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Abstract

We present a rare case of invasive liver abscess
syndrome due to K/ebsiella pneumoniae (K.
pneumoniae) with metastatic meningitis and septic
shock. A previously healthy, 55-year-old female
patient developed fever, liver abscess, septic shock,
purulent meningitis and metastatic hydrocephalus.
Upon admission, the clinical manifestations, laboratory
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and imaging examinations were compatible with a
diagnosis of K. pneumoniae primary liver abscess.
Her distal metastasis infection involved meningitis and
hydrocephalus, which could flare abruptly and be life
threatening. Even with early adequate drainage and
antibiotic therapy, the patient’s condition deteriorated
and she ultimately died. To the best of our knowledge,
this is the first case of K. pneumoniae invasive liver
abscess syndrome with septic meningitis reported in
mainland China. Our findings reflect the need for a
better understanding of the epidemiology, risk factors,
complications, comorbid medical conditions and
treatment of this disease.

Key words: Invasive liver abscess syndrome; Pyogenic
liver abscess; Klebsiella pneumonia; Meningitis; Septic
shock
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Core tip: Invasive liver abscess syndrome due to
Klebsiella pneumonia (K. pneumoniae) has been
emerging worldwide over the past 2 decades, especially
in the Asia Pacific region. K. pneumoniae liver abscess
with metastatic meningitis is a rare and devastating
complication. To our knowledge, this is the first case of
invasive liver abscess syndrome with septic meningitis
due to K. pneumoniae reported in mainland China.

Qian Y, Wong CC, Lai SC, Lin ZH, Zheng WL, Zhao H, Pan KH,
Chen SJ, Si JM. Klebsiella pneumoniae invasive liver abscess
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INTRODUCTION

Klebsiella pneumoniae (K. pneumoniae) is a Gram-
negative, non-motile, capsulated, gas-producing
enteric bacillus widely found in nature, and it belongs
to the normal flora of the human oral cavity and
intestine. K. pneumoniae was first discovered by
Friedlander in 1882 and considered to be responsible
for a severe form of lobar pneumonia™. Infections with
K. pneumoniae are usually hospital-acquired and occur
primarily in patients with impaired host defenses. On
the other hand, it has emerged that K. pneumoniae
is @ major cause of rare, community-acquired mono-
microbial pyogenic liver abscess (69.0%-73.2%)>?..
Recently, there is a rising consensus that K.
pneumoniae primary liver abscess (KLA) can be
defined as a K. pneumoniae liver abscess occurring in
the absence of predisposing hepatobiliary disease!.
KLA was first described in Taiwan®™ and the majority
of the KLA were found in patients of Asian descent'*®,
although KLA has also been found in a Caucasian man
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in 20117, In the past, KLA had been considered rare
in mainland China'®. The mortality rate of patients
with KLA is 2.8%-8.0%"°'", Extrahepatic metastatic
infection at distant sites has been reported in 8.7%
to 15.5% of KLA patients, which may result in severe
complications and poor outcomes™ ™, In 2012, Fang
et al proposed a case definition for invasive liver
abscess syndrome: K. pneumoniae liver abscess with
extrahepatic complications, especially involvement
of central nervous system (CNS), necrotising fasciitis
or endophthalmitis®. Invasive K. pneumoniae liver
abscess syndrome is generally community-acquired
and presents mainly as a mono-microbial liver abscess.
A reported 13% of patients with this syndrome have
septic metastatic ocular or CNS lesions™™.

Importantly, invasive liver abscess syndrome
with metastatic infections due to K. pneumoniae
is associated with high morbidity and mortality™.
Among these distal metastatic infections, meningitis
secondary to K. pneumoniae primary liver abscess is a
life-threatening condition and is observed in 4%-10%
of the cases with KLA®"!, whose rate of mortality
or a permanent vegetative state can reach up to
44%-49%" ",

Whilst this syndrome has been reported in East
Asia, North America and South Africat®®'%'¢*! to the
best of our knowledge, KLA with metastatic meningitis
has not been reported in mainland China. Here we
present a rare case of a previously healthy 55-year-
old female patient who developed fever, liver abscess,
septic shock, purulent meningitis and metastatic
hydrocephalus. Given the devastating nature of
metastatic meningitis secondary to KLA, our case
will raise concern for this globally emerging invasive
syndrome among clinicians.

