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Endocarditis Caused by Community-Acquired Klebsiella pneumoniae Infection

 A Case Report 
Ji-Ae Hwang, M.D., Charles Her, M.D. and Yang-Wook Kim, M.D.

Department of Medicine and Anesthesiology, Inje University Haeundae Paik Hospital, Busan, Korea

  In community-acquired Klebsiella pneumoniae infection, pyogenic liver abscess is common as a primary site of 

infection, particularly in Asia, that can progress to bacteremia. Diabetes mellitus is a usual predisposing factor. 

Pneumonia as primary site of infection by community-acquired Klebsiella pneumoniae infection is not common but 

carries a poor outcome. Early administration of appropriate antibiotics is extremely important to avoid the develop-

ment of bacteremia and septicemia. An infective endocarditis caused by community-acquired Klebsiella pneumoniae 

infection is very rare; particularly, such a case of endocarditis in which pneumonia was the primary site of infection 

has never been reported previously. In this report we described a case of community-acquired Klebsiella pneumoniae 

infection that started with pneumonia and progressed to bacteremia, leading to endocarditis, liver abscess, and other 

systemic septic complications. Delayed administration of appropriate antibiotics may have played a role in this case.
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  In community-acquired Klebsiella pneumoniae infections, pri-

mary pyogenic liver abscess is not uncommon, particularly in 

Asia.[1-3] Bacteremia from this liver abscess has been reported 

to cause metastatic endophthalmitis or central nervous system 

infections.[3] In contrary, liver abscess may develop as a meta-

static lesion spreaded by bacteremia from other site of com-

munity-acquired Klebsiella pneumoniae infections, such as 

pneumonia. Likewise, this bacteremia could lead to endo- 

carditis. However, endocarditis associated with community-ac-

quired Klebsiella pneumoniae infection is rare. In this report, 

we present a case of endocarditis in which community-acquired 

Klebsiella pneumoniae bacteremia involved both mitral and 

aortic valves.

CASE REPORT

  A 59 year old man was admitted to another hospital be-

cause of change in mentality around 11:30 am one day before 

admission to this hospital. His prodromal symptoms included 

general weakness and poor oral intake that started several days 

prior to admission. His medical history included hypertension, 

insulin-dependent diabetes mellitus, end-stage renal disease for 

which he had been on hemodialysis for 10 years. Computed 

tomography of brain taken at 12:42 pm was unremarkable. A 

plain chest radiography taken at 12:52 pm showed bilateral in-

terstitial infiltrates with nodular opacities. Computed tomog-

raphy of the abdomen taken at 3:00 pm showed multiple renal 

cysts, mild intrahepatic bile duct dilatation of liver with multi-

ple lesions that were consistent with either cysts or abscess (it 

was impossible to differentiate one from the other because of 

poor quality of images), and bilateral lung consolidations. Re-

peated chest radiography taken several hours later showed bi-

lateral air space consolidations. Intravenous administration of 

piperacillin-tazobactam was started. The patient was transferred 

to this hospital on the following day (Table 1).

  On the day of admission, the patient arrived at 11:00 am in 

the emergency room of this hospital. The patient's mental state 

was stuporous. Initial blood pressure was 100/70 mmHg, pulse 

97 beats/min, respiration 24 breaths/min, and body temperature 

36.8oC. SpO2 (oxygen saturation by pulse oximetry) was 90%, 

while he was breathing oxygen mixture via a face mask with 

an oxygen flow rate of 10 L/min. Heart sounds were regular 
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Fig. 2. Plain chest radiograph taken on the day of admission to this 

hospital showed bilateral air space infiltration.

