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Summary

	 Background:	 Although rare, bloodstream infections caused by Aeromonas tend to be very severe and progress 
rapidly.

	 Case Report:	 We report a case of an 81-year-old man with fetal septicemia and endotoxin shock caused by 
Aeromonas hydrophila. The patient had dilated cardiomyopathy, paroxysmal atrial fibrillation, inter-
stitial pneumonitis and renal dysfunction was admitted to our hospital with chest pain and dyspnea. 
Transthoracic echocardiography demonstrated impaired left ventricular wall motion and severe mi-
tral regurgitation due to tethering. Cardiac catheterization revealed severe stenotic lesions in the 
left anterior descending artery and the right coronary artery. Surgery for coronary artery bypass 
grafts and mitral annuloplasty were performed. However, 2 days after surgery, he suddenly devel-
oped a high-grade fever and his hemodynamics deteriorated rapidly. His blood cultures revealed 
gram-negative Bacillus and the endotoxin concentration in the blood was elevated. Despite inten-
sive support efforts, the patient died 1 day after the sudden change. His blood culture revealed A. 
hydrophila.

	 Conclusions:	 Whenever Aeromonas is found in a patient’s bloodstream, clinicians should start appropriate and 
intensive treatment immediately.
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Background

Aeromonas is an anaerobic gram-negative bacillus that com-
monly inhabits soil and fresh or brackish water. Aeromonas 
has been rarely identified as a human pathogen, except in 
immunologically compromised hosts. There are 3 common 
motile Aeromonas strain pathogens related to humans, 
namely, A caviae, A sobria and A. hydrophila. A. hydrophila is 
the most common Aeromonas strain in humans. While the 
overall frequency of Aeromonas as a cause of gram-negative 
bacteremia is low, Aeromonas bacteremia has a high fatali-
ty rate [1].

In this report, we present a patient with fulminant A. 
hydrophila septicemia and endotoxin shock after surgery 
for coronary artery bypass grafts and mitral annuloplas-
ty. Clinicians should be aware of the virulence of this rare 
organism.

Case Report

In February 2010, an 81-year-old man was admitted to our 
hospital with complaints of exertional chest pain and dys-
pnea. In 1998, he was diagnosed with dilated cardiomyop-
athy and chronic renal dysfunction. Beta-adrenergic antag-
onist therapy was initiated. In 2002, he was diagnosed with 
paroxysmal atrial fibrillation and oral amiodarone was start-
ed. In 2009, he was diagnosed with interstitial pneumoni-
tis and steroid therapy was started. In that period, cardiac 
echocardiography showed left ventricular generalized hy-
pokinesis and the ejection fraction was 45%.

On admission, his heart rate was 92 bpm, blood pressure was 
78/59 mmHg, and body temperature was 36.5°C. He took 
oral steroids 15 mg/day. The electrocardiogram showed 
sinus rhythm at 80 bpm and ST depression in leads II, III, 
aVF, V4, 5, 6. His chest radiograph showed cardiomega-
ly (cardiothoracic ratio 65%) and pulmonary congestion. 
His laboratory findings on admission were as follows: white 
blood cell count, 7,520/mm3, C-reactive protein level, 0.08 
mg/dL, hemoglobin was 9.6 g/dL, and liver functions, nor-
mal. Serum creatine phosphokinase level, 34 IU/L (normal, 
<216 IU/L). Blood urea nitrogen level 58.7 mg/dL, creati-
nine level, 2.48 mg/dL, estimated glomerular filtration rate, 
20.3 mL/min/1.73 m2 and sialylated carbohydrate antigen 
KL-6 level, 163 U/mL (normal, <500 U/mL). Brain natriuret-
ic peptide (BNP) levels were remarkably elevated at 1989.7 
pg/mL (normal, <20 pg/mL). Cardiac echocardiography 
showed left ventricular severe hypokinesis, ejection fraction 
of 29%, and severe mitral regurgitation due to tethering.

The patient received initial treatment with bed rest, oxygen 
administration, salt restriction, increase in diuretics, and 
continuous infusion of low-dose carperitide.

