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Rapidly Advancing
Necrotizing Fasciitis
caused by
Photobacterium
damselae:

A Case Report

/ Resumo

A bactéria Photobacterium damselae (previamente denominada Vibrio damsela)
€ um membro da familia Vibrionaceae e constitui um agente patogénico de uma
grande variedade de animais marinhos, incluindo peixes, crustaceos, moluscos e
cetaceos. Em humanos, a infe¢ao por Photobacterium damselae é rara, mas grave,
podendo mesmo ter uma evolucao fulminante e de elevada mortalidade. A maioria
dos casos descritos na literatura teve origem na exposicao de feridas a dgua do
mar ou dgua salobra, infligidas durante atividades piscatdrias ou recreativas. Dada
a sua evolugao extremamente agressiva, quaisquer atrasos no diagnostico e/ou
tratamento podem resultar numa maior mortalidade.

Os autores relatam o primeiro caso de fasceite necrotizante por Photobacterium
damselae descrito em Portugal. Apesar da sua gravidade e prognéstico
habitualmente reservado, verificou-se uma evolugao favordvel ap6s uma
abordagem médico-cirdrgica precoce, que envolveu desbridamento cirdrgico,
antibioterapia e realizagao de pensos diarios.

Este caso pretende salientar a importancia da inclusdo da bactéria Photobacterium
damselae no diagnéstico etiolégico diferencial de infe¢des de tecidos moles,
sobretudo quando ha uma histéria de exposi¢cao marinha associada. Dada a sua
evolugdo extremamente agressiva, o diagndstico precoce, o desbridamento
cirdrgico e a antibioterapia sdo essenciais para reduzir a mortalidade e melhorar o
outcome.

Palavras-chave: Photobacterium damselae, Vibrio damsela, fasceite necrotizante



| Abstract

Photobacterium damselae (formerly Vibrio damsela] is a marine bacterium of

the family Vibrionaceae that causes infections in a variety of marine animals

including fish, crustaceans, mollusks, and cetaceans. Human diseases caused by

Photobacterium damselae are rare and can lead to rapid, fulminant infections with

a high rate of death. Most of the reported infections have their primary origin in
wounds exposed to salt or brackish water, inflicted during fish and tools handling.

Herein we describe the first case of Photobacterium damselae necrotizing fasciitis

in Portugal, successfully treated with timely surgical debridement, antibiotic

therapy and daily wound dressing. Considering that the majority of cases

presenting with aggressive soft tissue wound infections are even fatal following

progression into necrotizing fasciitis, the patient described in our case report

showed a very favorable outcome.

This case aims to emphasize the importance of adding Photobacterium damselae

to the differential diagnosis in patients with aggressive soft tissue wound infections

and of obtaining a thorough history related to marine exposure, considering the

exceedingly high mortality rate that ensues with any delay in source containment.

In this extremely aggressive infection, early diagnosis, prompt surgical intervention

and antibiotic treatment are essential to reduce mortality and improve outcomes.

Keywords: Photobacterium damselae, Vibrio damsela, necrotizing fasciitis

/ Introduction

Photobacterium damselae (formerly Vibrio damsela) is a Gram-
negative facultative anaerobe bacteria. Like other Vibrionaceae
species its natural habitat is seawater. Photobacterium damselae
behaves as a generalist pathogen, capable of living as a free-
swimming bacterium, and as a pathogen, with the ability to cause
disease in a wide range of animal phyla. Despite their relative
infrequency, zoonotic infections by Photobacterium damselae have
been reported. Literature search is cumbersome, since P. damselae
has been renamed often with a number of synonyms in the past;
however, even with all synonyms used as query terms, there are
less than 20 cases published worldwide.

Most of the reported infections caused by Photobacterium damselae
in humans occurred in coastal areas of the United States of
America, Australia, and Japan. They usually have their primary origin
in wounds exposed to salt or brackish water, inflicted during fish
and tools handling. Infected wounds can be followed by bullae
formation and marked edema and may progress into a necrotizing
fasciitis with multiple organ failure. In fact, most of those cases
presenting with severe wound infection are even fatal following
progression into necrotizing fasciitis. Unusual cases of infection
after ingestion of raw seafood have also been reported.

Physicians must be aware that in patients presenting with wound
infections and reporting contact to seawater and fish or exposure

to seafood, this pathogen may be the cause of infection. In such
cases, prompt surgical source control and early empiric antibiotic
treatment are essential to reduce mortality and improve
outcomes. Recommended antibiotic therapy includes a 7 to
14-day total course of doxycycline and a third-generation
cephalosporin.

This report describes the first case of Photobacterium damselae
necrotizing fasciitis in Portugal, in a 65-year-old fisherman, who
had a favorable outcome after treatment with timely surgical
debridement, antibiotic therapy and daily wound dressing.

/ Case report

A 65-year-old fisherman with prostate cancer and end-stage renal
disease on regular maintenance hemodialysis presented to the
emergency department of a local hospital with excruciating pain
and rapidly progressive swelling of his right hand, caused by a
small wound in the right first digit made accidentally
approximately 4 hours earlier that day while he was cutting fish.
He was given analgesics and empiric antibiotic coverage with
flucloxacillin, ceftriaxone and metronidazole, and was quickly
transferred to our hospital to be evaluated by Plastic and
Reconstructive Surgery.

