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ABSTRACT

Vibrio fluvialis, an enteric, Gram negative bacterium commonly isolated from sewage/ sea water
contaminated with human and animal’s faeces. Infections with this unusual organism can cause
cholera like bloody diarrhoea and also wound infection. Vibrio fluvialis causing skin infection and
sepsis is uncommon with very few cases reported worldwide. It is an emerging pathogen with
distinct features as compares to the other species of Vibrio group of bacteria in terms of high
virulence and adaptability in hostile environments. Here is a case report of skin and soft tissue
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infection by Vibrio fluvialis, in a patient suffering from severe pedal oedema due to nephrotic
syndrome and right lower limb deep vein thrombosis .

Case Report: A young male, farmer, presented with ascites, pedal oedema, puffy face due to
nephrotic syndrome.He developed skin and soft tissue infection resulted from skin atrophy and
ulcer due to pedal oedema as well as right limb deep vein thrombosis . He had high grade fever,
leucocytosis, anaemia, hypoproteinaemia, right leg cellulites and features of sepsis requiring wound
debridement. Immunodeficiency and corticosteroids associated immunosuppression were absent in
this patient. He was diagnosed with nephrotic syndrome due to minimal change disease.
Conclusion: Vibrio fluvialis infection can occur due to wound contaminated with sewage water
leading to skin and soft tissue infection and life threatening sepsis.

Keywords: Vibrio fluvialis infection skin and soft tissue infection; sepsis; nephrotic syndrome.

1. INTRODUCTION

Vibrio fluvialis is an emerging infectious disease-
causing pathogen [1]. It is one of the pathogens
posing potentially a serious threat to public
health, due to multi-drug resistance and clinically
challenging infections [2].

The emerging pathogenic species of many
bacteria have been posing serious threat to
public health. There is complex interaction
between environmental factors and industrialized
world. In developing nations like
India,waterbodies are contaminated with sewage
water, cattle manure, household and industrial
waste effluents. These waterbodies serve as raw
water sources to municipal water treatment
systems [3]. Water contaminated with animal,
human faeces and sewage have been identified
as potential sources of pathogenic bacteria [4].

Vibrio fluvialis is an emerging pathogen of marine
milleu, which flourishes when temperature
(warm) and salinity favours its proliferation [5]. It
has become medically important pathogen as it
has been found to cause illnesses like cholera
and rarely skin infections, which are very
challenging for clinicians to treat [2]. It has not
just been found as a free living bacteria but also
attached to various biotic and abiotic structures
[6]. This complex property of forming biofilm
contributes to its survival against environmental
stressors [6,7]. As such vibrio species can
survive for a long time and adapt well to common
stressors encountered in natural ecosystem like
lack of nutrients, by changing their cell
physiology and morphology [7,8]. There is a state
called viable but non culturable (VBNC) where
some bacterial species adapt strategies under
stressful conditions from which these can recover
themselves when optimal conditions are restored
[8,9]. Such state has been observed in many

vibrio species including historically important
human disease causing pathogens like
V.cholerae, V.parahemolyticus and V.vulnificus
[9]. Similar mechanism has been observed in this
unusual and less studied pathogen, V.fluvialis,
which can maintain its virulence under hostile
conditions and still be pathogenic to humans
[10]. V.fluvialis related illnesses includes
gastroenteritis, cellulitis and primary septicaemia
[11]. There have been identifiable host factors
that can predispose to development of serious
infection with this bacterium, which includes
alcoholic liver disease, immunocompromised
states like HIV/AIDS, diabetes, iron overload and
primary immunodeficiencies [11].

We are reporting an unusual case of young male
having nephrotic syndrome, deep vein
thrombosis of leg complicated by skin and soft
tissue infection caused by Vibrio fluvialis leading
to sepsis.

2. CASE REPORT

A 21 year- old male,farmer by occupation with no
comorbiditiespresented with complaints of
generalized abdominal pain with distension
associated with facial puffiness and bilateral
pedal edema since the past 2 months and recent
onset high grade fever associated with right
lower limb pain and bullous skin lesions which
later became necrotic ( Fig. 1) . Patient was
admitted with clinical diagnosis of nephrotic
syndrome with cellulitis. He denied any recent
and remote medical illnesses and past
hospitalizations. He didn’t have any addictions.

The patient appeared sick on examination, was
febrile with tachycardia, hypotension and
tachypnoea. He was cooperative, conscious and
oriented to time, place and person. Pallor was
observed, so was grade 3 pitting pedal oedema.
There was moderate ascites with grade |l



splenomegaly and pleural effusion. His right
lower limb was painful, discoloured and tense
without regional lymphadenopathy. The cellulitis
was rapidly progressive from mere swelling to
formation of bullae and tissue necrosis within 24-
36 hours (Figs. 1 and 2).

