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Hypermucoviscous Klebsiella pneumoniae is emerging as a serious infectious agent in North America.
The hypermucoviscous strains of Klebsiella spp. are associated with increased virulence and morbidity.
We describe the clinical presentation and surgical management of two patients with hepatic abscesses
secondary to this subspecies of Klebsiella pneumoniae.

In the first case, a 25-year-old woman with Type II diabetes presented with fever, right upper
quadrant abdominal pain, and vomiting. Abdominal and chest computed tomography revealed

a large, irregular liver lesion consistent with a hepatic abscess and right lower lobe pneumonia. A
hypermucoviscous strain of Klebsiella pneumoniae was isolated from sputum. The patient failed
medical management but responded rapidly to laparoscopic-assisted drainage of the hepatic abscess.
A 20-year-old man with Type I diabetes presented with fever, right upper quadrant abdominal pain,
vomiting, and early satiety in the second case. Magnetic resonance imaging revealed a large, irregular
liver lesion consistent with hepatic abscess. The patient required radiologic-guided placement of three
percutaneous drains for ten days to accomplish resolution of the liver abscess.

Hypermucoviscous Klebsiella pneumoniae is an emerging infectious agent in the United States.

We propose that laparoscopic-assisted placement of a surgical drain is an effective alternative to
conventional radiologic-guided percutaneous drainage for hypermucoviscous Klebsiella pneumoniae
hepatic abscesses due to the viscous nature of the abscess contents.
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Case Description

Infections due to hypermucoviscous Klebsiella pneumoni-
ae (hvKp) were first described in the 1980s in Taiwan."?
Hepatic abscesses secondary to this strain (hvKp) are now
being described in other Asian countries as well as in North
America.>® These hepatic abscesses have been associated
with diabetes mellitus® with reported mortality as high as
10 percent.>*”7

Klebsiella spp. are divided into several serotypes. K1 and
K2 serotypes are both commonly isolated in patients
with Klebsiella hepatic abscesses.” These two serotypes are
also associated with the hypermucoviscous phenotype,
as defined by the string test. The string test evaluates the
formation of a viscous “string” of greater than 0.5 cm in
length elicited by stretching the colony material using an
inoculation loop (Figure 1).* Despite increasing reports
of hvKP hepatic abscesses, the optimal treatment has not
been well-established. Still, it often consists of parenteral
antibiotics, effective drainage, and complete microbiologic
characterization of the antibiotic sensitivities. The hyper-
mucoviscosity of these collections appears to present a
challenge to conventional techniques of drainage. We sub-
mit and compare the hospital course and outcomes for two
patients diagnosed recently with hvKP hepatic abscesses.

