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BACKGROUND: Vibrio vulnificus can cause a necrotizing soft tis-
sue infection or primary septicemia; these infections are collectively
known as vibriosis. This bacterium is commonly found within mol-
luscan shellfish. Primary septicemia is often fatal, principally affect-
ing persons with chronic liver disease.
CASE PRESENTATION: A fatal case of V vulnificus sepsis that
developed in a patient with chronic hepatitis B and chronic renal
failure is reported. Diagnosis was made by isolation of the pathogen
by blood culture. Upon further questioning, the patient’s family
recounted that the patient had handled and ingested Tilapia species
fish in the hours preceding the patient’s presentation. Despite treat-
ment with doxycycline and cefotaxime, in conjunction with support-
ive care in the intensive care unit, the patient died on day 7 from
multiple organ dysfunction.
CONCLUSION: The present case highlights the need to consider
V vulnificus in the microbiological differential diagnosis when a per-
son presents with sepsis and bullous cutaneous lesions. The impor-
tance of educating patients with liver disease (and certain other
chronic diseases) about the need to be cautious when handling or
consuming seafood is underscored.
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Septicémie à Vibrio vulnificus après manipula-
tion d’un Tilapia : Rapport de cas et revue de
la littérature

HISTORIQUE : Vibrio vulnificus peut causer une infection nécrosante
des tissus mous, ou septicémie primaire. Ces infections sont regroupées
sous le terme vibrioses. Cette bactérie est souvent présente dans les
mollusques. La septicémie primaire est souvent fatale, surtout chez les
personnes qui souffrent de maladie hépatique chronique.
PRÉSENTATION DU CAS : On présente ici un cas fatal d’infection à
V vulnificus qui s’est développé chez un patient atteint d’hépatite B et
d’insuffisance rénale chroniques. Le diagnostic a été posé après que l’on
ait isolé l’agent pathogène à l’hémoculture. À l’interrogatoire, la famille
du patient a révélé que celui-ci avait manipulé et mangé du Tilapia

quelques heures avant de se présenter. Malgré le traitement par
doxycycline et céfotaxime et les mesures de maintien des fonctions vitales
à l’unité de soins intensifs, le patient est décédé le septième jour par suite
d’une insuffisance pluriorganique.
CONCLUSION : Ce cas rappelle la nécessité de tenir compte de
V vulnificus lors du diagnostic microbiologique différentiel quand une
personne se présente avec une septicémie et des lésions cutanées
bulleuses. Il est important d’aviser les patients qui souffrent de maladie
hépatique (et de certaines autres maladies chroniques) de la nécessité
d’être prudents lorsqu’ils manipulent ou consomment des poissons et
fruits de mer.

CASE PRESENTATION
A 58-year-old man presented to his local community hospital
4 h after onset of fever and a painful, swollen left arm. His
medical history included chronic hepatitis B virus infection,
end-stage hypertensive nephropathy requiring hemodialysis
and coronary artery disease. The patient had no history of
travel or animal exposure. Initial examination revealed ery-
thema of the left arm and thrombosis of the left arteriovenous
fistula. Blood cultures were drawn, and the patient was admit-
ted. Treatment with cefazolin 2 g intravenously (IV) was initi-
ated. Within 12 h, the patient developed bullous lesions on
the distal aspect of both upper extremities, predominantly on
the left arm. Intravenous fluids, vasopressors and mechanical

ventilation were required over the subsequent 6 h for progres-
sive shock and respiratory failure. The patient was then trans-
ferred to a tertiary care hospital.