CASE REPORT

A 55-year-old female resident of Zhejiang province,
China, was admitted to the Emergency Department
(ED) of Sir Run Run Shaw Hospital, Zhejiang University,
and presented with a chief complaint of 10 d of
abdominal discomfort, anorexia and 1 wk of fever and
dizziness. In the ED she experienced an episode of
diarrhea, but had no other gastrointestinal symptoms.
Her past medical history was unremarkable, and there
had been no recent travel, tick bites, sick contact,
alcohol or drug use. On admission her initial vital
signs included a body temperature of 39.5 C, heart
rate of 103 beats/min, blood pressure of 127/61
mmHg, respiratory rate of 20 breaths/min, and an
oxygen saturation of 98% on 3 L/min oxygen. The
scleras were non-icteric and the neck was supple. The
lungs were clear bilaterally, with no audible murmur
on cardiac auscultation. Tenderness could be elicited
in the right upper quadrant of the abdomen, but
hepatosplenomegaly was not detected. Neurologic
examination was unremarkable. No rash was observed.

Laboratory test results included a white blood cell
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Figure 1 Computerized tomographic scan images. A: Abdominal computerized tomographic (CT) scans demonstrated an area of abnormal attenuation measuring
84 mm x 91 mm in the right lobe of the liver, indicative of a single large multi-loculated abscess; B: Emergency CT-guided percutaneous drainage of liver abscess was
performed on the night of admission; C: Enlarged lateral ventricles, low density area at the white matter near the ventricles, revealing brain edema and hydrocephalus.
Brain abscesses could not be excluded; D: Emergency lateral ventricular drainage was performed when the patient's condition deteriorated.

count of 19.8 x 10°/L with an elevated neutrophil
ratio of 89.9%. The concentrations of C-reactive
protein and glucose were 109.9 mg/L and 7.48
mmol/L, respectively. Liver function test results
were as follows: aspartate aminotransferase: 150
IU/L; alanine aminotransferase: 86 IU/L; lactate
dehydrogenase: 431 IU/L; total bilirubin: 15.0 umol/L;
and direct bilirubin: 7.4 umol/L. Coagulation panel
demonstrated an international normalized ratio of 1.19,
prothrombin time of 14.9 s, and partial thromboplastin
time of 37.5 s. Lactate was 0.9 mmol/L. Two sets
of peripheral blood cultures were ordered. Because
of the right upper quadrant tenderness on physical
examination, a further imaging examination was
performed. An abdominal computed tomography
(CT) scan demonstrated a single abscess in the right
lobe of liver (84 mm x 91 mm) (Figure 1A). No other
intra-abdominal pathologies such as gallstones were
observed. Because the patient also suffered from high
fever and dizziness, a head CT scan was performed
at the same time, which had no acute findings. The
patient was diagnosed with primary liver abscess and
sepsis, and thus she was immediately treated with
intravenous meropenem and emergency CT-guided
percutaneous drainage of the liver abscess (SKATER™
Drainage Catheter-Locking Pigtail, 8 French) was
performed, which drained 300 mL of yellow pus
over the first 24 h (Figure 1B). The liver aspirate
was submitted for Gram stain and both aerobic and
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anaerobic culture. The patient was transferred to the
intensive care unit after drainage, when her heart rate
was 92 beats/min and blood pressure was 121/70
mmHg. Repeated blood and liver pus cultures were
ordered during episodes of fever.

On the 2™ day after admission, the patient
continued to suffer from high fever and chills. The
highest body temperature was 39 ‘C. Blood pressure
fluctuated and sometimes the MBP dropped below 65
mmHg. She was drowsy and unresponsive to physical
or verbal stimuli and commands. GCS score was 2
+ 3 + 5. Bulbar conjunctival edema and stiff neck
were observed. Pupillary examination revealed equal
and reactive pupils. Under suspicion of meningitis,
the patient received a second head CT plain scan and
underwent lumbar puncture examination. CT images
demonstrated hydrocephalus with diffuse cerebral
edema (Figure 1C). The intracranial pressure was 120
mm H20. Cerebrospinal fluid was yellow and purulent,
and revealed 9630 white blood cells/uL, 140 red blood
cells/uL, protein 2343 mg/L and glucose 0.24 mmol/L.
Cerebrospinal fluid was submitted for Gram staining and
bacterial culture. The above findings led to the diagnosis
of purulent meningitis and hydrocephalus, and septic
shock could not be excluded. Meropenem combined
with vancomycin were then given intravenously.