On laboratory investigation, following were
yielded - haemoglobin 11.4 g/dl, total count —
18000/cu.mm (93% neutrophils), Erythrocyte
sedimentation rate—90 mm/hr, C- reactive protein
— 108 mg/dl, serum albumin 2.0 mg/dl.Urinalysis
revealed foamy urine with specific gravity of
1,016, albumin 4+, and few fatty casts were seen
on urine sediment.24-hour urinary proteins were
4.7 grams.

His lipid profile was deranged with
hypercholesterolemia and hypertriglyceridemia.
Rest of the routine blood investigations including
renal function tests were within normal. He was
tested negative for HIV, hepatitis B, C and
Syphilis. RT-PCR for COVID 19 was done and
found negative. Haemoglobin electrophoresis
was done and didn’t reveal any
hemoglobinopathy. Abdominal ultrasonography
revealed mild splenomegaly and moderate
ascites. Bilateral moderate pleural effusion was
seen on chest x-ray and chest sonography. The
right lower limb arterial and venous doppler was
done which was suggestive of subcutaneous
oedema with partial thrombosis of saphenous
vein. ECG and2-D Echocardiography was
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normal.Antinuclear antibody (ANA) test and ANA
profile was unremarkable.

The total leukocyte counts raised to 30,000 /cu
mm on day 3 of admission and patient had
continuous high-grade fever with hypotension.
He had septic shock with metabolic acidosis.
Empiric paraentral antibiotic was started on
admission  which included linezolid and
meropenem. Blood cultures were sent. Surgical
debridement of the foot was done, and tissue
specimen was sent for culture. Blood cultures
showed no growth untii day 7 and was
considered negative. Local site culture of the
tissue showed gram negative rods on primary
isolation (Fig. 6) which was identified as Vibrio
fluvials,differentiated from other vibrio species,
by the Vitek ID/AST GNB automated
system.Organisms were sensitive to gentamicin
and doxycycline. The antibiotics were switched
as per antibiogram report. Patient was also given
injectable human albumin 20% as infusion. He
kept deteriorating until day 10( Figs. 3-5).
Dressing was done daily, and the wound healing
was observed closely. There was significant
reduction in the oedema and development of
granulation tissue at the wound site by day 15.
He recovered from septic shock and total
leukocytes counts started falling (10,000 by day

17). He was discharged by day 25 after
recovering  from sepsis  with healing
wound.

Figs. 1 to 5. Progression of skin lesion from bullous to necrosis and post debridement.
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Fig. 2.

Figs. 1 and 2. Day 1-3: rapid necrosis of tissue

Fig. 4. Day 7 — granulation tissue
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Fig. 5. Day 10 - post debridement

Fig. 6. colonies on nutrient agar - round, translucent approximately 1-2 mm in diameter

3. DISCUSSION part of skin and mucous membrane flora [12].

Most of these infections are minor in nature but
The skin and soft tissue infections are more may progress to complicated infections leading
commonly caused by gram positive organisms 1o tissue necrosis and sepsis when other
like staphylococci and streptococci which are underlying risk factors are present such as



diabetes mellitus and immunodeficient states
[12,13]. It becomes highly challenging to
differentiate  which of these patients require
immediate and surgical management. The
affected area becomes dysfunctional and
depending on comorbidities the infection can
progress rapidly, and patient may develop sepsis
which can lead to death also [13,14].

In case presented above, the patient was non-
diabetic, non- alcoholic individual with nephrotic
syndrome and peripheral venous thrombosis in
right lower limb with secondary cellulitis caused
by this rare, unusual pathogen. Vibrio species
are a rare cause of necrotizing soft-tissue
infections and primary sepsis, which are likely to
occur in patients with hepatic disease, diabetes,
adrenal insufficiency, and immunocompromised
conditions [2]. Among them, most important
vibrio spp which causes skin and soft tissue
infection which often require debridement and

amputation are Vibrio fluvialis and Vibrio
vulnificus.  V.fluvialis is associated with
gastroenteritis and cholera like illness and

among extra-intestinal infections, it has also
been found to cause haemorrhagic cellulitis,
cerebritis, peritonitis and primary septicaemia
[15]. Acute gastroenteritis which rapidly
progresses to shock in 4 to 24 hours, whereas
cellulitis  which rapidly causes local tissue
necrosis associated with haemorrhagic bullae,
further leading to obliterating vasculitis and
vascular necrosis which requires tissue
debridement [15]. V.fluvialis associated cellulitis
can occur when an abraded area of skin is
inoculated by bathing in marine waters where
this bacterium thrives [16]. As it has been
documented that the prevalence of this bacteria
is high in aquatic realm, the exposure to its
infection in our patient could have been during
farming practices where dipping of feet in water
is required.