On admission to the tertiary care hospital, physical exami-
nation findings were remarkable for a temperature of 38.3°C,
pulse of 111 beats/min, blood pressure of 104/58 mmHg (on
vasopressin and neosynephrine), as well as hemorrhagic bullae
and serous, fluid-filled, flaccid bullae on the distal arms
(Figure 1). No breaks in the skin were identified on his hands.
The initial laboratory data were notable for a white blood cell
count of 4.9×109 leukocytes/L (3.7×109 bands/L), myonecrosis
(creatine kinase 1437 U/L, myoglobin 3843 µg/L) and dissemi-
nated intravascular coagulation (platelet count 24×109/L,
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international normalized ratio 5.9 and prolonged activated par-
tial thromboplastin time 48.8 s). Gram stain of fluid aspirated
from bullae revealed heavy (4+) polymorphonuclear leukocytes
but no organisms. The patient was started empirically on van-
comycin (one dose of 1 g IV) and meropenem (500 mg IV every
24 h, adjusted for his dialysis status). Within 24 h of presenta-
tion to the original hospital, a Gram-negative bacillus was iso-
lated from the initial peripheral blood cultures. Computed
tomodensitometry imaging of the abdomen and pelvis revealed
no intra-abdominal source of infection.

Initial identification of the isolate by the VITEK 2 auto-
mated system (bioMérieux, USA) revealed Vibrio vulnificus.

The antimicrobial regimen was therefore changed to doxycy-
cline (100 mg IV every 12 h) and cefotaxime (2 g IV every
24 h) on day 2 of hospitalization at the tertiary hospital.
Confirmation of the isolate was performed by an alternate phe-
notypic method (API 20E system, bioMérieux), by demonstra-
tion of green-pigmented colonies on thiosulfate-citrate bile
salts-sucrose agar, and by 16S ribosomal RNA sequencing
(accession number gi|27360771|gb|AE016801.1, V vulnificus
CMCP6 chromosome 1).

Upon further questioning of the family, it was discovered
that the patient had purchased and prepared fresh Tilapia
species fish for supper the evening he presented to the primary
hospital. The remaining Tilapia fish (which, at this point, had
been cooked and refrigerated) was obtained and sent to the
Canadian Department of Fisheries, where bacterial cultures
were negative for Vibrio species. The Canadian Food Inspection
Agency confirmed that the fish had been imported from a fish
farm in North Dakota. Investigations  held in conjunction with
the United States Food and Drug Administration revealed no
metachronous cases reported to Canadian or American public
health authorities in the four-week time frame before and after
onset of illness of the index case.

Despite appropriate antibiotics and supportive management,
the patient died on day 7 from multiple organ dysfunction.

DISCUSSION
V vulnificus is a halophilic, Gram-negative bacillus with a
worldwide distribution. It is characteristically found in marine
animals that inhabit warm bodies of water with intermediate
salinities, such as the coastal waters along the Gulf of Mexico
(1,2). It can also be found in Canada. A review of the envi-
ronmental distribution of V vulnificus in Canada (3) demon-
strated its presence in the waters and domestically harvested
shellfish along the western and eastern coasts. However, this
low-level, seasonal presence does not seem to be an important
reservoir for disease in Canada, as no food-related cases have
been reported (3). However, because noncholerae vibrios are
not reportable to public health authorities, the true incidence
of disease in Canada remains unknown.

Typical organisms that can harbour V vulnificus are
uncooked molluscan shellfish (particularly oysters), clams and
crabs (1,2,4). In Canada, V vulnificus has been identified in
oysters in British Columbia, as well as in mussels and clams
from New Brunswick and Prince Edward Island (3). In addi-
tion to these aquatic wildlife, V vulnificus has also been isolated
from plankton and certain types of fish (5,6). The predomi-
nant season for microbial proliferation are the warm summer
months, where virtually 100% of oysters carry V vulnificus
and/or Vibrio parahaemolyticus (1).

The most likely source of vibriosis in this case is the Tilapia
fin-fish handled by the patient in the hours preceding the
acute onset of symptoms. Although V vulnificus was not isolated
from the fish remnants, this putative link is supported by the
temporal relationship between exposure and disease, with con-
comitant absence of travel and other potential exposures within
the incubation period for V vulnificus.

