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Abstract
Klebsiella pneumoniae (K.pneumoniae) is a known cause of pyogenic liver abscess (PLA) in the absence of
hepatobiliary disease. In settings of hepatic infection, it has also been known to cause disseminated
infections including meningitis and endopthalmitis. Several groups of patients are particularly susceptible
to infection, including patients with diabetes mellitus, those from Southeast Asia and those with the
preexisting hepatobiliary disease. We present a case of K.pneumoniae PLA with bacteremia. A 39-year-old
Vietnamese male with no previous medical history who presented with complaints of abdominal pain,
nausea, vomiting, diarrhea and fever. A computed tomography (CT) of the abdomen showed a large complex
mass in the right lobe of the liver with multiple septations. Over course of hospitalization, the patient
developed acute respiratory failure and was monitored in medical intensive care unit (MICU). Blood cultures
grew K. pneumonia. The patient was treated with intravenous ceftriaxone and the abscess was drained by
interventional radiology. After appropriate management, he progressed well during his hospital course and
was eventually discharged from the hospital. K. pneumonia PLA had previously been an endemic disease in
Southeast Asia, however, with a highly mobile patient population, it is now seen throughout the world and
should be in the differential of patients who present with solitary liver mass in the setting of sepsis.
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Introduction
Klebsiella pneumoniae is a gram-negative organism that can cause pyogenic liver abscess (PLA) in the
absence of hepatobiliary disease. Diabetics are at increased risk of this infection. Some patients with
Klebsiella liver abscess can develop metastatic infections including endophthalmitis, meningitis, brain
abscess, septic pulmonary emboli, lung abscess, splenic abscess, osteomyelitis, etc. It has been found to be a
common cause of liver abscess in Taiwan. However, recently there has been the change in the trend of this
infection in the United States [1]. And now it is one of the common causes of PLA in the United States. We
present a case of Klebsiella liver abscess with bacteremia. Informed consent was obtained from the patient
for this study.

Case Presentation
A 39-year-old Vietnamese male with no significant past medical history presented to a large urban
emergency department with complaints of sharp 5/10 right upper quadrant abdominal pain, nausea,
vomiting, fever and chills. The patient stated that he had been in his previous state of good health until
approximately three days prior to presentation when his symptoms became debilitating. He worked at a
local nail salon and stated that several co-workers were exhibiting cold like symptoms. His travel history was
significant for the trip back to Vietnam within the last year but stated that his travels were uneventful and
he did not remember feeling ill during that time. Review of systems was significant for the aforementioned
symptoms in addition to loss of appetite with early satiety and one previous episode of streaky hemoptysis
several days prior to presentation. In the emergency department, basic laboratory showed that he had an
increased anion gap to 18, an acute kidney injury with a serum creatinine of 1.4, alkaline phosphatase 172,
AST 81, ALT 107, ferritin 4,680 and a white blood cell count of 10.5.

A computed tomography (CT) scan with contrast of the chest and abdomen was ordered which was
significant for a large 4.3 x 4.1 x 4.5 cm complex mass in the right lobe of the liver with multiple septations.
Ultrasound of the abdomen showed a heterogeneous, hypoechoic, multiseptated hepatic mass with internal
vascularity, however, a neoplastic, infectious or protozoa process could not be differentiated. He was
admitted to the general medicine floor, was started on vancomycin and piperacillin/tazobactam with fluid
resuscitation consisting of crystalloids, and blood cultures were ordered. Shortly after admission he became
tachypneic, tachycardic and hypoxic with oxygen saturations in the 50s. At that time, he was placed on
high-flow oxygen and had a rebound of his oxygen saturations to the low 90s, but still remained tachypneic
and tachycardic. At this time, it was determined that he would benefit from admission to the medical
intensive care unit (MICU). An arterial blood gas (ABG) was obtained and was significant for a pH of 7.34, a
pCO2 of 26, and a bicarbonate of 14. He was placed on bilevel positive airway pressure ventilation and was
continued on his antibiotics.
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The repeat CT of thorax and abdomen was again significant for a large, complex hepatic mass, but now
showed areas of consolidated infiltrate with some associated atelectatic change in the posterior right lower
lobe. Magnetic resonance imaging (MRI) was recommended and showed a peripherally enhancing mass in
the anterior segment of the right hepatic lobe that measured 3.5 cm x 3.3 cm with areas of central
septations. Blood cultures grew Klebsiella pneumonia on the second day of admission with a MIC< 1 for
ceftriaxone. He was placed on ceftriaxone and the abscess was drained by interventional radiology. The
gram stain and cultures of pus were negative. The patient progressed well through his hospital course and
was transferred out of the MICU after three days and from the hospital after 11 days. He was seen by
infectious disease two months after discharge and a repeat CT of the abdomen showed interval
improvement of the abscess.

