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Abstract

A liver abscess is a limited, often encysted, purulent inflammation with parenchymal necrosis that is a life-threat-
ening complication of bacterial, fungal, protozoal and worm infections. Liver abscesses can be single or multi-
ple; most of them are located in the right liver lobe. The pathogenic factor responsible for the development
of abscesses can be identified by collecting the lesion’s contents or the cultures of blood, bile, sometimes urine
or stool samples. Diagnosis is established by serological, imaging and microscopic tests. The treatment regimen
is determined mainly by the etiological factor and the size of the lesion and includes conservative treatment and
mainly percutaneous procedures. The article briefly presents the epidemiology, clinical picture and the current
approach to the diagnosis and treatment of liver abscesses.
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Introduction

The first liver abscesses were described by Hippo-
crates about 400 BCE, but their etiology, methods of
diagnosis and treatment were first described in the
20" century. Liver abscesses are rare but life-threatening
complications of bacterial, fungal, protozoal and worm
infections. The patients’ age and comorbidities (diabe-
tes, cirrhosis, malnutrition) increase the risk of their
occurrence. Immune compromised people during che-
motherapy, immunosuppressive treatment, inherited or
acquired immunodeficiency syndrome have a higher
risk of liver abscesses caused by fungi and opportunis-
tic microorganisms [1]. Depending on the etiology, ab-
scesses can be classified into 4 main types: 1) bacterial,
2) protozoal, 3) parasitic and 4) fungal abscess.

In most cases of liver abscesses, it is possible to
identify one of five ways of spreading the infection
within the liver: 1) hematogenic: through the hepatic

artery in severe septic processes as a metastatic-py-
emic liver abscess or through the portal vein as a liver
abscess with portal vascular thrombosis and occasion-
ally through the umbilical vein as omphalophlebitis,
2) biliary: through the biliary tract as a result of in-
flammation of the gall bladder or bile ducts, as well as
from invasion of parasites or foreign bodies, 3) by con-
tinuation: the spread of inflammatory processes to the
liver from adjacent areas, 4) post-traumatically: after
liver injuries or as a result of an intrahepatic hemato-
ma, 5) postoperatively.

Pyogenic liver abscess

Etiology

The etiological factors of pyogenic liver abscess
(PLA) are Gram-negative or positive bacteria, which
are mainly the intestinal microbiota. The most com-
mon pathogens are: Escherichia coli, Klebsiella pneumo-
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niae, Enterococcus faecalis, Staphylococcus aureus and
Streptococcus haemolyticus [1]. Klebsiella pneumoniae is
often isolated in Southeast Asia in people with colorec-
tal cancers, but its prevalence in North America and
Europe is increasing. The clinical course is more severe
than in other bacterial abscesses [2, 3]. Melioidosis,
caused by Burkholderia pseudomallei, is endemic in
Thailand, Cambodia and Northern Australia [4].

Epidemiology

Pyogenic liver abscesses occur worldwide, although
their prevalence varies widely geographically. A global
tendency for their frequency to increase has been ob-
served for years. PLA has an incidence rate of 1.07 to
3.59/100,000 in the West and up to 17.59/100,000 in
the East [5]. Liver abscesses can be solitary or multi-
ple. Biliary abscesses are most often multiple and affect
both liver lobes, while the lesions spread through the
portal vein, through continuity or as a result of trau-
ma, are single. They are more frequently located in the
right than both or left liver lobes (60-70% vs. 25% and
15% cases, respectively) [6]. The source of 30-50% of
liver abscesses is biliary tract disease, but in 15-40% of
patients it is unknown (Table 1) [1, 7]. Uncontrolled
diabetes and colorectal cancers are risk factors for
the development of cryptogenic abscesses. They are
diagnosed in 15% and 24% of patients with PLA of
unknown origin, respectively [1, 8]. Mortality due to
PLA in developed countries is estimated at 2-19% [1].
The factors that increase the risk of death include older
age, shock, acute respiratory distress syndrome, dis-

Table 1. Causes of pyogenic liver abscess

Biliary tract latrogenic injury of liver/biliary tract

Cholangitis
Choledocholithiasis
Cholangiocarcinoma
Ischemic cholangitis
Congenital biliary diseases