Table 1. Laboratory Data of Blood Analysis

Variable
On presentation,

Other Hospital

1st day,

This Hospital

2nd day,

This Hospital

3rd day,

This Hospital

Hematocrit (%)  29.4 32.0 31.5 23.7

WBC (per mm
3
)  10,690 22.430 26.480 21.340

Platelets (per mm3) 153,000 48,000 71,000 48,000

Total protein (g/dl) 5.8 5.3 5.0 4.8

T. Bilirubin (mg/dl) 0.7 0.8 1.3 3.2

ASTa (unit/L) 123 225 373 9,900

ALT
b
 (unit/L) 158 187 250 3,077

ALP
c
 (unit/L) 341 1,250 1,115 2,379

BUNd (mg/dl) 34 60.8 44.2 27.0

Creatinine (mg/dl) 4.46 7.27 4.45 2.81

LDH
e
 (unit/L) 251 485 581 7,700

Na+ (mEq/L) 133 130 135 144

Cl
－

 (mEq/L) 100 95 101 96

K
＋

 (mEq/L) 4.4 4.5 4.6 3.6

Glucose (mg/dl) 384 365 152

pH 7.42, 7.4 7.26, 7.01 7.20

PCO2 (mmHg) 28, 32 41, 35 49 

PO2 (mmHg) 58, 40 102, 129 62

HCO3
－

 (mEq/L) 18.2, 20 18.7, 8.8 19.2

CRP
f
 (mg/dl) 31.3 33.09 38.02

Procalcitonin (ng/ml) 80.19

Lipase (unit/L) 11.6 25

PT/INR
g
 (second/) 11/0.91 14.3/1.25 15.3/1.37

aPTT
h
 (second) 26.5 49.1 82.9

HbA1 C
i
 (%) 9.2

Troponin I (ng/ml) 0.03 0.06

a
Aspartate aminotransferase; 

b
Alanine aminotransferase; 

c
Alkaline phosphatase; 

d
Blood urea nitrogen; 

e
Lactate dehydrogenase; 

f
C-reactive 

protein; gProthrombin time/international neutralization ratio; hActivated partial thromboplastin time; iGlycated hemoglobin.

Fig. 1. Computed tomography of abdomen taken on the day of 

admission to this hospital showed multiple liver abscesses.

without murmur. There was no sign of infection in the arterio-

venous shunt on his left forearm. There was tenderness in 

right upper quadrant of abdomen. Computed tomography of ab-

domen and pelvis showed multiple liver abscesses (Fig. 1) and 

right gluteal muscle abscess. Chest radiograph showed bilateral 

pneumonic consolidation (Fig. 2). MRI scan of brain showed 
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Fig. 3. A modified parasternal long axis view of transthoracic 

echocardiography showed a large vegetation on the posterior 

leaflet (double arrows) and a small vegetation on the aortic 

valve (single arrow). LV denotes left ventricle, RV right 

ventricle, AA ascending aorta, and LA left atrium.

meningitis and multiple small infarctions, most likely from sep-

tic embolism. Intravenous administration of metronidazole (500 

mg every 8 hours) and ceftazidime (2 g) was started. SpO2 

became 80% and the patient's trachea was intubated and he 

was placed on mechanical ventilator. Intravenous infusions of 

dopamine and norepinephrine were started to maintain systolic 

blood pressure higher than 100 mmHg (or mean pressure of 

65 mmHg). Two large liver abscesses were drained under ul-

trasonographic guidance. Vancomycin (1 g) was added. The 

patient was admitted to ICU. Continuous renal replacement 

therapy was started. 

  On the second hospital day, a severe metabolic acidosis de-

veloped (Table 1). Sodium bicarbonate and fresh frozen plasma 

were given. A systolic murmur (3/6) was heard at the left 

lower sternum radiating to the left axilla. On the third hospital 

day, a transthoracic echocardiography revealed a large vegeta-

tion involving the posterior mitral leaflet with a moder-

ate-to-severe mitral regurgitation (1.6×1.5 cm) and a small veg-

etation (0.6×0.45 cm) involving the aortic valve with a moder-

ate regurgitation (Fig. 3). There was no evidence of endoph-

thalmitis. In the presence of multiple organ dysfunction and 

severe septic shock, the patient's condition was considered too 

poor for a surgery for the replacement of cardiac valves to be 

done. On the fourth hospital day the patient suffered cardiac 

arrest and resuscitation was unsuccessful. On the following day 

the results of culture of liver abscess, sputum and blood came 

back, showing heavy growths of Klebsiella pneumoniae which 

was resistant to ampicillin and piperacillin, but sensitive to all 

other antibiotics. 

DISCUSSION

  Previous studies have identified significant differences be-

tween nosocomial and community-acquired Klebsiella pneumo-

niae infections.[1,2] A primary pyogenic liver abscess develops 

almost exclusively in patients with community-acquired in-

fections, particularly in Asia. Underlying diabetes mellitus was 

more common in community-acquired infections. 

  Because of the history of attendance at the hemodialysis 

clinic for the regular hemodialysis, one may consider this case 

in the present report as nosocomial infection. However, the 

presence of underlying diabetes mellitus, development of liver 

abscess, and a low antimicrobial resistance of cultured Kleb-

siella pneumoniae isolates, all together support the notion that 

the case patient had a community-acquired infection. When the 

patient was admitted to another hospital, the presence of pneu-

monia was apparent by chest radiograph, but the presence of 

liver abscess was questionable by computed tomography. 