Figure 1. Positive String Test From Case 1. Published with Permission

The string test evaluates formation of viscous “string” of greater than 0.5 cm in
length elicited by stretching colony material using inoculation loop. A positive
string test defines hypermucoviscous phenotype of Klebsiella pneumoniae.
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In the first case, a 25-year-old woman with insulin-de-
pendent, type II diabetes mellitus who had immigrated to
the United States from Southeast Asia 12 years previously
presented with fever, vomiting, and right upper quadrant
(RUQ) abdominal pain. She had a white blood cell count
of 14,900 cells/mm?, random blood glucose of 293 mg/
dL, hemoglobin Alc of 12.5 percent, total bilirubin of
0.7 mg/dL, alkaline phosphatase of 112 units/L, aspar-
tate aminotransferase (AST) of 232 units/L, and alanine
aminotransferase (ALT) of 267 units/L (Table 1). A RUQ
ultrasonography revealed a hepatic mass, and a subsequent
abdominal and chest computed tomography (CT) delin-
eated a large, irregular, hypodense, heterogeneous lesion
in the right lobe of the liver, consolidation of the right
lower lobe (RLL) of the lung, and diffuse lung ground-
glass opacities, consistent with a hepatic abscess and an
RLL pneumonia. Ultrasonographically-guided percutane-
ous drainage with a 5 French Yueh catheter was attempted;
however, only 1 mL of viscous fluid could be aspirated.
Due to initial concern for malignancy, a core needle biopsy
was performed, which performed. These findings revealed
no evidence of malignancy and instead were consistent
with a hepatic abscess. Two days after admission, the
patient began to clinically decompensate with increasing
oxygen requirements, tachycardia up to 109 beats per min-
ute, and blood pressure of 80/50 mmHg; blood cultures
were drawn and demonstrated gram-negative bacteremia.
The patient was then transferred to our intensive care unit
(ICU) to manage septic shock, diabetic ketoacidosis, and
acute hypoxic respiratory failure due to sepsis and RLL
pneumonia. A hypermucoviscous strain of Klebsiella pneu-
moniae was isolated from the sputum. The patient failed to
improve despite treatment with IV vancomycin and pipera-
cillin/tazobactam. Repeat CT seven days later demonstrat-
ed enlargement of the hepatic abscess to 8.9 cm from 7.3
cm in the largest diameter (Figure 2A). After discussions
among members of the infectious disease division, surgery,
and interventional radiology, operative drainage was con-
sidered the optimal approach for this patient. The patient
underwent laparoscopic-assisted, percutaneous, transperi-
toneal drainage of the abscess using a 26 French Malecot
catheter placement into the abscess cavity, which drained
approximately 40 mL of thick purulent material. A tongue
of omentum was mobilized to wrap around the Malecot
catheter to minimize leakage of purulent fluid into the
abdominal cavity and avoid displacement of the catheter.
Klebsiella pneumoniae was isolated from cultures obtained
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from the hepatic abscess and was found to have a positive
string test (Figure 1). The patient clinically improved rap-
idly with gradual resolution of fever and leukocytosis. CT
on postoperative day 7 demonstrated a 3 cm decrease in
the size of the abscess (Figure 2B). The patient completed a
six-week course of outpatient IV ceftriaxone. The Malecot
catheter was removed seven weeks after placement.

In the second case, a 20-year-old African-American man
with type I diabetes mellitus and a history of recent trav-
el to East Africa, presented with fever, vomiting, RUQ
abdominal pain, and early satiety. The patient was febrile
to 38.3°C, hypoxic, and demonstrated localized RUQ
abdominal tenderness. Laboratory analysis revealed leu-
kocytosis of 12,100 cellsymm?, a random blood glucose
concentration of 340 mg/dL, total bilirubin of 1.3 mg/dL,
alkaline phosphatase of 269 units/L, ALT of 50 units/L,
AST of 98 units/L, and increased serum ketones (Table 1).

Figure 2. Radiographic Images From Case 1. Published with Permission
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A) Transverse section of CT chest/abdomen/pelvis from Case 1 obtained 9 days after admission and 2 days before surgery demonstrating 8.9 cm x 8.0 cm x 7.8 cm
heterogenous, complex collection in right hepatic lobe; B) transverse section of CT chest/abdomen,/pelvis from Case 1 obtained 7 days after surgery with contrast
demonstrating slight decrease in size of right hepatic abscess, measuring 8.0 cm x 5.0 cm x 7.0 cm. Drainage catheter with intrahepatic tip is visualized
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Table 1. Case 1and Case 2 Details. Published with Permission

Case 1 Case 2
Initial Presentation
Age 25 20
Ethnicity Southeast Asian East African

Presenting symptoms
Comorbidity

Concurrent diagnoses

Fever, RUQ pain, nausea, vomiting
Type 11 Diabetes

Acute hypoxic respiratory failure
Diabetic ketoacidosis

Fever, early satiety, nausea, vomiting
Type I Diabetes

Acute hypoxic respiratory failure
Acute appendicitis

Physical exam findings Abdomen soft, nontender, distended RUQ tenderness to palpation
WBC (/mm?) 14,900 12,100
Glucose (mg/dL) 293 340
Total Bilirubin (mg/dL) 0.7 1.3
Alkaline phosphatase (U/L) 112 269
AST (U/L) 232 50
ALT (U/L) 267 98
Hospital Course

