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Introduction
Liver abscess is a common and severe intra-abdom-

inal infection [1,2]. There are geographical differences 
regarding its etiology [3]. While in Asia Klebsiella (k.) 
pneumoniae prevailes [4], in US is also having a major 
significance [5]. In Europe, Escherichia Coli, Staphylo-
coccus sp. and Streptococcus sp. are the main isolated mi-
croorganisms [6], although in recent years first cases of 
liver abscess by K. pneumonia [7] have been reported, 
with the global appearance of new term “klebsiella pneu-
moniae invasive liver abscess syndrome”.

Nonspecific clinical symptoms such as fever, abdom-
inal pain, weight loss and nausea or vomiting, added to 
the absence of specific signs, make initial diagnosis diffi-
cult to reach [8,9]. The widespread use of abdominal ul-
trasound, besides supplying earlier diagnosis, also helps 
find the source of infection.

Regarding the management of liver abscesses, some 
authors suggest as initial strategy the combination of an-
tibiotic treatment and application of catheter drainage 
[10]. Surgical intervention is indicated in cases of inef-
fective drainage, abscess rupture or medical treatment 
failure [11].

As complications of liver abscesses, patients show high 
rates of bacteremia, sometimes associated with septic em-
bolism. Pulmonary septic embolisms, characterized by 
pulmonary infarction and/or emboli, and secondary pul-
monary infection caused by clot, fibrin matrix and other 
particles which are contaminated with micro-organisms 
that derivate from various sources as right-sided endocar-
ditis, pelvic thrombophlebitis and liver abscesses among 

others, are especially infrequent [12]. These patients usu-
ally start with fever and respiratory symptoms. Chest ra-
diograph is the first diagnostic test to be performed, how-
ever, non-specific clinical and radiological presentation 
may cause diagnosis delay, so it is recommended the per-
formance of a computerized tomography scan [13]. Dis-
appearance of infiltrates after antibiotic therapy is the best 
confirmation diagnosis [14].

The aim of this study was to review the clinical char-
acteristics of patients admitted to our hospital with lung 
metastases in connection to septic liver abscesses and to 
perform a literature research of liver abscess with septic 
pulmonary embolism.

Methods
Retrospective data was collected from all patients 

admitted for liver abscesses in the Marqués de Valdecilla 
University Hospital (Santander, Spain) between January 
1, 1992 and December 31, 2012, and we analyzed which 
of them had also septic lung metastasis. The Marqués de 
Valdecilla University Hospital is a tertiary care hospital 
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with 900 inpatient beds and covers a health area of 
300,000 people.

We defined liver abscess based on clinical features, 
compatible image and treatment response to confirm 
the diagnosis. Pulmonary septic embolism was defined 
according to the same criteria used by Cook, et al. [11]:

(a) Presence of lung abscess or multiple infiltrates in 
the lung periphery.

(b) Extrapulmonary infection as a potential embolic 
source (having considered only liver abscesses cases) and

(c) Resolution of pulmonary lesions after adminis-
trating antimicrobial therapy.

Epidemiological (age, sex, cause of admission, personal 
history), clinical (body temperature, respiratory rate, heart 
rate, symptoms on admission, source of the infection, pres-
ence of septic lung metastases, admission in the intensive 
unit care) and analytical characteristics (white blood cell 
count, hemoglobin, hematocrit, mean corpuscular volume, 
mean corpuscular hemoglobin, C-reactive protein (CRP), 
procalcitonin, erythrocyte sedimentation rate, albumin, 
aspartate aminotransferase, alanine aminotransferase, 
γ-glutaril transferase, alkaline phosphatase, and bilirubin) 

were recorded. Microorganism isolated in cases with blood 
culture or positive culture drainage, treatment received 
(expressed as a type of antibiotic and duration, abdominal 
drainage or surgery) and risk factors for multidrug-resistant 
microorganisms were also noted, according to the intra-ab-
dominal infection Spanish guidelines [15]; as well as pro-
longed hospitalization and prior antibiotic therapy, patients 
from a nursing home, recurrent urinary tract infection, 
recent invasive procedures, diabetes mellitus, renal failure, 
liver disease and immunosuppression.

