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The prevalence of Klebsiella pneumoniae colonization rate in healthy adults range from 20% 

to 87% in Asian countries [1-3]. In particular, hypervirulent K. pneumoniae (hvKp) with a hy-

permucoviscous phenotype has recently been increasing in the community [1,4]. The hvKp 

has an ability to infect healthy individuals of any age and can infect any part of the body [5]. 

Liver abscess in the absence of biliary tract disease is a hallmark of the clinical syndrome. 

These patients have pneumonia, necrotizing fasciitis, endophthalmitis, prostatic abscess, and 

meningitis [3,6]. In addition, they are more likely to have diabetes mellitus (DM) and are at 

risk of life-threatening diseases even in healthy conditions [6]. Although extrahepatic com-

plications from bacteremic dissemination have been observed, infected aneurysms are rare. 

Herein, we report a case of hvKp (serotype K1) causing liver abscess, septic emboli in both 

lungs, renal abscess, and prostate abscess, followed by an abdominal mycotic aneurysm that 

was not discovered at the initial presentation time in a previously healthy man. We further 

review the literature on the clinical characteristics of mycotic aneurysms caused by K. pneu-

moniae reported worldwide. 

CASE REPORT 

A previously healthy 50-year-old man was admitted on July 29, 2020, with a headache and 
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fever which had lasted for a week. His body temperature was 

39.3°C, blood pressure was 106/65 mm Hg, pulse rate was 80 

beats/min, and he was mentally alert. We suspected acute 

meningitis of the sudden and persistent severe headache with 

fever that has not been previously. A lumbar puncture was per-

formed, but pleocytosis was not observed. Laboratory findings 

revealed a white blood cell count of 19,200/μl (reference range, 

4,000–10,000), a C-reactive protein level of 36.1 mg/dl (refer-

ence range, 0.0–0.3), an erythrocyte sedimentation rate of 120 

mm/hr (reference range, 0–20), an alkaline phosphatase level 

of 1,284 IU/L (reference range, 104–338), an alanine amino-

transaminase of 29 IU/L (reference range, 4–44), an aspartate 

aminotransferase of 47 IU/L (reference range, 8–38), and a se-

rum creatinine level which was within the normal range. The 

multifocal abscesses in the liver (Figure 1A), lung, kidney, and 

prostate was seen on enhanced abdominal computed tomog-

raphy (CT). Piperacillin/tazobactam was administered as an 

empirical antibiotic agent. Ultrasound-guided percutaneous 

drainage of the liver was performed, and a yellowish fluid was 

drained. The patient was diagnosed with DM (glycated hemo-

globin, 9.8%) on admission. K. pneumoniae with susceptibility 

to all antibiotics except ampicillin was isolated from blood and 

liver abscess culture (BACT/ALERT 3D system; bioMérieux, 

Marcy-l’Étoile, France) on August 2, 2020 (Table 1). The cul-

tures were incubated for 24–48 hours, inoculated onto blood 

agar, and colonies were collected from the plates for identi-

fication using an automated system (VITEK II, bioMérieux). 

The antibiotic agent was changed to ciprofloxacin, which has 

a definite narrow spectrum on August 2, 2020. There were no 

abnormal findings on ophthalmological examination, brain 

magnetic resonance imaging, and transthoracic echocardi-

ography. After antibiotic administration and liver abscess 

aspiration, bacteremia and inflammation marker were im-

proved. However intermittent up to 38°C of fever has been 

continued. Although liver abscess and metastatic infections 

improved on follow-up CT on the 11th day of hospitaliza-

Figure 1. (A) Low-density lesion in the liver (black arrow) and (B) new aneurysmal dilatation with thrombosis, wall enhancement, and periarterial 
fatty infiltration in left common iliac artery (white arrow) are observed using enhanced abdominal computed tomography.
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tion, a mycotic aneurysm developed in the left common iliac 

artery (Figure 1B). K. pneumoniae isolates with hypermu-

coviscosity phenotype were recovered from the string test 

of colonies obtained from the blood culture and pus from 

the liver abscess (Figure 2). The K1 serotype was identified 

by 16S rRNA gene analysis. The patient underwent left com-

mon iliac artery resection and repair with a Dacron graft 

performed on a 2.7 cm pseudoaneurysm in the abdominal 

aorta on the 15th hospital day. He was treated with a 6-week 

course of antibiotic treatment and recovered well. 

