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 Objective: Rare co-existance of disease or pathology
 Background: Liver abscesses represent a serious infection of hepatic parenchyma and are associated with significant morbid-

ity and mortality. The emergence of a new hypervirulent variant of Klebsiella pneumoniae, which can cause seri-
ous infections in the Asian population, is under investigation. We report a case series of six Asian patients hos-
pitalized at our institution from January 2013 to November 2015 for liver abscess due to Klebsiella pneumoniae.

 Case Report: Charts of six Asian patients were retrospectively reviewed. Four patients were male and two were female. The 
mean age was 53 years (range: 35–64 years). All patients had no known past medical history of immunodefi-
ciency. Three patients had multiple liver abscesses at the time of initial presentation. In five patients, the source 
of entry of the pathogenic microorganism was unknown and in one patient the suspected source of entry was 
the gastrointestinal tract. In three patients there was also concomitant Klebsiella pneumoniae bacteremia. The 
mean duration of antibiotic treatment was seven weeks and the mean duration of hospital stay was 13.5 days.

 Conclusions: Liver abscess should always be included in the differential diagnosis in cases of sepsis without obvious source 
and/or in the clinical scenarios of fever, abdominal pain, and liver lesions.
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Background

Liver abscesses can develop as a complication of abdominal 
and biliary infections, or following hematogenous spread, or 
by contiguity. The etiology of liver abscesses can be bacterial, 
parasitic and, rarely, fungal [1,2]. Streptococci and Escherichia 
coli are the most commonly reported pathogens [3–6]. Empiric 
antibiotic regimen upon diagnosis of a liver abscess should in-
clude coverage against Gram-negative bacilli, Gram-positive 
cocci, and anaerobes. Antibiotic regimens should be tailored 
based on available culture results and sensitivities. The rec-
ommended duration of antibiotic therapy is usually between 
two and six weeks [1,7–9]. Mortality rates for patients with liv-
er abscesses remain high, and appropriate antimicrobial treat-
ments combined with percutaneous or surgical drainage for 
adequate source control have already increased survival rates 
and improved clinical outcomes [10,11].

Klebsiella species have emerged in recent years as important 
causes of liver abscesses in the Asian population. In 1986, a 
new syndrome of pyogenic liver abscess caused by hypervir-
ulent community-acquired Klebsiella pneumoniae was first de-
scribed in Taiwan [12,13]. These community-acquired primary 
infections were observed in healthy individuals with some spe-
cific predisposing risk factors such as diabetes mellitus [14]. 
The source of entry for the bacteria remains unclear, and the 
abscesses are usually cryptogenic [15]. Intestinal coloniza-
tion and colonization of portal venous flow, genetic predis-
position, and geographic strain acquisition appear to play a 
role [12,15]. Characteristics of the hypervirulent strain include 
the increase in capsule production, resulting to the ability of 
the bacteria to cause serious, life threatening infections with 
metastatic potential. The most virulent stains are K1 and K2. 
In Asia, isolated strains are mainly serotype K1, followed by 
serotype K2 [15,16–18]. The hypermucoviscous phenotype cor-
relates with “stickiness” of colonies on culture media [19,20].

The emergence of Klebsiella pneumoniae as an important caus-
ative agent for liver abscesses has been reported by multiple 
studies worldwide. This syndrome has been reported not only 
in Asian countries, but is also now is increasingly recognized in 
America, Europe, Africa, Australia, and the Caribbean [12,21,22].

We report on a case series of six Asian patients hospitalized 
at our institution from January 2013 to November 2015 for 
liver abscess due to Klebsiella pneumoniae.

Case Reports

The most important information on patients’ clinical presenta-
tion, diagnosis, and management are summarized in Table 1.

In our case series, four of the six patients were male and two 
were female. The mean age was 53 years (range: 35–64 years). 
One out of six patients had a past medical history of diabe-
tes mellitus; and one out of six patients had a remote past 
medical history of malignancy but that patient was not on re-
cent chemotherapy. One out of six patients had a past med-
ical history of liver disease (chronic hepatitis B infection). All 
patients had no known past medical history of immunodefi-
ciency. The initial clinical manifestations included fever-chills, 
vomiting, and abdominal pain. Three out of six patients met 
the sepsis criteria upon initial presentation. Three out of six 
patients were initially admitted to the intensive care unit, and 
one out of six patients was admitted to the medical intensive 
care unit for septic shock requiring vasopressors for hemody-
namic support.

