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Empedobacter brevis is gram-negative bacilli that belongs to Flavobacteriaceae family. It was previously known with name of
Flavobacterium breve. The reservoir of these bacteria is soil, plants, water, food, hospital water sources, including incubators,
sinks, faucets, tap water, hemodialysis systems, saline solutions, and other pharmaceutical solutions. We report a case of term
female newborn, admitted with complaint of respiratory distress developing soon after birth and developed clinical features of
sepsis at age of 92 hours of postnatal life. The sepsis screen was positive and blood culture and cerebrospinal fluid showed growth
of Empedobacter brevis that was resistant to multiple antibiotics. The neonate was treated with appropriate antibiotics and was
discharged successfully. The novelty of the case report is that this is the first case report of neonatal sepsis caused by Empedobacter
brevis.

1. Introduction

Empedobacter brevis previously known with name of
Flavobacterium breve belongs to Flavobacteriaceae family.
It is an environmental, gram-negative bacteria and is rarely
encountered in human specimens. The pathogenicity of
the bacteria is rare and is usually limited to health care
workers [1]. We report first case of neonatal bacteremia
and meningitis secondary to Empedobacter brevis. All the
previous six case reports have been published in adults
with various manifestation. The neonate was treated with
appropriate antibiotics and was discharged.

2. Case Presentation

A term female newborn (40 weeks) with birth weight being
3200 grams (appropriate for gestational age) was admitted
to the neonatal intensive care at three hours of postnatal
life with complaint of respiratory distress developing soon
after birth. The newborn was born to G3P2L2A0 mother

by elective cesarean section, indication of elective cesarean
section being previous cesarean section. The neonate had
respiratory distress and hence was started on hood box
oxygen. The neonate was evaluated with chest radiograph,
which had features of transient tachypnea of newborn. The
neonate was started on minimal feeds and intravenous
fluid. There was gradual improvement in respiratory distress
in the next 24 hours but neonate still had requirement
of oxygen. Tube feeds were given to the baby and were
gradually increased. At age of 92 hours of postnatal life, the
neonate developed features of sepsis in the form of decreased
activity, cool and dusky periphery, off colour, pale, delayed
perfusion (capillary refill time more than 4 seconds), feed
intolerance, abdominal distension, feeble pulses, tachycardia
(170–180 beats/min), low blood pressure, and new onset of
respiratory distress. The neonate was evaluated with sepsis
screen, blood culture, and chest radiograph and was started
on antibiotics (cefotaxime and amikacin) in suspicion of late
onset sepsis (LOS). The neonate required multiple vasopres-
sors and steroids for septic shock. The neonatal sepsis screen
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was suggestive of leucocyte count of 2400/microliter (leu-
copenia), platelet count of 40000/microliter (severe throm-
bocytopenia), Immature neutrophil/Total neutrophil (I/T)
ratio of 0.42, toxic granulations on peripheral smear, and very
high C-reactive protein (22mg/dL) (normal value less than
1mg/dL). The infant was given supportive care with packed
cell transfusion for anemia and platelet transfusion of severe
thrombocytopenia. Chest radiograph was suggestive of left
middle and lower zone pneumonia. Lumbar puncture done
in view of LOS was suggestive of meningitis (cerebrospinal
fluid (CSF) sugar being 31mg/dL against simultaneous blood
sugar of 104mg/dL, CSF protein being 206mg/dL, and cell
count of 45 cells/microliter with 85% cells being neutrophil).
The blood culture that was sent from two different sites using
strict aseptic precaution using three swab techniques showed
growth of Empedobacter brevis. The organism was sensitive
to tetracycline, tigecycline, and cefoperazone-sulbactam and
was resistant to ciprofloxacin, colistin, amikacin, amoxy-
clav, ampicillin, cefazolin, cefepime, cefotaxime, ceftazidime,
cefixime, ertapenem, gentamicin, imipenem, levofloxacin,
meropenem, piperacillin + tazobactam, piperacillin, and
tobramycin. The CSF culture also showed Empedobacter
brevis growth with similar sensitivity pattern. The antibiotics
were upgraded to intravenous cefoperazone-sulbactam as
per the sensitivity pattern. Gradually the neonate improved
and vasopressors were tapered and stopped. The blood
culture and CSF examination was repeated on day 14 of
cefoperazone-sulbactam that was suggestive of no bacterial
growth and CSF showed normal study. The intravenous
antibiotics were given for 21 days as neonate had CSF
culture growth.The neonate wasmonitoredwith weekly head
circumference growth that was normal and head ultrasound
showedno ventricular dilation or features of ventriculitis.The
infantwas discharged on breast feeding inwell conditionwith
no neurological deficit. Surveillance culture was sent to trace
the source of infection butwewere not able to trace the source
of infection in the index case. The infant was evaluated with
MRI brain in follow-upwhichwas suggestive of normal study
and there was no developmental delay in the infant.