Liver biopsy

Blocked biliary stent

Radiofrequency ablation/hemoembolization
in the presence of infected bile
Pancreatoduodenectomy

Liver transplantation
Portal vein Hepatic artery
Appendicitis Dental infection
Diverticulitis Bacterial endocarditis
Crohn's disease Pyelonephritis
Osteitis

Direct extension of: Secondary infection of liver

seminated intravascular coagulation syndrome, im-
munodeficiency states, severe hypoalbuminemia, dia-
betes, neoplasms, and ineffective surgical drainage [1].

Clinical course

Clinical signs of PLAs are often nonspecific and in-
clude fever, chills, malaise, weight loss and abdominal
pain located in the upper right quadrant. The onset
may be occult in the elderly. Symptoms of a primary
infection may appear first, e.g. diverticulitis. Often,
especially solitary PLAs are asymptomatic for a long
time or cause no characteristic symptoms. Multiple
abscesses are associated with an acute systemic inflam-
matory reaction. Sometimes, the sole symptom is fever
of an unknown origin [1]. On physical examination,
the liver is usually enlarged and tender. Jaundice is
a late symptom of liver abscess unless there is purulent
cholangitis. PLAs caused by K. pneumoniae are associ-
ated with septic metastatic complications affecting the
eye (endophthalmitis), brain (meningoencephalitis),
and fascia (necrotizing fasciitis). Unfortunately, they
may persist even after successful topical treatment of
the abscess [4].

Diagnosis

Laboratory test results are not characteristic, but
approximately two thirds of patients have leukocyto-
sis with anemia. Higher C-reactive protein (CRP) and
procalcitonin concentrations are markers of bacterial
infection. Alkaline phosphatase (ALP), bilirubin and
aminotransferase activities are raised and albumin level
is decreased [1]. Imaging tests are the basis of the differ-
ential diagnosis of liver abscesses. Chest X-ray imaging
can show a fluid level in the abscess cavity, fluid in the
right pleural cavity or elevation of the right diaphragm
dome. Abdominal ultrasonography (US) remains the
preferred initial method of imaging. Its advantage is the
wide availability, noninvasiveness and the ability to as-
sess both the liver in terms of the presence of focal le-
sions and their nature, as well as other abdominal organs
in search of the source of infection. Contrast-enhanced
computed tomography (CT) is helpful to identify other
intra-abdominal abscesses. Due to US and CT over 90%
of liver abscesses can be diagnosed and their etiology
determined [9]. Magnetic resonance cholangiography
(MRCP) and endoscopic retrograde cholangiopancrea-
tography (ERCP) are used to define the localization of
biliary obstruction and to allow biliary stenting and
drainage (ERCP) [1]. Colonoscopy is useful in detection
of large bowel infections and colorectal neoplasms [10].

Gall bladder empyema Liver cyst

Perforated peptic ulcer Biliary cyst

Subphrenic abscess Metastases

Kidney abscess

Liver trauma Cryptogenic
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Treatment
Antibiotics

Empirical broad spectrum parenteral antibiotic
therapy remains one of the basic methods of treatment
of PLA. It should be started immediately after suspicion
of infection and modified due to pus/blood cultures
drawing results. The potential source of infection and
aerobic Gram-negative bacilli and Gram-positive cocci
must be taken into account when an antibiotic is choos-
en. First line therapy includes piperacillin/tazobactam,
amoxicillin/clavulanic acid or 3 generation cephalospo-
rins (cefotaxime, ceftriaxone) in monotherapy or in com-
bination with an aminoglycoside (gentamicin) [11-13].
Anaerobic antibiotics, e.g. metronidazole, are used in the
case of lack of effects of the current treatment or suspi-
cion of amoebic abscess. In the elderly and those with
impaired renal function a 3™ generation cephalosporin
should be used. Ceftazidime is the antibiotic of choice in
melioidosis [4]. Bacteria, especially from the Enterobac-
teriaceae family, may show resistance to antibiotics used
in the empirical scheme; therefore it is very important to
identify the microorganism early on the basis of abscess
aspirate and/or blood culture and to modify the therapy.
The duration of treatment varies but antibiotics should
be used for a minimum of 2 to 6 weeks. After the initial
intravenous therapy, the oral form can be used in most
cases to complete the therapy [11-13]. A complete cure
with antibiotic treatment is possible only in patients with
small abscesses (the size not exceeding 3-5 cm). Most
patients require, in addition to antibiotics, ultrasound or
computed tomography (CT)-guided percutaneous aspi-
ration or catheter drainage.