On the morning of the 3™ day, the patient’s blood
pressure dropped to 84/52 mmHg with a pulse rate of
62 beats/min. Norepinephrine was given to maintain
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MBP > 65 mmHg. The body temperature fluctuated
between 37.9 °C and 39 'C. The patient developed
extreme drowsiness and was awake only to painful
stimuli. Upper limb spasm was occasionally observed.
A third head plain CT scan revealed hydrocephalus,
which was more severe than that of the first two scans.
Considering the patient was in a hemodynamically
unstable condition, contrast-enhanced CT of the head
was not allowed. But even in the absence of imaging
data, we could deduce the diagnosis of brain abscess
based on her clinical symptoms, the lab results of CSF
and consecutive plain CT scans of head. Based on this
diagnosis, emergency lateral ventricular drainage was
given. During the operation, intracranial hypertension
and purulent cerebrospinal fluid were observed and
the cerebrospinal fluid was collected for routine
examination, biochemistry and culture. The tests
showed 16420 white blood cells/uL, 130 red blood
cells/uL, protein 2198 mg/L and glucose 0.18 mmol/L.
Five hours post-operation, the patient’s mental status
improved and her body temperature returned to
normal. Post-operative head CT scan demonstrated
that hydrocephalus was improved (Figure 1D).

On the 4™ day, the patient regained consciousness,
and the GCS score was 3 + T + 6. Her body tem-
perature was normal and the hemodynamic status was
stable. She was kept on ventilation and SrO2 was 100%
(FiO2 was 40%). Considering that the drainage of the
cerebral ventricular empyema remained inadequate,
bilateral ventricular drainage was proposed but was
refused by the patient’s family. Eventually she was
transferred to a local hospital for personal reasons.

K. pneumoniae was subsequently isolated from
two independent liver aspirate samples. The isolate
was resistant to ampicillin but susceptible to broad-
spectrum antibiotics such as cephalosporins, ampicillin-
sulbactam, levofloxacin, aminoglycosides, trimethoprim-
sulfamethoxazole and meropenem. On the other hand,
both blood and CSF failed to isolate any microorganism;
Gram staining was also negative, despite the presence
of a large amount of neutrophilic inflammatory cells in
the CSF. We followed up this patient by phone; however,
her condition deteriorated and she died two weeks later.

DISCUSSION

Both host and virulence factors contribute to the
pathogenesis of invasive liver abscess syndrome.
Apart from an impaired host defense, KLA has been
significantly associated with underlying diabetes
mellitus as compared to non-K. pneumonia primary
liver abscess, especially in the patients who developed
metastatic infection®. It is generally accepted that
an increased blood-glucose level can inhibit phagocyte
chemotaxis, phagocytosis and bactericidal activity, and
contributes to bacterial growth and a compromised
host defense system!®??), But until now, existing
published data are still conflicting as to whether
diabetes is an independent risk factor for metastatic
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infection.

Several bacterial virulence factors have been
investigated for their involvement in the pathogenesis
of invasive liver abscess syndrome, and have often
been found to be related to the bacterial capsule.
K. pneumoniae strains harboring capsular serotype
K1 or K2, mucoviscosity-associated gene A (magA),
rmpA, and aerobactin appear to be highly virulent.
Such bacterial virulence factors are associated with
the development of metastatic disease. However,
the rmpA gene is almost ubiquitous in KLA strains,
thus rmpA could hardly predict metastatic infections
among patients with KLA®. Our patient was a healthy
middle-aged woman and had no known putative
host risk factor such as history of diabetic mellitus
or immunodeficiency. Therefore, bacterial virulence
factors are more likely to be the predominant factor.
However, the K. pneumoniae strain was not further
investigated to determine the capsular serotype or
other virulence genes at the time.