Very few cases have been reported around the
world, most have been from Asian and
developing countries and having the history of
exposure to marine environment with chronic
illness or in an immunocompromised state.
Majority of the cases required tissue
debridement/amputation and inotropic support.In
our case described above, patient had
immunodeficient state with hypercoagulability
due to loss of proteins in urine secondary to
nephrotic syndrome.Huang Kuo-Chin and Wen-
Wei HsuR, reported a case of Vibrio fluvialis in a
45-year-old male following exposure to brackish
water causing haemorrhagic cellulitis and
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cerebritis which required amputation and causing
death even after aggressive management [15].
Another case of 47 years old Asian fisherman
reported by Tsai Yao-Hung et al in known case
of Hepatitis B infection with exposure to sea
water on an open wound who presented with
swelling and bullae of lower limb, which
progressed to tissue necrosis and an above knee
amputation was performed to save the patient
[16]. Our patient had non haemorrhagic bullae on
admission and which rapidly progressed to tissue
necrosis and required debridement. We
managed the sepsis in our patient aggressively
with multiple tissue debridement, and timely
initiation of tissue culture sensitive antibiotics,
which perhaps helped in containment of the
infection and controlling sepsis.

A retrospective study of 13 patients done by Tsai
Y.H et al on systemic vibrio infection presenting
as necrotising fasciitis and Sepsis revealed that
all of these patients had history of contact with
sea water or raw sea food and all of them had
one or other comorbid conditions like cirrhosis,
diabetes mellitus and chronic kidney disease.12
patients required tissue debridement or limb
amputation with death in 5 patients. The risk
factors identified for high mortality included low
systolic blood pressure and leucopoenia on
admission [17]. In our case our patient denied
exposure to sea water and marine life and he
was vegetarian by diet, and the most possible
exposure could have been from the water used
for agricultural purposes contaminated with
vibrio. Among other extraintestinal
manifestations, it has also been found to cause
ear infections as reported in Taiwan in 2012 by
Chen, Ping-jen, et al, in a 40 year old female,
who acquired the bacteria after swimming, and
presented with purulent exudated otitis
[18].

These bacteria are thermostable and have
hemolysin as virulent factor. It was found by Han
et al that hemolysin from V.fluvialis forms pores
in membranes of erythrocytes inducing osmotic
lysis [19]. There strategies against starvation
helps them survive for long term in sea water
indicating that these species are endemic in
marine environment and can infect marine hosts
when conditions are favourable to them [20].

Antimicrobial resistance is commonly reported in
vibrio species. Culture report of this cited case
had  V.fluvialis resistant to meropenem,
cephalosporins and other beta-lactams. The
V.fluvialis species isolated from diarrheal patients



in Kolkata were resistant to fluoroquinolones and
beta-lactams. It was due to mutations of
quinolone resistance-determining region (QRDR)
of gyrA [21].

We treated our patient with doxycycline and
gentamicin. The empirical antibiotic of choice can
be debated as this pathogen has multiple
resistance patterns. Injectable doxycycline 100
mg 12 hours apart has been recommended by
Haq and Dayal in cases with high index of
suspicion, though it is never a choice for
empirical therapy for sepsis treatment guidelines
[22].

This concise case report aims at providing
knowledge regarding such emerging pathogens
and diseases caused by them, as there is paucity
of literature and reported cases about these
pathogens. Also it highlights the importance of
early debridement, early cultures and early
introduction of appropriate antibiotics as per the
sensitivity and supportive care will significantly
reduce the mortality of patients.

4. CONCLUSION

It is highly recommended to suspect Vibrio
fluvialis in cases of rapidly progressive skin and
soft tissue infections leading to sepsis and
haemodynamic instability in comorbid patients,
and prompt initiation of appropriate antibiotics
with debridement can be lifesaving.

CONSENT AND ETHICAL APPROVAL

As per international standard or university
standard guideline participant consent and
ethical approval has been collected and
preserved by the authors.
ACKNOWLEDGEMENT
We would like to acknowledge Dr.Sangita

Vasawa and Dr.Nidhi from the department of
microbiology for their technical help.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Ramamurthy T, Chowdhury G, Pazhani
GP, Shinoda S. Vibrio fluvialis: An
emerging human  pathogen.  Front
Microbiol. 2014;5:91.

Shravan et al.; AJRID, 6(4): 1-8, 2021; Article no.AJRID.67675

2. Igbinosa EO, Okoh Al. Vibrio fluvialis: An
unusual enteric pathogen of increasing
public health concern. Int J Environ Res
Public Health. 2010;7(10):3628-
3643.

