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Abstract
Background: Invasive Klebsiella Abscess Syndrome is a newly emerging syndrome, whereby an initial Klebsiella
pneumonia liver abscess causes bacterial, extra hepatic complications. It has been well described in Asian countries
because of the increased prevalence of highly virulent strains, and the increased diabetic population. However, only a
handful of cases have been published in Europe. Also, a case has never been published where the syndrome has resulted
in an Acute Respiratory Distress Syndrome, compounding the patient management.
Case Report: A 48-year-old, diabetic Asian woman presented to a London Accident and Emergency Department with
abdominal pain and fever. A CT abdomen scan showed a large liver abscess which aspirated Klebsiella pneumonia, K1
strain. The same pathogen was isolated from blood cultures and thus a diagnosis of Invasive Klebsiella Abscess Syndrome
was made. The infection was managed with aspiration drainage and intravenous antibiotics. The patient developed Acute
Respiratory Distress Syndrome, caused by the septicemia, which required respiratory support. After lengthy treatment
the patient made a full recovery.
Conclusions: This is the first case reporting these two concurrent syndromes in a country where Invasive Klebsiella
Abscess Syndrome has only been described in a small number of patients in recent years. This is in contrast to Asia,
where it has been reported numerous times, due to the increased pathogenic prevalence. Given increasing global
migration, Invasive Klebsiella Abscess Syndrome is likely to become more prevalent in non-Asian countries.

Keywords: Klebsiella pneumonia; Adult Respiratory Distress Syndrome; Invasive Liver Abscess Syndrome; Pyogenic
liver abscess; Europe; Great Britain.

Invasive Klebsiella Abscess Syndrome with Subsequent Acute
Respiratory Distress Syndrome: a Case Report and Review

Anaesth Critic Care Med J

2

Anaesthesia & Critical Care Medicine Journal

Abbreviations: CT: Computed Tomography; ARDS:
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Infection; ITU: Intensive Therapy Unit

Introduction
Klebsiella pneumonia is a pathogen most commonly
associated with pneumonia and urinary tract infections
[1,2]. However, over the past three decades a new
syndrome, associated with this well known pathogen, has
emerged: Invasive Klebsiella Abscess Syndrome [3]. It is
characterized by a primary liver abscess caused by
Klebsiella that then develops an extra-hepatic
complication
e.g.
disseminated
bacteraemia,
endophthalmitis, meningitis, and necrotising fasciitis [46].
Invasive Klebsiella Abscess Syndrome has been
predominantly reported in Asian countries, the reason for
which seems to be multi factorial: Klebsiella pneumonia
has been shown to be the main cause of liver abscess in a
number of Asian countries [7,8] with the organism being
isolated in 38% of liver abscess cases [9]. There are also
an increased proportion of the highly virulent and
invasive K1/K2 strains in these countries [10]. Thirdly,
Diabetes Mellitus has been identified as a risk factor, with
poor glycogenic control increasing the risk of metastatic
complications [11]. We describe a novel clinical
presentation of Invasive Klebsiella Abscess Syndrome that
presented with fulminant Type 1 Respiratory Failure from
Acute Respiratory Distress Syndrome (ARDS). ARDS is a
serious, life-threatening condition where there is diffuse
inflammation of the lung parenchyma, with interstitial
degradation, and intra-alveolar oedema. The most
common a etiology is severe infection, with numerous
pathogens being responsible [12]. However, there has
never been a case reported of Invasive Klebsiella Abscess
Syndrome causing ARDS. Given the increasing prevalence
of global migration, a diagnosis of Invasive Klebsiella
Abscess Syndrome should be suspected in anyone with an
isolated K1 or K2 stain of Klebsiella pneumonia from a
liver abscess. This will facilitate prompt treatment and
help prevent life threatening complications.

