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ABSTRACT

Vibrio vulnificus (V. vulnificus) infection is arare
disease in Japan but the leading cause of death
related to raw seafood consumption. We hereby
reported a successfully treated case of V. vulni-
ficus septicemia, severe necrotizing fasciitis,
disseminated intravascular coagulation and mul-
tiple organ failure after raw perch consumption
with underlying alcoholic liver cirrhosis and
diabetes mellitus. It is the first report of a case of
V. vulnificus infection caused by eating raw
perch, whereas V. vulnificus infection should be
suspected in all of middle-aged to elderly men
with underlying immunosuppressive diseases,
who have recent consumption of raw seafood or
contact with seawater, especially in the summer.
The levels of HbAlc and glycoalbumin were not
high in the present case, however, obvious hy-
perglycemia was found even after the infection
had completely healed. On reviewing 166 case of
V. vulnificus infection in Japan including ours,
the complication of diabetes mellitus, one of
immunocompromised condition, was found only
in 11%, although it had been reported that indi-
viduals strongly suspected of having diabetes
were 17.2% among the Japanese male popula-
tion aged from 40 to 74 years. Because diabetes
mellitus might be underdiagnosed in the previ-
ous reports, intensive examinations are consid-
ered to be necessary in order to correctly diag-
nose diabetes mellitus in patients with severe V.
vulnificus infection.
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1. INTRODUCTION

Vibrio vulnificus (V. vulnificus) is a marine gram-
negative bacterium that is endemic in warm coastal wa-
ters. V. vulnificus infection results in 3 clinical syndromes:
primary septicemia, wound infection and gastrointestinal
illness [1]. Individual who are most susceptible to V. vul-
nificus infection usually suffer from a chronic disease
that affects either liver function or the immune system
[2]. V. vulnificus infection causes fulminant and invasive
disease and has a high mortality rate. There have been
numerous reports of ¥ vulnificus infection in Japan since
1978 [3]. Here, a successfully treated case of V. vulnifi-
cus septicemia complicated with shock, necrotizing fas-
ciitis, disseminated intravascular coagulation (DIC), and
multiple organ failure (MOF) is presented. The literature,
including 166 reported case of this infection in Japan, is
also reviewed.

2. CASE REPORT

A 60-year-old man with swelling of both lower ex-
tremities was admitted to our hospital on July, 2007. The
medical history of the patient was unclear because he had
not undergone any prior physical checkup. Five days
earlier, he had suffered from discomfort, subjective fever,
and pain in both lower extremities. He was an inhabitant
of Tokyo; he had consumed sliced law perch a week
prior to the onset of clinical symptoms, but there was no
history of contact with seawater at that time. He con-
fessed alcohol abuse and refused any prior episode of
trauma.

On admission, he was afebrile, his blood pressure was
101/70 mmHg, and his heart rate was 92 beats/min. His
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lower extremities showed free movement but were swol-
len and painful with purpuric macules, hemorrhagic bul-
lae and epidermolysis (Figure 1). The white blood cell
count was 9.2 x 10°/L (neutrophil 91%); platelet count,
35 x 10°/L; and hemoglobin level 115 g/L. Other labora-
tory findings were as follows: serum albumin, 16 g/L;
cholinesterase, 74 IU/L; total cholesterol, 1.97 mmol/L;
total bilirubin, 44.5 pmol/L; aspartate aminotransferase,
85 IU/L; alanine aminotransferase, 33 IU/L; alkaline
phosphatase, 410 IU/L; y glutamyl transpeptidase, 263
IU/L; lactate dehydrogenase, 306 IU/L; creatine kinase,
684 IU/L; blood urea nitrogen, 9.64 mmol/L; serum
creatinine, 206.86 mmol/L; blood sugar 15.0 mmol/L;
C-reactive protein, 8.30 mg/dL; and antistreptolysin-O,
237 U/L. Hemoglobin Alc (HbAlc) and glycated albu-
min (GA) was 4.9% and 14.9%, respectively. The HbAlc
level was calibrated by the Japan Diabetes Society (JDS)
standard calibrators. The value for HbAlc (%) is esti-
mated as a National Glycohemoglobin Standardization
Program (NGSP) equivalent value (%) calculated by the
formula: HbAlc (JDS) + 0.4 [4]. The antistreptokinase
level was 640x higher than the normal level. Either hepa-
titis B surface antigen or hepatitis C virus antibody was
negative. Arterial gas analysis, performed when the pa-
tients was breathing room air, showed the following
findings: pH, 7.397; PaCO, 17.9 mmHg; PaO2, 93.9
mmHg; and bicarbonate, 10.8 mmol/L. The prothrombin
time was 50.5%; prothrombin time international normal-
ized ratio, 1.72; activated partial thromboplastin time,
39.5 s; fibrinogen level, 8.96 umol/L; and fibrin degen-
eration product level, 56 pg/mL. A chest radiograph
showed cardiomegaly with a cardiothoracic ratio of
54.8%, and bilateral pleural effusion. A computerized
tomography scan of the lower extremities showed hon-
eycomb patterns in the fascia, fat and muscle (Figure 2).
Necrotizing fasciitis was diagnosed on the basis of ne-
crosis of subcutaneous tissue and fascia, with variable
involvement of the skin and muscle.