Moreover, despite tremendously elevated inflammatory biomar-

kers such as procalcitonin and C-reactive protein, liver en-

zymes were only slightly elevated, indicating that systemic in-

flammatory reaction had been activated before the development 

of liver abscess. In addition, upon admission to this hospital, a 

computed tomography showed multiple liver abscesses, which 

strongly suggested that the liver abscess in this case was meta-

static rather than primary infection. One may argue over the 

possibility that the liver abscess was the primary infection site 

and the pneumonia was the metastatic infection in this case. 

However, the metastatic lung infection from the liver abscess 

is very rare in Korea[4] and is usually presented as septic em-

boli or abscess, rather than air space infiltration.[5] In addition, 

primary liver abscess due to Klebsiella pneumoniae infection is 

usually not associated with septic shock, even with metastatic 

infection to lung,[4] whereas primary lung infection can be as-

sociated with a much more fulminant course.[6] A previous 

study has shown that septic shock (51% of cases) and acute 

respiratory failure (61% of cases) are initial presentation in 

many patients with community-acquired pneumonia due to 

Klebsiella pneumoniae and are the independent risk factors for 

the mortality.[6] Taken together it is most likely that his ful-

minant illness started with pneumonia which was complicated 

by septic shock and acute respiratory failure, and progressed to 
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bacteremia, causing liver abscess, endocarditis, and other sys-

temic septic complications.

  Several cases of endocarditis that were associated with noso-

comial Klebsiella pneumoniae infections have been reported 

previously.[7] The urinary tract was the most common source 

of bacteremia and the aortic valve was the most commonly 

affected. But there was no liver abscess in those cases. There 

is only one case report of infective endocarditis caused by 

community-acquired Klebsiella pneumoniae infection. Bactere-

mia from the primary liver abscess due to community-acquired 

Klebsiella pneumoniae infection has been reported to cause an 

infective endocarditis involving mitral valve.[8] However, the 

patient in that previous report[8] initially presented with pneu-

monia, which became severe enough to require mechanical 

ventilator support. Thus, it is conceivable that primary infection 

site may have been pneumonia rather than liver abscess in that 

case, considering the fact that none of the previously reported 

numerous cases of primary liver abscess caused by commun-

ity-acquired Klebsiella pneumoniae developed endocarditis, de-

spite the presence of many other metastatic infections.[2-4,6] It 

seems to be that the primary liver abscess is least likely the 

source of bacteremia for endocarditis in community-acquired 

Klebsiella pneumoniae infection.

  Many cases of pyogenic liver abscess caused by commun-

ity-acquired Klebsiella pneumoniae infection have been reported 

in the United States.[9,10] The isolates mostly were sensitive 

to all antibiotics except ampicillin, and in most cases piper-

acillin-tazobactam was given empirically as an initial anti-

microbial medication. In contrary, Klebsiella pneumoniae isolate 

in the present case report was resistant to not only ampicillin 

but also piperacillin. Unfortunately, when the patient in the 

present report was admitted to another hospital, only piper-

acillin-tazobactam was given. It has been shown that early 

combination antibiotic therapy yields improved survival com-

pared with monotherapy in sepsis, particularly when beta-lac-

tams are used.[11] Generally, two of the guideline-concordant 

antimicrobial combinations for severe community-acquired pneu-

monia are either a beta-lactam and fluoroquinolone or beta-lac-

tam and macrolide.[12] Interestingly, Administration of a mac-

rolide antibiotic within 24 hour upon admission has been 

shown to decrease mortality.[13] According to a previous 

study, delay in administration of initial (appropriate) antibiotics 

until after the recognition of shock, was associated with in-

creased mortality.[14] As such, a delay in initial appropriate 

antibiotics could have contributed to the poor outcome of the 

case in the present report. While writing this paper, there was 

another case of community-acquired Klebsiella pneumoniae, 

causing pneumonia, followed by bacteremia and multiple liver 

abscesses in our intensive care unit. The isolate was also re-

sistant to both ampicillin and piperacillin, but sensitive to all 

other antibiotics. 

  Klebsiella pneumoniae pyogenic liver abscess is not a dis-

ease limited in Asia, but an emerging disease in Europe and 

North America.[15] Furthermore, community-acquired Klebsiella 

pneumoniae infection is not limited to Asian who travels to 

other continents. Previous reports have shown that Caucasian 

who have never traveled to Asia get infected with this mi-

crobe causing liver abscess.[9,10] Thus, it is not likely that 

ethnicity contributes to susceptibility to this organism. Anyone 

may get this infection, particularly if the person has diabetes 

mellitus.

  In summary, we described a case of community-acquired 

Klebsiella pneumoniae infection that started with pneumonia 

and progressed to bacteremia, causing liver abscess, endocardi-

tis, and other systemic septic complications. The isolate was 

resistant not only to ampicillin and but also piperacillin.
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