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INTRODUCTION

More than 50 species conform the Shewanella genus. 
Among them, Shewanella algae, Shewanella putrefaciens, 
Shewanella haliotis and Shewanella xiamenensis can cause 
disease in humans with the former causing it more often [1]. 
The reason that explains the prominence of these species to 
cause disease, and S. algae being most abundant, are unknown. 
S. algae are a halophilic Gram-negative rod with a distinctive 
biochemistry: non-glucose fermenting, cytochrome oxidase 
positive, nitrate reduction test positive, catalase negative and 
H2S producer. It can be found all over the world especially in 
seawater, aquatic animals and sediments. This microbe can 
cause disease in human beings. Case reports from the literature 
include soft tissue infections as preponderant, but also bacte-
remia, otitis and arthritis, among others [2]. Most of the cases 
come from warm coastal areas. Acute enteritis cases are scarce 
and have been reported in association with Escherichia coli as 
another pathogen [3] and as a chronic diarrhea case [4]. We 
present a case of acute enteritis that included S. algae.

CASE REPORT

We report the case of a 69 years old patient with liver 
cirrhosis, ischemic heart disease, high blood pressure and two 
admissions in the last two months. He lives in an urban area 
in southern Spain, 67 km away from the coast with his wife, 
retired for several years. Contact with wild animals, recent trips 
to the coast, consumption of unprocessed food, or contact 
with water or algae had not been reported. 

The patient arrived at the emergency room with an acute 
onset, non-bloody diarrhea that had begun 7 days ago. In the 
next few hours, his condition deteriorated as he had devel-
oped shock, acute kidney injury, metabolic acidosis and hy-
perkalemia. He was then admitted to the ICU. After receiving 
adequate life support and empiric antibiotic therapy consist-
ing of ciprofloxacin plus metronidazole, he recovered and was 
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RESUMEN

Presentamos un caso de enteritis aguda causada por  
Shewanella algae en un paciente cirrótico. Los sistemas de 
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(AGAGTTTGATCCTGGCTCAG) / 1492R (GGTTACCTTGTTACGACTT) 
[6], and SW-GYRB-F (GAAGTGGCKATGCAGTGGAA)/SW-
GYRB-R (CGRCRAATACCACAGCCRAG) [7], respectively. Both 
sequences were deposited in the GenBank sequence database 
(NCBI) under the accession numbers KY774312 (16S rRNA) and 
KY774313 (gyrB), and the phylogenetic relationships of the iso-
late, hereafter designated as G1, were reconstructed (figure 2). 
Of note, 16S rRNA sequencing revealed to be insufficient to 
provide identification at the species level (figure 2A). As shown 
in figure 2B, the taxonomical position of G1 falls univocally 
within the S. algae clade for the gyrB reconstruction. 

Antibiogram performed by E-Test in Mueller-Hilton me-
dium and aerobiosis using an inoculum matching a 0.5 Mc-
Farland turbidity standard revealed the following MICs (mg/L): 
ampicillin (0.125), ciprofloxacin (0.094), trimethoprim-sul-
famethoxazole (0.19), cefotaxime (0.125), gentamicin (0.138) 
and colistin (3). The patient had another hospital admission 
due to acute diarrhea secondary to C. difficile infection one 
month after the reported incidence. A stool sample obtained 
one month later without the patient having signs of infection 
came back negative for S. algae. 

Ethical statement. The study protocol was carried out 

transferred to the general Gastroenterology ward from where 
he was discharged. Stools samples obtained in the emergency 
room came back positive for S. algae and Toxin (A+B) Clostrid-
ium difficile. The S. algae isolate grew on all growth culture 
media that are commonly used for the isolation of enteropath-
ogenic bacteria as well as on non-selective media like blood 
agar and in chromogenic medium specific for the isolation of 
uropathogens (Uriselet 4, BioRad, Madrid, Spain) (figure 1). The 
isolate was also found to be ornithine decarboxylase positive, 
indole negative, unable to produce acid from sucrose, and re-
sistant to colistin. It was able to grow in 6.5% NaCl, to cause 
hemolysis and mucoid colonies in blood agar. S. algae grew 
at 42ºC and were identified by mass spectrometry MALDI-TOF 
(Matrix-Assisted Laser Desorption/Ionization, Bruker Daltonics, 
Madrid, Spain) (score 2.16). It was not identified by API 20NE 
(bioMérieux®, Marcy-l’Etoile, France) or MicroScan Walkaway 
(Beckman Coulter, L’Hospitalet de Llobregat, Spain).

As S. algae and S. haliotis cannot be clearly differentiated 
on the basis of their biochemical characteristics or by MAL-
DI-TOF [5], a molecular characterization of the isolate was 
conducted. Partial sequences of the 16S rRNA and gyrB genes 
were obtained after PCR amplification with the primer pairs 8F 

Figure 1  Growth of Shewanella algae on culture media (A = CIN, B = XLD, C= 
selenite broth, D= Hecktoen, E = MacConkey, and F = blood agar) for 
enteropathogenic bacteria.
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in accordance with the Declaration of Helsinki. This was a 
non-interventional study based solely on routine procedures 
using biological material only for standard gastrointestinal 
tract infection diagnostics as prescribed by attending physi-
cians. There was no additional sampling or modification of the 
routine sampling protocol, and data analyses were carried out 
using an anonymous database. Therefore, ethical approval was 
considered unnecessary according to national guidelines. The 
Clinical Management Unit of Infectious Diseases and Clinical 
Microbiology of the University Hospital Virgen de las Nieves, 
Spain granted permission to access and use the data.

DISCUSSION

Even though most Shewanella infections are caused by S. 
algae and to a lesser extent S. putrefaciens, over the last few 

years, two other species with a pathogenic potential to humans 
have been reported, namely S. haliotis [8] and S. xiamenensis 
[9]. A pathogenic potential of S. algae is increasingly recog-
nized worldwide [1]. Since the Shewanella genus is abundant in 
marine environments, infection often occurs via contact with 
seawater or consumption of raw seafood. Strikingly, in some 
other cases like the one presented here, no apparent relation-
ship to such risk factors exist. This pathogen has been identified 
in opportunistic infections in patients on peritoneal dialysis, 
with neoplastic disease, tuberculosis and hepatobiliary disease 
like the case we have presented [5].

While we cannot rule out a simultaneous infection with C. 
difficile, it is worth noting that the patient had already tested 
positive for C. difficile infection in a recent admission. At any 
rate, we were unable to find other S. algae plus C. difficile acute 
diarrhea cases in the literature. Sometimes, automated systems 
used in microbiology laboratories cannot yield a reliable identi-
fication of Shewanella spp. Thereby, it is necessary to resort to 
molecular analyses involving the sequencing of more than one 
gene, as in the case reported herein, since 16S rRNA sequenc-
ing and MALDI-TOF mass spectrometry may not be enough to 
discriminate at the species level. There are no previous S. algae 
infection cases reported in our area. However, it is important 
to know its potential to cause severe gastrointestinal disease 
in immunocompromised patients in order to identify it readily. 
It is also worth highlighting the need for conducting accurate 
species identification given the limitations even of modern, up-
to-date identification techniques.
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