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ABSTRACT
The authors describe a case of Klebsiella pneumoniae liver abscess (KPLA) in a student presenting to
a university student health center. The authors also provide a review of KPLA and invasive Klebsiella
pneumoniae liver abscess syndrome (IKPLAS), including epidemiology, common clinical
manifestations, standard diagnostic work-up, management options, and potential complications. KEYWORDS
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Case presentation

A 30-year-old international male student from China up-
to-date with all university required immunizations
(including hepatitis B vaccine) with no history of routine
medication use, diabetes mellitus, or immunosuppression
presented to our student health clinic with a 1-day history
of subjective fever, myalgias, headache, and decreased
appetite. The patient was hemodynamically stable. Physi-
cal examination did not identify a source of infection.
Rapid influenza testing was negative. The patient was dis-
charged with presumed diagnosis of viral syndrome and
was instructed to treat symptoms with ibuprofen or acet-
aminophen as needed and return to clinic if symptoms
worsened. Three days after initial presentation, the
patient returned to student health with new documented
fever (maximum temperature of 39.0�C), nausea, vomit-
ing, and abdominal pain. The patient was again hemody-
namically stable, but his examination was now significant
for bilateral lower quadrant abdominal tenderness. Initial
work-up included a complete blood count with differen-
tial (CBCd) that was significant for leukocytosis and ban-
demia. The patient was sent from student health to the
emergency department for evaluation of a possible intra-
abdominal infectious process. In the emergency depart-
ment, the physical examination was significant for right
upper quadrant and left lower quadrant tenderness. The
work-up included a CBCd, complete metabolic panel

(CMP), lipase, monospot, urinalysis, urine culture, and
blood culture, which were significant for leukocytosis,
bandemia, transaminitis, hyperbilirubinemia, mild hypo-
natremia, mild hypokalemia, and mild hypochloremia. A
computed tomography (CT) scan of the abdomen and
pelvis revealed a right hepatic lobe abscess measuring
5.8 cm £ 4.9 cm £ 4.7 cm. The patient was admitted to
the general medicine service for further evaluation and
management of pyogenic liver abscess.

Once admitted, the patient was placed on empiric
antibiotics, including vancomycin, ceftriaxone, and met-
ronidazole. On hospital day 1, interventional radiology
performed an ultrasound-guided Jackson-Pratt (JP)
drain placement to allow for abscess cultures and drain-
age. Fluid cultures grew Klebsiella pneumoniae, confirm-
ing the diagnosis of Klebsiella pneumoniae liver abscess,
at which point the antibiotics were narrowed to ceftriax-
one with an expected 4- to 6-week course.

Hospital course was complicated by persistent fevers
on hospital day 4 despite adequate antimicrobial cover-
age, which raised concern for metastatic infection. Fur-
ther investigation of distant sites included negative
ophthalmologic evaluation for endophthalmitis and
repeat abdomen/pelvis CT scan significant for perihe-
patic fluid collection. A CT-guided perihepatic drain was
placed on hospital day 5. Material from the perihepatic
drain also grew Klebsiella pneumonia.
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Due to higher complication rate of invasive Klebsiella
pneumoniae liver abscess syndrome in patients with dia-
betes mellitus, hemoglobin A1c was checked and found
to be normal. The patient was ultimately discharged
home with a perihepatic drain and a peripherally
inserted intravenous central catheter for prolonged
course of ceftriaxone.

Epidemiology

Klebsiella pneumoniae (KP) is a well-known pathogen
causing nosocomial and community-acquired serious bac-
terial infections (SBIs) such as pneumonia, bacteremia,
sepsis, and urinary tract infections. However, the past 3
decades have documented the emergence of KP as the
most common pathogen causing pyogenic liver abscess in
Taiwan, South Korea, North America, and Europe.1–6

Abscesses caused by this pathogen differ from Escherichia
coli pyogenic liver abscesses in that it predominately
affects younger, previously healthy individuals. Alterna-
tively, complications of this disease such as invasive Kleb-
siella pneumoniae liver abscess syndrome (IKPLAS),
defined as liver abscess with concurrent extrahepatic KP
infections, is more commonly seen in patients with under-
lying comorbidities, in particular diabetes mellitus.7–9

Taiwan and South Korea account for the highest inci-
dence of IKPLAS cases, but there has been a recent dis-
tribution of disease across geographic regions over the
last decade, including Australia, Ireland, and 38 new
cases in the United States, according to the largest
national studies to date.1,2,10–15 Risk factors for IKPLAS
include Southeast Asian ethnicity, diabetes mellitus, and
recent antibiotic use.10,16–21

