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Abstract: Aeromonas hydrophila (A. hydrophila) belongs to the species of Aeromonas of the family Vibrionaceae, 
which are commonly present in fresh water, sewage, sludge, soil and human’s feces; and is pathogenic to aquatic 
livestock, livestock and humans. It is a typical kind of pathogenic bacteria in human, livestock and fish. This kind 
of bacteria is a conditioned pathogen that can cause infection inside and outside the intestinal tract. Infection in 
humans is mainly caused by contact with polluted water or drinking of polluted water, and sick livestock is likely 
the source of infection. This kind of bacteria may generate multiple kinds of virulence factors such as hemotoxin, 
enterotoxin, and so on; which may cause food poisoning in people, as well as symptoms of acute gastroenteritis, 
diarrhea-like cholera, septicemia, phlegmon and so on. In recent years, a number of literatures have been reported 
on the extra-intestinal infection of A. hydrophila such bacteria detected in fester after cerebral injury and in ascites 
and blood of patients with liver cirrhosis. It is rare to see extra-intestinal infection of A. hydrophiladuring myelosup-
pression. Six patients with blood infection were admitted at our hospital from January 2008 to December 2013, 
and all patients were sick children with myelosuppression. This report aims to probe into the characteristics of the 
occurrence and development of this disease by reviewing the clinical manifestations of these six patients combined 
with literature reviews. 
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Introduction

From January 2008 to December 2013, blood 
cultures of six patients in the Children’s Hospital 
of Zhejiang University School of Medicine were 
found with aeromonas infection (Table 1). 
Among these patients, four were female and 
the remaining two were male; and average age 
of the patients was 9.4 years old (range, 4.3-
15.3). Cytokines and procalcitonin were detect-
ed in five of six patients. Results of the analysis 
of the blood cultures of the six patients are as 
follows.

Data and method 

Case 1

A seven year and four month old female patient 
was hospitalized for epistaxis accompanied by 
skin hemorrhagic spot for 10 days and fever for 
one day on February 4, 2012. She was diag-

nosed as aplastic anemia (severe) through 
bone marrow examination after being hospital-
ized. Anti-infection treatment was performed, 
and her fever subsided on February 11. ATG 
treatment was performed on February 15. On 
February 17, her fever recurred; and she was 
given tienam for anti-infection treatment. Her 
fever subsided the next day. Then, her fever 
recurred again on February 22, and her hemo-
gram results continued to stay below normal 
levels (WBC, 0.37×109/L; N, 0.12×109/L; Hb, 
88 g/L; Plt, 40×109/L). On February 27, the 
patient complained of stomachache; and line-
zolid and tazocin were administered to the 
patient. Abdominal ache on the right side 
became obvious on February 28, and G-bacteria 
were orally reported by blood culture. Abrosiao 
was performed and mepem was adopted 
instead of tienam. Abdominal distension 
occurred and the stomachache continued to 
become obvious on March 1. On March 3, chest 
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Table 1. Basic information of six patients with acute lymphoblastic leukemia
Item Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Gender Female Male Female Female Female Male

Age 7.4 11.1 15.3 4.3 7.1 11

Underlying disease AA severe ALL medium risk ALL medium risk HLH ALL high risk ALL high risk

Previous Therapy ATG therapy VALD therapy VALD therapy CSA, vp16 VALD therapy VALD therapy

Neutropenia in fever (×109/L) 0.12 0.34 1 0 0 0.08

Symptom of digestive tract Yes, abdominal pain and distension Yes, abdominal pain, 
vomit, and diarrhea

Abdominal pain and 
vomit

No Yes, abdominal pain and 
distension

Yes, abdominal pain 

Shock Yes Yes No No No Yes

Pneumonia Yes, blood-stained sputum Yes No No Yes, blood-stained  sputum No

Bubbler Yes Yes No No Yes Yes

Hyperglycemia No Yes Yes No Yes Yes

IL-6 642 More than 5,000 312.4 4,020 3,638

IL-10: pg/ml Not done

Cytokines IL-6 1,143.3 1,621 74.5 118 2,981

IL-10: pg/ml

PCT: pg/ml 0.234 Not done 0.54 0.28 3.56 Not done

CRP: mg/L More than 160 More than 160 130 134 More than 160 More than 160

Recovery of  neutropenia Not recovered yet at the twelfth day Neutropenia was 0.86 
at the sixth day

