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Introduction: Vibrio vulnificus infections are a growing problem worldwide. In recent 
years, infections with this bacteria have been reported in Central Europe, especially in 
the German Baltic coast but also in France and Italy. Climate warming causes the sea 
temperature to increase every year, which translates to an increased risk of infections 
from the Vibrio group. Most of these are mild and present as wound infections, but 
some patients develop life-threatening sepsis from either ingestion of infected mollusks 
or wound lesions that develop into generalized infections. Illness may be associated 
with necrotizing fasciitis and may require several weeks of therapy, often based on 
a surgical operation, demarcation of necrosis or limb amputation. A case such as the 
one described in this manuscript has not been previously described in Poland and 
demonstrates the need for a multidisciplinary approach to infection with Vibrio 
vulnificus.
Case Presentation: A 68-year-old patient was pricked with an unknown object in the side 
of a lower limb during his stay at the Polish seaside. He developed a life-threatening 
infection in the form of severe sepsis with multiple organ failure. He required broad- 
spectrum antibiotic therapy, and after obtaining results for Vibrio vulnificus targeted therapy, 
a surgical operation with skin lesion decompression and fasciotomy was performed. Finally, 
hyperbaric chamber therapy was given. The patient’s general condition improved, and local 
changes and his vital parameters stabilized.
Conclusion: Vibrio vulnificus infection may be confused with other causes of skin and 
subcutaneous tissue infection, although it requires a different approach and different targeted 
antibiotic therapies. This infection may take the form of a life-threatening disease requiring 
a multidisciplinary approach.
Keywords: case report, Vibrio vulnificus, sepsis shock, crustaceans, hyperbaric chamber

Introduction
Vibrio vulnificus is a ubiquitous, gram-negative, comma-shaped bacterium typically 
found in the Gulf of Mexico but also Massachusetts Bay, areas near Washington 
state, and far-east Asia,1 coastal areas and estuaries. It lives in brackish water (in 
river estuaries, where it is possible to mix fresh and salt water). It prefers a tropical 
and subtropical climate with a water temperature above 18°C, but it has also been 
isolated in waters with a lower average temperature.

Infection with Vibrio vulnificus is a significant cause of mortality from seafood in 
the US.1 In coastal areas of the US, the incidence is 0.5/100,000 people. Since 2003, 
isolated cases of infections with this pathogen have been reported on the German Baltic 
coast. The source of infection is filter mollusks, primarily oysters.2 Infection is possible 
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through ingestion of contaminated food and from the shells 
or spicules of infected mollusks, fishes, or crustacea.

Vibrio vulnificus can cause infection of wounds after 
entry into the body via this route or primary sepsis3 (mainly 
among patients who eat infected mollusks), with a mortality 
of over 90%, especially in patients presenting for care with 
hypotension and in patients with hepatic insufficiency.3,4

Although Vibrio vulnificus may exist in the Baltic Sea, 
no other case of this kind has been reported previously in 
Poland, particularly one requiring a multidisciplinary, con-
servative and surgical, approach.

Case Presentation
The patient was a 68-year-old pensioner, living in 
Germany since 1989.

His history of comorbidities was as follows: arterial 
hypertension and permanent atrial fibrillation. Due to 
chronic diseases, the patient was taking fenprocoumon, 
simvastatin, and torsemide on a regular basis. The patient 
was vaccinated during his stay in Germany with 2 doses of 
the SARS-COV-2 vaccine.

Medical History
From July 11, 2021, the patient stayed in Niechorze (West 
Pomeranian Voivodeship, Poland) on holiday. On July 14, 
while swimming in the sea, he felt a prick on the side of 
his left leg (small, 2–3 mm diameter). The stab was minor 
but painful. He disinfected the wound but did not cover it 
with a dressing. In the following days, the wound was 
covered with a scab. Despite its presence, he bathed in the 
sea the following days. In the interview, he denied eating 
raw fish or seafood, including mollusks and crustaceans. 
He ate fried fish like the rest of the family. No one around 
him was as sick as he was. On July 18, at approximately 
11 p.m., he noticed increasing swelling and redness of the 

