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INTRODUCTION

In 1985, MacDonell and Colwell proposed the new genus 
Shewanella, which was initially composed of  three species: 
S. putrefaciens, S. hanedai and S. benthica.1 Currently, there 
are at least 22 species in genus Shewanella. Most of  them 
are associated with aquatic and marine habitat.2 In 1990, 
Simidu et al. proposed the name S. algae for a tetrodotoxin-
producing isolate recovered from red algae.3 Previously, 
Shewanella algae was known as Alteromonas putrefaciens 
or Achromobacter putrefaciens.4 Shewanella spp. has been 
implicated in skin and soft tissue infections, bacteraemia, 
biliary tract infections, thoracic empyema, endocarditis, 
dacryocystitis, intracranial abscess, arthritis, peritonitis, 
ventilator-associated pneumonia, and ear infections.5 In 
Denmark, 67 ear infections caused by S. algae have been 
published.6 We have not come across any case of  urinary 
tract infection caused by S. algae.

Two Shewanella species, S. algae and S. putrefaciens, have 
been found in clinical specimens. Because automated 
systems are unable to distinguish between two species, 
a number of  infections attributed to S. putrefaciens 
probably correspond to S. algae.7 S. algae is considered 

a rare opportunistic pathogen for humans, frequently 
involving immune-compromised hosts and are usually part 
of  a polymicrobial infection which may mask its clinical 
importance. We are reporting fi rst ever case report of  
urinary tract infection caused by Shewanella algae.

CASE REPORT

A 70 year old diabetic male was admitted in the Department 
of  Medicine with complaints of  fever since 15 days, 
urgency of  micturition, oliguria, swelling over both legs 
since 4-5 months. He had a past history of  being operated 
for 7mm left renal stones 3 years back. Since then he was 
having recurrent episodes of  urinary tract infections.

Microbiological examination
A 5 ml clean-catch midstream urine sample was collected 
and was sent to the department of  Microbiology for 
examination.

On Macroscopic examination, it was yellow and turbid urine 
sample. The sample was inoculated on Cysteine Lactose 
Electrolyte Defi cient (CLED) agar by semi quantitative 
method and kept for incubation at 37˚C for 16-18 hours.

New enterant in the class of uropathogens-Shewanella 
algae
Ostwal K, Shah P, Pathak S, Jadhav A, Shaikh N

Department of Microbiology, Dr. Vaishampayan Memorial Government Medical College, Solapur - 413003, Maharashtra, India

CASE REPORT ASIAN JOURNAL OF MEDICAL SCIENCES

Submitted: 09-11-2014 Revised: 29-12-2014 Published: 14-02-2015

A B S T R A C T

S. algae is considered a rare opportunistic pathogen for humans, frequently involving immune-
compromised hosts and are usually part of a polymicrobial infection which may mask its 
clinical importance. We are reporting fi rst ever case report of urinary tract infection caused 
by Shewanella algae. This is a case of 70 year old diabetic male presented with fever, 
urgency of micturition, oliguria, swelling over both legs. His midstream urine sample was 
sent for microbiological examination and it revealed Shewanella algae. Patient was treated 
with antibiotics and he recovered completely after treatment. This case highlights the need 
to consider Shewanella as a potential emerging uropathogen, and utmost microbiological 
vigilance is required to identify this unusual agent of UTI.

Key words: Diabetic, Shewanella algae, Uropathogen

Access this article online

Website:
http://nepjol.info/index.php/AJMS

DOI: 10.3126/ajms.v6i4.11503

Address for Correspondence:
Dr. Karan Ostwal, Assistant Professor, Department of Microbiology, Dr. Vaishampayan Memorial Government Medical College, 
Solapur - 413003, Maharashtra, India. E-mail: karanost55@gmail.com; Phone: +91 8862079170 © Copyright AJMS



Ostwal, et al.: Newer uropathogen- Shewanella algae

Asian Journal of Medical Sciences | Jul-Aug 2015 | Vol 6 | Issue 4 93

Microscopic examination showed 10-15 Polymorphonuclear 
cells/hpf  (PMNs) and motile bacilli. On Gram staining 
there was evidence of  Gram negative bacilli and PMNs.

The next day a signifi cant count of  105 Colony Forming 
Unit (CFU)/ml of  mono-microbialnon lactose fermenting 
colony was found on CLED agar.8 The colony was subjected 
to catalase test, oxidase test and standard biochemical tests 
were applied. Antibiotic susceptibility testing was done by 
Kirby-Bauer disc diffusion method using discs of  standard 
concentrations provided by Hi - media laboratory (Mumbai, 
India). Minimum Inhibitory Concentration (MIC) was 
determined by agar dilution method for ampicillin and 
ceftriaxone.

RESULTS

Catalase and Oxidase were produced.

Biochemical reactions – (from right to left)
TSI-alkali/acid with H2S. Indole was not produced. Methyl 
red and VogesProskauer test were negative. Citrate was 
utilised. Urease was not produced (Figure 1).

