, six iso-
lates were sensitive to tigecycline, and 10 were suscepti-
ble to piperacillin-tazobactam and cotrimoxazole. Mean
duration of therapy in this study was 10 days (5). Based
on the current study results, a strain of E. meningosep-
tica was isolated from blood culture test of the stud-
ied patient and its susceptibility was tested against 12
antibiotics and accordingly, various responses were ob-
tained. The isolate was sensitive to cefepime, tigecy-
cline, trimethoprim-sulfamethoxazol, and intermediate to
piperacillin-tazobactam. However, combination antibiotic
therapy with cefepime-tazobactam was decided for the
management of infection, but due to limited availability
of an agent in the hospital (tazobactam was not available),
the patient received cefepime via intravenous infusion, to
which the isolate was susceptible. The bacteremia caused
by E. meningoseptica was successfully treated in the report-
ing case with a three-week administration of cefepime.
His condition gradually stabilized and the microbiological
follow-up of the patient did not show E. meningoseptica.

One of clinical characterictics of bacteremia caused
by E. meningoseptica in neonates is high fever followed by
other symptoms such as irritability, lack of appetite, hy-
pertonia, and concomitant septic shock in 25% of cases (9).
Meningitis is more common in premature babies and new-
borns (10). In addition to the involvement of soft tissue,
high fever, seizure, and decreased conciousness were other
manifestation of the reporting patient, which supports the
diagnosis of meningocephalitis. Systemic inflammation
as a result of severe infection leads to the activation of coag-
ulation; e g, disseminated intravascular coagulation (DIC)
(11). On the third day of treatment, with the above clinical
and laboratory findings, patient was diagnosed with septic
shock and DIC. Sepsis is almost associated with hemostatic
abnormalities such as systemic activation of coagulation
with massive thrombin and fibrin formation and subse-
quent consumption of platelets and proteins of haemo-
static system (DIC). DIC is diagnosed with an elevated PT,
APTT, low platelet, and elevated d-dimer levels. However, PT
and APTT are not always elevated. PT is prolonged in 50%
- 75% of patients with DIC, and in 25% - 50%, it is normal
or shortened (12). DIC is associated with infections caused
by Gram-negative bacteria, but it can even occur in sepsis
caused by Gram-positive bacteria (13).

The common complications associated with menin-
gitis are electrolyte disorders. Hyponatremia is an elec-
trolyte disorder commonly observed in CNS infections (2).
In CNS infections, hyponatremia is mostly caused by two
disorders: SIADH and CSW; euvolemic hyponatremia oc-

curs in SIADH and hypovolemic hyponatremia in CSW (3).
The pathophysiology of CSW occurs through two mecha-
nisms named the sympathetic nervous and the natriuretic
peptide systems. Based on sympathetic nervous system,
CSW results from a decrease in sympathetic tone in kid-
ney (renal sympathetic tone). This condition causes a de-
crease in renin secretion by juxtaglomerular cells followed
by decrease in aldosterone level. Aldosterone increases
sodium reabsorption; therefore, if there is a decrease in al-
dosterone level, sodium reabsoption decreases, and thus
the body loses sodium and water. Whereas CSW that oc-
curs based on the natriuretic peptide system is character-
ized by an increase in the release of brain natriuretic fac-
tors due to brain cells injury. This causes an increase in
glomerular filtration rate, which leads to diuresis and na-
triuresis (14). Natriuretic peptide is antagonist to renin-
angiotensin-aldosterone system (RAAS), inhibits excess of
sympathetic flow, stimulates vascular relaxation, and stim-
ulates the increase of vasocontrictor peptide. CSW is as-
sociated with four natriuretic peptides: atrial natriuretic
peptide (ANP), brain natriuretic peptide (BNP), C-type na-
triuretic peptide (CNP), and dendroaspis natriuretic pep-
tide (DNP). ANP, BNP, and CNP are expressed in the CNS.
Thus, a patient with CSW due to CNS infection faces in-
creased natriuretic peptide (15). BNP and aldosterone lev-
els were measured in the current study to summarize bio-
chemical changes that are potentially part of the patho-
physiological pathway leading to CSW. A study described a
CSW case in which aldosterone level decreased (16). In the
current case, patient experienced an increase in BNP and a
decrease in aldosterone levels.

Therapy for CSW should be administered under two
conditions: increasing blood sodium level to safe level
and replacing sodium and fluid loss. Sodium replacement
should be performed slowly to prevent central pontine
myelinolysis, which is a neurological disorder most fre-
quently occurs after too rapid medical correction of hy-
ponatremia (17). In the current case, patient had polyuria,
dehydration, and hyponatremia. Patient received fluid re-
suscitation and active correction of hyponatremia using
hypertonic saline. In addition, patient also received fludro-
cortisone therapy. Fludrocortisone is a mineralcorticoid
that increases reabsorption of sodium and loss of potta-
sium by the renal distal tubules (18). A study reported a case
series of fludrocortisone therapy for CSW in a pediatric
population; results indicated that fludrocortisone may of-
fer a rapid and effective treatment that targets the major
natriuretic peptides site of action known to be associated
with CSW (19). Patients with CSW have a decrease in aldos-
terone level. Therefore, fludrocortisone is quite effective
in replacing aldosterone hormonesynthesized from corti-
costeroid and has a moderate potential of glucocorticoids
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and a large potential of mineralcorticoids. Adequate thera-
pies such as control of infections using antibiotics, correc-
tion of electrolyte balance disorders, rehydration, and flu-
drocortisone therapy decreased urine production, which
gradually led to the improvement of hyponatremia and
dehydration. The patient also might need further exami-
nations for immune system disorders since E. meningosep-
tica is recognized as an emerging pathogen that cause seri-
ous infections in newborns and immunocompromised pa-
tients.

3.1. Learning Messages

- E. meningoseptica is an emerging infection and noso-
comial threat with high-risk complications and mortality
in neonates and infants; therefore, intensive care proce-
dures and multidisciplinary interventions are crucial for
case management.

- E. meningoseptica should be considered as a cause
of sepsis and meningitis in infants and the treatment of
choice should be determined according to the results of
antibiotic susceptibility test; thus, improving the accu-
racy of bacterial identification and antibiotic susceptibil-
ity tests are essensial for early diagnosis and etiological
treatment.

- Active infection control in hospital environments,
especially water sources, is necessary to prevent E.
meningoseptica outbreak.

- CSW is generally induced by infection or surgery. Wa-
ter and salt replacement is the primary management for
this condition. Fludrocortisone can be considered as an ap-
propriate alternative treatment in cases of CSW.

Footnotes
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