Neutropenia is normal 
at the eighth day

Neutropenia is normal 
at the fourth day

Neutropenia is 0.04 at the 
fourth day

Not recovered yet at the fourth 
day

Prognosis Dead Survival  Survival Survival Dead Dead
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CT examination revealed pneumonia accompa-
nied by hydrops in the pleuroperitoneal cavity. 
Abdomen B ultrasound indicated hepatomega-
ly, intrahepatic cystic echo, rough gallbladder 
wall, and the quantity of hydrops in the entero-
coelia; and echocardiography hinted few 
hydrops in the pericardium. She was likely to 
suffer from aspergillus infection in the lung. 
Thus, voriconazole was added to fight against 
fungus. On March 4, her heart rate rapidly 
increased. She suffered from chest congestion, 
blood was found in sputum, oxygen saturation 
was 70% under mask oxygen inhalation, moist 
crackles (bubble sounds) were heard in both 
lungs, her breathing was 60 to 70 times per 
minutes, and her left upper extremity swelled 
slightly. Tracheal cannula was performed on 
the patient. On March 5, the patient had low 
blood pressure (88/37 mmHg). Swelling 
occurred on the left upper arm, which was obvi-
ously accompanied by blisters. Dilatation and 
epinephrine were applied; however, the 
patient’s blood pressure remained low and 
urine volume decreased. On March 6, at 5:30, 
ventricular arrhythmias and cardiac arrest 
occurred, and the patient died. Aeromonas 
hydrophila (A. hydrophila) was found in sputum, 
vein catheterization and blood culture, which 
are allergic to imipenem, piperacillin plus tazo-
bactam, ceftriaxone, aztreonam and ceftazi-
dime. The patient was finally diagnosed as: (1) 
aplastic anemia (severe), (2) septicemia (A. 
hydrophila), (3) acute pneumonia accompanied 
by pleural effusion, (4) peritonitis, (5) respira-
tory failure, and (6) pneumorrhagia. 

Case 2

An 11 year and one month old male patient was 
hospitalized due to six-month acute lympho-
blastic leukemia on September 17, 2009. VALD 
scheme chemotherapy was performed on the 
patient after examination. His blood glucose 
increased after chemotherapy, diagnosed as 
secondary diabetes mellitus, and was given a 
diabetes diet and injection of insulin. On 
September 30, agranulocytosis was observed 
on the patient. On October 1, the patient suf-
fered from fever accompanied by waist sore-
ness, chest congestion and vomiting; and the 
patient released jelly-like diarrhea feces once. 
The patient’s blood pressure fell to 96/46 
mmHg, and his hemogram examination 
revealed the following: WBC, 0.58×109/L; N, 

0.34×109/L; Hb, 138 g/L; Plt, 7×109/L. The 
patient’s hypersensitivity CRP was more than 
160 mg/L; and he was given mepem, vancomy-
cin and fluconazole for anti-infection, methyl-
prednisolone for anti-flammmation, and dopa-
mine and dobutamine for cardiotonic and blood 
pressure elevation treatment. On October 2, 
the patient suffered from stomachache, vomit-
ing, anhelation and cyanosis; and his blood 
pressure decreased to 87/41 mmHg. On 
October 4, a tracheal cannula was inserted 
since oxygen saturation decreased to 68% 
under masked oxygen inhalation. A blister 
approximately 4×4 cm appeared on his right 
thigh; and blood culture report hinted A. 
hydrophila, which indicated allergy to imipen-
em, ceftazidime, piperacillin plus tazobactam. 
On October 7, A. hydrophila became more obvi-
ous on the patient, and urine volume decreased. 
The patient was given CRRT treatment. On 
October 8, the patient’s cytokine (IL-6) levels 
were high, which was >5,000 pg/ml; as well as 
IL-10 (1,621 pg/ml) and TNF (82.9 pg/ml). 
Blood perfusion was performed once on the 
patient, and re-examination revealed the fol-
lowing: IL-6, 82 pg/ml; IL-10, 22.2 pg/ml. 
Afterwards, Pseudomonas aeruginosa was 
found in his blood culture and aurum culture 
was found with Acinetobacter baumannii infec-
tion, which was only allergic to levofloxacin. The 
patient was given aztreonam, levofloxacin, 
erythrocin, voriconazole, tigecycline and amika-
cin for anti-infection treatment. On October 6, 
neutrophil granulocyte increased to 0.83× 
109/L. On October 15, his body temperature 
was normal. On October 16, his tracheal can-
nula was removed and his symptoms improved. 
Final diagnosis were as follows: (1) acute lym-
phoblastic leukemia (common, intermediate 
risk group), (2) septicemia (A. hydrophila), (3) 
septicemia (pseudomonas aeruginosa), (4) 
ventilator-associated pneumonia (Acinetobac- 
ter baumannii), (4) deep vein catheterization 
(enterococcus faecium), and (5) secondary dia-
betes mellitus.

Case 3

A fifteen year and three month old female 
patient was hospitalized due to her two-year 
acute lymphoblastic leukemia on July 8, 2010. 
VDLD scheme chemotherapy was performed 
on the patient from July 12 to July 25. On July 
20, fear of cold, fever, vomiting, and abdominal 
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discomfort occurred on the patient. Routine 
blood examination revealed: WBC, 1.75×109/L; 
N, 60%; Hb, 143 g/L; Plt, 89×109/L. Blood gas 
analysis revealed hyponatremia. Sodium sup-
plement through the vein (Na+, 123 mmol/L) 
was adopted and tienam was adopted for anti-
infection. Her fever subsided the next day. 
Blood culture indicated A. hydrophila. On July 
28, her hemogram was normal, blood culture 
was positive, and she was discharged from the 
hospital because she was better. Final diagno-
sis were: (1) acute lymphoblastic leukemia 
(common, intermediate risk group), (2) septice-
mia (A. hydrophila), and (3) secondary hyper- 
glycemia.

