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Aeromonas hydrophila soft-tissue infection
as a complication of snake bite: report of
three cases
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Aeromonas hydrophila soft-tissue infection has been associated with ® sh and reptile bites. There have been
three recent cases from Brazil of abscesses complicating snake bites in which A. hydrophila was isolated
from the purulent exudates. One of the snakes responsible for the bites was a specimen of Bothrops moojeni,
and the others were most probably also lance-headed vipers. These snakes have a local necrotizing,
myotoxic, oedema-inducing venom that must have favoured the multiplication in the injured tissue of
A. hydrophila strains, which were probably present in the mouth, fangs or venom of the snakes. The use
of a tourniquet by two of the patients probably worsened the local envenoming, and contributed to the
occurrence of soft-tissue infection. The patients had a good outcome after the abscesses were incised and
drained, and after being treated with chloramphenicol. Chloramphenicol appears to be a good alternative
for the empirical treatment of soft-tissue infection complicating snake bite in Brazil, because: it is active
against the majority of the anaerobic and aerobic bacteria found in these abscesses, including A. hydrophila;
it can be administered by the oral route; and it is inexpensive. Suitable alternatives are cotrimoxazole or
¯ uoroquinolones, to which aeromonads are usually susceptible in vitro, associated with antibiotics, such as
clindamycin and metronidazole, with an anti-anaerobic spectrum.

Aeromonas species are facultatively anaerobic,
Gram-negative rods found as normal ¯ ora in
non-faecal sewage, freshwater, and brackish
water. These bacteria cause disease in ® sh,
reptiles and amphibians. In humans, aeromon-
ads can be isolated from the faeces of asymp-
tomatic individuals, and have been associated
with soft-tissue infections, acute gastro-
intestinal disease, sepsis (particularly in
immunocompromised hosts), and, more
rarely, with pneumonia, meningitis, endo-
carditis, osteomyelitis and septic arthritis
(Gold and Salit, 1993; McGowan and Stein-
berg, 1995).

Aeromonas hydrophila is the species most
commonly recovered from skin and soft-tissue

infections caused by aeromonads, which are
usually associated with exposure to contami-
nated water and water-related injuries (Gold
and Salit, 1993; McGowan and Steinberg,
1995). Although cases of soft-tissue infection
by A. hydrophila complicating bites of other
reptiles have been reported (Raynor et al.,
1983; Flandry et al., 1989; Mekisic and
Wardill, 1992), there appear to be only two
reported cases associated with snake bite
(Thisyakorn and Thisyakorn, 1988; Nishioka
and Silveira, 1992b).

As part of an ongoing, prospective study on
venomous snake bite in UberlaÃ ndia, south±
eastern Brazil, three cases of abscesses caused
by A. hydrophila complicating bites of snakes,
probably all of them lance-headed vipers
(genus Bothrops), were observed within 2 years
in a single university hospital. These cases are
reported below.
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CASE REPORTS

Case 1
A 34-year-old male was bitten on his right
ankle, through his boot and sock, by a speci-
men of Bothrops moojeni. Before going to the
hospital, he applied a tourniquet in the proxi-
mal segment of his right thigh for about
30 min, and put powdered tobacco on the
wound. Physical examination performed at the
Emergency Department revealed a single fang
mark at the site of the bite, local ecchymosis,
and swelling extending up to the knee. The
patient complained of severe local pain. He
was treated with 12 ampoules of polyvalent
Bothrops antivenom [manufactured by Fun-
dacË aÄ o Ezequiel Dias (FUNED), Belo Hori-
zonte, Brazil] administered intravenously, and
intravenous (i.v.) chloramphenicol (1 g four
times daily) was started prophylactically on
the orders of the attending physician.
Twenty-four hours after the bite the patient
had fever, the oedema had extended to his
thigh, and the whole limb was hot and red.
The patient developed an abscess which was
incised and drained. Gram-negative rods were
found by direct examination of the pus, which
was cultivated in aerobic and anaerobic media.
Aeromonas hydrophila, which was susceptible
in vitro to chloramphenicol, gentamicin,
amikacin, cefoxitin, ceftriaxone, cotrimoxa-
zole, cipro¯ oxacin, pe¯ oxacin and imipenem,
and resistant to ampicillin and ® rst-generation
cephalosporins, was isolated in three different
samples. Two blood cultures were negative.
The patient was discharged from the hospital
much improved after having received i.v.
chloramphenicol for 6 days. He was supposed
to continue to take oral chloramphenicol
(500 mg four times daily for 8 more days), but
it is unknown whether he complied with this
schedule as he did not return for a follow-up
visit.