Pathophysiology

To establish infection, KP must first colonize a host. It has
been hypothesized that a higher prevalence of gastrointes-
tinal tract colonization with KP serotypes K1 or K2 in
people of Asian descent is responsible for the high inci-
dence of disease in that population.19,22,23 Once the host is
colonized, it is thought that bacterial translocation
through the gastrointestinal wall into the blood stream
permits pathogen dissemination to distant sites. According
to Podschun and Ullmann, KP serotypes K1 and K2 are
responsible for IKPLAS due to mucoid capsule causing
restricted phagocytosis and intracellular killing by neutro-
phils.24 Also, iron-chelating siderophores such as aerobac-
tin have been implicated in the microorganisms’ ability to
penetrate into deep tissue, resulting in invasive disease.24

New virulence factors such as lipopolysaccharide, urease,
and efflux pumps have recently been identified.25

Clinical manifestations

The most common symptoms associated with IKPLAS
are fever, chills, and abdominal pain.12–15 However, these
symptoms are nonspecific and therefore warrant a more
detailed evaluation to consider the possibility of IKPLAS.
Lee et al demonstrated that leukocytosis, thrombocyto-
penia, elevated C-reactive protein (CRP), hyperglycemia,
and transaminitis, in conjunction with the aforemen-
tioned symptoms, should result in the consideration of
IKPLAS (Table 1).14

Diagnosis

CT scan is the most sensitive test in the diagnosis of liver
abscesses.26 Once the diagnosis of the liver abscess is
made, blood culture and abscess culture should be
obtained in order to make the microbiological diagnosis.
Further investigation for metastatic infections is war-
ranted in patients with refractory disease, symptoms
consistent with known metastatic infections, diabetes
mellitus, or Asian descent. Metastatic infections in
IKPLAS include endophthalmitis, meningitis, septic pul-
monary emboli, pulmonary empyema, osteomyelitis, and
subcutaneous/muscular abscesses. According to Shin et
al, the only statistically significant variable in a multivari-
ate logistic regression analysis associated with increased
risk of metastatic infection was altered mental status at
presentation, with an odds ratio of 18.5.27

Management

The first steps in management while awaiting in vitro
susceptibilities are placing the patient on empiric antibi-
otics (third-generation cephalosporin), maintaining tight
glycemic control, and arranging for drainage of the liver
abscess. Antibiotic selection and duration of therapy are
determined by the clinical scenario and the presence of
metastatic infections. Single liver abscesses are treated
with a 2- to 4-week course of third-generation cephalo-
sporin. Multiple liver abscesses are treated with the same
drugs but for a 6-week course.28 Therapy duration may

Table 1. Top 5 most sensitive findings associated with Klebsiella
pneumonia liver abscess.

Sign/symptom Sensitivity (%)

Fever 85.5
Left shift 71.4
Elevated alkaline phosphatase 69.7
Leukocytosis 67.9
Elevated ALT 58.3

Note. The findings are based on retrospective analysis of 110 adults with diag-
nosis of Klebsiella pneumonia liver abscess (with or without metastatic
infection).14

2 C. WOLL AND P. H. SPOTTS



have to be extended if the patient has persistent fevers,
persistent leukocytosis, or a persistent liver abscess on
ultrasound. Meningitis is managed with high-dose intra-
venous (IV) third-generation cephalosporin for 3
weeks.29,30 Endophthalmitis is managed with IV ceftazi-
dime plus an aminoglycoside due to fastest penetration
into the vitreous humor and highest drug concentrations
in the vitreous humor.31,32 The emergence of extended-
spectrum b-lactamase (ESBL)-producing KP has added
another layer of complexity when selecting drug therapy,
since these microorganisms will be resistant to cephalo-
sporins. Carbapenems have been successful in cases
where ESBL production is suspected or confirmed.33

Discussion

Klebsiella pneumonia liver abscess syndrome is a condi-
tion rarely seen in community practice in the United
State; however, with a large number of US college inter-
national students coming from Asia, KP liver abscess
syndrome is likely to have a higher prevalence in the col-
lege student health population. As was the case with our
patient, early presentation is often nonspecific. Right
upper quadrant abdominal pain accompanied by fever,
chills, and gastrointestinal symptoms in a patient from
Asia, particularly if they have diabetes, should raise the
index of suspicion for KP liver abscess syndrome. Work-
up for suspected cases should include an abdominal CT
scan and prompt surgical/interventional radiology con-
sultation when the diagnosis is confirmed.
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