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CASE REPORT

Fatal case of necrotising fasciitis due to Vibrio
vulnificus in a patient with alcoholic liver disease and

diabetes mellitus

Prasanna Bhat,' Maanasa Bhaskar," Sujatha Sistla,' Tamilarasu Kadhiravan®

SUMMARY

Vibrio vulnificus is a halophilic Vibrio found globally. They
are thought to be normal microbiome in the estuaries
along the coasts associated with seawater and seashells.
Infection usually results from consumption of raw
oysters or shellfish or exposure of broken skin or open
wounds to contaminated salt or brackish water. Clinical
manifestations range from gastroenteritis to skin and
subcutaneous infection and primary sepsis. Pathogen has
the ability to cause infections with significant mortality

in high-risk populations, including patients with chronic
liver disease, immunodeficiency, diabetes mellitus and
iron storage disorders. There is often a lack of clinical
suspicion in cases due to Vibrio vulnificus leading to
delay in treatment and subsequent mortality. Herein we
report a case of necrotising fasciitis in a diabetic patient
with alcoholic liver disease caused by Vibrio vulnificus
which ended fatally.

BACKGROUND

Vibrio vulnificus is a halophilic, motile, Gram nega-
tive bacillus that belongs to the family Vibrionaceae
found worldwide in warm coastal areas. Infection
usually results from consumption or handling of
raw contaminated seafood especially shellfish and
oysters or exposure of broken skin or open wounds
to contaminated salt or brackish water. More than
70% of the patients with Vibrio vulnificus infec-
tion have medical history or immunocompromised
state and mortality rate is high even with prompt
diagnosis and aggressive treatment. The number
of infections caused by Vibrio vulnificus is on the
rise due to a change in food habits and increase in
number of high-risk population. Although India
has a long coastline, infections due to this organism
are rarely reported, probably indicating lack of
awareness among both clinicians and laboratory
personnel.'

CASE PRESENTATION

A 52-year-old man, mechanic by occupation,
hailing from a suburb of Chennai, a coastal city in
south India, reported to the emergency department
of our hospital in July 2017 with abdominal pain
and distension, yellowish discolouration of the eyes
and urine, bleeding from the gums and pain and
swelling of the right lower limb for the past 3 days.
He was a chronic alcoholic and smoker for the past 4
years and a diabetic on regular medications. He was

a known case of alcoholic liver disease diagnosed
1month ago when he had similar symptoms and
was treated in a private hospital. The present symp-
toms started after an episode of alcohol intake.

On examination, he was well built and nourished,
restless but oriented. He was found to be afebrile,
had icterus and bilateral pitting pedal oedema. His
blood pressure was 90/70mm Hg and pulse rate
was 97 beats/min without any ionotropic support
and an oxygen saturation of 100% on room air.
Abdomen was soft and distended. No organo-
megaly was detected. Shifting dullness was present
indicating presence of free fluid in the abdomen.
There was swelling and discolouration of the right
lower limb with multiple haemorrhagic bullae over
the dorsum of the foot. Surgical consultation was
obtained and a provisional diagnosis of necrotising
fasciitis was made based on the clinical examina-
tion. Tissue bit was sent for culture and sensitivity.

INVESTIGATIONS

White blood cell count was 12.3x10°/L (neutro-
phils 88%), platelet count was 97 x10°/L, random
blood glucose was 60 mg/dL, blood urea was 48 mg/
dL, creatinine was 3.5 mg/dL, serum albumin was
2.4mg/dL, total bilirubin was 6.51mg/dL, direct
bilirubin was 2.37mg/dL, aspartate aminotrans-
ferase was 122 IU/L, alanine aminotransferase
was 39 IU/L, glutamyl transpeptidase was 199 IU/L,
alkaline phosphatase was 128 IU/L, prothrombin
time was 34.6 s and international normalised ratio
was 2.93.

Ultrasound abdomen revealed presence of
moderate ascites and mild splenomegaly. Liver
showed altered echoes with surface irregularities
suggestive of parenchymal liver disease. Blood
culture sent before the administration of antibiotics
was sterile after 48 hours of aerobic incubation.
Patient was also negative for hepatitis B surface
antigen and anti-hepatitis C antibody by ELISA.