LOS (days) 21 29
Time in ICU (days) 6 7

Met SIRS Ciriteria' (days) 17 16

Radiologic interventions
Surgical interventions

Antibiotics

Unsuccessful radiologic-guided drain
placement attempt x 1

Laparoscopic placement of large hepatic
drain

6-week course of outpatient IV
antibiotics

Radiologic-guided drain placement x 3
None

4-week course of outpatient IV antibiotics

1SIRS criteria defined by =2 of the following criteria: heart rate >90, temperature >38°C or <36°C, respiratory rate >20, white blood cell count >12,000/

mm3 or <4,000/mm3

RUQ, right upper quadrant
WBC, white blood cell count
AST, aspartate aminotransferase
ALT, alanine aminotransferase
LOS, length of stay

ICU, intensive care unit

SIRS, systemic inflammatory response syndrome
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Magnetic resonance imaging (MRI) demonstrated an 8
cm x 8 cm x 7 cm irregular, heterogenous lesion in the
right lobe of the liver suggestive of an intrahepatic abscess.
A hypermucoviscous strain of Klebsiella pneumoniae was
isolated from the blood. Despite antibiotic administration
with ceftriaxone and metronidazole, the patient remained
septic. A 14 French percutaneous drain was placed by
radiologic guidance into a 7.6 cm gas-containing complex
collection in the right hepatic lobe; however, the drain
had minimal output. Repeat CT two days post-procedure
confirmed appropriate drain placement but no decrease in
the size of the intrahepatic abscess (Figure 3A). Klebsiel-
la pnewmoniae was isolated from cultures obtained from
the hepatic abscess and was found to have a positive string
test. The CT also revealed a perihepatic extension of the
abscess, a pelvic fluid collection, and a dilated appendix

associated with fat stranding, consistent with acute appen-
dicitis, which was a possible source of the patient’s liver
abscess. On hospital day 12, the surgical team elected to
manage the acute appendicitis nonoperatively and the
abscess collections by the radiologic-guided placement of
two additional 12 French percutaneous drains. The patient
improved gradually over the next four days with resolution
of fever and leukocytosis on hospital day 16. On hospital
day 19, repeat CT demonstrated near-complete resolution
of the intrahepatic abscess (Figure 3B). The right hepatic
and pelvic drains were removed at discharge, and the peri-
hepatic drain was and removed three weeks after discharge.
The patient fully recovered after a four-week course of out-
patient IV ceftriaxone.

Figure 3. Radiographic Images From Case 2. Published with Permission

A) Transverse section of CT chest/abdomen/pelvis obtained two days after radiologic-guided drain placement demonstrating 7.6 cm x 6.5 cm complex collection in
right hepatic lobe with pigtail percutaneous drain along medial aspect of collection; B) transverse section of CT chest/abdomen/pelvis from obtained 26 days after

initial drain placement, demonstrating near resolution of intrahepatic fluid collection
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Discussion

Pyogenic hepatic abscesses caused by hvKP have been
identified with increasing frequency in many reports from
Asian countries.” Recently, similar patient histories have
been reported in Europe and North America.>"" These
hvKP hepatic abscesses are associated with high morbidity
and mortality; in addition, other sites of hvKP infections
have included septic endophthalmitis, meningitis, necro-
tizing fasciitis, septic pulmonary emboli, lung abscesses,
and musculoskeletal abscesses.**’

Pyogenic hepatic abscesses are often polymicrobial infec-
tions, which can be secondary to an intra-abdominal source
and specifically infections originating from the biliary tree,
appendicitis, or diverticulitis. In contrast, K. pneumoniae
abscesses are most often primary, monomicrobial infec-
tions. The K1 and K2 serotypes, the most common strains
isolated from K. pneumoniae hepatic abscesses, have been
associated with resistance to phagocytosis and intracellular
killing.>* The K1 serotype, although more commonly iso-
lated, is less frequently associated with hypermucoviscous

phenotype than is the K2 serotype.