left lower leg. At approximately 5 a.m. on the 
following day, he was taken to the Emergency 
Department of a nearby district hospital, where a 10 cm 
lesion was found on the lateral side of the left lower leg 
with an area of necrosis with serous blisters that were 
strongly palpable. He had a normal blood pressure (115/ 
67 mmHg), and his heart rate was 90/min. Amoxicillin 
with clavulanic acid and clindamycin and analgesics were 
recommended, and the patient was referred to the 
Department of Infectious Diseases provincial hospital. 
The patient was sent to the local department around 
noon on the same day. On the way to the local ward, the 
patient was vomiting, and during his stay in the emer-
gency room, he reported nausea. On admission, he 
reported pain in the lower leg with an NPRS of 10; no 
improvement from the ketoprofen administered during his 
stay in the district hospital was observed, and chest tight-
ness was reported. His BP was 84/45 mmHg, indicating 
hypotension, with a heart rate of approximately 62/min 
that was completely irregular. The following conditions 
were also observed: saturation with atmospheric oxygen 
100%, respiratory rate 12/minute, and body temperature 
(in non-contact measurement) 35.9 degrees C. The GCS 
score was 15, and the qSOFA score was 1. During the 
physical examination in the local ward, the patient was in 
a mediocre state. The patient was able to think logically 
and had a balanced mental state. The skin was subjec-
tively clean, dry, and without cyanosis. The patient was 
overweight (height: 168 cm; weight: 78 kg; BMI: 27.64; 
BSA: 1.88 m2). On the left leg, there was significant 
swelling, redness, and numerous large blisters filled with 
serous bloody contents, some of which ruptured and had 
oozing discharge (Figure 1). On the other lower limb, 
there were trophic changes. A scar formed after insertion 
of the nerve stimulator in the right subclavian area. Scars 

Figure 1 Image of the lower limb before therapy.
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were also noted on the forearm and right hand and in the 
lumbar region of the spine. The oral mucosa was moist, 
no raids were present, the throat was pink, and the pala-
tine tonsils were not enlarged. Peripheral lymph nodes 
were not enlarged, including those in the area of the 
skin lesions. The lungs displayed overt convexity, 
a vesicular murmur, and crackles at the base. Heart 
tones were clear. The abdomen was soft and pain-free, 
without pathological resistance. The liver and spleen were 
not enlarged, peritoneal symptoms were negative, and the 
patient was negative for Chełmoński and for Goldflam 
symptoms on both sides. He was also negative for menin-
geal symptoms.

Laboratory Values at Presentation
The laboratory values for the patient were as follows: 
normoleukocytosis, CRP 30.33 mg/l; procalcitonin 15.80 
ng/mL; and interleukin 6>5000 pg/mL. Alanine amino-
transferase (ALAT) and aspartate (ASPAT) levels were 
normal; gamma-glutamyltranspeptidase (GGTP) levels 
were slightly elevated; total bilirubin was 1.42 mg/dl; 
and INR was 4.33. Plasma albumin levels were normal. 
The plasma creatinine level was 1.73 mg/dl. 
Hypogammaglobulinemia was present with an IgG level 
of 0.70 g/dl; the lactate level was 11.68 mmol/l.

In the local department, broad-spectrum empirical anti-
biotic therapy with cephalosporin of the third generation 
(ceftriaxone) and intravenous clindamycin was initially 
introduced. Due to the elevated levels of renal creatinine, 
intensive fluid therapy was administered, although the patient 
did not achieve either blood pressure normalization (systolic 
blood pressure <90 mmHg, MAP <65) or normalization of 
renal parameters (increase in renal creatinine level to 
3.68 mg/dl). Despite the unsatisfactory blood pressure levels, 
it was decided to use forced diuresis with little effect (diuresis 
approximately 1000 mL/day). Ionic deficiencies were sup-
plemented, and the level of kalaemia quickly normalized. 
Due to the coagulation disorders caused by the intake of 
vitamin K antagonists by the patient, supplements of this 
vitamin were given. Due to the severe pain in the limb, the 
patient required opioids, which had a good effect, and the 
pain was finally relieved to an NPRS score of 1.

On the first day of hospitalization, information was 
obtained from the microbiological laboratory about 
a positive result for Vibrio vulnificus in blood cultures 
(MALDI-TOF-mass spectrometry). An antibiogram was 
performed from blood preparations and wound swabs (a 

total of 4 blood cultures and a bacteriological wound 
swab).

Susceptibility was determined with disc-diffusion 
method according to the recommendations of CLSI, 
M45, 3rd edition.