Percutaneous needle aspiration

Ultrasound or CT-guided percutaneous needle
aspiration (PNA) is used to collect pus for microbio-
logical examination (establishment of etiology and an-
tibiogram). When pus contains bile it is necessary to
look for a biliary tract obstruction (choledocholithiasis,
neoplasms) or previously unrecognized diseases, such
as sclerosing or ischemic cholangitis [14]. PNA is also
used for treatment of small abscesses less than 5 cm.

Percutaneous catheter drainage

A meta-analysis of five randomized controlled trials
covering 306 patients showed that outcomes in patients
treated with percutaneous catheter drainage (PCD) were
superior to those in patients treated with PNA in terms of
clinical improvement and days to achieve a 50% reduc-
tion in abscess cavity size. No significant differences were

found in duration of hospitalization or procedure-related
complications [15]. Irregularly shaped abscesses, includ-
ing hourglass-shaped abscesses, are effectively drained
with multisite drainage to empty each cavity [16]. Hybrid
drainage, which combines percutaneous and endoscopic
drainage, is the method of choice in the treatment of ab-
scesses resulting from biliary duct obstruction. In the first
step, abscess drainage is performed, followed by ERCP to
decompress the biliary tract [16].

Surgical drainage

The importance of surgical drainage in the treat-
ment of PLA has decreased in the last decades. How-
ever, there are still indications to perform it: very large
(> 5 cm) or multilocular abscesses, unsuccessful per-
cutaneous drainage, presence of intra-abdominal in-
fection (peritonitis), ruptured abscess [11, 17].

Parasitic abscesses

The most common parasitic liver abscesses are
amoebic abscesses, caused by the invasion of human
roundworm and liver flukes. Suppurating echinococ-
cal cysts are sometimes also classified as parasitic ab-
scesses. Most parasitic infections in the liver do not
cause liver abscesses, but liver inflammation.

Amoebic liver abscess

Epidemiology

Entamoeba histolytica (Eh) affects about 50 million
people, and 40,000-100,000 die due to invasive disease
complications — amoebic colitis and liver abscess. The prev-
alence of amoebiasis is the highest in India, Mexico, Africa,
and South and Central America [18-21]. Data from devel-
oped countries confirm the relationship between risky sex-
ual behavior and amoebic transmission and a higher risk
of infection in men who have sexual contacts with men
compared to the general population [22-24].

Etiology

Humans, the only hosts of Eh, become infected
after cysts enter the gastrointestinal tract. In the ter-
minal section of the ileum, invasive, mobile tropho-
zoites are released, migrating to the colon and dividing
there. Malnutrition, immune disorders, chronic liver
damage, pregnancy, alcohol intoxication, male gender,
and coinfections with other pathogenic microorgan-
isms increase the risk of a severe course of infestation
and complications. The dissemination of trophozoites
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to other organs occurs through the bloodstream, lym-
phatic drainage and the invasion of adjacent tissues
[18, 25-29]. Amoebic liver abscess (ALA) develops in
about 1% of infected people; it is the most common
complication of intestinal amoebiasis and the most
common parenteral manifestation of the infection.
Men aged 18-50 who come from or travel to endem-
ic areas develop this disease 10 times more frequently
than women. It is rarely diagnosed in children [29].