Case 4

A four year and three month old female patient 
was hospitalized on October 1, 2010, because 
she suffered from fever for eight days. Her 
examination revealed the following: WBC, 
1.81×109/L; N, 60%; Hb, 94 g/L; Plt, 8×109/L; 
CRP, 7 mg/L. Abdominal B ultrasound hinted 
hepatosplenomegaly, marrow hinted hemo-
phagocytosis, Epstein-Barr (EB) virus DNA was 
positive at 1×103 copies, and she was diag-
nosed as EB virus-associated hemophagocytic 
syndrome. Dexamethasone, VP-16 and cyclo-
sporine were adopted for anti-infection. Her 
fever subsided on October 9. However, her 
fever recurred again on October 20. Blood rou-
tine examination revealed the following: WBC, 
0.58×109/L; N, 0%; CRP, 134 mg/L. Blood cul-
ture was found with A. hydrophila, which was 
allergic to imipenem, meropenem, piperacillin 
plus tazobactam, ceftriaxone, aztreonam and 
ceftazidime. Meropenem, piperacillin plus tazo-
bactam were successively adopted for treat-
ment. On October 24, her hemogram results 
returned to normal. On October 27, her body 
temperature was normal, her blood culture was 
positive, and she was released from the hospi-
tal because she felt better. Final diagnosis 
were: (1) hemophagocytic syndrome, (2) septi-
cemia (A. hydrophila). 

Case 5

A seven year and ten month old female patient 
was admitted to our hospital on December 3, 
2012, who was diagnosed with acute lympho-
cytic leukemia for more than seven months. 
The patient had a history of aspergillus pneu-
monia. After admission on December 5, the 

patient was treated with VILD chemotherapy; 
however, high levels of blood glucose were 
observed during the course of the chemothera-
py. Thus, the patient was treated with a diabetic 
diet and subcutaneous insulin injection. On 
December 20, the patient had agranulocytosis. 
On December 23, the patient had fever, erosion 
in the angle of mouth, as well as lower limb and 
lumbar ache; and was treated with tienam to 
fight infection. Then, the patient suffered from 
sustained fever with a progressive increase in 
CRP, and the patient continued to have agranu-
locytosis with 2-25×109/L of blood platelet. 
Blood platelet was injected to the patient, but 
had a minimal effect. On December 25, swell-
ing and pain occurred on the patient’s limbs, 
scalp, and multiple soft tissue mass of the 
scapular region, as well as in the limbs. 
Vancomycin was administered to the patient. 
On December 26, the patient started to have 
symptoms of anhelation, cough with blood-
stained sputum, as well as bubbles in the limbs, 
scalp and scapular region at night. On 
December 27, the patient had right limb pain, 
babble and oliguria; and was treated with sulp-
erazone. On the early morning of December 28, 
the patient had pain in the stomach, vomiting 
with blood fluid, melena for one time, clear pain 
in the right neck and limbs, as well as bands of 
babble in the right neck, in which some were 
ulcerated with tasteless blood fluid and high 
levels of lactic acid upon inspection of the flesh. 
At 2:30 A.M., the patient had paroxysmal 
abdominal pain in the whole abdomen and 
vomited with blood fluid. At 2:33 A.M., the 
patient did not respond to calls, and her heart 
rate was 46 BPM with a low and slow heart 
sound. The patient was treated with epineph-
rine and cardio-pulmonary resuscitation, tra-
cheal intubation as administered, had no 
response, and was pronounced dead. As sug-
gested by the blood culture report: A. hydrophi-
la is sensitive to imipenem, piperacillin and 
tazobactam, ceftriaxone, cefoperazone and 
sulbactam, aztreonam, and ceftazidime. Final 
diagnosis: (1) acute lymphoblastic leukemia (T 
cellular type, high risk), (2) sepsis (A. hydrophi-
la), (3) possible DIC, (4) aspergillus pneumonia, 
(5) multiple organ failure.

Case 6

An eleven year old male patient was admitted 
to our hospital for abdominal pain for one day. 
He was diagnosed as acute lymphoblastic leu-
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Table 2. Analysis of the clinical characteristics of patients with Aeromonas hydrophila sepsis
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9

Underlying disease Multiple myeloma Leukemia Diabetes Gastric ulcer Leukemia Cirrhosis Chronic 
hepatitis

Cirrhosis No

Age (Years old) 46 59 54 23 4 38 49 63 30

Gender Female Female Female Male Female Male Male Male Male

Neutrophil granulo-
cyte (×109/L)

1.24 1.6 Normal WBC 6.2 0.48 5 3.1 2.4 3.6

Bubble Bubble in low limbs No Yes, together with 
ecchymosis

No Yes Yes No Yes Yes

Abdominal symptoms No No Abdominal pain and 
obvious abdominal 
distension

No Abdominal pain, 
vomit, and diarrhea

Vomit Diarrhea Diarrhea No

Shock No No Yes No No Yes No Yes No descriptions

Previous Therapy VTD and aspirin Chemotherapy oral hypoglycemic 
drugs

No Chemotherapy No No No No

Hyperglycemia No No Yes No No No No No No

Inducement Unknown Unknown Applying un-sterilized 
needles of insulin 
injector 

Dive for fish Unknown A right foot sprain 
and eat barbecue

Unknown Unknown Unknown

Fever Yes Yes Yes Yes Yes No Yes Yes Yes

Other symptoms Right popliteal vein em-
bolism and slight inflam-
mation on both lungs