Case 2
While working in a farm, a 15-year-old male
was bitten on his right hand by a lance-headed
viper which was not captured or killed for
identi® cation. He applied a tourniquet in the
middle segment of his right forearm, and

within a few hours the swelling extended up
to the forearm, and he had severe local pain
and profuse sweating. Several bite marks were
noticed on his right hand. The patient was
given eight ampoules of polyvalent Bothrops
antivenom (FUNED), and within the next
24 h his pain improved but the oedema ex-
tended up to the whole limb, local
in¯ ammatory signs became evident and he had
fever. A right hand abscess was drained on the
® fth day; an A. hydrophila strain which was
sensitive to cefoxitin, ceftriaxone, gentamicin,
amikacin, cotrimoxazole, cipro¯ oxacin,
pe¯ oxacin, and imipenem, and resistant to
ampicillin and ® rst-generation cephalosporins,
was isolated from the pus. Therapy with i.v.
chloramphenicol (4 g) was instituted on the
day after the drainage, and the patient
was discharged taking oral chloramphenicol
(2 g/day) for 13 more days. When last seen,
25 days later, he was asymptomatic.

Case 3
A 48-year-old male was bitten on his left ankle
by a snake described by him as a lance-headed
viper. He was initially seen at a local hospital,
where he was given antivenom (® ve ampoules
of polyvalent Bothrops antivenom, presumably
manufactured by FUNED), and on the fol-
lowing day he was referred to the hospital in
UberlaÃ ndia because he was oliguric. Examin-
ation of the bitten extremity revealed the pres-
ence of several scratches at the site of the bite,
and of in¯ ammatory signs involving his left
lower limb up to the knee. He had mild
hyperazotaemia but, after intravenous hy-
dration, mannitol, and alkalination of the
urine with sodium bicarbonate, his creatinine
and blood-urea nitrogen levels normalised. He
also had several episodes of vomiting, and a
single one of haematemesis which was at-
tributed to an erosive oesophagitis; he had no
clotting abnormalities at the time. Another
complication was an abscess on his left leg,
which was drained on the fourth day after the
bite. The A. hydrophila isolated from the pus
was sensitive in vitro to chloramphenicol, ce-
foxitin, ceftriaxone, gentamicin, amikacin,
cipro¯ oxacin, pe¯ oxacin, imipenem and
meropenem, and resistant to cotrimoxazole,
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ampicillin, and ® rst-generation cephalosporin.
After the drainage and treatment with chlo-
ramphenicol (4 g/day, i.v., for 8 days, and
then 2 g/day for 6 days) the patient had
progressive improvement of the in¯ ammatory
signs, and the fever disappeared. He was well
when discharged on the 10th day after the
bite.

DISCUSSION

Snake-bite-associated soft-tissue infections in
Brazil have only been reported as a compli-
cation of lance-headed viper bite (Andrade
et al., 1989; Jorge et al., 1990, 1994; Nishioka
and Silveira, 1992b). Morganella morganii and
other Gram-negative bacilli (and to a lesser
extent anaerobes and enterococci) have been
isolated from these abscesses. The same mi-
cro-organisms have been cultivated from
swabs of the mouth and fangs of lance-headed
vipers, which are believed to be the source of
the bacteria (Jorge et al., 1990). Aerobic
Gram-negative rods and anaerobes, including
Clostridium species, have also been isolated
from the venom and oropharyngeal swabs of
other snakes around the world which have
soft-tissue infection as a complication of their
bite, such as North American rattlesnakes and
Malayan pit vipers (Calloselasma rhodostoma)
(Goldstein et al., 1979; Theakston et al.,
1990). Interestingly, Enterobacteriaceae, Pseu-
domonas aeruginosa and Gram-positive cocci
are part of the mouth ¯ ora of South American
rattlesnakes (Crotalus durissus terri® cus) (Gar-
cia-Lima and Laure, 1987), but abscesses
complicating their bite have not been re-
ported. Snakes of the genus Bothrops have
proteolytic, necrotizing, myotoxic and
oedema-inducing actions (Ferreira et al., 1992)
which probably create a favourable local en-
vironment for the multiplication of bacteria
(Jorge et al., 1994). The use of a tourniquet
worsens the local envenoming, and is possibly
a risk factor for the occurrence of soft-tissue
infection.