3. Discussion

Empedobacter breviswas previously known asFlavobacterium
breve and is a gram-negative bacillus and belongs to the
Flavobacteriaceae family. It is an environmental inhabi-
tant occasionally encountered in human specimens. These
organisms can be found in various niches. Most significant
in clinical relevance is their ability to survive in hospital
environment, especially in moist areas of the hospital [1,
2]. Because of their ability of survival in hospital areas,
these organisms have the potential to contaminate labora-
tory culture media and blood culture systems. Whenever
these bacteria are encountered, their clinical significance and
potential for contamination should be seriously considered.
The reservoir of these organism is soil, plants, water, food,
hospital water sources, including incubators, sinks, faucets,
tap water, hemodialysis systems, saline solutions, and other
pharmaceutical solutions [3–5]. The mode of transmission

Table 1: Table showing various biochemical characteristics of
Empedobacter brevis.

Biochemical characteristics Results
Mannitol Negative
Indole Positive
Gelatin Positive
Urea Negative
Nitrate reduction Negative
Esculin hydrolysis Negative

that has been postulated is exposure of patients to contam-
inated medical devices or solutions, but source is usually not
always known [6].

As environmental organisms, no specific virulence factors
have been identified for these species. However, the ability
to survive in chlorinated tap water may give these organisms
an edge in their ability to survive in hospital water systems.
The development of infection basically requires exposure of
debilitated patients to a contaminated source.The bacteremia
is often associated with implanted devices, such as catheters,
ventriculostomy catheters, or contaminated medical solu-
tions [6].

Gram staining is used to detect these organisms in clinical
material. Empedobacter brevis varies in being short to long
nonmotile rods. Most strains grow at 37∘C and all strains
grow at 30∘C temperature.They are obligate aerobes and form
circular, smooth, shiny with entire edge, light yellow colony
on 5% sheep blood agar. They are nonlactose fermenters on
MacConkey agar [1, 2]. The key biochemical characteristic
has been summarized in Table 1.

There are no definite treatment guidelines as there is lack
of validated in vitro susceptibility testing methods for these
bacteria. In general, these species are frequently resistant to
beta-lactams and aminoglycosides that are commonly used to
treat infections caused by gram-negative bacilli. An unusual
feature of many of these species is that they often appear
susceptible to and are treated with antimicrobial agents
usually considered effective against gram-positive bacteria
like clindamycin, rifampicin, and vancomycin. There are no
recommended vaccination or prophylaxis protocols for these
bacteria because of their ubiquitous nature and generally
it is not considered. Hospital acquired infections can be
controlled through the use of appropriate sterile technique
with implementation of strict protocols for sterilization and
disinfection of hospital supplies [1, 6].

A search of literature of previous published case report
showed only six reports of E. brevis infections; all were in the
adults and none in neonates.

Schroeder et al. reported case of 60-year-old male,
who developed septic shock and multiorgan dysfunction
secondary to accidental intravenous infusion of a non-
sterile saline solution. The blood culture showed growth
of multi-drug-resistant Empedobacter brevis. The isolate
was only sensitive to ciprofloxacin, imipenem, trimetho-
prim/sulfamethoxazole, and tetracycline.Thepatient was dis-
charged after treatment with ciprofloxacin. This case report
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highlighted the importance of use of sterile saline solution in
hospitals [3].

Bokhari et al. reported case of E. brevis bacteremia in a
69-year-old male patient with HIV infection.The patient was
admitted with black tarry stools, malaise, nausea, and vom-
iting. The blood culture sent on days 1, 2, and 3 of admission
showed growth of E. brevis.The organismwas sensitive to flu-
oroquinolones, trimethoprim-sulfamethoxazole, tigecycline,
polymyxin-B, and piperacillin-tazobactam. The patient was
treated with piperacillin-tazobactam and was discharged [7].

Janknecht et al. reported a case series of Empedobacter
brevis endophthalmitis after cataract extraction. In this case
series, twelve patients were referred because of endoph-
thalmitis after 1–6 days of uncomplicated cataract extraction.
The mean age of the patients was 75 years. Empedobacter
brevis was found in the anterior chamber and in the vitreous
of eleven subjects. The patients were treated with intravitreal
antibiotics initially with vancomycin and amikacin and later
as per sensitivity pattern of culture. E. brevis was sensitive
to ampicillin, piperacillin, imipenem, and quinolones. Inad-
equate sterilization process was considered as the possible
cause of this epidemic outbreak [8].

Nishio reported case of 83-year-old woman with ana-
phylactoid purpura, redness, blisters, and erosion of foot.
Empedobacter brevis was cultured from right feet lesion and
was sensitive tominocycline hydrochloride. Local application
was started with minocycline hydrochloride and the woman
showed improvement [9].