3. Eline Boelee, Gertjan Geerling, Bas van
der Zaan, Anouk Blauw, A. Dick Vethaak.
Water and health: From environmental
pressures to integrated responses. Acta
Tropica. 2019;193:217-226.

4. Pandey PK, Kass PH, Soupir ML, Biswas
S, Singh VP. Contamination of water
resources by pathogenic bacteria. AMB
Express. 2014;4:51.

5. Igbinosa EO, Obi LC, Okoh Al. Occurrence
of potentially pathogenic vibrio in final
effluents of a wastewater treatment facility
in a rural community of the Eastern Cape
Province of South Africa. Research in
microbiology. 2009;160(8):531-7.

6. Schembri MA, Givskov M, Klemm P. An
attractive surface: Gram-negative bacterial
biofilms. Science's STKE.
2002;2002(132):re6.

7. ROomling U. Innate immune mechanisms
with a focus on small-molecule microbe-
host cross talk. Journal of innate immunity.
2019;11(3):191-2.

8. Albertson NH, Nystrom T, Kjelleberg S.
Macromolecular synthesis during recovery
of the marine Vibrio sp. S14 from
starvation. Microbiology.
1990;136(11):2201-7.

9. Hug A, Colwell RR. A microbiological
paradox: Viable but nonculturable bacteria
with special reference to Vibrio cholerae.
Journal of food protection. 1996;59(1):96-
101.

10. Aim RA, Stroeher UH, Manning PA.
Extracellular proteins of Vibrio cholerae:
Nucleotide sequence of the structural gene
(hlyA) for the haemolysin of the haemolytic
El Tor strain 017 and characterization of
the hlyA mutation in the non-haemolytic
classical strain 569B. Molecular
microbiology. 1988;2(4):481-8.

11.  Morris Jr JG, Black RE. Cholera and other
vibrioses in the United States. New
England Journal of Medicine.
1985;312(6):343-50.

12. Lakhani Sucheta J, Hatkar Sunil, Lakhani
Som J. Prevalence and factors associated
with wound colonisation by staphylococcus
species at tertiary care hospital: A cross-
sectional study. Journal of Clinical and
Diagnostic Research. 2020;14(12):DC24-
DC27.



13.

14.

15.

16.

17.

18.

19.

Lakhani Som J, Khara R, Lakhani Sucheta
J, Shah C, Lakhani JD. Clinical and
microbiological profile of skin and soft
tissue infections (SSTI) leading to sepsis.
Ind J Clin Exp Dermatol. 2018;4(3):158-64.
Swartz MN. Clinical practice. Cellulitis. N
Engl J Med. 2004;350(9):904-12.

Huang KC, Wen-Wei Hsu R. Vibrio fluvialis
hemorrhagic cellulitis and cerebritis.
Clinical Infectious Diseases.
2005;40(9):75-7.

Tsai YH, Cheng CC, Huang TJ, Hsu RW.
Necrotizing fasciitis and primary sepsis
caused by Vibrio fluvialis: A case report.
Injury Extra. 2005;36(12):546-9.

Tsai YH, Hsu RW, Huang KC, Chen CH,
Cheng CC, Peng KT, Huang TJ. Systemic
vibrio infection presenting as necrotizing
fasciitis and sepsis: a series of thirteen
cases. JBJS. 2004;86(11):2497-2502.
Chen PJ, Tseng CC, Chan HT, Chao CM.
Acute Oftitis due to Vibrio fluvialis after
Swimming. Case reports in emergency
medicine; 2012.

Han JH, Lee JH, Choi YH, Park JH, Choi
TJ, Kong IS. Purification, characterization

Shravan et al.; AJRID, 6(4): 1-8, 2021; Article no.AJRID.67675

20.

21.

22.

and molecular cloning of  Vibrio
fluvialishemolysin. Biochimica et
BiophysicaActa (BBA)-Proteins and

Proteomics. 2002;1599(1-2):106-14.

Garay E, Arnau A, Amaro C. Incidence of
vibrio cholerae and related vibrios in a
coastal lagoon and seawater influenced by
lake discharges along an annual cycle.
Applied and Environmental Microbiology.
1985;50(2):426-30.

Chowdhury G, Pazhani GP, Nair GB,
Ghosh A, Ramamurthy T. Transferable
plasmid-mediated quinolone resistance in
association with extended-spectrum [3-

lactamases and fluoroquinolone-
acetylating aminoglycoside-6'-N-
acetyltransferase in clinical isolates of
Vibrio fluvialis. International journal of
antimicrobial  agents.  2011;38(2):169-
73.

Haq SM, Dayal HH. Chronic liver disease
and consumption of raw oysters: A
potentially lethal combination—a review of:
Vibrio vulnificus: Septicemia. American
Journal of Gastroenterology.
2005;100(5):1195-9.

© 2021 Shravan et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/67675