Vibrio species cause three major forms of infection: gas-
troenteritis, wound infection and primary septicemia (particu-
larly involving V vulnificus), which is defined as bacteremia
without an obvious focus of infection.

A primary necrotizing wound infection may account for the
patient’s clinical presentation, as the distribution of the bullae
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Figure 1) Characteristic bullous skin lesions of Vibrio vulnificus sepsis.
A Hemorrhagic, fluid-filled bullae of the left forearm, with evidence of
desquamation in the wrist area; B Massive denudation of the epithelium
in the previous area of the bullae; C Serous, fluid-filled blisters and 
collapse of bullae (which eventually desquamated) on the right forearm
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was suggestive of a handling-related source. Wound infections
with V vulnificus have been reported in fishermen and other
individuals while handling certain types of fish, including
Tilapia species (7,8). Pond-cultivated Tilapia species fish was
the point source responsible for 61 of 62 (98%) cases of an out-
break of V vulnificus wound infection and bacteremia in Israel
(9); the other case was related to exposure to carp. Two fatali-
ties related to that outbreak have been reported (10). The
present patient, however, had no apparent evidence of a cuta-
neous portal of entry.

More likely, the patient’s presentation was that of V vulnificus
primary septicemia. This condition typically presents with
fever, hypotension and cutaneous manifestations, most com-
monly hemorrhagic bullae on the extremities (1,11). Clinical
criteria have been formulated to allow for a presumptive diag-
nosis of V vulnificus sepsis (Table 1) (12). Retrospectively, this
patient fulfilled all four of these criteria. Primary septicemia
occurs after the consumption of raw or improperly cooked
foods containing V vulnificus, in persons with certain predis-
posing conditions. Although the Tilapia species fish was the
most plausible source in this case, the fish remnants yielded no
organisms, arguing against inadequate cooking as the point of
transmission. Microbiological recovery, however, may have
been limited by the refrigeration of these remnants before they
were brought in by the patient’s family. A compromised yield
occurs when ambient temperatures are below 10°C; under this
condition, changes in fatty acid metabolism allow the organ-
ism to enter a viable but nonculturable state, particularly if ini-
tial levels of the organism were low (13). Alternatively,
accidental ingestion may have occurred during handling of the
raw fish. The median time between exposure and onset of
symptoms is 18 h (14), similar to the chronology of events in
the present case. Patients with shock on initial presentation or
who develop shock within 12 h of hospitalization have the
highest mortality (over 90%) (1).

Reports of serious infections with V vulnificus are rare, with
an incidence of approximately 0.5 cases/100,000 population
per year in the United States (1). However, the case-fatality
rate is high in immunocompromised individuals, exceeding
50% (1,4). The classical comorbidity predisposing to primary
septicemia is chronic liver disease or cirrhosis (1,15), typically
from alcoholism or hemochromatosis. Chronic hepatitis B
or C virus infection-related hepatic diseases (liver cirrhosis
and hepatoma) are well-known risk factors in Asian coun-
tries (16,17). Although our patient had a history of chronic
hepatitis B virus infection (surface antigen-positive, 
hepatitis B virus-DNA-positive by polymerase chain reaction,
with presence of precore mutant sequence), he had no evi-
dence in previous assessments or on the current computed
tomodensitometry of a precirrhotic/cirrhotic state or a
hepatoma. Other underlying illnesses that are potential 
risk factors for V vulnificus sepsis include chronic renal
disease/hemodialysis and intravenous iron therapy (18,19).
The increased susceptibility to virulent disease under these
conditions may relate to the organism’s ability to grow rapidly
in the presence of iron. The survival of V vulnificus in human
whole blood or tissue is higher with elevated serum transferrin
iron saturation levels and with greater serum ferritin concen-
trations (20). Other conditions associated with defects in host
defenses (eg, diabetes mellitus [21], long-term administration
of corticosteroids [22] and HIV [23]) have also been reported
as possible risk factors for severe disease.

