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Case Report 
An aquaculture business woman  
suffering from necrotizing fasciitis caused by Vibrio 
parahaemolyticus, case report and literature review
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Abstract: Vibrio parahaemolyticus, which is halophilic gram-negative bacilli and widely distributed in the aquatic 
environment, including river, seawater and marine sediments, is always associated with a variety of seafood. Some 
strains can cause human disease, primarily gastroenteritis and diarrhea. In addition, Vibrio parahaemolyticus can 
also cause wound infection or rare fatal sepsis in patients underlying basal diseases or impaired immune function. 
Here, we report a case of a female patient, who suffered from necrotizing fasciitison her lower limbs caused by 
Vibrio parahaemolyticus.
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Case report

A 53-year-old female had to be hospitalized 
because of her fever and severe pain in left leg 
over 31 hours. She was comatose when admit-
ted. Admission check showed her Glasgow 
Coma Scale (GCS) was 5, heart rate 58 beats 
per minute, blood pressure 118/42 mmHg, 
breath 45 times per minute and temperature 
37.9°C. She had no jugular vein dilation and her 
trachea was in the middle. The lung respiratory 
sound was clear, without any dry or moist rale. 
Her pulse was regular and heart not enlarged. 
There was no pathologic murmur in all auscul-
tatory valve areas. Abdominal distention and 
negative shifting dullness can be checked. It’s 
obvious that she suffered from severe edema 
on her lower limbs, where blisters could also be 
found. Results of laboratory tests showed lev-
els of leucocyte 7.8*10^9/L, neutrophile gran-
ulocyte 90.4%, hemoglobin 143 g/L, platelet 
111*10^9/L, high sensitive C-reactive protein 
96 mg/L, creatinine 139 umol/L, potassium 
2.5 mmol/L, fibrinogen 1.2 g/L. And coagula-
tion function tests showed prothrombin time 

17.6 s (ratio of international standard 1.50)  
and partial thromboplastin time 46.9 s. Results 
of urine routine test showed levels of occult 
blood (dry chemical) +++, protein (dry chemical) 
±, alanine amino transferase 39 U/L, aspar- 
tate amino transferase 45 U/L, total protein 
46.9 g/L, albumin 25.7 g/L, total bilirubin 44.9 
μmol/L, urea 14.09 mmol/L, creatinine 115 
μmol/L, β-hydroxybutyric acid 414 μmol/L, cal-
cium 1.73 mmol/L, creatine kinase 782 U/L, 
creatine kinase MB 30 U/L, lactate dehydroge-
nase 262 U/L, potassium 3.22 mmol/L, tropo-
nin 10.03 ug/L. The female has suffered from 
varicose veins for more than 10 years but 
receives no treatment. She has no hyperten-
sion, heart disease or diabetes mellitus.

Tracheal intubation and ventilator-assisted res-
piration were performed after the female was 
admitted to our hospital. Meanwhile, she also 
received therapy including intravenous drip of 
piperacillin/sulbactam 5 g (Q8H) for fighting 
infection, norepinephrine 0.12 ug/kg/min and 
dopamine 20 ug/kg/min for maintaining blood 
pressure, and so on. She suffered from severe 
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edema on her lower limbs, where tension blis-
ters could also be found. The patient was con-
sidered of getting necrotizing fasciitis due to 
symptoms on her shin of left leg including 
ecchymosis, nigrescence, ulceration, errhysis 
and annular extensive blisters from the middle 
to the bottom. Three days after she was admit-
ted, she got fasciotomy under general anesthe-
siaand necrotic tissue on her left leg was 
cleaned up. And three days after the surgery, 
blister fluid was authenticated as Vibrio para-
haemolyticus via cultivation of pathogenic 
microbiology. Results of drug sensitivity in- 
cluded tigecycline S (MIC≤0.5), ceftriaxone S 
(MIC≤1), inipenem-cilastatin sodium S (MIC≤1), 
levofloxacin S (MIC≤0.25), piperacillin/tazobac-
tam S (MIC≤4). In order to fight infection, injec-
tion of levofloxacin 500.0 mg (QD) was given 
besides intravenous drip of piperacillin/sulbac-
tam 5 g (Q8H), which were replaced by cefo- 
perazone/sulbactam and levofloxacin later. 
Debridement and negative pressure drainage 
were performed on the 7th, 14th, 22nd and 25th 
day after the surgery. And the tissue and pus 
gotten from the patient were detected Vibrio 
parahaemolyticus more than once. Her edema 
on the lower limbs generally disappeared by 
therapy of anti-infection and surgery. And she 
was discharged from hospital after recovery, 
which was on the 45th day after the surgery.