Although his symptoms and BNP improved gradually, he 
still experienced chest pain during bathroom walking. The 
coronary angiogram by cardiac catheterization showed very 
severe stenotic lesions in the left anterior descending artery 
and the right coronary artery.

In March 2010, surgery for coronary artery bypass grafts 
and mitral annuloplasty were performed. He received 
intravenous administration of ampicillin-sulbactam as 

prophylaxis against postoperative infection (3 g/day, twice 
a day). However, 2 days after surgery, he suddenly developed 
a high-grade fever, and his hemodynamics deteriorated rap-
idly. The endotoxin concentration of his blood was elevated 
to 408 pg/mL (normal, <5 pg/mL). Septic and endotoxin 
shock were strongly suspected, 4 blood cultures were ob-
tained immediately. All of 4 blood cultures revealed gram-
negative coccobacilli. Ciprofloxacin (600 mg/day) and hu-
man immunoglobulin (5.0 g) were started. Resuscitative 
efforts, including endotoxin adsorption therapy with a col-
umn of polymyxin B-immobilized fibers, intra-aortic bal-
loon pumps, and percutaneous cardiopulmonary support 
were performed.

Despite intensive support efforts, the patient died 1 day af-
ter the sudden change. Another 2 days later, the bacterium 
was identified as A. hydrophila. This bacterium was not sus-
ceptible to ampicillin-sulbactam (Table 1).

Discussion

Aeromonas are gram-negative, non-spore forming rods. 
Aeromonas are ubiquitous bacteria that are native to aquat-
ic environments, and have been found in fresh, brackish, 
estuarine, marine, chlorinated, and unchlorinated water 
supplies worldwide.

Miles and Halnan were the first to report the isolation of 
an Aeromonas strain from the feces of a patient [2]. There 

Antibiotic MIC (μg/ml)

Cefazolin 16.0

Cefmetazole <1.0

Ceftriaxone <1.0

Amikacin <2.0

Gentamicin <1.0

Tobramycin <1.0

Ampicillin-sulbactam >32.0

Piperacillin-tazobactam <4.0

Imipenem/cilastatin <1.0

Meropenem <0.25

Aztronam <1.0

Ampicillin >32.0

Piperacillin 8.0

Levofloxacin <0.12

Ciprofloxacin <0.25

Sulfamethoxazole-trimethoprim >320.0

Minocycline <1.0

Ceftazidime <1.0

Cefepime <1.0

Table 1. Susceptibility profiles of Aeromonas hydrophila.
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are 3 common motile Aeromonas strain pathogens related 
to humans, namely, A caviae, A sobria and A. hydrophila. A. 
hydrophila is the most common Aeromonas in humans. In a 
normal human host, infection with Aeromonas may produce 
mild diarrhea and, occasionally, cellulites. However, severe 
Aeromonas infection occurs when the host defense is com-
promised. Aeromonas causes a variety of systemic infections. 
By far the most serious and life-threatening complication of 
systemic Aeromonas infection is Aeromonas septicemia. The 
3 species (A. caviae, A. sobria and A. hydrophila) account for 
>95% of Aeromonas septicemia [1]. The majority of patients 
with Aeromonas septicemia have a history of leukemia [3], 
other malignant diseases, or hepatobiliary disease [4]. In 
our patient, some predisposing factors have been identified. 
Just after surgery for coronary artery bypass grafts and mi-
tral annuloplasty, the renal failure and oral administration 
of steroids might be adversely affected.

While the overall frequency of Aeromonas as a cause of gram-
negative septicemia is exceedingly low (<0.15%) in one 
previous survey [5], the fatality rate for Aeromonas septice-
mia is very high. In 1988, Janda et al. reported that the fa-
tality rate for Aeromonas septicemia has exceeded 50% [1]. 
Lau et al. reported that the overall mortality rate among 42 
Aeromonas septicemia was 64%, and nineteen patients (70%) 
died within 7 days after the Aeromonas bacteremia [4]. Ko et 
al. reported that the overall fatality rate at 14 days among 
104 Aeromonas septicemia cases was 32%, and two-thirds of 
the deaths occurred within 72 h after the patients’ arrival 
at the hospital [6]. In a recent report, Kang et al. evaluat-
ed the clinical significance of Aeromonas septicemia in 182 
patients. The mortality directly related to Aeromonas septi-
cemia was still 24.1% [7].

