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Aeromonas bacteremia in patients with cirrhosis or ma-
lignancy has been found to be associated with a higher
mortality rate than bacteremia caused by other organ-
ismsExcept for anecdotal reports, however, little
is known about spontaneous bacterial peritonitis (SBP)

caused by Aeromonas species in cirrhotic patients, al-

Background.  Although Acromonas species are known to cause bacterer
known about spontaneous bacterial peritonitis (SBP) caused by Aeromonas
Methoeds.  We performed a retrospective, matched case-control study (1:2 1 1
with SBPF due to Aeremmonas species from January 1997 through December though Aeromonas SpeCIeS have been SuggeSted tO cause
with SEI' caused by other organisms and were matched to the patients by a e rhat

Resn:f.ls. \-\."e identified 43 p:ltiel?ts with SBP due to Aeromonas species, |- perltgnltls m cirrno tl" patlvnts
hydrophila infection and 3 (79%) of whom had Aeromonas sorbia infection

whom 38 (47%) were inlected with Escherichia coli, 25 (31%) were inlected
infected with Streptococcus species, and 6 (7%) were infected with other bftteria. Baseline Child-Pugh class and
model for end-stage liver disease score did not differ between groups. Afignificant increase in the incidence of
infection during the warm season (July=September} was observed in the group with SBP due to Aeromonas species,
compared with the group with SBP due to other bacteria (63% vs/25%; P<.001), Diarrheal episodes were
significantly more frequent in the group with SBP due to Aeromenas fpecies (26% vs. 6%; ' = .002). There were
no statistically significant differences between groups with regard tyf appropriateness of initial antibiotic therapy,

3-day mortality, and 30-day camulative survival. In the group with/ Aeromonas infection, the in-hospital mortality

denendant meapm oot poe o F fen T et lione (o dde paria 34 5.
inaepenaent prognostifiacion of N-nospital Mortanty (04as rafio, 4.5

95% confidence interval, 1.9-640.6; F = .02).
Conclusion.  Acromonas species should be considered to
presenting with diarrheal episodes during the warm season.
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> a causative organism of SBP in cirrhotic patients
ompared with SEP caused by other organisms, SRP

ranced cirrhosis,

due to Aeromonas species was not associated with more-a
1 b} )
Aerontonas bacteremia in patients with cirrhosis or ma- In the Republic of Korea, Aeromonas species are the I _te Xt refe re n C e S
lignancy has been found to be associated with a highet third most common organisms causing SBP, which 1
mortality rate than bacteremia caused by other organ- | a prevalent cause of mortality in patients with cirrhosis
isms |1-5]. Except for ancedotal reports, however, little [7]. Although areas with a high incidence of chronic « E_ 1 —r _~|— @l = — 1)
is known about spontanenus bacterial peritoniris (SEP) liver diseases am‘l a temperate t]mmte, such as Taiwan, T :l—’_._- ‘6— ZD i "1—'_:‘ §_- :]—_]l; 7]
cansed E_\y Asromaons sp._u_‘j in cirrhotic ni[mnl\ al- may - i -
though Aeromonas species have been suggested to cause species, the incidence and L]1_“ acteristics of the infec-
peritonitis in cirrhotic patients [6]. Livn have yel (o be delermined in these areas [8).
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The clinically relevant Aeromronas species are uni-
formly resistant to penicillin and ampicillin and are
often resistant to frst- and second-generation cepha-
losporins; however, they have usually been invariably
susceptible to  third-generation cephalosporin, az-
treonam, and carbapenem [9, 10]. Recently, clinical
Aerormonas isolates have shown increasing resistance to

third-generation cephalosporins [11].
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hacilli that cause bacteremia in cirrhotic patients in Taiwan ai
that cause SBP in cirrhotic patients in Korea |7, 8]. This pre
alence is attributable to the high incidence of chronic liv
diseases (hepatitis B and C) and cirrhosis, the eating of ri
seafood or freshwater fish, and the ubiquitous presence of Aer
maonas species in both countries [1, 8, 22].

Aeromonas species are regarded as cousative organisms
diarrheal disease [23, 24]. In this study, we observed that 25
of patients with SBP due to Aeromonas species had diarrhg
episodes before developing SBP. Because of the retrospecti
study design, we could not demonstrate a causative correlati
{e.g., by performing stool cultures or enterotoxin analysis).
agreement with previous findings regarding Acromonas-ass
ciated bacteremia and diarrhea, we found that SBP due
Aeromonas species showed extreme seasonality and was nue
prevalent during warm conditions (22, 23-26], likely becav
the optimal temperature for proliferation of this organism
25°C-30°C [26].

The in vitro antibiotic resistance of Acromonas species su|

gests that ceftazidime, imipenem, and aztreonam should be t
first-line choices for treatment [11]; however, susceptibility pa
terns have been found to differ by location and clinical co
ditions [5, 11, 21, 22]. We found that 90% of Aeromonas isolaf
were susceptible to cefotaxime, thus indicating that first-li
empirical therapy for SBP can be used to treat infection causq
by these organisms. However, because resistance to multiy
antibiotics in Aeromonas isolates can be mediated by seve
enzymes (chromosomal or plasmid mediated 3-lactamases) by
cause of selective pressure, meticulous attention and monit

ing of resistance patterns are necessary [11, 27, 28].