Sleepiness Atrial fibrillation Headache, yellow 
urine, severe anemia, 
coma

Pharyngalgia Right leg aches, an-
helation and hypoxia, 
coagulation disorders

No Ache on both legs 
and coagulation 
disorders 

Right upper ex-
tremity swelling 
and necrosis

PCT Not done Not done Not done Not done Not done 11.84 Not done 100 ug/l Not done

Bacterial sensitivity Sensitive Sensitive Sensitive Unknown Sensitive Sensitive Sensitive Sensitive Sensitive

Prognosis Dead Survival Dead Dead Dead Dead Improve Dead Dead

Case 10 Case 11 Case 12 Case 13 Case 14 Case 15 Case 16 Case 17 Case 18

Underlying disease No Chronic kidney 
disease 

Chronic liver disease Cardiomyopathy, 
atrial fibrillation, in-
terstitial pneumonia, 
and renal failure

Drink Rheumatoid arthritis Chronic 
kidney 
disease

Thalassemia ALL

Age 47 years old 55 years old 77 years old 81 years old 68 years old 72 years old 49 years 
old

16 years old Two years old 
and half 

Gender Male Male Male Male Female Female Female Male Female

Neutrophil granulo-
cyte (×109/L)

6 WBC4.7 Regular Regular 2 7 Regular Regular 0.1, recovered 
within five days

Bubble Yes No No No Yes No Yes Yes No

Abdominal symptoms Diarrhea No No No No Gallstone and  
cholangitis

No Nausea and vom-
iting, abdominal 
pain

No

Shock Yes No No Yes Yes Yes Yes No Yes
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Previous Therapy No Take hormone 
and do 
dialysis

Treat liver cirrhosis Use steroid hormone No Take hormone Take 
hormone 
and do 
dialysis

Nonstandard 
deferoxamine 
treatment

Inducing che-
motherapy

Incentive Unknown Applying pol-
luted dialysis 
catheters

Eat raw fish and 
drink too much wine

Two days after intake 
of cardiac catheter-
ization

Unknown Unknown Unknown Fracture Eat fish and 
self-made  
cheese

Fever Yes Yes No Yes Yes Yes Yes Yes Yes

Other symptoms Ache on lower limbs 
and been black, oozing, 
coagulation disorder 
dysfunction, and  liver or 
kidney function failure

Cough and a 
slight effusion 
in pleural 

Weakness, mental 
disorientation, and 
dyspnea

Chest pain and 
dyspnea

Right upper arm 
pain with gangrene 
and dysfunction 
of liver

No Necrosis 
and gas 
gan-
grene, 
and 
dyspnea

Spleen emboliza-
tion, peticarditis, 
hepatomegaly 
together with 
fibrosis, lung 
consolidation

Fasciitis and 
gangrene 
surgery

Bacterial sensitivity Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive

Prognosis Dead Survival Dead Dead Dead Survival Dead Dead Survival
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kemia (T cellular type, high risk) after bone mar-
row examination. After hospitalization, he was 
in complete remission for treatment with induc-
tion chemotherapy for half a month, and was 
treated with regular chemotherapy in our hospi-
tal. The patient was treated with VILD chemo-
therapy on June 23, 2005. Then, he suffered 
from abdominal discomfort, vomiting, and so 
on. On July 2, the patient’s abdominal discom-
fort became worse. He had fever with fear of 
cold, a low blood pressure of 85/45 mmHg, and 
his current hemogram was: WBC, 0.4×109/L 
and N, 20%. The patient was treated with orni-
dazole and tienam for infection, dexametha-
sone to treat against inflammation, and plasma 
volume expansion using normal saline. Then, 
the patient’s blood pressure temporarily 
improved. On July 3, the patient had pain in the 
left shank and his blood pressure decreased to 
70/49 mmHg. The patient was treated with 
Tazocin, and his blood pressure slightly 
improved after treatment with plasma volume 
expansion. On July 4, the patient’s left lower 
limb swelled with obvious blood bubbles, which 
was considered as an obvious partial phleg-
mon, and instable blood pressure that 
decreased to 78/45 mmHg. The patient was 
treated with Vancocin and plasma volume 
expansion using normal saline. On July 5, blood 
pressure of the patient continued to be instable 
and decreased to 68/40 mmHg. Swelling on 
the lower limbs of the patient was obvious, and 
his bubbles were obviously bigger and extend-
ed to the inguinal region. The patient had brown 
bloody vomitus with anhelation. Upon examina-
tion, APTT was 64.5 seconds, PT was 19.2 sec-
onds, and blood platelet level decreased to 
14×109/L. Parents of the patient decided to 
abandon therapy and the patient dead on that 
very day. Blood culture and liquid of the bubble 
culture were A. hydrophila, suggesting that it 
was sensitive to imipenem, ceftazidime, and 
piperacillin+tazobactam. Final diagnosis: (1) 
acute lymphoblastic leukemia (T cellular type, 
high risk), (2) sepsis (A. hydrophila), and (3) sep-
tic shock.