On evaluation, the patient was awake, alert and hemodynamically
stable. The temperature was 37.4°C, the blood pressure 137/72
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mmHg, the heart rate 93 beats per minute, the respiratory rate 21
breaths per minute, and the oxygen saturation 96% while he was
breathing ambient air. His right hand was extremely edematous and
tender. Sensation and pulses were intact, but there was decreased
mobility in all five digits. Laboratory testing revealed a normal white
blood cell count, a creatinine level of 8,36 mg/dL (increased from his
baseline level of 6,40 mg/dL) and an elevated C-reactive protein
(110 mg/L, normal <5). He was diagnosed with compartment
syndrome of the hand, presumably from a severe cellulitis or
necrotizing fasciitis, and was taken to the operating room where a
right-hand fasciotomy was performed. Empiric antibiotic therapy
with flucloxacillin, ceftriaxone and metronidazole were maintained.
However, within the following hours, widespread tissue destruction
developed and progressed into his entire right forearm, with
friability of the superficial fascia and a dishwater-gray exudate
without pus. Given the clear progression of signs and symptoms, the
plastic and reconstructive surgeons returned the patient to the
operating room for the second time within 24 hours to perform
extensive surgical debridement. Specimens for Gram's staining and
culture were obtained. While still in the operating room, the patient
became hemodynamically unstable, requiring vasopressors, and was
then admitted in the Intensive Care Unit (ICU) for postoperative
monitoring.

On admission to the ICU, he was extubated, awake and alert, but
requiring norepinephrine to maintain the mean arterial pressure >
65 mmHg. Empiric antimicrobial therapy with flucloxacillin,
ceftriaxone and metronidazole were maintained. On the next day
after admission to the ICU, a single wound culture grew a pan
sensitive Photobacterium damselae. The antibiotic therapy was
then altered to doxycycline and ceftriaxone, as recommended by a
microbiologist consultant. Management with daily wound dressing
and antibiotic therapy (doxycycline and ceftriaxone) led to a
progressive improvement, with vasopressors being entirely
discontinued on postoperative day 3. He was discharged to the
Plastic and Reconstructive Surgery ward on the 4" postoperative
day, where he completed a 14-day total course of doxycycline
(intravenous, twice a day) and ceftriaxone (intravenous, every 8
hours). Multiple skin grafting surgeries were performed during the
remainder of the hospitalization, and his wound finally healed
after 65 days from admission. He was discharged home on day 71.

Photobacterium damselae is an autochthonous member of aquatic
systems and one of the most common bacteria found in marine
waters. Although rare, human infections by this pathogen have
been reported in both immunocompromised and healthy hosts,
and they generally result from subcutaneous tissue exposure to
contaminated seawater or wounds inflicted by marine animals
living in such an environment.

However, wounds sustained in marine environment are exposed to
a milieu of bacteria rarely encountered in different settings. These
include Vibrio spp., Aeromonas spp., Shewanella spp., Erysipelothrix
rhusiopathiae, Mycobacterium marinum, Streptococcus iniae, and
other microbes. Failure to recognize and treat these uncommon
pathogens in a timely manner may result in significant morbidity
or death. The spectrum of manifestations is wide, varying from
cases of mild cellulitis, to severe life-threatening necrotizing
fasciitis, to sepsis and death.

A high index of suspicion is therefore necessary for the diagnosis
of a Photobacterium damselae infection, since the only hallmark
feature appears to be the history of marine exposure and its
extremely fulminant course. In fact, most of those cases
presenting with aggressive soft tissue wound infections are even
fatal following progression into necrotizing fasciitis. Taking this
into account, the patient described in our case report showed a
very favorable outcome.

There are three critical elements in the management of patients
with necrotizing soft tissue infections, essential to reduce
mortality and improve outcomes: early diagnosis, prompt surgical
intervention and appropriate antibiotic treatment. Prompt surgical
exploration is especially important for three reasons: to determine
the extent of infection, to assess the need for debridement or
amputation, and to obtain specimens for Gram's staining and
culture.

Similarly, to other Vibrio species, Photobacterium damselae is a
halophilic, Gram-negative facultative anaerobe, often difficult to
isolate on Gram stain. Antibiotic treatment recommendations for
Vibrio spp. infections include tetracyclines (for example,
doxycycline and tetracycline), fluoroquinolones (ciprofloxacin and
levofloxacin), third-generation cephalosporins (cefotaxime,
ceftazidime and ceftriaxone), aminoglycosides (amikacin,
gentamicin) and folate pathway inhibitors (trimethoprim-
sulfamethoxazole). The Centers for Disease Control and Prevention
(CDC) recommends a treatment course of doxycycline (oral or
intravenous twice a day for 7-14 days) and a third-generation
cephalosporin (intravenous or intramuscular every 8 hours for
7-14 days).

Our case report aims to emphasize that, in establishing a
diagnosis, it is critical to consider the anatomical features of skin
and soft tissue infections; to assess epidemiologic risk factors by
asking patients about animal exposures, travel history, underlying
diseases, recent trauma, bites, burns, and water exposure; and to
recognize the signs of different types of infection in an effort to
limit the spectrum of causes to a more reasonable differential
diagnosis. At times, even simple activities such as handling fish
may represent a risk for serious skin and soft tissue infections,
depending on the pathogen.
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