Aeromonas hydrophila has been isolated from
infections related to the use of medicinal
leeches (Lineweaver, 1991) and to bites of
cat® sh (Murphy et al., 1992), piranha (Revord

et al., 1988) and sharks (Royle et al., 1997). It
has also been isolated from the mouth of a
marsupial: the American opossum (Didelphis
virginiana) (Howell and Dalsey, 1990). Among
reptiles, A. hydrophila infection has been asso-
ciated with alligator and crocodile bites
(Raynor et al., 1983; Flandry et al., 1989;
Mekisic and Wardill, 1992). In the case of
bites by ® sh and reptiles other than snakes
there is no local envenoming, but the trauma
is considerably more severe than in snake
bites, and the injuries are usually water-
related, which increases the likelihood of con-
tamination by Aeromonas (Gold and Salit,
1993).

Infection of soft tissue with A. hydrophila
following snake bite only appears to have been
reported twice before, once in Thailand
(Thisyakorn and Thisyakorn, 1988) and once
in Brazil (Nishioka and Silveira, 1992b), the
latter infection complicating a lance-headed
viper bite. Although the snake was captured in
only one of the present cases, it is likely that
all three patients were bitten by lance-headed
vipers, because of the presence of local enven-
oming, which is highly indicative of bites by
these snakes in the area of Brazil where the
cases were bitten (Nishioka and Silveira,
1992a). Although the observation of several
teeth marks and of scratch-like marks at the
site of the bites on cases 2 and 3, respectively,
indicate that the bites were of colubrid snakes
(Nishioka et al., 1995), Philodryas olfersii, the
local colubrid whose bite is mostly associated
with local envenoming (Nickerson and Hen-
derson, 1976), is a green snake, and should be
easily differentiated from a lance-headed viper
if seen by the victim or witness. None of the
cases reported here were associated with ex-
posure to water. It is unlikely that the ab-
scesses were acquired after the admission of
the patients to the hospital, although nosoco-
mial soft-tissue infections with A. hydrophila
have been reported (Goings, 1979).

Aeromonads are susceptible in vitro to chlo-
ramphenicol, aminoglycosides, tetracycline,
cotrimoxazole, ¯ uoroquinolones, and ex-
tended-spectrum cephalosporins, whereas they
are usually resistant to ampicillin and
® rst-generation cephalosporins, and the ac-
tivity of amoxycillin/clavulanate against them
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has been inconsistent (Burgos et al., 1990;
Koehler and Ashdown, 1993; Jones and
Wilcox, 1995). There might be some geo-
graphical variation of the susceptibility of
Aeromonas species to antibiotics, as isolates of
these bacteria in Taiwan have been shown to
be more resistant to cotrimoxazole and some
aminoglycosides and extended-spectrum
cephalosporins than strains from the U.S.A.
and Australia (Ko et al., 1996).

Based on the present cases and the little
information already available, the prognosis of
soft-tissue infections by A. hydrophila compli-
cating snake bite appears to be good. Surgical
incision and drainage of abscesses are probably
the most important procedures and may be
effective even in the absence of other thera-
peutic measures (Gold and Salit, 1993). Chlo-
ramphenicol has been recommended in Brazil
as the ® rst-choice antibiotic for the empirical
treatment of abscesses complicating snake
bites (Anon., 1993). This recommendation is
based on the fact that all types of aerobic
bacteria isolated from abscesses and from the
mouth and venom of snakes have consistently
been susceptible in vitro to this antibiotic
(Andrade et al., 1989; Jorge et al., 1990, 1994;
Nishioka and Silveira, 1992b), and the fact
that chloramphenicol also has a strong action
against anaerobes (Standiford, 1995). Chlo-
ramphenicol also appears to be suitable for the
empirical treatment of these abscesses because
of its low cost, an important advantage

given that poor peasants and rural workers
constitute most of the population at
risk of snake bite. When administered
by the oral route, moreover, this antibiotic
achieves serum concentrations comparable
with those seen when it is administered intra-
venously, and it has good penetration in all
tissues (Standiford, 1995). The only argument
against the use of chloramphenicol is its bone-
marrow toxicity, a (fortunately rare) life-
threatening side-effect which can be
irreversible.

Fluoroquinolones and, to a lesser extent,
cotrimoxazole are possible alternatives to chlo-
ramphenicol for the treatment of soft-tissue
infections by A. hydrophila, given that they
can also be administered by the oral route and
in a more convenient schedule (twice a day
compared with four times a day for chloram-
phenicol). As many soft-tissue infections in-
volving aeromonads (probably including those
following snake bite) are polymicrobial and
may involve anaerobes (Gold and Salit, 1993),
an antibiotic with an anti-anaerobic spectrum,
such as metronidazole or clindamycin (both
available for oral administration), should also
be given if chloramphenicol is not used. When
Aeromonas bacteraemia complicates soft-tissue
infection, a rare event in immunocompetent
individuals, initial therapy should be with in-
travenous antibiotics such as aminoglycosides,
third-generation cephalosporins or ¯ uoro-
quinolones.
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