Clinical course

Prolonged diarrhea occurs in 20-50% of cases. ALA
can also be diagnosed in a person without previous
gastrointestinal symptoms or with a subclinical course
of intestinal amoebiasis. About 80% of patients with
ALA will develop symptoms within a few weeks of in-
fection. The incubation period is usually 2-6 months,
although cases of ALA have been reported even sev-
eral years after staying in the endemic region [18, 28].
Most acute patients report fever with chills and pain
in the right upper abdomen. Less common are diar-
rhea, nausea, vomiting, and loss of appetite. Other
symptoms include liver enlargement, tenderness in
the right hypochondrium during palpation, radiating
pain to the right shoulder, pain in the right side of the
chest, cough, weight loss, and jaundice. An abscess in
the form of a single lesion is most often located in the
right liver lobe, while in the case of multiple lesions,
the clinical course is more severe, with symptoms of
increased toxemia. Complications of ALA include
pulmonary-pleural form of amoebiasis, secondary le-
sions in the peritoneal cavity and pericardium, hepa-
to-intestinal fistula, bacterial coinfections, and biliary
dysfunction. Hepatic vein thrombosis and portal vein
thrombosis are rare complications of ALA [18, 26].

Diagnosis

Laboratory abnormalities: increased leukocytosis,
usually up to 20,000/mm?’, CRP concentration, and
ALP activity may be accompanied by increased activi-
ty of aminotransferases, y-glutamyltranspeptidase and
anemia.

Abdominal imaging examinations are used in diag-
nosis and monitoring of the treatment effect. Abdom-
inal ultrasound (US) imaging shows hypoechoic liver
changes; contrast enhanced CT shows a heterogeneous
low-density mass with fluid content and peripheral en-
hancement. Liver magnetic resonance imaging (MRI)
shows low signal intensity of the mass in the T1 de-
pendent image and high signal intensity with perifocal
edema in the T2 dependent image.

The detection of parasites in stools confirms the diag-
nosis, but it is positive only in 20% of ALA cases. Direct
microscopy has limited sensitivity and specify (60% and
50%) and does not enable Eh to be distinguished from
non-pathogenic E. dispar. Serological assay is used to de-
tect Entamoeba coproantigen (Eh specific Gal/GalNac
lectin). Molecular identification of Eh DNA with a sen-
sitivity and specificity of more than 90% is the preferred
method. Parasitological and molecular examination of
the aspirate from the abscess consists of direct microsco-
py (which frequently fails to identify trophozoites in the
aspirate; few of them are concentrated on the edges of the
mass) and detection of Eh DNA. Serological tests detect
antibodies to Entamoeba antigens with a sensitivity of
65-92% and a specificity of > 90%. Their weakness is the
possible persistence of positive results many years after
the active infection has resolved [18, 29, 30].

Puncture of the abscess with aspirate collection is of di-
agnostic and therapeutic importance. The high density and
chocolate color of the obtained aspirate are characteristic.
Culture both of blood and aspirate for bacterial infections
with aerobic and anaerobic flora and fungi are necessary.

Treatment

Any case of amoebiasis, including ALA, requires
causal treatment. Treatment should include nitroimidaz-
ole derivatives with activity against invasive trophozoites
and an active drug against cysts in the intestinal lumen,
e.g. paromomycin, to eradicate the infection. Metroni-
dazole 750 mg t.i.d. orally for 10 days, alternatively tini-
dazole 2.0 g daily for 5 days. In the case of severe clinical
course and intolerance of oral treatment, intravenous
metronidazole 500 mg t.i.d. or paromomycin 25-35 mg/
kg/daily. Antiparasitic treatment implemented under
strong epidemiological conditions, usually before con-
firming the etiology, is associated with broad-spectrum
antibiotic therapy [28]. Abscess drainage is used when
no improvement occurs within 72 hours of antiparasitic
treatment, in suspicion of bacterial co-infection, in large
lesions (> 5-10 cm) or the presence of an abscess in the
left lobe due to a risk of perforation and involvement of
the pleura, peritoneum and pericardium [31]. After the
end of causal treatment, slow regression of lesions in the
liver is observed, with the presence of residual cavernous
lesions for up to 6 months [26, 29, 31].