Case Report
A 48 year old female patient, of Asian descent,
presented to our hospital’s Accident and Emergency
department complaining of abdominal pain and fever for
the previous two days. This was also accompanied by
decreased appetite and vomiting.
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Subsequently, she was admitted to the Observation
Unit with a diagnosis of sepsis from a suspected urinary
tract infection (UTI); she had been treated for several
UTI’s in the past year. On the day of admission, antibiotic
treatment was started according to trust policy: CoAmoxiclav 1.2g tds and Amikacin 15mg/kg stat dose. She
also received 1.5l fluid resuscitation forhyperglycaemia as
she was a known Type II Diabetic, normally treated with
Insulin and Metformin.
During the next 12 hours she did not respond to
treatment, remaining tachycardia with poor blood
pressure control, and tachypnoeic from trying to
compensate a metabolic acidosis. Her oxygen
requirements also increased, with a Chest X-Ray showing
bilateral infiltrates. Her abdominal pain had increased
which prompted an urgent CT abdomen scan with
contrast. This showed significant hepatomegaly, 24cm,
with an ill-defined hypo dense lesion in the left lobe,
consistent with a liver abscess of size 6.5cm by 5.5cm,
shown in (Figure 1). Significant bilateral consolidation
was also noted. She was admitted to the Intensive
Therapy Unit (ITU) for further monitoring and treatment.
CT guided aspiration of the liver abscess was
performed on Day 3 of admission which yielded a 15ml
aspirate that cultured Klebsiella pneumonia. The same
pathogen was also isolated from the blood cultures taken
on admission, suggesting a bacteraemia following a
primary liver abscess. Thus, based on the pathogen
sensitivities, she received a 10 day course of Ceftriaxone
2g/12h IV, followed by Meropenem 1g/8h IV. The exact
strain was subsequently typed and identified as K1
Klebsiella pneumonia which is a highly virulent strain,
accounting for the majority of liver abscesses in Asian
countries [10].
However, during her antibiotic treatment she still
required increasing oxygen support for Type I
Respiratory Failure. By Day 4 of admission a diagnosis of
Acute Respiratory Distress Syndrome was made using the
Berlin definition: acute onset, bilateral infiltrates, not
explained by heart failure or fluid overload [13]. It was
classed as severe ARDS, defined as PaO2/FiO2≥100mmHg
with PEEP ≥5cm H2O. She also had a poor tolerance for
Outflow™ and was tiring. Therefore, the patient agreed to
be intubated.
She was weaned off the ventilator and extubated after
9 days, during which time the septicemia resolved, with
blood cultures showing no further growth.
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The liver abscess was further drained, reducing it in
size, and the patient was stepped down to the ward
before being discharged home with 6 weeks of antibiotic
cover: Ertapenem 1g IV, once a day.

Figure 1: CT abdomen scans with contrast, on day 2 of
admission.
A hypo dense lesion of size 6.5cm by 5.5cm is visualized in
the left lobe of the liver.

Discussion
Klebsiella pneumonia is a Gram-negative bacterium that
most commonly causes pneumonia, soft tissue, or urinary
tract infections. It has been reported to have a large
pathogenic reservoir in the community, often found
within the gastrointestinal tract, skin, nose, and throat as
a commensally [14].
As previously described, there has been an emergence
of a new disease process associated with this pathogen:
Invasive Klebsiella Abscess Syndrome, with a proposed
mechanism for the formation of the primary Klebsiella
pneumonia abscess being bacterial translocation across
the intestinal endothelium, as shown in animal models
[15].
This mechanism is further supported by the large
number of Klebsiella pneumonia abscesses reported in
Asian countries: over 900 cases reported in Asia,
compared to 23 reported outside of Asia, from 1992 to
2002 [16]. This correlates to a higher incidence of
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gastrointestinal reservoirs in these countries [10,17].
These gastrointestinal reservoirs also have a greater
prevalence of the strains K1 and K2, which, owing to their
phenotype, are more virulent and cause the majority of
invasive phenomena [3]. The presence of the K1 stain,
isolated from the patient, is thus consistent.
The ability of a Klebsiella pneumonia abscess to cause
extra-hepatic complications increases the difficulty in
managing this syndrome. Vigilance is needed to identify
early complications and treat accordingly. As previously
mentioned, the extra-hepatic complications in Asia are
well documented, where a number of retrospective
studies and population-based studies have been
published [16,18-20]. The Americas have followed suit, in
more recent years, detailing how the majority affected are
of Asian descent [21,22].
In contrast, the few European publications are case
reports, detailing a variety of extra-hepatic complications:
septic shock, bacteraemia, pneumonia were reported in a
Spanish case [23]. In Croatia and Norway septicemia was
reported as an extra-hepatic complication of a primary
abscess [24,25], while there are reports of the extrahepatic complication, endophthalmitis, from both Belgium
and the United Kingdom [26,27]. However, there has
never been a reported case of Invasive Klebsiella Abscess
Syndrome causing ARDS. It should be noted that sepsis
caused by Klebsiella pneumonia has been documented but
these cases do not have a primary abscess and as such do
not meet the criteria for the Syndrome [12]. It would
appear that this syndrome has its origin in Asia, owing to
the distribution of pathogen in its population, but now it
is beginning to be noticed further afield, both in the
Americas, and Europe. A question to be answered is
whether this is because of already infected Asian migrants
presenting in other countries, or because the
gastrointestinal reservoirs are becoming more prevalent
in the non-Asian population.

Conclusion
In this case report the patient was initially found to
have a liver abscess caused by the virulent K1 strain of
Klebsiella pneumonia. This subsequently caused
septicemia, therefore meeting the criteria for Invasive
Klebsiella Abscess Syndrome, as described in The Lancet
by Siu et al. [3]. The case was further complicated by
ARDS. This is the first published case of Invasive
Klebsiella Abscess Syndrome causing ARDS, in a critically
ill patient. It is also interesting as Invasive Klebsiella
Abscess Syndrome has had limited cases reported in
Europe compared to the vast number reported in Asia.
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However, given the incidence of global migration and the
steep rise of the main identifiable risk factor, Diabetes
Mellitus, this could be an emerging problem that may be
increasingly encountered in the European health care
setting.
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