Gram stain from tissue bit did not reveal any
organisms. After 24 hours of aerobic incubation at
37°C, there were grey moist colonies on 5% sheep
blood agar with haemodigestion (figure 1) and
lactose fermenting colonies on MacConkey agar.
Gram stain from culture showed curved Gram
negative bacilli (figure 2). The organism demon-
strated darting motility. The colonies were oxidase
and indole test positive, citrate was utilized, urea
was not hydrolysed and kligler iron agar showed
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Figure 1  Growth on 5% sheep blood agar demonstrating
haemodigestion.

alkaline slant/acid butt reaction without production of gas and
hydrogen sulphide. Acid was produced from glucose, lactose,
salicin, maltose and cellobiose. It was negative for the utilisation
of malonate, sucrose, mannitol, dulcitol, inositol, sorbitol, arab-
inose, raffinose, rhamnose and xylose. The organism was also
found to be positive for orthonitrophenyl-D-galactopyranoside,
lysine decarboxylase and ornithine decarboxylase and negative
for arginine dihydrolase. The isolate did not grow in the absence
of NaCl, however growth was observed in 6% NaCl but not
in 10% NaCl. It was identified as Vibrio vulnificus based on
the above characteristics. The isolate was sensitive to amikacin
(30 ug), ceftazidime (30ug), ceftriaxone(30pg), ciprofloxacin
(5 ng), gentamicin (10 pg), piperacillin tazobactam(100/10 png),
tetracycline (30 pug) and was resistant to ampicillin (10 pg).

TREATMENT

The patient was started on broad spectrum antibiotics viz.
injection piperacillin tazobactam 2.25 g at six-hourly intervals,
injection amikacin 750 mg at 36-hourly intervals and injection
vancomycin 1g at 12-hourly intervals. Patient was also given
injection thiamine, injection vitamin K, injection lactulose and
injection pantoprazole. At 24hours after admission, patient
condition suddenly worsened and developed bradycardia.

Figure 2 Gram stain showing curved Gram negative bacilli.

Injection norepinephrine was given and cardiopulmonary resus-
citation was done.

OUTCOME AND FOLLOW-UP
Despite this, he continued to deteriorate and expired due to
septic shock.

DISCUSSION

Vibrio vulnificus infection has been reported in diverse climate
zones throughout the world. Environmental studies have shown
that Vibrio vulnificus is part of the normal bacterial flora in the
estuaries along the coasts and is associated with seawater and
seashells. It is usually seen in water where the temperatures are
above 20°C and salinity is between 5 and 25 parts per thousand
(ppt). However salinities greater than 30 ppt will substantially
reduce the concentration of Vibrio vulnificus. As a result most
of the cases can be traced to tropical and subtropical areas.*The
present case was admitted in the emergency department during
the month of mid-July when the water temperatures and Vibrio
vulnificus colony count is typically high.

Necrotising fasciitis due to Vibrio vulnificus has been increas-
ingly reported from the eastern countries like Taiwan and Hong
Kong.>™® Cheung et al® reported a series of necrotising fasciitis
(NF) cases, where 83% were caused by Vibrio species. Fish-
ermen were recognised to be the susceptible individuals. He
reported that up to 50% and 11% of the shellfish and crabs,
respectively, were culture positive for Vibrio species during the
months of summer. In India, studies have indicated presence of
Vibrio vulnificus in the oysters and clams ranging from 16.6% to
56.6%.”"" Though India has a long coastline and many people
depend on fishing for their livelihood, not many cases of Vibrio
vulnificus infection have been reported in the country probably
due to lack of awareness among the clinicians and laboratory
personnel, or proper cooking of seafood before consumption.

As few as five cases of Vibrio vulnificus infection have been
reported from the country, two cases of gastroenteritis, two cases
of wound infection and one case of necrotising fasciitis, all
from the west coast of India.> > The necrotising fasciitis case
reported by Madiyal et al, involved a 52-year-old man with alco-
holic liver disease, who presented with sepsis and ulceration and
haemorrhagic bullae over both lower limbs. The patient was
started on piperacillin-tazobactam and teicoplanin which was
changed to ceftazidime and doxycycline when suspected Vibrio
was isolated from blood culture. The patient recovered with
treatment.