Discussion
Once thought to be isolated to Southeast Asia, pyogenic liver abscess (PLA) caused by Klebsiella pneumonia
(K.pneumoniae), a potentially life-threatening cause of intra-abdominal infections in septic patients, is now
seen across the World [2]. K.pneumoniae is now recognized as the most common isolate in both Asia and the
USA and is seen in greater than 60% of monomicrobial and polymicrobial PLA infections [3-4]. The gram-
negative K.pneumoniae is a well-known pathogen that is identified in multiple disease processes; however,
what makes K.pneumoniae PLA unique is the patient population afflicted, its virulence and diagnostic
features.

The most common presenting symptoms of K.pneumoniae PLA are fever, nausea, vomiting, and abdominal
pain over the right upper quadrant. An elevated white blood cell count is almost universally seen. Asian
ethnicity, recent antibiotic use, diabetes mellitus and impaired fasting blood glucose are the most important
predisposing risk factors for developing K.pneumoniae PLA. Although males and those from Southeast Asia
are over represented, PLA has been seen in all sexes and ethnicities. Diabetics tend to have monomicrobial
abscess and disease process is typically more invasive with metastases to other organs, is often present and
can lead to overwhelming sepsis. Septic endophthalmitis is strongly associated with the more virulent
strains and diabetics [5]. Respiratory symptoms are often seen in invasive disease as the lungs are a common
target for metastatic spread. The presence of meningitis, visual symptoms, dyspnea, cough, chest pain, large
abscess size, all portend a worse prognosis and increased mortality [6].

Impaired neutrophil phagocytosis is what allows K.pneunoniae PLA to form in predisposed individuals. K1
K.pneumonia is the most commonly identified serotype seen in diabetics with invasive disease [5]. A novel
gene, mapA, encoding for an outer membrane protein is commonly identified in invasive cases. Although,
its exact virulence mechanism is not completely understood, when mapA is lost K.pneumoniae was
susceptible to phagocytosis and became avirulent in mice. Because mapA is ubiquitous in virulent cases it
could one day possibly be used as a laboratory marker for early identification in cases of suspected PLA.
Hypermucoviscosity also plays a role in virulence in those with invasive disease, however, the exact
mechanism of how hypermucoviscosity aides in virulence remain elusive.

Typical findings of K.pneumoniae PLA on abdominal computed tomography with contrast are a single, thin
walled, multiseptated, solid masses with necrotic centers [7-8]. A predominately solid appearance is seen
under ultrasound and aspiration often yields little pus with abundant necrotic material [9]. Monotherapy
with an extended spectrum penicillins, such as piperacillin-tazobactam, or the third generation
cephalosporin ceftriaxone in combination with metronidazole are first line therapies [10]. If unavailable,
carbapenems or fluoroquinolones in conjunction with metronidazole can be used as second line therapy.
Antibiotic resistance is more common in nosocomial infections; thankfully, however extended spectrum
beta-lactamase strains (ESBL) are rarely seen. As with any abscess, prompt drainage with or without drain
placement should be done early in the disease course.

Conclusions
PLA should be part of the differential diagnosis of liver mass in the setting of sepsis, as K.pneumoniae is the
most common isolate from both monomicrobial and polymicrobial PLA. Diabetes mellitus is the single most
important risk factor for contracting K.pneumoniae PLA. Imaging of K.pneumoniae PLA often shows a solid,
multiloculated mass. K.pneumoniae PLA, in particular, has a propensity to metastasize to other organs and
cause systemic symptoms, and prompt drainage along with antibiotics drastically decrease morbidity and
mortality.
 