Results 

A total of six patients had A. hydrophila, as 
determined by blood culture in our hospital 
from January 2008 to December 2013. Three 
patients are died and the other three patients 
survived, and mortality was 50%. The patient 
with bubbles, severe septic shock symptoms, 

and 1,000 pg/ml or more of cytokine IL-10 was 
examined; and neutrophil granulocyte recov-
ered slowly, and has a higher death rate.

Clinical characteristics of several patients with 
sepsis caused by A. hydrophila infection from 
domestic and overseas locations were ana-
lyzed as shown in Table 2 [1-18].

Discussion

A variety of pathogenic aeromonas have been 
discovered sequentially since the 1980s, in 
which some bacteria have been proven to 
cause diarrhea, acute gastroenteritis, infec-
tions, cellulitis, peritonitis in patients with low 
immunity, and septicemia by case reports and 
clinical studies. Moreover, multiple patient 
deaths have been caused by acute infection 
with aeromonas [19]. The fatality rate for cases 
with serious nosocomial infections such as cir-
rhosis and malignant tumor in patients with low 
immunity, peritonitis and sepsis in immuno-
compromised patients is high; which can reach 
up to 50% [20, 21]. Aeromonas infection in hos-
pitals is significantly higher than outside the 
hospital. This germ is a conditioned pathogen 
that has a low probability of blood infection 
occurrence, and is likely to occur in individuals 
with low immunity. A. hydrophila sepsis 
occurred in six patients in this study, and all 
patients were infected under circumstances of 
decreased immunity and IV myelosuppression. 
Among these patients, mortality rate was 50%; 
indicating that sepsis caused by the strain has 
a high mortality, which is similar to previous 
reports. Four patients had high blood sugar 
before infection. However, whether this high 
sugar environment is conducive to A. hydrophi-
la remains unclear. Furthermore, according to a 
report, the deaths of two diabetic patients at 
home and abroad were caused by A. hydrophila 
infection [22].

It was found that the levels of cytokines IL-6 
and IL-10 of the six patients that diedwere high, 
especially in children with IL-10 levels that have 
significantly increased and whose mortality 
rate increased to two-thirds; thus, IL-10 is 
closely related to organism damage. Mortality 
rate due to septic shock during the early stage 
of infection is 3/4, especially when blisters 
occur; while mortality rate of pulmonary infec-
tion is 2/3. Differences between super-sensi-
tivity CRP and PCT levels in the death and sur-
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vival of children are not significant. Most chil-
dren with A. hydrophila sepsis have abdominal 
symptoms such as abdominal pain, vomiting, 
etc. This accounts for five in six patients, which 
may be related to poor body resistance after 
chemotherapy, gastrointestinal mucosa dam-
age, and A. hydrophila in the bowel that easily 
entered into the blood as parasites. Immuno- 
compromised patients can have severe and 
fatal infections including muscle necrosis and 
gangrene deep pustules [23, 24]. Sepsis 
caused mainly by A. hydrophila and mild 
aeromonas has a mortality rate of up to 30-70% 
[25]. Prognosis would be relatively good when 
neutrophil can rapidly be recovered. The death 
of the patients all resulted from aggravation 
and agranulocytosis. The patient in the second 
case survived under the circumstance of pul-
monary infection, high cytokine storm and local 
blisters. This had a certain relationship with 
neutrophil recovery after six days of infection, 
reducing the cytokine storm by hemoperfusion. 
Therefore, we believe that having a high cyto-
kine storm by hemoperfusion may improve sur-
vival rate. It was puzzling that the conditions of 
these three patients continued to progress in 
antibiotic-sensitive applications, suggesting a 
certain relationship with strong bacterial strain 
virulence and pathogenicity.

Based on the collected reports of A. hydrophila 
sepsis patients, symptoms found in 18 patients 
[26-43] were as follows: fever rate accounts for 
17/18, skin blisters rate accounts for 10/18, 
shock rate accounts for 9/18, abdominal symp-
toms rate accounts for 8/18, and hyperglyce-
mia rate accounts for 1/18. Overall mortality 
rate was 13/18; while mortality rate of skin 
blisters and shock was 100% and 7/9 respec-
tively. The mortality rate of two patients with A. 
hydrophila was 50%, indicating that mortality 
rate is high for a normal population or a normal 
immunity population. Hence, sepsis caused by 
A. hydrophila infections can result in serious 
infections and death not only for neutropenic 
patients, but also for normal immune people. 
However, this mostly occurs in patients who 
have underlying diseases. For the 18 patients, 
one of the drug-sensitive patients is unknown; 
while other strains were sensitive to antibiotics, 
which are similar with patients admitted to our 
hospital. We analyzed the pathogenesis of A. 
hydrophila for reasons that the patients still 
died after using sensitive drugs.