The patient was immediately administered pazuflox-
acin (500 mg) and clindamycin (600 mg) at 12 h inter-
vals. At 12 h after admission, the patients condition sud-
denly worsened, and he developed septic shock. A repeat
chest radiograph showed progressive bilateral pulmonary
congestion and pleural effusion. Echocardiography of the
left ventricle showed diffuse hypokinesis and an ejection
fraction of 44%. The patient was diagnosed with fulmi-
nant DIC and MOF. Dopamine and norepinephrine were
administered, and endotoxin absorption therapy was
performed by means of hemodialysis. The patient was
administered a daily dose of gabexate (2000 mg) and
heparin (10,000 units) combined with antithrombin III
(1500 units) as emergent therapy for DIC. Additionally,
insulin infusion and sliding scale were administered at a
dosage of 70 units/day in order to achieve glycemic con-
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Figure 1. Skin lesions with purpuric macules, hemorrhagic
bullae, and epidermolysis on both the lower extremities up to
the knees at the time of admission; Vibrio vulnificus was not
detected in the material aspirated from a local lesion. The pho-
tograph has been reproduced after receiving the patient’s con-
sent.

Figure 2. Computerized tomography scan of the extremities at
the time of admission showed honeycomb patterns in the fascia,
fat and muscle.

trol, i.e., a blood sugar level of less than 11.1 mmol/L.
Blood culture examination performed at the time of ad-
mission was positive for a gram-negative bacillus, which
was identified as V. vulnificus on the fifth hospital day;
however, cultures of fluid obtained from the hemorrhagic
bulla and the ankle joint were negative. Subsequently, the
patients was administered cefzopram (1 g) every 12 h
because V. vulnificus is sensitive to this antibiotic. On the
30th hospital day, insulin was replaced with mitiglinide,
which is also known as a rapid-acting insulin secre-
tagogue. The sizes f skin lesions were subsequently re-
duced by the management with closed wet dressings.
When the patients achieved cardiovascular stability,
the indocyanine green retention test and 75 g oral glu-
cose tolerance test (OGTT) were performed to confirm
liver cirrhosis and diabetes mellitus, respectively. Alco-
holic liver cirrhosis was diagnosed on the basis of indo-
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cyanine green retention of 54.8% at 15 min and the find-
ings according to abdominal ultrasonography. Diabetes
mellitus was diagnosed on the basis of the OGTT find-
ings of blood sugar level of 11.7 mmol/L at 120 min and
a random blood sugar level of greater than 11.1 mmol/L
since admission. On the 120th hospital day, his blood
urea nitrogen level improved to 4.28 mmol/L and
creatinine level to 43.47 pumol/L. Early diabetic neph-
ropathy was diagnosed on the basis of a urinary albumin
excretion rate of 32.2 mg/g/creatinine. Fundoscopic ex-
amination showed no diabetic retinopathy. Diabetic neu-
ropathy was difficult to evaluate because of the skin le-
sions on both the lower extremities. At this stage, the
urinary C-peptide immunoreactivity was 56.5 pg/day
when on mitiglinide treatment, HbAlc, 5.2%; and GA
16.6%, and the hemoglobin level had improved to 131
g/L and albumin level to 46 g/L. He was discharged on
the 154th hospital day, and 7 months later, the skin le-
sions had almost healed.

3. DISCUSSIONS

Necrotizing fasciitis is a rare infection of the deep lay-
ers of the skin and subcutaneous tissue; it is easily
spreads to the fascia and is commonly known as a fresh-
eating disease. Most case of necrotizing fasciitis are
caused by group A (beta) hemolytic Streptococcus pyo-
genes; and the other causative organism are Staphylo-
coccus aureus, V. vulnificus, Clostridium perfringens,
and Bacteroides fragilis [5,6].