Results
During the study period, 197 patients (60.4% male) were 

Table 1: Multidrug resistant risk factors.
Personal history [n (%)]
Diabetes mellitus 36 (18.3)
Chronic kidney disease 15 (7.6)
Liver disease immunosuppression 34 (17.3)
Prolongued hospitalization 29 (14.7)
( > 15 d) 44 (22.3)
Nursing home 7 (3.6)
Recurrent urinary tract infection 6 (3)
Previous antibiotic treatment 61 (31)
Invasive procedures 51 (25.9)

Table 2: Epidemiological, clinical and analytical characteristics.
Patients characteristics (n = 197)
Sex (Male, %) 119 (60.4)
Age (Mean, DT) 63.56 (17.3)
Clinical features [n (%)]
Fever 145 (84.26)
Abdominal pain 87 (44.16)
Vomiting, diarrhea 6 (3.1)
Weight loss 3 (1.5)
Others (asymptomatic,dispnoea, dysuria…) 31 (15.74) 
Analysis Normal range:
Leukocyctosis > 12/< 4 × 103/μL [n (%)] 144 (73.1) (4.8-10.8 × 103/μL)
PCR (media, DT) 18.58 (10.85) (0-0.5 mg/dL)
Haemoglobin (g/dl) 11.57 (2.06) (11.5-16.5)
AST (U/l) 137.69 (304.73) (1-35)
ALT (U/l) 126.67 (244.31) (2-40)
ALP (U/l) 295.05 (324.38) (46-116)
GGT (U/l) 258.12 (264.75) (7-32)
Bilirrubin (mg/dl) 2.74 (5.55) (0.1-0.2)
Abscess [n (%)]
Solitary
Source 115 (58.4)
Biliary 58 (29.4)
Post surgical 17 (8.6)
Urinary tract 7 (3.6)
Diverticulitis 6 (3)
Lung 5 (2.5)
Other (bacteremia, gut…) 39 (19.8)
Unknown 65 (33)
Septic embolism 5 (2.5)
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admitted to our hospital with the diagnosis of liver abscess. 
The mean age was 63 years (SD 17.3). Thirty-nine (19.8%) 
patients were admitted to the intensive care unit. As risk 
factors for multidrug- resistant microorganism; 36 (18.3%) 
patients were diabetic, 44 (22.3%) patients had required 
prolonged hospitalization, 51 (25.9%) had undergone an 
invasive procedure and 61 (31%) had received antibiotics in 
the previous 3 months. Risk factors for multidrug-resistant 
microorganism are collected in table 1.

As clinical features of presentation, fever appeared in 
145 (84.26%) patients, with abdominal pain associated 
in 66 (45.51%) of them. Leukocytosis, high CRP and 
impaired liver function tests was practically constant. A 
solitary liver abscess was found in 115 (58.4%) patients. 
The biliary source was the most frequent (29.4%). 
In 33% of cases the focus was not known. The main 
epidemiological, clinical and analytical characteristics of 
these patients are listed in table 2.

Microbiological results were obtained from abscess 

drainage in 66 (33.5%) patients (Figure 1). Among 
Gram negative (45.45%), Escherichia Coli was the main 
microorganism isolated (Figure 2). Streptococcus milleri 
was the most frequent among Gram positive (42.42%) 
(Figure 3). Candida spp was isolated in 6 cases: three of 
them were immunosuppressed patients and the other 
samples were considered as contamination. There were 
two cases with disseminated tuberculosis, in whom ab-
scess culture results was positive to acid-alcohol resis-
tant bacilli.

Positive blood cultures were found in 82 patients. 
Escherichia Coli was obtained in 31% of them, Strepto-
coccus spp in 13%, Staphylococcus spp in 13%, Entero-
coccus spp 6% and anaerobes in 12%, including Bacteroi-
des spp, Prevotella, clostridium spp and Propionibacteri-
um. K. pneumoniae accounted for 8% of the samples. The 
blood cultures results are shown in figure 4.