Discussion

The diagnosis of necrotizing fasciitis is mainly 
based on six diagnostic criteria proposed by 
Fisher [9]: 1. extensivethanatosis of subcuta-
neous superficial fascia accompanying with 
widely stealthy tunnel, which spreads into its 
neighbor tissue; 2. moderate to severe system-
ic poisoning symptoms accompanying with 
obnubilation; 3. without impact on muscle; 4. 
without clostridia in wound or blood culture; 5. 
without angiemphraxis in important blood ves-
sel; 6. extensive leukocyte infiltration founded 
in pathological test of debridement organiza-
tion, and focal necrosis and microvascular 
thrombosis of fascia and neighbor tissue. The 
incipient symptoms of necrotizing fasciitis, 
which mainly includes fever, chill, asthenia and 
pain, arenonspecific. Patients with these symp-
toms are always mistakenly diagnosed as virus 
infection, pulled muscle or cellulitis. The results 
of laboratory tests for necrotizing fasciitis are 
also nonspecific including leukocytosis, incre- 

ased blood glucose, increased creatinine, 
coagulation disorders and metabolic acidosis 
[10]. Soft tissue gas detected by plain or com-
puted tomography occurred in 57% of patients 
[11]. Physical examination reveals that crepitus 
occurs in about 37% of patients [11]. 

In the view of etiology, necrotizing fasciitiscan 
be classified into three types. The first one is 
caused by aerobic gram-negative bacteria, 
anaerobic gram-negative bacteria and gram-
positive bacteria. The diabetic patients who 
also suffer from necrotizing fasciitis always 
belong to this type. The second one, which is  
a most common type, is mainly caused by 
group A streptococcus pyogenes and some-
times may be associated with secondary infec-
tion to staphylococcus. About 50% of the 
patients with streptococcal necrotizing fasciitis 
don’t have marked relation to focus of infection 
or route of infection [12]. The third one is 
caused by Vibrio bacterial infection and it’s 
mostly because people expose their wound to 
seawater contaminated by Vibrio bacteria. 
Although it’s really a rare occasion, the clinical 
progress of this type always goes faster than 
the above two. Infected microorganisms 
release endotoxin and exotoxin which can 
cause damage to endotheliocyte. This damage 
can cause inflammation, edema, diminution of 
blood flow and necrosis of endotheliocyte [8]. 
With the development of anaerobic bacteria 
culture technique, anaerobic bacterium is veri-
fied as a significant pathogenic bacterium. And 
necrotizing fasciitisis always the result of the 
cooperation of aerobic bacteria and anaerobic 
bacteria. Bacteriological examination is signifi-
cant to the diagnosis of necrotizing fasciitis. 
The best test sample is taken from themargin 
of progressive lesions and vesicular fluid and 
smear examination is taken. The culture of the 
sample are divided into aerobic and anaerobic 
culture.