DISCUSSION 

K. pneumoniae is a common pathogen that causes urinary 

tract infection, intra-abdominal infection, and pneumonia 

in the community [7]. It also causes multidrug resistance in 

healthcare-associated infections. In addition, the emergence 

of severe community onset of hvKp has been increasing in 

East Asia since 1980, and more recently worldwide, mainly by 

serotypes K1 and K2. Clonal groups 23 are associated with the 

highly serum-resistant K1 capsule and a number of virulence 

factors [4,7]. However, there are a few reports of infected aor-

tic aneurysms caused by classical K. pneumoniae, and those 

caused by hvKP are extremely rare. Because the mortality of 

mycotic aneurysms remains high, and hvKp is a very rapidly 

progressing infectious disease, close monitoring and evalua-

tion of the clinical condition and imaging might be needed. 

Surgical intervention and appropriate antibiotic treatment are 

indispensable for reducing mortality rates. 

This is the first case of a mycotic aneurysm caused by the 

hvKP serotype K1. The patient was previously healthy, except 

for newly diagnosed DM. In addition, he showed rapidly pro-

gressive multifocal abscesses. Despite adequate antibiotic 

therapy and drainage, an additional mycotic aneurysm devel-

oped. It is likely that it is not easy to control the progress of the 

disease with only appropriate antibiotic treatment in the early 

phase of hvKP. The K1 structure might confer increased resis-

tance to a group of hvKp in which the hypermucoviscous phe-

notype capsule protects the cell from external factors (comple-

ment, anti-microbial peptides). It may also interfere with the 

function of other surface-located proteins to form biofilms [8]. 

The pathophysiology of mycotic aneurysms consists of 

bacteremia with septic emboli and subsequent arterial wall 

invasion, local proliferation of adjacent infectious lesions, and 

pathogens lodging in pre-existing aortic aneurysms in patients 

with predisposing factors such as hypertension and diabetes 

mellitus. Mycotic aneurysms caused by gram-positive cocci 

were significantly more likely to occur in the suprarenal arter-

ies. Gram-negative bacilli causing mycotic aneurysms devel-

oped in patients receiving steroid treatment and in those with 

DM [3]. However, although this patient was newly diagnosed 

with DM, he did not have any other predisposing factors. No 

atherosclerotic lesion was found on the resected aorta. 

A PubMed review of the literature published between 1980 

and August 2020 was performed using a combination of terms, 

including “mycotic aneurysm,” “aortitis,” and “Klebsiella.” A 

total of 12 cases in 10 articles were identified, which reported  

mycotic aneurysm and aortitis caused by K. pneumoniae. 

Figure 2. String test is used to confirm the hypermucoviscosity of 
Klebsiella pneumoniae isolates recovered from the blood culture. 
A positive result was defined as the formation of a viscous rope of 
length >5 mm when a bacterial colony was touched with a loop on 
the agar plate.

Table 1. Antibiotic susceptibility of Klebsiella pneumoniae isolated 
from blood and liver abscess

Antibiotic agent MIC (μg/ml) Interpretation

Amoxicillin plus clavulanic acid ≤2 S

Amikacin ≤2 S

Aztreonam ≤1 S

Ciprofloxacin ≤0.25 S

Ertapenem ≤0.5 S

Imipenem ≤0.25 S

Cefotaxime ≤1 S

Cefepime ≤1 S

Piperacillin plus tazobactam ≤4 S

MIC: minimum inhibitory concentration; S: susceptible.
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This amounts to a total of 13 cases, including the current case. 

Three cases were associated with hvKP (one serotype K1 in 

Korea in 2020 [this case], one virulent factor magA, rmpS in 

Japan in 2016 [9], and one serotype K5 in Taiwan in 2008 [10]). 