The sensitivity of the cultured microbes to antibiotics 
was as follows:

Cefotaxime 1 = S {MIC = 0.032}
Ceftazidime 1 = S {MIC = 0.75}
Imipenem 1 = S {MIC = 0.094}
Meropenem 1 = S {MIC = 0.012}
Ciprofloxacin 1 = S {MIC = 0.016}
Levofloxacin 1 = S {MIC = 0.016}
Tetracycline 1 = S
Before obtaining the antibiogram, clindamycin was dis-

continued, and doxycycline and intravenous ciprofloxacin 
were empirically added to the therapy (doses adjusted to 
renal function). The patient’s parenteral irrigation was con-
tinued. There was a decrease in the number of platelets to 
66.00 thousand/L norm: [140.00–420.00], and a slight ele-
vation of hepatic parameters: ASPAT to 71 U/L norm: 
[<40]; ALAT up to 66 U/L standard: [<41]. Despite the 
implementation of antibiotic therapy, an increase in inflam-
matory parameters was observed, with CRP increasing to 
255.80 mg/l and procalcitonin to 95.50 ng/mL. A very slow 
decrease in the level of INR was obtained, so treatment with 
low molecular weight heparin was initiated.

On the second day of stay, due to increasing inflammatory 
parameters and the patient’s deteriorating clinical picture 
(increasing limb swelling, increasing skin necrotic changes), 
the patient was transferred to the surgery department of the 
local hospital for fasciotomy. CT examination of the lower 
left limb was performed, excluding features of necrotizing 
fasciitis (Figure 2). During his stay in the surgical ward, the 
patient required oxygen therapy and periodic infusion of 
norepinephrine to obtain an MAP over 65, and the patient 
was in fairly good general condition, with a GCS score of 15.

On July 21, 2021, an incision was made, and decom-
pression of the skin and subcutaneous tissue of the left leg 
and a fasciotomy were performed (Figure 3). During hos-
pitalization, targeted antibiotic therapy, fluid therapy and 
forced diuresis were administered. A decrease in inflam-
matory and renal parameters was observed. The patient 
qualified for treatment with hyperbaric oxygen. On 
July 22, he was transferred to a hyperbaric center in 
Gdynia (Pomeranian Voivodeship, Poland) for further gen-
eral, surgical and hyperbaric treatment.
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The patient underwent hyperbaric oxygen therapy 
(HBOT) sessions twice a day in the multiplace hyperbaric 
chamber, dressings of the lower limb were changed daily, 
and antibiotic therapy, symptomatic treatment, and pain 
relief were administered. During this stay, a single increase 
in body temperature to 37.8°C was observed without gen-
eral symptoms. At the local center, the patient was treated 

with a total of 10 sessions of HBOT at 2.5 ATA for 60 min 
with 100% O2.

On July 28, the patient was returned to the local observation 
and infectious disease ward (Szczecin, Zachodniopomorskie 
Province, Poland) after hyperbaric treatment in accordance 
with the usual practice in Poland, in order to continue wound 
treatment and antibiotic therapy. Patient was complaining of 

Figure 2 Computed tomography image of the altered limb.

Figure 3 Image of the lower limb during surgery.
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only slight pain in the lower limb during manipulations and 
slight pain when walking. On admission, on the skin of the left 
shank, 4 decompression incisions were found; some of the 
wounds were covered with fibrin, and the superficial layer of 
the epidermis was bare, with the dermis shown. Due to sig-
nificant local improvement and good sensitivity of found 
microorganism, no control swabs were collected. Clearly 
marked cellulitis was present on the inside of the thigh up to 
the left groin (Figure 4). In addition, small foci of herpes 
labialis were visible on the upper lip. The following conditions 
were observed: GCS: 15, qSOFA: 0, heart rate 65/min, and BP: 
150/80 mmHg. His atmospheric oxygen saturation was 96%, 
and his temperature was 36.7 degrees Celsius.

Laboratory Values During the Second 
Stay
The laboratory values of the patient were as follows: WBC 
indicated normoleukocytosis; number of platelets 149.00 
thousand/µL; CRP 79.85 mg/L; procalcitonin 0.45 ng/mL; 
interleukin 6 46.5 pg/mL; creatinine 0.78 mg/dL; INR 
1.81, ALAT 50 U/L; and ASPAT 53 U/L.

The patient’s treatment included the following: third- 
generation cephalosporin (12 days of therapy in total), 
doxycycline (11 days of therapy in total), and ciproflox-
acin (10 days of therapy in total). The patient tolerated the 
treatment without any complications, the drugs were admi-
nistered by the hospital staff, and the adherence was 100%.

At his own request, the patient was transferred to 
hospital with a plastic surgery department in his country 
of residence.