Aeromonas species produce beta-lactamase, and they are of-
ten reported to be resistant to penicillin, ampicillin, first-
generation cephalosporin, carbenicillin, vancomycin, and 
clindamycin. Antibiotics include third-generation cephalo-
sporins, aztreonam and imipenem, or a fluoroquinolone is 
consistently effective against Aeromonas species [4]. A recent 
report demonstrated that either ciprofloxacin or azithro-
mycin is recommended as first-line drug in patients with 
Aeromonas infection [8]. In our patient, 1 day after cardiac 
surgery, cultures of sputum grew A.hydrophila. The patient 
did not have symptoms of either abdominal pain or diar-
rhea, the primary portal of entry might have been the re-
spiratory tract. Unfortunately, like the blood culture, the 
organism from sputum was resistant to ampicillin-sulbac-
tam, which was administerated as prophylaxis against post-
operative infection.

Aeromonas produce an array of virulence factors that include 
endotoxin. Endotoxin is one of the principal components on 
the outer membrane of gram-negative bacteria. Endotoxin 
causes the release of cytokines such as interleukin-1 and tu-
mor necrosis factor-alpha and activates complements and co-
agulation factors. Endotoxin is considered one of the prin-
cipal biological substances that cause gram-negative septic 
shock. In this case, the endotoxin concentration of the pa-
tient’s blood was elevated to 408 pg/mL (normal, <5 pg/ml), 
thus the patient’s condition might have been adversely af-
fected by endotoxin. The polymyxin B-immobilized fiber 
column is a medical device that aims to remove circulating 
endotoxin by absorption [9]. In patients with Aeromonas sep-
tic shock, the use of polymyxin B-immobilized fiber column 
should be considered without hesitation.

Conclusions

Clinicians should be aware of the virulence of Aeromonas.

Although rare, bloodstream infections caused by Aeromonas 
tend to be very severe and progress rapidly. Therefore, 
when Aeromonas is found in a patient’s bloodstream, clini-
cians should start appropriate and intensive treatment im-
mediately, including vigorous pulmonary and cardiovascu-
lar support.

Conflict of interest

All authors declare that they have no conflict of interest.

References:

	 1.	 Janda JM, Duffey PS: Mesophilic aeromonads in human disease: cur-
rent taxonomy, laboratory identification, and infectious disease spec-
trum. Rev Infect Dis, 1998; 10: 980–97

	 2.	Miles AA, Halnan ET: A new species of microorganisms causing black 
rot in eggs. J Hyg Camb, 1937; 37: 79

	 3.	Tsai MS. Kuo CY, Wang MC et al: Clinical features and risk factors for 
mortality in Aeromonas bacteremic adults with hematologic malignan-
cies. J Microbiol Immunol Infect, 2006; 39: 150–54

	 4.	Lau SM. Peng MY, Chang FY: Outcomes of Aeromonas bacteremia in 
patients with different types of underlying disease. J Microbiol Immunol 
Infect, 2000; 33: 241–47

	 5.	Roberts FJ, Geere IW, Coldman A: A three-year study of positive blood 
cultures, with emphasis on prognosis. Rev Infect Dis, 1991; 13: 34–46

	 6.	Ko WC, Lee HC, Chuang YC et al: Clinical features and therapeutic im-
plications of 104 episodes of monomicrobial Aeromonas bacteremia. J 
Infect, 2000; 40: 267–73

	 7.	Kang JM. Kim BN, Choi SH et al: Clinical features and prognostic fac-
tors of Aeromonas bacteremia. Infect Chemother, 2005; 37: 161–66

	 8.	DuPont HL: Bacterial diarrhea. N Engl J Med, 2009; 361: 1560–69

	 9.	Cruz DN. Perazella MA, Bellomo R et al: Effectiveness of polymyxin 
B-immobilized fiber column in sepsis: a systematic review. Crit Care, 
2007; 11: R47

Case Report

74