V. vulnificus is a halophilic, rod-shaped, gram-negative
bacillus of the family Vibrionaceae. It is commonly
found in warm coastal waters and is isolated in high
concentrations from shellfish, especially oysters [7].
Most cases of V. vulnificus infection are recognized as
primary bacteremia manifesting as skin and soft tissue
infection, occurring mainly in men over 40 years of age
with a history of excessive alcohol consumption and un-
derlying hepatic disease such as liver cirrhosis or hepati-
tis.

Our patient was a typical case of this infection: he was
a 60-year-old man with alcoholic liver cirrhosis and dia-
betes mellitus. V. vulnificus infection occurs in the sum-
mer, as seen in our case. Epidemiological history ob-
tained from the patients revealed no recent contact with
seawater or ingestion of oysters; however, he had con-

sumed slice raw perch 1 week prior to the onset of illness.

To the best of our knowledge, ours is the first report of a
case of V. vulnificus infection caused by eating raw
perch.

Diabetes mellitus and liver cirrhosis reduce host resis-
tance to bacterial infections owing to the immunocom-
promised status. HbAlc or GA are common indicators of
long-term glycemic control, but both levels of these pa-
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rameters were almost normal in our patients because of
anemia or hypoalbuminemia due to underlying liver cir-
rhosis and severe infection. To minimize the occurrence
of the potentially fatal infection, patients with such un-
derlying diseases should avoid eating undercooked sea-
food or exposing open wound to seawater and marine
products, especially in the summer or during warm
weather.

On reviewing the 166 cases of V. vulnificus infection
in Japan [8-14] including our case (Table 1), the average
age of the patients was 60 years old (range, 23 to 81) and
approximately 90% were men. Most of the patients had
septic type infection with high mortality rate. Sixty-nine
of 166 patients (42%) had liver cirrhosis and 18 (11%)
had diabetes mellitus. This complication rate of diabetes
mellitus seems too low compared to the prevalence of
diabetes mellitus in Japan. The Ministry of Health, La-
bour and Welfare of Japan reported that individuals
strongly suspected of having diabetes were 17.2% among
the male population aged from 40 to 74 years [15]. Al-
though the levels of HbAlc and GA were not high in the
present case, obvious hyperglycemia was found even
after the infection had completely healed. Anemia and
hypoalbuminemia are common in patients with severe V.
vulnificus infection, especially in those with liver cirrho-
sis. Because HbAlc or GA is not useful for the diagnosis
of diabetes mellitus in patients with anemia or hypoal-
buminemia, diabetes mellitus might be underdiagnosed
in the previous reports. Intensive examinations are con-
sidered to be necessary in order to correctly diagnose
diabetes mellitus in patients with severe V. vulnificus

Table 1. Review of 166 cases of Vibrio vulnificus infection
reported in Japan.

Clinical characteristics ~ Mean + SD/Case number Mortality rate

Age (years) 60.4+12.2
Men 148 (89%)
Month of onset
July to September 115 (69%)
Other 27 (16%)
Unknown 24 (15%)

Underlying disease

Liver cirrhosis 69 (42%) 23 (33%)
Diabetes mellitus 18 (11%) 9 (50%)
Clinical presentation
Primary septicemia 137 (83%) 101 (74%)
Wound infection 24 (13%) 7 (29%)
Gastrointestinal illness 5 (3%) 0 (0%)
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infection.

Mortality rates related to necrotizing fasciitis in the
case of group A (beta) hemolytic Streptococcus pyogenes
range from 20% to 60% [16], and from 50% to 70% in
the case of V. vulnificus infection because of the devel-
opment of primary septicemia [17]. It is difficult to dis-
tinguish these infections from histopathological findings,
and a history of recent consumption of raw seafood is the
only clue to V. vulnificus, especially in the patients with
an immunocompromised status [11].

Treatment of V. vulnificus infection includes antibiot-
ics, skin lesions therapy, and management of shock and
DIC. Early suspicion of this infection and aggressive
antibiotic treatment are required to avoid fatal outcome.
V. vulnificus infection should be suspected in all of mid-
dle-aged to elderly men with underlying immunosup-
pressive diseases, who have recent consumption of raw
seafood or contact with seawater, especially in the sum-
mer.
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