Antibiotic susceptibility pattern
It was found to be sensitive to gentamycin(18mm), 
ciprofl oxacin(27mm), amikacin(23mm), cefepime(21mm), 
meropenem(32mm), ceftazidime(28mm), ceftriaxone 
(30mm), aztreonam(26mm), norfloxacin (24mm), 
n i t rof luorantoin(27mm) and was res is tant  to 
ampicillin(6mm) and cephalothin(6mm).9

MIC was done by agar dilution and it was found resistant 
to ampicillin (MIC ≥ 32μg/ml) and sensitive to ceftriaxone 
(MIC ≤ 1μg/ml).

As Shewanella spp is only non lactose fermenting, oxidase 
producing organism giving H2S on TSI it was subjected 
to further examination for identifi cation of  species. It 
was inoculated on Blood agar and MacConkey agar for 
confi rmation.

On blood agar-1-2 mm, circular, convex, smooth, beta-
haemolytic colonies, with orange tan pigment were seen 
(Figure 2).

Table 1: Biochemical tests done for Species 
level identifi cation of S. algae
Tests done Result
Nitrate reduction Nitrate was reduced to nitrite
Ornithine decarboxylation Ornithine was 

decarboxylated (Figure 3)
DNAse test DNA was hydrolysed
ONPG (O-Nitro Phenol β 
Galactosidase)

Positive

Oxidation-Fermentation test 
for Glucose and maltose

Glucose and Maltose 
Oxidised

Figure 2: Colonies on blood agar.4

Figure 1: Biochemical properties of Shewanella algae

Figure 3: Ornithine decarboxylation.
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The isolate was thermo-tolerant with presence of  growth at 
42°C and halophilic with growth in presence of  6.5% NaCl.

The biochemical tests done for speciation of  Shewanella 
algae are as mentioned in Table 1.

Urine biochemistry examination-
Sugar-trace, albumin-2+.
Blood investigations in biochemistry-
Blood sugar - Post prandial was 208mg% and fasting was 
138mg%,
Serum creatinine was 1.6.
Pathological examination-Haemoglobin was 11.2gm%,
White Blood Count -10,700/cmm.

Differential Leucocyte Count- Neutrophils-72%, 
lymphocytes-25%, monocytes-1%, basophils- 0, eosinophils 
2%, Erythrocyte Sedimentation Rate -42mm/l, C-Reactive 
Protein -23mg/l.

DISCUSSION

Shewanella species are found throughout the world in 
marine environments and most reported human infections 
occur in countries with warm climates.2

Shewanella algae and Shewanella putrefaciens are the two 
species of  Shewanella that are most frequently implicated 
in human infections. Among Shewanella spp. S. algae causes 
80% human infections.10

S. algae grows at 42°C and in presence of  6.5% NaCl and this 
helps to distinguish it from S. putrefaciens.4 Alishewanella is 
also halophilic but it is non motile and doesnot produce H2S 
unlike S. algae.4 The isolate can be further confi rmed to the 
species level by 16S ribosomal DNA sequencing by using 
the primers B27F (5′-AGAGTTTGATCCTGGCTCAG-3′) 
and U1492R (5′-GGTTACCTTGTTACGACTT-3′) but was 
not done in our case.11

Patient was admitted for urinary complaints so the 
organism is most likely to be a community acquired 
rather than hospital associated pathogen. Patient was 
treated as a case of  recurrent UTI but the clinical signs 
and raised albumin level with history of  diabetes suggest 
of  some pathology like diabetic nephropathy but further 
investigations like renal ultrasound was not done in this 
case so we are not sure of  any long standing illness in our 
case. The organism generally resides in marine and aquatic 
environment so the route of  transmission in this case is not 
known. There have been only four reports of  isolation of  
Shewanella from India and these were from patients with 
infective endocarditis, peritonitis, and chronic obstructive 

pulmonary disease respectively.12,13 Shewanella was isolated 
in monomicrobialform with a signifi cant bacterial count 
and clinical picture suggestive of  acute urinary tract 
infection. Patient was treated with a fi ve days course of  
Norfl oxacin 400 mg twice daily. Patient was improving 
clinically and his symptoms were relieved. A repeat sample 
was taken on seventh day was sterile. So we believe that 
Shewanella algae was the causative agent in our case.

There are no standard guidelines for treatment of  
Shewanella infection. In present study S. algae was found 
to be susceptible togentamycin, norfl oxacin, amikacin, 
cefepime, meropenem, ceftazidime, cefotaxime, aztreonam, 
nitrofurantoin and resistant to ampicillin and cephalothin. 
According to some textbooks resistance is found to ampicillin 
and cephalothin.4 Previously published studies reported that 
S. algae is susceptible to aminoglycosides, carbapenems, 
erythromycin, and quinolones, with variable susceptibility 
to penicillin and cephalosporins. S. algae is characteristically 
susceptible to aminoglycosides, carbapenems, erythromycin 
and quinolones, but resistant to penicillin. Susceptibility to 
ampicillin and cephalosporins is variable, with more isolates 
being susceptible to third- and fourth- than to fi rst- and 
second-generation cephalosporins.14 However, rapid 
development of  resistance to imipenem and piperacillin-
tazobactamhas been reported.14

To conclude, this case highlights the need to consider 
Shewanella as a potential emerging uropathogen, and 
utmost microbiological vigilance is required to identify this 
unusual agent of  UTI.
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