Currently, there are no clear guidelines for the
management of invasive liver abscess syndrome.
A combination of early percutaneous drainage or
open (laparoscopic) surgical drainage of the abscess
and prompt appropriate antibiotic administration
is the standard protocol for treating this condition.
The majority of community acquired K. pneumoniae
isolates are resistant only to ampicillin and sensitive
to cephalosporins™®. No KLA-specific practice
guideline regarding antibiotic treatment exists so
far. In Taiwan, KLA patients without metastatic
complications receive standard treatments including
percutaneous pigtail catheter drainage and parenteral
sensitive antibiotics (cefazolin plus gentamicin) for
4-5 wk, and oral cephalosporin for the following 2-3
mo to prevent relapse. In patients with metastatic
complications, a third generation cephalosporin will
be recommended™. A prospective clinical cohort
study from Singapore proposed a further 16 d (IQR
10-22) of intravenous therapy through the outpatient
parenteral antimicrobial treatment service, especially
when a prolonged intravenous antibiotic is required®.
A multi-center clinical trial designed to compare the
efficacy of 4 wk of intravenous antibiotics to early step-
down to oral antibiotics in KLA patients is underway
in Singapore!®®. With the advances in interventional
radiology, percutaneous drainage is more widely
used™!, but aggressive hepatic resection has been
observed to have a better prognosis for patients with
acute physiology and chronic health evaluation II
(APACHE II) scores of 15 or greater”™. In a series of
80 patients, Tan et a** found that for liver abscesses
larger than 5 cm, surgical drainage resulted in better
outcomes than percutaneous drainage in terms of
treatment success and the necessity for secondary
procedures.

In this report, we describe the first case of K.
pneumoniae invasive liver abscess syndrome with
purulent meningitis and septic shock in mainland
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China. We present this rare case to raise concern
for this globally emerging invasive syndrome among
clinicians. This case not only illustrates K. pneumoniae
invasive liver abscess syndrome as a devastating
disease that can progress rapidly, but also the need
for urgent diagnosis and treatment. Inquiry into
comorbid history, careful physical examination,
dynamic radiological investigations of distal infection
sites, immediate and repeated bacteria cultures
and susceptibility tests are advocated for making
rapid detection and diagnosis of KLA and recognition
of possible invasive complications. Quick capsular
serotyping, bacteria-associated virulent factor de-
tection, emergent specialist consultation and early
adequate drainage are recommended, aiming at early
diagnosis and appropriate treatment, thus preventing
catastrophic metastatic complications, minimizing
occurrence of sequelae and improving clinical outcomes
ultimately. Among them, prompt drainage and an
optimized antibiotic protocol remain the cornerstones of
therapy. As for the metastasis meningitis, consecutive
head CT scans are recommended.

COMMENTS

Case characteristics

A rare case of primary liver abscess due to Klebsiella pneumoniae (K.
pneumoniae) in a previously healthy, 55-year-old female patient who developed
fever, liver abscess, septic shock, purulent meningitis and metastatic
hydrocephalus.

Clinical diagnosis
The patient was diagnosed with K. pneumonia invasive liver abscess syndrome
with metastatic meningitis and septic shock.

Differential diagnosis

The differential diagnoses of patients with a focal liver lesion include malignant
and infectious etiologies; computed tomography and liver aspirate culture can
usually differentiate liver abscess from tumor.

Laboratory diagnosis

The diagnosis of K. pneumoniae primary liver abscess was deduced after K.
pneumoniae was subsequently isolated from two independent liver aspirate
samples.

Imaging diagnosis

Abdominal computerized tomographic (CT) scan demonstrated a single large
multi-loculated abscess in the right lobe of the liver, and a series of brain CT
scans revealed brain edema and hydrocephalus.

Pathological diagnosis

The patient was only given CT-guided percutaneous drainage of liver abscess
and emergency lateral ventricular drainage, so no pathological findings
available.

Treatment

Besides early intravenous broad-spectrum antibiotics, adequate CT-guided
percutaneous drainage of the liver abscess and emergency lateral ventricular
drainage were given.

Related reports

A research group reported that GCS score could predict the outcome of
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bacterial meningitis.

Term explanation

K. pneumoniae invasive liver abscess syndrome is defined as K. pneumoniae
liver abscess with extrahepatic complications, which has high morbidity and
mortality.

Experiences and lessons

Dynamic image examination of distal infection sites and immediate and
repeated bacteria cultures are critical for recognition of possible invasive
complications due to K. pneumoniae liver abscess.

Peer-review

It was possible to isolate K. pneumoniae from CSF, so immediate and repeated
bacteria Gram staining and cultures are recommended, which will contribute to
rapid diagnosis of K. pneumoniae invasive liver abscess syndrome. But it's still
a nicely written case report of an interesting case.
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