Hepatobiliary ascariasis — Ascaris
lumbricoides (roundworm)

Etiology

Ascaris lumbricoides is the most common human intes-
tine parasite, infecting approximately 800 million people.
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The infestation occurs via the fecal-oral route after inges-
tion of the invasive egg. The larvae hatching in the intestine
migrate to the liver through the intestinal wall and the lym-
phatic and blood vessels. Most of the larvae die in the liver,
and the surviving larvae reach the small intestine through
the alveoli and bronchi. In the small intestine they mature
and parasitize [32]. Adult worms are sometimes able to
wander up the bile duct, which may result in biliary ob-
struction, cholangitis and formation of an abscess.

Clinical course

Abdominal pain and recurrent biliary colic with
fever dominate in hepatobiliary ascariasis. Pain is not
relieved by spasmolytics, as the nematode enters the
bile ducts, migrating deeply into the liver parenchyma.
The consequence of the process may be thrombosis of
the portal vessels and the formation of abscesses. Adult
nematodes may also cause pancreatitis as a result of
pancreatic duct obstruction, or appendicitis.

During the migration of larval forms through the liv-
er, granulomas with giant cells and eosinophilic margins
and an inflammatory infiltrate in the portal space are
formed. The extrahepatic symptoms of infection include
pneumonia, exacerbation of bronchial asthma [32].

Diagnosis

Laboratory tests reveal eosinophilia and extrahe-
patic cholestasis. The dead nematode remains in the
bile duct and may promote the formation of gallstones
[32, 33]. The diagnosis is confirmed by the detection
of invasive eggs in the stool or bile. It is also possible
to detect the presence of parasites by contrastive X-ray
examination of the gastrointestinal tract, and occa-
sionally by abdominal US or ERCP [33, 34].

Treatment

The treatment includes albendazole in a single dose
of 400 mg, or alternatively mebendazole (2 x 100 mg
for 3 days or 500 mg single dose), or pyrantel pamoate
10 mg/kg in pregnancy [32].

Large liver fluke (Fasciola hepatica)

Etiology

It is a sheep and cattle bile duct worldwide parasite,
causing sporadic infections in humans. The eggs are
excreted in the feces. The larvae (miracidia) emerge
from the eggs and penetrate freshwater snails (Lym-
naea species), which, in turn, release cercarias. As

metacercarias, they attach themselves to water plants,
especially watercress. When eaten with the plant, they
are released in the intestine and through its wall with
blood they reach the liver parenchyma. After a few
weeks, they settle in the bile ducts [35].

Clinical course

By migrating through the liver parenchyma, they
cause inflammatory infiltration, bleeding and necrosis
of hepatocytes. Their presence in the bile ducts promotes
the proliferation of epithelial cells, fibrosis and constric-
tion of the inflamed bile ducts. As a consequence, a liver
abscess is formed. In the phase of invasion and migration
to the liver, there is pain in the right upper abdomen,
hepatosplenomegaly, fever, vomiting, diarrhea, loss of ap-
petite, urticaria, and slight jaundice. Years later, chronic
cholangitis and secondary biliary cirrhosis develop [35].

Diagnosis

Laboratory tests show leukocytosis with eosinophil-
ia, increased activity of transaminases, bilirubin con-
centration, and acceleration of ESR [35]. Diagnosis is
based on the detection of eggs in the stool or bile. Nod-
ular changes (4-10 mm), small liver abscesses and bili-
ary tract abnormalities can be diagnosed by abdominal
ultrasound or CT, or by cholangiography [36, 37].

Treatment

Treatment is based on the administration of triclaben-
dazole or alternatively with nitazoxanide, possibly also
with the addition of praziquantel [38]. If oral therapy has
been unsuccessful, endoscopic lavage of the biliary tract
with povidone-iodine solution is recommended.