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an

2017 Kamal et al. Cureus 9(1): e970. DOI 10.7759/cureus.970 2 of 3



interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Rahimian J, Wilson T, Oram V, Holzman RS: Pyogenic liver abscess: recent trends in etiology and mortality .

Clin Infect Dis. 2004, 39 (11):1654–1659. 10.1086/425616
2. Lederman ER, Crum NF: Pyogenic liver abscess with a focus on Klebsiella pneumoniae as a primary

pathogen: an emerging disease with unique clinical characteristics Klebsiella liver abscess. Am J
Gastroenterol. 2005, 100 (2):322–331. 10.1111/j.1572-0241.2005.40310.x

3. Yang CC, Yen CH, Ho MW, Wang JH: Comparison of pyogenic liver abscess caused by non-Klebsiella
pneumoniae and Klebsiella pneumoniae. J Microbiol Immunol Infect. 2004, 37 (3):176–184.

4. Chan KS, Chen CM, Cheng KC, Hou CC, Lin HJ, Yu WL: Pyogenic liver abscess: a retrospective analysis of
107 patients during a 3-year period. Jpn J Infect Dis. 2005, 58 (6):366–368.

5. Fung CP, Chang FY, Lee SC, Hu BS, Kuo BI, Liu CY, et al. : A global emerging disease of Klebsiella
pneumoniae liver abscess: is serotype K1 an important factor for complicated endophthalmitis?. Gut. 2002,
50 (3):420–424. 10.1136/gut.50.3.420

6. Fang CT, Chuang YP, Shun CT, Chang SC, Wang JT: A novel virulence gene in Klebsiella pneumoniae strains
causing primary liver abscess and septic metastatic complications. J Exp Med. 2004, 199 (5):697–705.
10.1084/jem.20030857

7. Lee NK, Kim S, Lee JW, Jeong YJ, Lee SH, Heo J, et al.: CT differentiation of pyogenic liver abscesses caused
by Klebsiella pneumoniae vs non-Klebsiella pneumoniae. Br J Radiol. 2011, 84 (1002):518–525.
10.1259/bjr/23004588

8. Alsaif HS, Venkatesh SK, Chan DS, Archuleta S: CT appearance of pyogenic liver abscesses caused by
Klebsiella pneumoniae. Radiology. 2011, 260 (1):129-138. 10.1148/radiol.11101876

9. Hui JY, Yang MK, Cho DH, Li A, Loke TK, Chan JC, et al.: Pyogenic liver abscesses caused by Klebsiella
pneumoniae: US appearance and aspiration findings. Radiology. 2007, 242 (3):769–776.
10.1148/radiol.2423051344

10. Li J, Fu Y, Wang JY, Tu CT, Shen XZ, Li L, et al.: Early diagnosis and therapeutic choice of Klebsiella
pneumoniae liver abscess. Front Med China. 2010, 4 (3):308–316. 10.1007/s11684-010-0103-9

2017 Kamal et al. Cureus 9(1): e970. DOI 10.7759/cureus.970 3 of 3

https://dx.doi.org/10.1086/425616
https://dx.doi.org/10.1086/425616
https://dx.doi.org/10.1111/j.1572-0241.2005.40310.x
https://dx.doi.org/10.1111/j.1572-0241.2005.40310.x
http://europepmc.org/abstract/med/15221038
http://www.researchgate.net/profile/Weng_Liang_Yu/publication/7393199_Pyogenic_liver_abscess_A_retrospective_analysis_of_107_patients_during_a_3-year_period/links/0deec537c607853431000000.pdf
https://dx.doi.org/10.1136/gut.50.3.420
https://dx.doi.org/10.1136/gut.50.3.420
https://dx.doi.org/10.1084/jem.20030857
https://dx.doi.org/10.1084/jem.20030857
https://dx.doi.org/10.1259/bjr/23004588
https://dx.doi.org/10.1259/bjr/23004588
https://dx.doi.org/10.1148/radiol.11101876
https://dx.doi.org/10.1148/radiol.11101876
https://dx.doi.org/10.1148/radiol.2423051344
https://dx.doi.org/10.1148/radiol.2423051344
https://dx.doi.org/10.1007/s11684-010-0103-9
https://dx.doi.org/10.1007/s11684-010-0103-9

	Klebsiella Pneumoniae Liver Abscess: a Case Report and Review of Literature
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


