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Chromobacterium violaceum is a gram-negative
bacillary organism that characteristically pro-
duces the purple pigment violacein. Documented
as the cause of clinically relevant human infec-
tions in only 35 cases in the United States,
C violaceum Jis particularly seen in patients with
a history of cutaneous injury or trauma. We report
the case of an 18-year-old woman who was struck
by a propeller in a boating accident and sus-
tained multiple deep lacerations of her right lower
extremity. Shortly after admission to the hospital,
the patient became frebrile and developed leuko-
cytosis. Bacterial cultures revealed C violaceum,
which demonstrated a characteristic purple pig-
ment production on blood agar. Antimicrobial
therapy was initiated, but 2 days after admission,
the skin and subcutaneous tissue surrounding the
patient’s wounds became necrotic, necessitating
an above-the-knee amputation of the right lower
extremity (transfemoral amputation). The patient’s
condition improved after continued antimicrobial
therapy and she was subsequently discharged in
good health. This case represents a successful
outcome of a rare but frequently fatal infection
due to a morphologically and geographically dis-
tinct human pathogen.
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common saprophyte of soil and water in
tropical and subtropical geographic regions,
Chromobacterium wviolacewm is a rare but
often fatal cause of human disease worldwide, with

Accepted for publication June 12, 2007.

From the Department of Pathology, University of South
Alabama, Mobile.

The authors report no conflict of interest.

Correspondence: Elliot Carter, MD, University of South Alabama,
Department of Pathology, 2451 Fillingim St, Mobile, AL 36617
(ecarter@usouthal.edu).

mortality estimates of approximately 50%.! Only
35 clinically relevant cases of C wiolaceum infection
have been documented in the United States since
the organism was first described in 1881.!*° These
cases have predominantly occurred in the south-
eastern United States, and associations with chronic
granulomatous disease and exposure to stagnant and
slow-flowing water have been established.

Case Report

An 18-year-old woman with no relevant prior
medical or surgical history was involved in a boating
accident off the Gulf Coast of Mobile, Alabama, in
July 2004. She was ejected from her boat into the
water and sustained multiple deep lacerations to the
distal portion of her right lower extremity when she
was struck by the boat’s propeller (Figure 1). She
was transported to the emergency department at the
University of South Alabama Medical Center where
her condition was stabilized and aggressive transfu-
sion therapy was initiated to correct severe blood loss.
Examination of her right lower extremity revealed
that in addition to skin and soft tissue lacerations,
she also had suffered a fractured femur and a lacer-
ated femoral artery. Amputation of the right lower
extremity was recommended by the trauma service,
but the patient’s family refused amputation at that
time. She was transferred to the surgical intensive
care unit. The next day, she had a fever (temperature,
38.7°C) and her white blood cell count was elevated
(19,000/wL; reference range, 4500-11,000/uL). Bac-
terial cultures of the patient’s right lower extremity
wounds yielded gram-negative rods that were glucose
positive, catalase positive, oxidase positive, and urea
negative, and they produced small round purple colo-
nies on blood agar (Figure 2). The identification of
C violaceum was confirmed using automated culture
methodology. Antimicrobial therapy consisting of
doxycycline was initiated, but the patient developed
cellulitis and necrosis of her right lower extremity
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Figure 1. Amputated right
lower extremity showing pattern
injury from boat propeller.

Figure 2. Blood agar
plate showing colonies of
Chromobacterium violaceum.

and subsequently underwent an above-the-knee
amputation of the right lower extremity (transfemoral
amputation). The patient’s condition improved after
continued antimicrobial therapy. She was discharged
with follow-up scheduled in a rehabilitation clinic.

Comment

Initially described by Bergonzini®® in 1881,
C violaceum was first documented as a pathogen of
mammals by Wooley* and years later a pathogen
of humans by Lesslar.”> Only 35 clinically rel-
evant cases of human infection with C violaceum
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have been documented in the United States,*°
with almost all cases acquired in the southeastern
United States. The organism is found somewhat
ubiquitously in the soil and water in tropical
and subtropical geographic regions. While classi-
cally recognized because of its production of the
purple pigment violacein, nonpigmented strains of
C violaceum have been documented and may result
from serial passage of pigmented strains in the clin-
ical laboratory.? Interestingly, the monobactam
aztreonam was first described as a natural metabolic
product of this bacterium.**



The rarity of human infections with C violaceum
is somewhat surprising given the reported ease with
which the bacterium is recovered from environ-
mental sources in tropical and subtropical climates
worldwide.?® The bacterium appears to have a rela-
tively narrow geographic distribution, with the vast
majority of reported infections acquired between
latitudes 35°N and 35°S.'” This natural distribution
reflects the growth preference of C wviolaceum for
temperatures between 20°C and 37°C and provides
an explanation for the fact that most documented
infections in the United States have occurred dur-
ing the summer months.'* Moist soil and stagnant or
slow-flowing water have been the most commonly
reported sources of infection, particularly in patients
who have had cutaneous injury or trauma, which
presumably provides a portal of entry for this oppor-
tunistic pathogen.

No predilection for a specific age group or gender
has been shown in cases of C wviolaceum infection.
Cases have been reported in males and females from
the first few months of life to the seventh decade of
life. Only one predisposing disease process has been
established thus far—chronic granulomatous disease.
Six of 35 patients with C violaceum infection reported
in the United States have occurred in patients pre-
viously diagnosed with or subsequently found to
have chronic granulomatous disease.!%*15252% Most
bacterial infections affecting patients with chronic
granulomatous disease are caused by catalase-
producing organisms,” and C wiolaceum is catalase
positive. While patients with chronic granulomatous
disease are undoubtedly at greater risk for infection
with C wiolaceum, the mortality rate for patients
with chronic granulomatous disease and C violaceum
infection does not appear to be higher than for
C violaceum infections in immunocompetent pa-
tients. The estimated mortality rate for C violaceum
infections in the United States is approximately
50% and is greater than 60% worldwide!?; only 2 of
6 patients in the United States who had C wviolaceum
infection associated with chronic granulomatous
disease died from the infection.'*"

Clinical manifestations of infection with
C wviolaceum have ranged from minor skin and soft
tissue infections to fatal sepsis with abscess forma-
tion in multiple organs. Less common manifestations,
including osteomyelitis,” conjunctivitis,'® and pan-
creatitis,” have been documented. With a relatively
small number of reported cases of infections related to
C violaceum, an analysis of factors affecting the sever-
ity of infection cannot be made with certainty. Other
than the few cases reported in patients with chronic
granulomatous disease, no strong association with
chronic underlying illness has been established.

Chromobacterium wviolaceum can be recognized in
the clinical laboratory by its biochemical character-
istics and, in most cases, by its production of the pur-
ple pigment violacein on blood agar. The organism is
catalase positive, nitrate positive, and produces acid
from glucose; it is distinguished from Aeromonas sp
by being lysine, maltose, and mannitol negative.*
Pigment production is independent of virulence,
as both pigmented and nonpigmented strains have
been documented as causes of clinical disease.”*

Conclusion

Chromobacterium violaceum shows general resistance
to B-lactam antimicrobial agents but is susceptible to
ciprofloxacin hydrochloride, tetracycline, and imi-
penem.” Despite antimicrobial therapy, the mortality
rate for patients diagnosed with C violaceum infection
in the United States is approximately 50%. While
growth temperature requirements make C wiolaceum
a geographically limited cause of human disease, the
high mortality rate associated with infections makes
prompt diagnosis and appropriate antimicrobial ther-
apy especially important.
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