Infections associated with Vibrio vulnificus were first reported
in 1979 by Blake et al, of the USA Centres for Disease Control
who reviewed 15 cases of wound infection due to Vibrio
vulnificus. At that time, it was described as ‘rare, unnamed
halophilic lactose fermenting Vibrio species’. Infection is usually
acquired by consumption or handling of contaminated seafood
such as shellfish."> We could not elicit any history of raw shell-
fish intake though the practice of eating raw oyster/shellfish is
not common in this part of the country. There were no obvious
cuts or injury in the lower limb which could have acted as the
portal of entry. However, possibility of minor abrasions/wounds
could not be ruled out considering the profession of the patient.
Cases of spontaneous cellulitis due to Vibrio vulnificus also have
occurred in the limbs without an obvious portal of entry. This
postulates that visible skin breaks or wounds are not absolutely
necessary for cases of soft tissue infection of limbs exposed to
contaminated seafood or water.'®™"”
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Rare and atypical presentations include pneumonia, menin-
gitis, endometritis, septic arthritis, endophthalmitis and spon-
taneous bacterial peritonitis.! '® 2°* Most of the cases occur
in patients with some underlying disease condition which is
either immunocompromising or lead to elevated serum iron
levels eg, chronic hepatitis especially cirrhosis due to alcohol
intake or chronic hepatitis B or C infection, cirrhosis, diabetes
mellitus, steroid medication, multiple myeloma, haemochro-
matosis, end stage renal disease and so on. Several reports on
animal studies suggest that the bacterial load required to cause a
fatal disease decreases considerably in mice with experimentally
increased iron levels. This has been correlated in human cases
where a severe, highly fatal disease is observed in patients of
haemochromatosis or in patients with iron saturation of trans-
ferrin raised =509%.%2"The iron is found to enhance the growth
of the organism and decrease the function of the neutrophils.!
Unfortunately, the iron concentration in our patient was not
determined.

Treatment of infection with Vibrio vulnificus should be aggres-
sive because of the rapid onset and high mortality associated with
it. Vibrio vulnificus is usually susceptible in vitro to multiple anti-
microbial agents. A regimen of ceftazidime and doxycycline for
7-14 days is recommended by Centers for Disease Control and
Prevention for wound infections." Early and aggressive surgical
exploration is required for the treatment of necrotising fasci-
itis and gangrene to remove the necrotic debris that will further
help in the spread of infection. Antibiotics alone without surgical
intervention is usually ineffective due to the thrombosis of the
blood vessels supplying the affected area. Mortality is said to be
low in case of necrotising fasciitis if adequate debridement and
fasciotomy has been performed early.® =2 In the present case,
piperacillin-tazobactam, amikacin and vancomycin were admin-
istered empirically and surgical debridement was done the next
day. Unfortunately, the patient succumbed to the disease on the
same day.

The case presented earlier describes a patient with necro-
tising soft tissue infection. History of contact of open wounds
to contaminated salt water or handling contaminated seafood
especially shellfish and oysters could not be obtained due
to the lack of clinical suspicion of Vibrio vulnificus causing
necrotising fasciitis in this case. The patient had alcoholic liver
disease and diabetes mellitus which are well-recognised risk
factors for Vibrio vulnificus infection. Considering the above
findings, it is difficult to tell whether it is a case of primary
sepsis with metastatic skin lesions or wound infection due to
Vibrio vulnificus. Absence of fever, gastrointestinal symptoms
and negative blood culture report points more towards the
diagnosis of wound infection due to Vibrio vulnificus rather
than primary sepsis.

Learning points

» Vibrio vulnificus is a halophilic marine Vibrio implicated in
causing infections in high-risk groups which are often fatal
if diagnosis and management are delayed. Clinicians and
laboratory personnel should have a high index of suspicion,
thereby helping in early and accurate diagnosis for the
prompt initiation of therapy considering the high mortality
associated with Vibrio vulnificus infections. As definitive
diagnosis may take 48 hours, it may be prudent to start
empirical therapy directed against Vibrio vulnificus in patients
with underlying liver disease specially from coastal areas and
a positive exposure history.
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