The A. hydrophila strain is invasive. Virulence 
factors have exotoxins, proteases, S-layer, fim-
bria and transferrin; in which, exotoxin and 
extracellular enzymes are major causative fac-
tors. Exotoxin, which has been previously deter-
mined, includes aerolysin, hemolysin, hemolyt-
ic toxin, cytolytic enterotoxin, and so on [44]. 
Several features of extracellular enzymes 
include hemolysin, enterotoxin and protease 
[45-47]. Exotoxin is a component of extracellu-
lar enzymes and a component of extracellular 
products of aeromonas. In this study, we found 
that heat-resistant metalloproteinases have a 
direct pathogenic effect on infection [48]. Its 
pathogenic mechanism may undermine the 
body’s immune system, prompting the breeding 
of aeromonas in body tissues, releasing prote-
ases that directly affect tissues, and resulting 
in the dissolution of necrosis. In addition, 
immunogenic extracellular enzymes have 
immunogenicity, which can have similar clinical 
symptoms with sepsis caused by infective 
strains [49, 50]. Studies have shown that high 
elastase secreted by A. hydrophila should be 
considered as a risk factor [51].

In summary, attention should be given to A. 
hydrophila, which is an opportunistic pathogen 
that has strong virulence of some bacterial 
strain; causing high mortality in immunocom-
promised people. Antibiotics should be timely 
and reasonably used when patients with sepsis 
have symptoms such as skin blisters and shock 
combined with other infected parts, as well as 
the high mortality rate of cytokines. When nec-
essary, damage to the body should be studied 
and researched to reduce cytokine by hemo- 
perfusion.

Disclosure of conflict of interest

None.

Address correspondence to: Shilong Yang, Depart- 
ment of Hematology, Children’s Hospital of Zhejiang 
University School of Medicine, No. 57, Zhuganxiang, 
Hangzhou 310000, China. Tel: 86-0571-88873611; 
86-0571-86753591; E-mail: yangshilong_y@126.
com

References

[1] Sun S, Kang LH, et al. Report of One Case with 
Septicemia and Died Caused by Aeromonas 
Hydrophila of Multiple Myeloma. Journal of 
Jilin University (Medicine Edition) 2012; 38.

mailto:angshilong_y@126.com
mailto:angshilong_y@126.com


Six patients with agranulocytosis accompanied by aeromonas hydrophila septicemia

4198 Int J Clin Exp Med 2016;9(2):4190-4199

[2] Fatima A, Afridi FI, Qureshi A, Farooqi BJ, 
Hussain A. Bacteremia due to Aeromonas hy-
drophila in acute lymphoblastic leukemia. J 
Coll Physicians Surg Pak 2013; 23: 893-5. 

[3] Zhou J, Wu SH, et al. Report of One Case with 
Aeromonas Hydrophila Caused by Irregular 
Use of Insulin Pen. J Pract Diabetol 2003; 11: 
31-32.

[4] Ning ZW, Ding JF. Report of One Died Case with 
Aeromonas Hydrophila. Journal of Rare and 
Uncommon Diseases Volume 2002; 9: 12.

[5] Moyer CD, Sykes PA, Rayner JM. Aeromonas 
hydrophila septicaemia producing ecthyma 
gangrenosum in a child with leukaemia. Scand 
J Infect Dis 1977; 9: 151-3.

[6] Zhang D, Hu W, et al. Report of One Case with 
Cirrhosis and Aeromonas Hydrophila Sepsis. 
Modern Journal of Integrated Traditional 
Chinese and Western Medicine 2011; 20: 
4698-4699.

[7] You ZL, Chen S, et al. Report of One Case with 
Chronic Severe Hepatitis Complicated with 
Aeromonas Hydrophila Septicemia. Acta 
Academiae Medicinae Militaris Tertiae 2008; 
30: 206-207.

[8] Lei ZD, Ji X. Report of One Case with Septic 
Shock, Herpes, and Coagulation Disorders 
Caused by Aeromonas Hydrophila. Chlin Cril 
Care Med 2013; 25: 631-632.

[9] Meng DM. Report of One Case with Aeromonas 
Hydrophila Septicemia. Chinese Journal of 
Misdianostics 2003 February; 3: 268.

[10] Li YY, Chen JL, et al. Aeromonas Hydrophila 
Caused Necrotizing Fasciitis Complicated by 
Pyemia: Report of One Case and Review of 
Literatures. Chinese General Practice 2013 
August; 16: 2765-2767.

[11] Khalil MA, Rehman A, Kashif WU, Rangasami 
M, Tan J. A rare case of Aeromonas hydrophila 
catheter related sepsis in a patient with chron-
ic kidney disease receiving steroids and dialy-
sis: a case report and review of Aeromonas in-
fections in chronic kidney disease patients. 
Case Rep Nephrol 2013; 2013: 735194. 

[12] Shin GW, You MJ, Cho HS, Yi SW, Lee CS. 
Severe sepsis due to Aeromonas aquariorum 
in a patient with liver cirrhosis. Jpn J Infect Dis 
2013; 66: 519-22.