Amoeba serology was positive in 14 samples, corre-
sponding to Entamoeba histolytica 92% of them. Four 
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Figure 1: Abscess culture results.
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Case 1
A 60-year-old man who came to the emergency 

room with a 5-day history of fever, chills and vomiting 
and diarrhea. He reported dark urine on previous days. 
He showed no abdominal pain. As remarkable personal 
history he works as a fisher and had traveled to Africa 
three years ago and recently to some countries of Europe 
and the US, he was smoker and suffered from cutaneous 
psoriasis that did not receive any drug treatment. He re-
ferred an episode of dental manipulation 5 months be-
fore and he had taken 3 tablets of Ciprofloxacin during 
the current episode of diarrhea. A physical examination 
revealed temperature of 38.5 °C and jaundice, hepato-
megaly and splenomegaly. No murmurs in cardiac aus-
cultation. Analysis showed impaired liver function tests, 
predominantly cholestasis (AST 189 IU/L, ALT 379 
IU/L, GGT 99 IU/L, ALF 355 IU/L, total bilirubin 19.6 
mg/dl and direct bilirubin 12, 2 mg/dl), leukopenia, with 
4700/UL leukocytes and platelet count 50,000/UL. Ab-

patients (2%) had septic embolism, two of them placed in 
the lungs. Other locations were a case of right endocardi-
tis and a brain abscess.

All patients received antibiotic treatment and 97 of 
them (49.2%) underwent catheter drainage of the ab-
scess. In 25 (12.7%) cases surgery was performed. Mor-
tality was 12.7%. Data on treatment and outcome are list-
ed in table 3. Two cases with septic pulmonary embolism 
from liver abscess were found. They are exposed below.
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Table 3: Treatment and evolution.

Treatment [n (%)]
Antibiotic 72 (36.5)
Antibiotic + catheter drainage 97 (49.2)
Antibiotic + surgical intervention 9 (4.6)
Antibiotic + catheter drainage + surgical intervention 16 (8.1)
Others 1 (0.5)
Evolution [n (%)]
Mortality 25 (12.7)
Intensive care unit 39 (19.8)
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The most frequently isolated microorganisms were 
Escherichia Coli and Streptococcus millery group, which 
is consistent with the European series [17]. Given the 
similarity we found between microorganisms isolated in 
drainage specimens and blood cultures, we can deduce 
the ease of presenting bacteremia from the liver abscess, 
and subsequent distant septic metastases. Among cases 
with metastasis in our series, the microbiological etiol-
ogy is typical in our environment, without added risk 
factors, and representing a small percentage of the total, 
comparable as those observed in previous studies [12].

In recent decades, Klebsiella spp. has surpassed Esche-
richia Coli in Asia and US [5,18], appearing a new highly 
virulent strain (hypermucoviscous phenotype), with a 
higher probability of hematogenous spread and the po-
tential for metastatic infection, a phenomenon that has 
been termed as “klebsiella pneumoniae invasive liver ab-
scess syndrome” [18-20].

In recent years, first cases in Europe have been pub-
lished [21], showing the possibility of a global dissemina-
tion of this etiological agent and the consequent increased 
frequency of septic embolism in our environment. Con-
sidering septic pulmonary embolism, it reaches a frequen-
cy of 12% in areas as China with a high klebsiella pneumo-
nia prevalence [22].

In our study, the prevalence of Klebsiella as the caus-
ative agent is low and these patients don´t usually have 
any complication. However, liver abscesses remain a po-
tential source of lung emboli, although they are caused 
by another pathogen. In addition, the clinical presenta-
tion of septic pulmonary embolism is nonspecific, with 
fever, cough, hemoptysis, and even asymptomatic, which 
can lead to a delayed diagnosis and a fatal or poor prog-
nosis [23].

For these reasons this entity should be suspected, es-
pecially in patients with chest radiography abnormali-
ties. Early diagnosis, catheter drainage of the source of 
infection and antimicrobial therapy is essential in search 
of a favorable outcome without complications.
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