Discussion and Conclusion
Infection with Vibrio vulnificus has thus far been asso-
ciated with warmer climates, mainly in the United 
States4 but also in Southern Europe and Asia.5,6 Due to 
global warming, it is a growing problem in the German 
coastal zone of the Baltic Sea.7 Germany shares this 
coastal zone with Poland, so it was only a matter of time 
before the first cases of these infections in Poland were 
confirmed, although at the time of writing this manuscript, 
no descriptions of infections with this bacterium had been 
found in widely available periodicals.

Infection with Vibrio vulnificus can take the form of 
a mild wound infection or severe primary sepsis, usually 
caused by the consumption of infected oysters and other 
filter mollusks.8 The infection mainly affects men (>90% 
of cases) and people over 40 years of age (>85% of 
cases),9 which is consistent with the characteristics of the 
described case. The described patient developed not only 
severe wound infection but also severe sepsis with multi-
ple organ failure. Mortality in severe courses of the disease 
reaches 90%, with immunodeficiency, diabetes mellitus 
and liver disease exacerbating the course of 
infection,3,4,10 especially in patients presenting for care 
with low blood pressure.3,4,10,11 The patient in the current 

Figure 4 Image of the lower limb after returning from treatment in the hyperbaric chamber.
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case report did not have comorbid immunodeficiency or 
liver disease, although the baseline INR levels in the 
laboratory analysis were elevated due to the use of vitamin 
K antagonists (because of permanent atrial fibrillation). 
However, the patient came to the hospital and presented 
persistent hypotension during hospitalization, despite 
intensive fluid therapy with crystalloids requiring the use 
of pressor amines at some point, which is a very poor 
prognostic predictor.

Virulence of V. vulnificus has been associated with 
couple of potential factors: for example, production of an 
anti-phagocytic capsule,12 MARTX and other toxins,13 and 
iron acquisition systems.14 V. vulnificus contains 
a lipopolysaccharide (LPS), which may directly trigger 
some cytokine responses, influencing occurrence of the 
shock syndrome.15 This bacteria may produce a variety 
of toxins cytolysin/hemolysin VvhA, and MARTX (multi-
functional autoprocessing repeats-in-toxins), which could 
be a main factor of bacterial dissemination from the intes-
tine with following sepsis.16

Vibrio vulnificus are usually susceptible to most 
antibiotics.17 However, in recent decades, massive overuse 
of antibiotics has led to increasing antibiotic resistance in 
numerous strains of bacteria.18 Vibrio vulnificus found in 
seafood are exhibiting resistance to multiple antibiotics 
due to the environmental misuse.19 Usually susceptible 
Vibrio vulnificus resistance toward common antibiotics 
has reached alarming levels in many countries.20

Earlier analyses indicated a combination of third- 
generation cephalosporin antibiotics and either ciproflox-
acin or doxycycline as a therapy to reduce mortality in 
patients,21 which was also applied in this situation. 
Numerous publications have indicated the need for rapid 
surgical therapy, especially among patients developing 
necrotizing fasciitis,22 even within 12 hours of hospital 
admission. Approximately 10% of patients require limb 
amputation in the course of the disease.4 Although the 
described patient did not develop necrotizing fasciitis, he 
was transferred to the surgical ward for decompression 
within 48 hours of reporting to the hospital, which 
improved his prognosis and further healing of skin lesions.

Some reports have indicated the use of hyperbaric 
oxygen or ultraviolet light to improve survival in patients 
infected with Vibrio vulnificus.23 It is indicated that bac-
teria are unable to repair DNA damage associated with the 
use of high-pressure oxygen. In the present case, 
a significant local improvement was also observed after 
the use of HBOT in the present patient.

Vibrio vulnificus infection may be confused with other 
causes of skin and subcutaneous tissue infection, although 
it requires a different approach and different targeted anti-
biotic therapies. This infection may take the form of a life- 
threatening disease requiring a multidisciplinary approach, 
including specific targeted antibiotic therapy, intensive 
treatment of the symptoms of shock and multiorgan dys-
function, rapid surgical intervention and additional meth-
ods such as hyperbaric oxygen treatment.
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US, United States of America; SARS-COV-2, severe acute 
respiratory syndrome coronavirus-2; C1, 1st cervical ver-
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Laboratory Standards Institute; CT, computed tomogra-
phy; HBOT, hyperbaric oxygen therapy; ATA, 1 atmo-
sphere absolute.
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