Early antimicrobial therapy directed against V vulnificus is
essential for successful management. Currently, the Clinical
and Laboratory Standards Institute (formerly National
Committee for Clinical Laboratory Standards) has no inter-
pretive standards for antimicrobial susceptibility testing for
V vulnificus. However, based on an early murine model (24),
and subsequently supported by a clinical case series from
Florida (1,4), first-line therapy should include a tetracycline
(eg, doxycycline 100 mg IV every 12 h). In time-kill studies, a
regimen of minocycline (100 mg IV every 12 h) and cefo-
taxime (2 g IV every 8 h) has been shown to have a synergistic
inhibitory effect on the growth curves of V vulnificus (25). In
an experimental mouse model of V vulnificus soft tissue infec-
tion, this combination therapy was associated with better sur-
vival when compared with monotherapy (26). Ciprofloxacin
(400 mg IV every 12 h) has been used successfully for the treat-
ment of wound infections, and the newer fluoroquinolones
appear to be as effective as the minocycline-cefotaxime combi-
nation both in vitro and in vivo (17). A previous murine model
failed to demonstrate in vivo efficacy for cefazolin (24), the
antimicrobial administered in the present case on initial pres-
entation. Empirical treatment upon transfer to the tertiary
hospital included vancomycin and meropenem. The in vitro
efficacy of meropenem against Vibrio species has been previ-
ously demonstrated (27).

Surgical intervention (incision and drainage, debridement,
fasciotomy and amputation) may be considered as an adjunct
to medical management for primary necrotizing soft tissue
infection due to V vulnificus (28). Convincing studies demon-
strating a beneficial effect on survival, however, are lacking.

Although V vulnificus was isolated in the present case, other
bacteria associated with exposure to aquatic environments or
marine flora may also cause severe soft tissue infections and/or
septicemia in humans. A similar presentation of cellulitis,
myonecrosis or septicemia in patients with pre-existing liver
disease can occur with Edwardsiella tarda after ingestion of raw
fish (29). As well, infections due to Plesiomonas shigelloides
(30,31), Aeromonas hydrophila (32,33), Erysipelothrix rhu-
siopathiae (34,35), Mycobacterium marinum (36) and
Streptococcus iniae (37,38) have occurred after the handling of
fish. The latter pathogen was responsible for a cluster of four
cases in the greater Toronto area in 1995/1996, in association
with Tilapia species fish as well. None of these pathogens were
identified in the present study.

Vibrio vulnificus septicemia after handling Tilapia species fish
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TABLE 1
Criteria for the presumptive clinical diagnosis of Vibrio
vulnificus sepsis*

1. Hypotension, shock or other evidence of sepsis (eg, for wound 

infections, presence of rapidly progressive cellulitis or myonecrosis).

2. A history of chronic liver disease/cirrhosis (eg, alcoholism, 

hemochromatosis or chronic hepatitis B) or immunosuppression 

(eg, HIV). Although not proposed in the original criteria, chronic renal 

disease/hemodialysis may be considered a risk factor (18).

3. A history of recent consumption of raw or improperly cooked shellfish 

(including foods that have been contaminated by them), or exposure of 

wounds to estuarine water.

4. Presence of characteristic bullous skin lesions (eg, hemorrhagic 

fluid-filled bullae).

*Adapted from reference 12
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CONCLUSIONS
To our knowledge, this is the first case of V vulnificus primary
septicemia described in Canada. The present case highlights
the need to consider V vulnificus as a cause of sepsis associated
with bullous cutaneous lesions, even in areas where the
pathogen is not endemic because patients may still be exposed
via imported shellfish and seafood. It also underscores the
importance of educating patients with certain chronic diseases,

such as liver disease or chronic renal failure, about the need to
be cautious when handling such foods (eg, abstinence, wearing
protective gloves), as well as about the hazards associated with
the consumption of improperly cooked foods.
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