Patients with Klebsiella hepatic abscesses may present a
wide spectrum of clinical symptoms, including fever, chills,
RUQ abdominal pain and tenderness, and vomiting.? Per-
tinent laboratory findings may include abnormal liver
function tests, mild to moderate leukocytosis, and mild
thrombocytopenia.? Positive blood cultures often contrib-
ute to the diagnosis. Although ultrasonographic examina-
tion avoids radiation exposure, the sensitivity for detecting
hepatic abscesses is 86 percent compared to CT or MRI,
which both have a sensitivity of around 97 percent.>!>!*
CT or ultrasound-guided percutaneous sampling/drainage
can confirm the diagnosis, facilitate isolation and identi-
fication of the pathogen(s) using Gram stain and culture,
and can be therapeutic.

A wide range of comorbidities has been associated with
these abscesses, including diabetes, underlying hepatobi-
liary disease, malignancy, alcoholism, chronic renal fail-
ure, and cirrhosis, suggesting that predisposing factors are
important in the susceptibility to this condition.>"> Com-
pared to non-Klebsiella hepatic abscesses, hvKP hepatic
abscesses, due to their mucoid hyperviscous contents, are
associated with the inability to aspirate the purulent mate-
rial within the abscess cavity fully. This is especially true for
small diameter percutaneously-placed drains and therefore
may require prolonged drainage and extended antibiotic
treatment course.'
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Appropriate treatment of pyogenic hepatic abscesses
requires the use of broad-spectrum antibiotics and effec-
tive drainage of the abscess. Several studies have suggested
that operative drainage is more effective than percutaneous
drainage for large, multiloculated abscesses and is associ-
ated with fewer treatment failures, a decreased number
of secondary procedures to obtain adequate drainage and
a decrease in the duration of hospital stay."® In one case
study, the patient with a hvKP hepatic abscess underwent
placement of multiple percutaneous drains but ultimately
required liver resection due to the inability to obtain ade-
quate drainage and the resultant severity of the abscess."
These reports suggest that while percutaneous drainage is a
common approach, operative drainage done with the lap-
aroscopic-assisted placement of a large-bore surgical drain
may be most appropriate depending on the specific char-
acteristics of the patient’s clinical course and the hepatic
abscess itself. Indeed, we suggest that for hvKP hepatic
abscesses, laparoscopic-assisted placement of a surgical
drain may be the ideal indication for this approach for sev-
eral reasons. This approach allows the safe, direct visual-
ization of catheter placement. This approach also provides
the ability to “protect” the puncture site in the liver with
an omental tongue secured around the drain to minimize
intraperitoneal soilage from the abscess cavity. Using a
large-bore surgical catheter will facilitate drainage of the
mucoviscous material from the abscess cavity and permit a
more rapid patient recovery. One can also irrigate the cav-
ity via this catheter to accelerate intracavitary debridement
to improve the drainage.

Conclusion

We describe the clinical presentation and management of
two patients with Klebsiella pneumoniae hepatic abscess-
es. Hepatic abscesses with Klebsiella can be associated with
mortality rates of 10 percent or higher, especially when
associated with secondary extrahepatic infections or antibi-
otic resistance. The hepatic abscesses with the hvKP strain
may be less amenable to percutaneous drainage and would
benefit from a laparoscopic-assisted approach allowing a
large-bore drainage catheter.

Lessons Learned

Optimal management of hepatic abscesses includes early
diagnosis, effective drainage, and broad-spectrum antibi-
otics. We propose that laparoscopic-assisted placement of
a surgical drain can be an effective first-line alternative to
radiologic-guided percutaneous drainage.
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