The main clinical features of these patients are shown in Ta-

ble 2. The clinical presentation symptoms were not specific. 

All patients required imaging like computer tomography for 

diagnosis. They improved after antibiotic treatment and sur-

gical treatment. Most patients were men. Two patients died. 

All strains were generally highly susceptible to antimicrobial 

agents, except for ampicillin. Antibiotic susceptibility has not 

changed over the last four decades worldwide. In the three 

hvKp cases, the patients had diabetes or received steroids; two 

cases had multiple abscesses including a liver abscess, and one 

case was a primary mycotic aneurysm without a liver abscess. 

The patients’ levels of mycotic aneurysm were the infrarenal 

aorta, and they underwent aortic graft or coil embolization. 

In conclusion, to the best of our knowledge, this is the first 

documented report worldwide of a mycotic aneurysm with 

multiple disseminated abscesses, including a liver abscess 

caused by serotype K1 K. pneumoniae. HvKp causes a met-

astatic infectious lesion from an early phase of the clinical 

course. Even with proper treatment, it did not improve. In 

particular, vascular complications of hvKp are associated with 

poor prognosis, and long-term treatment is inevitable owing to 

the difficult surgical approach. Therefore, it would be helpful 

for good prognosis that hvKp is diagnosed early and managed 

actively through multidisciplinary treatment. 

Table 2. Clinical characteristics of patients with mycotic aneurysm caused by Klebsiella pneumoniae in worldwide

Case 
no. Year Age 

(yr) Gender Country Medical Hx Symptom Level of MA Other
infection site

String 
test Serotype Genotype Op Outcome

1 2020 50 M KR DM Fever, 
headache

Left 
common 
iliac artery

Liver, lung, 
kidney, 
prostate

P K1 NA Aortic graft Improved

2 2011 47 M TW HTN Fever, 
dyspnea

Aortic 
arch to 
suprarenal 
aorta

None NA NA NA Aortic graft Died

3 2016 81 M JP None Vision loss Left internal 
iliac artery

Liver, brain, 
prostate

P NA magA
rmpS

Coil Improved

4 2018 63 M KR None Abdominal 
pain

Infrarenal 
aorta

None NA NA NA Aortic graft Improved

5 2008 48 M TW DM Abdominal 
pain

Infrarenal 
aorta

None NA K5 rmpA
iuc

Aortic graft Improved

6 2005 70 M JP lymphoma Fever Distal aortic 
arch

None NA NA NA Aortic graft Improved

7 2005 75 M JP DM, 
myositisa

Fever, back 
pain

Suprarenal 
aorta

None NA NA NA Aortic graft Improved

8 2005 82 M JP DM, CVA Fever Distal aortic 
arch

None NA NA NA Aortic graft Improved

9 1996 68 M TW DM Lower back 
pain, fever

Suprarenal 
aorta

None NA NA NA Refuseb Died

10 1996 NA M JP DM NA Right 
internal 
iliac artery

None NA NA NA Excision and 
bypass

Improved

11 2004 67 M USA DM, CKD, 
CAD

abdominal 
pain, fever

Infrarenal 
aortac

Psoas muscle NA NA NA Resection of 
the infected 
aorta

Improved

12 2005 68 F TW DM NA Thoracic and 
abdominal 
aorta

None NA NA NA Surgical 
intervention

NA

13 2008 69 M KR DM back pain, 
fever

Infrarenal 
aorta

Endophthalmitis NA NA NA Aortic graft Vision loss

Hx: history; MA: mycotic aneurysm; Op: operation; KR: South Korea; DM: diabetes mellitus; P: positive; NA: not applicable; TW: Taiwan; HTN: hypertension; JP: 
Japan; KR: Korea; CVA: cerebral vascular accident; USA: United States of America; CKD: chronic kidney disease; CAD: coronary artery disease. 
aHe had taken prednisolone for rmpS in the lower part of left lower extremity; bAn emergency operation was suggested, but the family refused any surgical 
procedure; cHe had a ruptured abdominal aortic aneurysm.
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