Since mid-1990s, a new type of infection 
caused by Vibrio parahaemolyticus has been 
markedly increased, which may be associated 
with a better condition in shellfish culture for 
Vibrio parahaemolyticus [13]. Report shows 
that almost 3% of the patients infected by 
Vibrio parahaemolyticus died [14]. Symptoms 
of mild Vibrio vulnificus infection are swell, pain, 
ecchymosis and blister while symptoms of 
severe infection are hemorrhagic bulla, necro-
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sis, gangrene and/or subcutaneous hemor-
rhage. Sometimes severe Vibrio vulnificus 
infection even can cause hematosepsis and 
eventually lead to multiple organ failure and 
death [15]. Vibrio bacteria can secrete extracel-
lular toxin which result in the damage of soft 
tissue. Fasciae necrosis will reduce the blood 
flow of subcutaneous fascia layer, where natu-
rally lacks blood supply. This reduction of blood 
flow also leads to the reduction of antibiotic 
concentration, thus the antibiotics can’t per-
form antibacterial action normally. Therefore, 
for the treatment of necrotizing fasciitis, it’s 
necessary to perform debridement and at the 
same time confirm the pathogen. Besides, 
patients should be treated with appropriate 
antibiotics during the treatment of debride-
ment. For the patients with mild Vibrio vulnif﻿﻿i-
cus infection but without necrotizing fasciitis, 
tetracycline or fluoroquinolones might be suffi-
cient for the cure of this infection and it usually 
takes 5 to 7 days. The patients with septice-
mia, potential septicemia or necrotizing fasci-
itis should receive combined antibiotic therapy 
employing third generation cephalosporin plus 
tetracycline or its analogues [17], which usually 
takes 2 weeks or more for the cure.

Our patient was engaged in marine products. 
She brought on an attack of necrotizing fasciitis 
after working 10 hours in humid condition. The 
samples taken from the infection site of the 
patient were identified as Vibrio parahaemolyti-
cus for many times. We used automatic micro-
organism identification instrument (VITEK II) 
and mass spectrometer (Brukerbiotyper) to 
make sure that it was Vibrio parahaemolyticus 
which caused necrotizing fasciitis. Our patient 
was finally cured and discharged from hospital 
after surgery and therapy of third generation 
cephalosporin plus fluoroquinolone. She didn’t 
suffer from immune function impairment of 
systemic or local tissue, diabetes, hypertension 
or nephropathy. However, she has suffered 
from varicose veins of lower limbs for more 
than 10 years. Maybe the pressure from veins 
forces microcirculatory system to behave 
abnormally and, in consequence, it leads to a 
series of abnormal activities including activa-
tion of vascular endothelial cell, exudation of 
macromolecule and erythrocyte, activation of 
immune system and leukopedesis. Followed by 
these activities is chronic inflammation, which 

leads to the damage of tissue including tissue 
necrosis and anabrosis [18].

Necrotizing fasciitis is an internal emergency  
as well as surgical emergency. The diagnosis  
of necrotizing fasciitis is easy to be ignored 
because of the lack of specific clinical symp-
toms and laboratory indexes. The purpose of 
this paper is to help early diagnosis of necrotiz-
ing fasciitis, which may include confirming 
pathogeny through pathogenic microbiology 
examination early and making a therapeutic 
schedule appropriately.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Shenghai Wu, De- 
partment of Laboratory, Hangzhou First Hospital of 
Zhejiang Chinese Medical University, Department of 
Laboratory, Hangzhou First People’s Hospital, 
Hangzhou, Zhejiang, China. Tel: 008-657-156-007-
160; E-mail: wu_shai@163.com

References

[1]	 Letchumanan V, Chan KG, Lee LH. Vibrio para-
haemolyticus: a review on the pathogenesis, 
prevalence, and advance molecular identifica-
tion techniques. Front Microbiol 2014; 5: 705.

[2]	 Velazquez-Roman J, León-Sicairos N, de Jesus 
Hernández-Díaz L, Canizalez-Roman A. Pan- 
demic Vibrio parahaemolyticus O3:K6 on the 
American continent. Front Cell Infect Microbiol 
2014; 3: 110.