Chi et al. in their retrospective study of 197 ventricu-
lostomy drains placed in 155 patients reported 28 infections
out of the 197 (14.2%) drains. The mean age of the cohort was
60.8 years. They found one infection of Empedobacter brevis
in this cohort [6].

Raman et al. reported a 65-year-old female who devel-
oped right knee cellulitis secondary to Empedobacter brevis
infection.The blood culture showed growth of Empedobacter
brevis which was sensitive to the majority of antibiotics. The
patient was treated with levofloxacin and was discharged in
well condition [10].

The novelty of the index case is that this is the first
case of Empedobacter brevis sepsis in neonatal period that
leads to bacteremia and meningitis. The infant responded
well to cefoperazone-sulbactam and patient was discharged
in well condition. The blood culture and CSF culture before
discharge showed no growth.

4. Conclusion

Empedobacter brevis, also known as Flavobacterium breve, is a
gram-negative bacillus and belongs to the Flavobacteriaceae
family. It is an environmental inhabitant and is occasionally
encountered in human specimens. There are only few case
reports of Empedobacter brevis causing infection in human
being, and our case report is the first of its type. Its multidrug
resistant nature makes it a serious problem for treatment of
Empedobacter brevis sepsis and health care workers should
follow strict asepsis precaution to prevent its transmission to
patient.

Abbreviations

CSF: Cerebrospinal fluid
I/T ratio: Immature neutrophil/Total neutrophil ratio
LOS: Late onset sepsis.

Consent

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.

Disclosure

There are no prior publications or submissions with any
overlapping information, including studies and patients.

Competing Interests

The authors declare the absence of any competing interests.

Authors’ Contributions

Deepak Sharma, Ankur Patel, and Priyanka Soni drafted the
manuscript. Basudev Gupta, Deepak Sharma, and Pradeep
Sharma participated in the design of the study and performed
the literature search. Deepak Sharma, Ankur Patel, and
Pradeep Sharma conceived the study and participated in its
design and coordination and helped to draft the manuscript.
All authors read and approved the final manuscript.

Acknowledgments

The authors thank their parents who have always inspired
their hard work.

References

[1] P. J. Jooste and C. J. Hugo, “The taxonomy, ecology and
cultivation of bacterial genera belonging to the family Flavobac-
teriaceae,” International Journal of Food Microbiology, vol. 53,
no. 2-3, pp. 81–94, 1999.

[2] J.-F. Bernardet, Y. Nakagawa, and B. Holmes, “Proposed mini-
mal standards for describing new taxa of the family Flavobac-
teriaceae and emended description of the family,” International
Journal of Systematic and Evolutionary Microbiology, vol. 52, no.
3, pp. 1049–1070, 2002.

[3] J. Schroeder, C. O’Neal, and T. Jagneaux, “Practically saline,”
Journal of Investigative Medicine High Impact Case Reports, vol.
3, no. 4, pp. 1–4, 2015.

[4] Z. Yang, W. Yang, S. Li et al., “Variation of bacterial com-
munity diversity in rhizosphere soil of sole-cropped versus
intercropped wheat field after harvest,” PLoS ONE, vol. 11, no.
3, Article ID e0150618, 2016.

[5] G. Nicoletti, M. Corbella, O. Jaber, P. Marone, D. Scevola, and
A. Faga, “Non-pathogenic microflora of a spring water with
regenerative properties,” Biomedical Reports, vol. 3, no. 6, pp.
758–762, 2015.

[6] H. Chi, K.-Y. Chang, H.-C. Chang, N.-C. Chiu, and F.-Y.
Huang, “Infections associated with indwelling ventriculostomy



4 Case Reports in Pediatrics

catheters in a teaching hospital,” International Journal of Infec-
tious Diseases, vol. 14, no. 3, pp. e216–e219, 2010.

[7] S. Bokhari, N. Abbas, M. Singh, R. B. Cindrich, and C. Zeana,
“Empedobacter brevis bacteremia in a patient infectedwithHIV:
case report and review of literature,” Case Reports in Infectious
Diseases, vol. 2015, Article ID 813528, 3 pages, 2015.

[8] P. Janknecht, C. Schneider, and T. Neß, “Outbreak of Empe-
dobacter brevis endophthalmitis after cataract extraction,”
Graefe’s Archive for Clinical and Experimental Ophthalmology,
vol. 240, no. 4, pp. 291–295, 2002.

[9] E. Nishio, “A case of Anaphylactoid purpura suggested to
Empedobacter (flavobacterium) brevis infection concerned,”
Allergy, vol. 59, no. 5, pp. 558–561, 2010.

[10] S. Raman, H. Shaaban, J. W. Sensakovic, and G. Perez, “An
interesting case of Empedobacter brevis bacteremia after right
knee cellulitis,” Journal of Global Infectious Diseases, vol. 4, no.
2, pp. 136–137, 2012.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