[13] Takahashi N, Tanabe K, Wake M, Sugamori T, 
Endo A, Yoshitomi H, Ishibashi Y, Shono A, Oda 
T. Fatal septicemia and endotoxic shock due to 
Aeromonas hydrophila. Am J Case Rep 2012; 
13: 72-4. 

[14] Park SY, Nam HM, Park K, Park SD. Aeromonas 
hydrophila Sepsis Mimicking Vibrio vulnificus 
Infection. Ann Dermatol 2011; 23 Suppl: S25-
9. 

[15] Okumura K, Shoji F, Yoshida M, Mizuta A, 
Makino I, Higashi H. Severe sepsis caused by 
Aeromonas hydrophila in a patient using tocili-
zumab: a case report. J Med Case Rep 2011; 
5: 499.

[16] Lin SH, Shieh SD, Lin YF, De Brauwer E, Van 
Landuyt HW, Gordts B, Boelaert JR. Fatal 
Aeromonas hydrophila bacteremia in a hemo-
dialysis patient treated with deferoxamine. Am 
J Kidney Dis 1996; 27: 733-5.

[17] Cigni A, Tomasi PA, Pais A, Cossellu S, Faedda 
R, Satta AE. Fatal Aeromonas hydrophila septi-
cemia in a 16-year-old patient with thalas-
semia. J Pediatr Hematol Oncol 2003; 25: 
674-5.

[18] Papadakis V, Poniros N, Katsibardi K, Cha- 
rissiadou AE, Anastasopoulos J, Polychrono- 
poulou S. Fulminant Aeromonas hydrophila in-
fection during acute lym. J Microbiol Immunol 
Infect 2012; 45: 154-157 .

[19] Murray PR, Baron EJ, Pfaller MA. Mannual of 
clinical microbiology. 7th edition. Washington 
DC: American Socienty Microbiology; 1999. 
pp. 507.

[20] Janda JM, Guthertz LS, Kokka RP, Shimada T. 
Aeromonas species in septicemia laboratory 
characteristics and clinical observations. Clin 
Infect Dis 1994; 19: 77-83.

[21] Qu F, Cui EB, Xia GM, He JY, Hong W, Li B, Mao 
YL. The clinical Features and Prognosis of 
Aeromonas Septicaemia in Hepatic Cirrhosis: 
A Report of 50 Patients. Zhonghua Nei Ke Za 
Zhi 2003; 42: 840-842.

[22] Avolio M, La Spisa C, Moscariello F, De Rosa R, 
Camporese A. Aeromonas hydrophila ecthyma 
gangrenosum without bacteraemia in a dia-
betic man: the first case report in Italy. Infez 
Med 2009; 17: 184-7.

[23] Kienzle N, Muller M, Pegg S. Aeromonas wound 
infection in bums. Bums 2000; 26: 478-482.

[24] Itoh H, Kuwata G, Tateyama S, Yamashita K, 
Inoue T, Kataoka H, Ido A, Ogata K, Takasaki 
M, Inoue S, Tsubouchi H, Koono M. Aeromonas 
sobria infection with severe soft tissue dam-
age and segmental necrotizing gastroenteritis 
in a patient with alcoholic hepatic cinhosis. 
Pathol Int 1999; 49: 541-546.

[25] Ko WC, Lee HC, Chuang YC, Liu CC, Wu JJ. 
Clinical features and therapeutic implications 
of 104 episodes of monomicrobial Aeromonas 
bacteraemia. Inect 2000; 40: 267-273.

[26] Sun S, Kang LH. Multiple Myeloma with 
Pseudomonas hydrophila Infection Causing 
Septicemia and Death: A Report of One Case. 
Journal of Jilin University (Medicine Edition) 
2012: 38.

[27] Fatima A, Afridi FI, Qureshi A, Farooqi BJ, 
Hussain A. Bacteremia due to Aeromonas hy-



Six patients with agranulocytosis accompanied by aeromonas hydrophila septicemia

4199 Int J Clin Exp Med 2016;9(2):4190-4199

drophila in acute lymphoblastic leukemia. J 
Coll Physicians Surg Pak 2013; 23: 893-5. 

[28] Zhou J, Wu SH. One Case with Pseudomonas 
Hydrophila Caused by Nonstandard Injection 
of Insulin. Liaoning J Pract Diabetol 2003; 11: 
31-32. 

[29] Ning ZW, Ding JF. Report on One Death Caused 
by Pseudomonas Hydrophila. Journal of Rare 
and Uncommon Diseases Volume 2002; 9: 
12. 

[30] Moyer CD, Sykes PA, Rayner JM. Aeromonas 
hydrophila septicaemia producing ecthyma 
gangrenosum in a child with leukaemia. Scand 
J Infect Dis 1977; 9: 151-3.

[31] Zhang D, Hu W. Hepatic Cirrhosis Accompanying 
Pseudomonas Hydrophila in One Case. Modern 
Journal of Integrated Traditional Chinese and 
Western Medicine 2011; 20: 4698-4699.