[3]	 Mccarter L. The multiple identities of Vibrio 
parahaemolyticus. J Mol Microbiol Biotechnol 
1999; 1: 51-57.

[4]	 Hazen TH, Lafon PC, Garrett NM, Lowe TM, 
Silberger DJ, Rowe LA, Frace M, Parsons MB, 
Bopp CA, Rasko DA, Sobecky PA. Insights into 
the environmental reservoir of pathogenic 
Vibrio parahaemolyticus using comparative 
genomics. Front Microbiol 2015; 6: 204.

[5]	 Su YC, Liu C. Vibrio parahaemolyticus: a con-
cern of seafood safety. Food Microbiol 2007; 
24: 549-558.

[6]	 Chiang SR, Chuang YC. Vibrio vulnificus infec-
tion: clinical manifestations, pathogenesis and 
antimicrobial therapy. J Microbiol Immunol 
Infect 2003; 36: 81-88.

[7]	 Green RJ, Dafoe DC, Raffin TA. Necrotizing fas-
ciitis. Chest 1996; 110: 219-229.

[8]	 Bullock B, Henze R. Focus on Pathophysiology. 
Lippincott 2002.

[9]	 Fisher JR, Conway MJ, Takeshita RT, Sandoval 
MR. Necrotizing fasciitis, Importance of roent-

mailto:wu_shai@163.com


Necrotizing fasciitis caused by Vibrio parahaemolyticus

20400	 Int J Clin Exp Med 2016;9(10):20397-20400

genographic studies for soft-tissue gas. JAMA 
1979; 241: 803-806.

[10]	 Singh G, Sinha SK, Adhikary S, Babu KS, Ray P, 
Khanna SK. Necrotising infections of soft tis-
sues-a clinical profile. Eur J Surg 2002; 168: 
366-371.

[11]	 Elliott DC, Kufera JA, Myers RA. Necrotizing soft 
tissue infections: risk factors for mortality and 
strategies for management. Ann Surg 1996; 
224: 672-683.

[12]	 Bisno AL, Stevens DL. Streptococcal infections 
of skin and soft tissues. N Engl J Med 1996; 
334: 240-245.

[13]	 Chen Y, Chen X, Yu F, Wu M, Wang R, Zheng S, 
Han D, Yang Q, Kong H, Zhou F, Zhu J, Yao H, 
Zhou W, Li L. Serology, Virulence, antimicro- 
bial Susceptibility and Molecular characteris-
tics of clinical Vibrio parahaemolyticus strains 
Circulating in southeastern China from 2009 
to 2013. Clin Microbiol Infect 2016; 22: 258, 
e9-16. 

[14]	 Dechet AM, Yu PA, Koram N, Painter J. 
Nonfoodborne Vibrio infections: an important 
cause of morbidity and mortality in the United 
States, 1997-2006. Clin Infect Dis 2008; 46: 
970-976.

[15]	 Borenstein M, Kerdel F. Infections with Vibrio 
vulnificus. Dermatol Clin 2003; 21: 245-248.

[16]	 Chuang YC, Yuan CY, Liu CY, Lan CK, Huang AH. 
Vibrio vulnificus infection in Taiwan: report of 
28 cases and review of clinical manifestations 
and treatment. Clin Infect Dis 1992; 15: 271-
276.

[17]	 Chen SC, Lee YT, Tsai SJ, Chan KS, Chao WN, 
Wang PH, Lin DB, Chen CC, Lee MC. Antibiotic 
therapy for necrotizing fasciitis caused by 
Vibrio vulnificus: retrospective analysis of an 8 
year period. J Antimicrob Chemother 2012; 67: 
488-493.

[18]	 Kistner RL, Eklof B. Classification and etiology 
of chronic venous disease. In: Gloviczki P, edi-
tor. Handbook of venous disorders: guide-lines 
of the American Venous Forum. 3rd edition. 
London: Hodder Arnold; 2009. pp. 37-46.