Three out of six patients also had concomitant bacteremia, 
but none of the patients had signs and symptoms suggestive 
of metastatic infection. Upon initial presentation, all patients 
had abnormal liver function tests and four out of six patients 
had leukocytosis. Three out of six patients had multiple liver 
abscesses at the time of initial presentation. In three out of 
six patients, the abscesses were located on the right liver lobe 
(Figure 1). In five out of six patients the source of entry of the 
pathogenic microorganism was unknown, and in one out of 
six patients the suspected source of entry was the gastroin-
testinal tract (Table 1). Further work-up with upper endosco-
py and colonoscopy for evaluation of possible underlying ma-
lignancy was performed for one out of six patients. Five out of 
six patients underwent drainage of abscesses by Interventional 
Radiology. The antibiotic choices in all cases included beta-lac-
tams, quinolones, and additionally in five out of six patients 
the antibiotic regimen also included anaerobic coverage. The 
mean duration of antibiotic treatment was seven weeks and 
the mean duration of hospital stay was 13.5 days (range 7–25 
days). All patients were discharged in stable condition. All pa-
tients had favorable outcomes and satisfactory clinical prog-
ress with 0% mortality rate for this case series.

Discussion

Klebsiella pneumoniae liver abscess is a rare and emerging 
infectious disease in patients in Asia, the United States, and 
Europe, and it tends to spread globally [23]. In the majority 
of these liver abscesses, the etiology cannot be established, 
thus these abscesses are characterized as cryptogenic [24]. 
Since Klebsiella pneumoniae strains may colonize the human 
gastrointestinal tract, translocation from the gastrointestinal 
tract is the most likely route by which Klebsiella pneumoniae 
causes formation of liver abscesses [15,23].
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The optimal management of pyogenic liver abscess requires 
appropriate potent broad-spectrum antibiotic regimen tailored 
to the culture results, in conjunction with source control and 
abscess drainage and/or surgical intervention. Percutaneous 
intervention remains the preferred first-line therapeutic choice 
for liver abscess drainage, especially after the development of 
advances in imaging technology, the advantages of the sim-
plicity of treatment, and avoidance of general anesthesia and 
laparotomy [23]. Additionally, needle aspiration can help to 
identify the responsible etiologic microorganisms and its sus-
ceptibilities to antimicrobial agents [1]. In our case series, five 
out of six patients underwent percutaneous drainage, while 
in one out of six patients the abscess was not drained due to 
abscess location just below the diaphragm and the high risk 
for pneumothorax.

The duration of antibiotic therapy must be determined by clin-
ical response, including the resolution of fever and leukocyto-
sis, and the resolution of the liver abscess as demonstrated by 

repeat imaging [4,15]. In our case series, all patients under-
went repeat imaging during the follow-up period, which con-
firmed resolution of their abscesses. The mean duration of an-
tibiotic treatment was 7.16 weeks.

It has been shown that diabetes mellitus (DM) can be an impor-
tant predisposing factor that correlates with a high incidence 
of K1 serotype liver abscesses due to neutrophil dysfunction 
and chemotaxis failure [25,26], and that the incidence rate of 
metastatic infections is higher in patients with DM [23,24]. 
Metastatic infections are a clinical, diagnostic, and therapeu-
tic challenge and are only diagnosed in one third of the cas-
es on admission [15]. In our case series, no patient developed 
metastatic infection, despite concomitant bacteremia in three 
out of six patients.

It has been previously suggested that liver abscesses can be 
related to gastrointestinal malignancy [27,28]; therefore, fur-
ther work-up with endoscopy and biliary imaging is indicated. 

 Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6

Gender Female Male Male Male Female Male

Age (years) 60 45 56 65 57 35

Origin Chinese Malaysian Chinese Chinese Chinese Chinese

History of diabetes mellitus Yes No No No No No

History of malignancy Yes No No No No No

History of immunodeficiency No No No No No No

Sepsis – septic shock No Yes No Yes Yes No

Intensive care unit stay No Yes No Yes Yes No

Abnormal liver function tests Yes Yes Yes Yes Yes Yes

Leukocytosis Yes Yes Yes Yes No No

Multiple abscesses Yes No No No Yes Yes

Location Liver Dome Right lobe Liver dome Right lobe Right lobe Left lobe

Source of entry
Gastrointestinal 

tract 
Unknown Unknown Unknown Unknown Unknown

Bacteremia No Yes Yes No Yes No

Drainage Yes Yes No Yes Yes Yes

Duration of antibiotics (weeks) 12 8 8 6 4 5

Length of stay (days) 18 25 7 8 13 10

Mortality No No No No No No

Gastrointestinal work-up No No No Yes No No

Anaerobic coverage Yes Yes Yes Yes No Yes

Table 1. Basic characteristics of cases.
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Figure 1.  Initial CT abdomen images at the time of liver abscess diagnosis.
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In our case series, only one out of six patients underwent up-
per endoscopy and colonoscopy, which were negative for gas-
trointestinal malignancy.

Pyogenic liver abscesses are considered polymicrobial with es-
timates ranging from 20–50%, and with frequent presence of 
anaerobes; thus, anaerobic coverage is warranted since cul-
tures often can be of low yield [25]. In clinical practice, con-
tinuation of anaerobic coverage is common even in the ab-
sence of anaerobic growth in cultures [29–31]. In a 2015 study 
by Kim et al., it was suggested that in pyogenic liver abscess 
cases, anaerobic coverage can be discontinued if Klebsiella is 
isolated, and that early discontinuation of anaerobic cover-
age did not affect the clinical outcome in these patients [25]. 
This observation has important implications for avoiding un-
necessarily prolonged use of anti-anaerobic agents, which are 
associated with suppression of normal gut flora and selective 
pressure for antibiotic-resistant microorganisms. Moreover, 
the length of hospital stay was shorter in the discontinuation 
group compared to the continuation group, and it was as-
sumed that early discontinuation of intravenous anti-anaero-
bic agents could reduce the need for continuing hospitaliza-
tion [25]. In our case series, five out of six patients received 
treatment with anaerobic coverage, and in six out of six pa-
tients, no anaerobes grew in fluid cultures from abscesses.

The cornerstones of diagnosis of liver abscess are imaging 
studies, such as ultrasonography and CT abdomen. In our case 
series, the initial imaging study of choice for diagnosis of liv-
er abscess was CT abdomen and pelvis, which is consistent 
with existing literature data. It has been reported that CT was 
more sensitive than ultrasonography in the detection of liver 
abscesses, with 98% being clearly identified by CT [3].

The absence of mortality in our case series can be attributed 
to the increased suspicion for the disease, the early diagnosis, 
and the prompt initiation of antibiotics combined with source 
control and drainage of abscess; similar observations have oc-
curred in studies in the past [10,11]. Overall, the prognosis is 
better for patients with Klebsiella liver abscesses (KLAs) than 
for those with other bacterial liver abscesses; however, the 
prognosis for patients with metastatic infections is grim [33].

As mentioned previously, Klebsiella pneumoniae isolates from 
liver abscesses are often hypermucoviscous, frequently be-
long to serotype K1 or K2, demonstrate unique characteristics 
such as metastatic potential, and represent a new increasing-
ly recognized health problem in the Asian population [32–34].

In our case series, Klebsiella serotype and virulence factor 
testing was not performed because these tests were not part 
of routine care at our institution at the time these patients 
were hospitalized.

Conclusions

Liver abscesses due to Klebsiella pneumoniae is an emerging 
entity with increased morbidity and mortality if undiagnosed 
and untreated. Since the clinical presentation is often atypical 
and insidious and physical findings may be subtle, increasing 
awareness and high clinical suspicion are essential and play 
a vital role in the early diagnosis and effective treatment in 
cases of fever and abdominal pain and/or sepsis without an 
obvious source of infection.
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