Our study has several limitations. First, we included cases

SBP proven only by blood culture with neurocytic ascites
probable cases. In subgroup analysis of patients with defin
SBP, we could not determine the seasonal component for t
group with SBP due to Aeromonas species. However, one-thi

of patients with culture-negative neutrocytic ascites had positi
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cause it was an age- and sex-matched case-control study and
not a randomized trial, an unknown risk factor may have been
overlooked. We could not determine all of the potential sources
of Aeromonas infection. In this study, none of the patients used
medicinal leeches or had skin or soft-tissue infections. However,
this does not indicate that the patients were not exposed to
fresh or brackish water, another possible source of Aeromonas
infection [3, 17]. Third, there may have been selection biases.
The incidence rates of hepatitis B virus-associated chronic liver
disease, cirrhosis, and hepatocellular carcinoma are high in the

Republic of Korea, and the 2 study groups were selected from
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Aeromonas bacteremia in patients with cirrhosis or ma-
lignancy has been found to be associated with a higher
mortality rate than bacteremia caused by other organ-
ismsExcept for anecdotal reports, however, little
is known about spontaneous bacterial peritonitis (SBP)
caused by Aeromonas species in cirrhotic patients, al-
though Aeromonas species have been suggested to cause

peritonitis in cirrhotic patients
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mortality rate than bacteremia caused by other organ-
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ismq [1-5].[Except for anecdotal reports, however, little
is known about spontaneous bacterial peritonitis (SBP) [23 5] eiilo Aol ol

We found that the emergence of resistance during antimi-
crobial therapy was mainly confined to Enterobacter spp., al-
though the amount of the AmpC B-lactamase produced by S
marcescens, C. freundii, and M. morganii can also be increased
upon exposure to various antimicrobial agents@The lack of

pathogenic Vibrio species and can even grow in
extremely high salt concentrations (as high as
1 . . . . .
10%).” This organism lives mainly in the‘.{;@as)tal
2-4

waters of temperate and tropical regio ts
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important nosocomial pathogens especially in intensive
care units (ICUs), where outbreaks due to this microorganism
have been reported (2, 5, 11). A particular concern has been

Acinetobacter baumannii strains !ie becoming increasingly
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negative rods, such as Pseudomonas aeruginosa and

Acinetobacter baumannii (Gaynes and Culver, 1992; Lee
et al., 2004; NNIS, 2004). Recently,

carbapenem
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hacilli that cause bacteremia in cirrhotic patients in Taiwan ai
that cause SBP in cirrhotic patients in Korea |7, 8]. This pre
alence is attributable to the high incidence of chronic liv
diseases (hepatitis B and C) and cirrhosis, the eating of ri
seafood or freshwater fish, and the ubiquitous presence of Aer
maonas species in both countries [1, 8, 22].

Aeromonas species are regarded as cousative organisms
diarrheal disease [23, 24]. In this study, we observed that 25
of patients with SBP due to Aeromonas species had diarrhg
episodes before developing SBP. Because of the retrospecti
study design, we could not demonstrate a causative correlati
{e.g., by performing stool cultures or enterotoxin analysis).
agreement with previous findings regarding Acromonas-ass
ciated bacteremia and diarrhea, we found that SBP due
Aeromonas species showed extreme seasonality and was nue
prevalent during warm conditions (22, 23-26], likely becav
the optimal temperature for proliferation of this organism
25°C-30°C [26].

The in vitro antibiotic resistance of Acromonas species su|

gests that ceftazidime, imipenem, and aztreonam should be t
first-line choices for treatment [11]; however, susceptibility pa
terns have been found to differ by location and clinical co
ditions [5, 11, 21, 22]. We found that 90% of Aeromonas isolaf
were susceptible to cefotaxime, thus indicating that first-li
empirical therapy for SBP can be used to treat infection causq
by these organisms. However, because resistance to multiy
antibiotics in Aeromonas isolates can be mediated by seve
enzymes (chromosomal or plasmid mediated 3-lactamases) by
cause of selective pressure, meticulous attention and monit

ing of resistance patterns are necessary [11, 27, 28].

Our study has several limitations. First, we included cases

SBP proven only by blood culture with neurocytic ascites
probable cases. In subgroup analysis of patients with defin
SBP, we could not determine the seasonal component for t
group with SBP due to Aeromonas species. However, one-thi

of patients with culture-negative neutrocytic ascites had positi
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blood culture results [13]. Our patients with probable cases had
no sign of local infection other than SBE. Therefore, we assure
that both definite and probable cases could be included in this
study without seriously compromising the results. Second, be-
cause it was an age- and sex-matched case-control study and
not a randomized trial, an unknown risk factor may have been
overlooked. We could not determine all of the potential sources
of Aeromonas infection. In this study, none of the patients used
medicinal leeches or had skin or soft-tissue infections. However,
this does not indicate that the patients were not exposed to
fresh or brackish water, another possible source of Aeromonas
infection [3, 17]. Third, there may have been selection biases.
The incidence rates of hepatitis B virus-associated chronic liver
disease, cirrhosis, and hepatocellular carcinoma are high in the

Republic of Korea, and the 2 study groups were selected from
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