[32] You ZL, Chen S. Chronic Severe Hepatitis 
Accompanying Pseudomonas Hydrophila Sep- 
ticemia in One Case. Acta Academiae 
Medicinae Militaris Tertiae 2008; 30: 206-
207.

[33] Lei ZD, Ji X. Septic Shock, Herpes and 
Coagulation Disorder Caused by Pseudomonas 
Hydrophila Infection in One Case. Chlin Cril 
Care Med 2013; 25: 631-632.

[34] Meng DM. One Case of Pseudomonas 
Hydrophila Septicemia. Chinese Journal of 
Misdianostics 2003; 3: 268.

[35] Li YY, Chen JL, et al. Necrotizing Fasciitis 
Accompanying Pyaemia Caused by Pseudo- 
monas Hydrophila in One Case and the 
Literature Review. Chinese General Practice 
2012; 16: 2765-2767.

[36] Khalil MA, Rehman A, Kashif WU, Rangasami 
M, Tan J. A Rare Case of Aeromonas Hydrophila 
Catheter Related Sepsis in a Patient with 
Chronic Kidney Disease Receiving Steroids 
and Dialysis: A Case Report and Review of 
Aeromonas Infections in Chronic Kidney. 
Disease Patients. Case Rep Nephrol 2013; 
2013: 735194. 

[37] Shin GW, You MJ, Cho HS, Yi SW, Lee CS. 
Severe sepsis due to Aeromonas aquariorum 
in a patient with liver cirrhosis. Jpn J Infect Dis 
2013; 66: 519-22.

[38] Takahashi N, Tanabe K, Wake M, Sugamori T, 
Endo A, Yoshitomi H, Ishibashi Y, Shono A, Oda 
T. Fatal septicemia and endotoxic shock due to 
Aeromonas hydrophila. Am J Case Rep 2012; 
13: 72-4. 

[39] Park SY, Nam HM, Park K, Park SD. Aeromonas 
hydrophila Sepsis Mimicking Vibrio vulnificus 
Infection. Ann Dermatol 2011; 23 Suppl 1: 
S25-9. 

[40] Okumura K, Shoji F, Yoshida M, Mizuta A, 
Makino I, Higashi H. Severe sepsis caused by 
Aeromonas hydrophila in a patient using tocili-
zumab: a case report. J Med Case Rep 20115; 
5: 499. 

[41] Lin SH, Shieh SD, Lin YF, De Brauwer E, Van 
Landuyt HW, Gordts B, Boelaert JR. Fatal 
Aeromonashy drophilabacteremia in a hemodi-
alysis patient treated with deferoxamine. Am J 
Kidney Dis 1996; 27: 733-5.

[42] Cigni A, Tomasi PA, Pais A, Cossellu S, Faedda 
R, Satta AE. Fatal Aeromonashy drophilas epti-
cemia in a 16-year-oldpatient with thalas-
semia. J Pediatr Hematol Oncol 2003; 25: 674-
5.

[43] Papadakis V, Poniros N, Katsibardi K, 
Charissiadou AE, Anastasopoulos J, Polychro- 
nopoulou S. Fulminant Aeromonas hydrophila 
infection during acute lym. J Microbiol Immunol 
Infect 2012; 45: 154-157.

[44] Chopra AK, Houston CW, Peterson JW, Jin GF. 
Cloning, expression, and sequence analysis of 
a cytolyic enterotoxin genefrom Aeromonas hy-
drophilia. Can J Microbiol 1993; 39: 513-523.

[45] Janda JM. Biochemical and exoenzymatic 
properties of Aeromonas species. Diagn 
Microbiol Infect Dis 1985; 3: 223-232.

[46] Joanne MR, Houston CW, Kurosky A. Bioactivity 
and immunological characterization of a chol-
era toxin-cross-reactive cytolytic enterotoxin 
from Aeromonas hydrophila. Infect Immun 
1989; 57: 1170-1179.

[47] Joanne MR, Houston CW, Coppenhaver DH, 
Dixon JD, Kurosky A. Purification and chemical 
characterization of a cholera toxin-cross-reac-
tive cytolytic enterotoxin produced by a human 
isolate of Aeromonas hydrophila. Infect Immun 
1989; 57: 1165-1169.

[48] Xu YH, Shen SH. Study on Genospecies 
Distribution and Hemolytic Characteristic of 
Aeromonas. Anhui Medical Journal 2001; 22: 
8-11. 

[49] Hsu TC, Waltman WD, Shots EB. Correlation of 
extracellular enzymatic activity and biochemi-
cal characteristics with regard to virulence of 
Aeromonas hydrophila. Dev Biol Stand 1981; 
49: 101-111.

[50] Leung KY, Stevenson RW. Tn5-induced prote-
ase-deficient strains of Aeromonas hydrophila 
with reduced virulence for fish. Infect Immun 
1988; 56: 2639-2644. 

[51] Cascón A, Yugueros J, Temprano A, Sánchez M, 
Hernanz C, Luengo JM, Naharro G. Major 
Secreted Elastase Is Essential for Pathogenicity 
of Aeromonas hydrophila. Infect Immun 2000; 
68: 3233-3241.