Chinese liver fluke (Clonorchis sinensis)
and Opisthorchis viverrini

Etiology

Both flukes with a similar life cycle are found mainly
in China, Japan and Southeast Asia. It is transmitted by
the consumption of raw or undercooked freshwater fish.
The main hosts are pigs, dogs, cats and humans. They
eggs are excreted in the feces; they contain a miracid-
ium, and are eaten by water snails. The latter excrete
cercarias, which penetrate fish as metacercarias and en-
cyst in their muscles. After ingestion cercaria migrate
through the duodenum to the biliary tract, where they
mature and live for the next several years [39].
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Clinical course

Epigastric pain and fever predominate, but diar-
rhea, weight loss, enlarged liver, eosinophilia and mild
hyperbilirubinemia with cholestasis are also common.
Flukes in the bile ducts, sucking blood, stimulate the
proliferation of the epithelium and the formation of
adenomatous changes with accompanying peridural
fibrosis. The consequences of chronic cholangitis are
minor liver abscesses, cholelithiasis, and secondary
biliary cirrhosis or cholangiocarcinoma [39].

Diagnosis

The diagnosis is established by stool examination
for the presence of eggs, but it is more reliable to detect
them in the bile. Moreover, flukes can be detected by
ultrasound, MRI, and ERCP examinations.

Treatment

It consists of the administration of praziquantel
(3 x 25 mg/kg) for 2 days.

Large intestinal fluke

Etiology

A disease caused by the Fasciolopsis buski fluke liv-
ing in the jejunum and duodenum of East Asian in-
habitants. The intermediate host is freshwater snails.
Infectionoccursthroughconsumptionofmetacercariae-
infected aquatic plants, especially raw water nuts.

Clinical course

The infection leads to fever, weight loss, vomiting,
abdominal pain, bloody diarrhea, anemia and ascites,
as well as cholangitis and liver abscess with appropriate
laboratory test results [36-38].

Treatment

See Chinese liver fluke.

Siberian liver fluke (Opisthorchis felineus)

Etiology

The other name is cat fluke; it occurs mainly in Asia
and to an increasing extent also in Europe. The egg de-
velopment process and life cycle are similar to the Chi-
nese liver fluke.

Clinical course and treatment

See Chinese liver fluke.

Cestodes

Etiology

Apart from echinococcosis caused by 4 species —
Echinococcus granulosus sensu lato, E. multilocularis,
E. oligarthrus and E. vogeli, tapeworm invasions do not
damage the liver and bile ducts. Liver abscesses develop
as aresult of infection of the echinococcal cyst (bacterial
and fungal abscesses) or the death of the parasite as a re-
sult of pharmacological treatment or their natural evo-
lution. The occurrence of a liver abscess in the course
of echinococcosis is more often observed in the case of
E. granulosus s.I. invasion than E. multilocularis [40].

Clinical course

Clinical symptoms appear at the earliest after
3-5 years; the peak of their manifestation is in the
decade(s) after infection. Patients occasionally com-
plain of fatigue, food intolerance, itching, weight loss
and episodes of fever.

Diagnosis

Echinococcosis diagnosis is based on abdominal ul-
trasound, CT and MRI, ELISA and Western Blots tests.
Except eosinophilia (30-40% of cases) and occasional
increases of y-glutamyl transpeptidase (GGTP), ALP or
transaminases, laboratory parameters are normal.

Treatment

Patients with echinococcal liver abscess require an-
tibiotic therapy due to bacterial superinfection or even
surgical treatment. Preoperative use of albendazole is
recommended when there is a risk of dissemination of
protoscoleces to surrounding tissues during invasive
procedures [40].

Fungal abscesses

Etiology

Fungal infections of the liver and bile ducts are clas-
sified as opportunistic infections, most often caused by
the optional pathogenic Candida (C. albicans, C. gla-
brata, C. krusei, C. parapsilosis, C. tropicalis) or Asper-
gillus (A. flavus, A. fumigatus, A. niger). Among other
factors, fungi of the genus Trichosporon (T. beigelii,
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T. dermatis), Coccidioides immitis, Torulopsis glabrata
and Mucormycosis indicus should be mentioned [41].

Clinical course

Factors predisposing to fungal invasions are con-
genital or acquired immune deficiencies, but some cas-
es without noticeable immunosuppression have also
been reported. The most common symptoms of fungal
infections in the liver are the loss of appetite, worsen-
ing malaise, tenderness in the right upper abdomen or
clinical symptoms such as fever of unknown origin,
especially in the absence of response to antibiotics, en-
largement of the liver and/or spleen, and jaundice.

Initially, the invasion of Candida spp. and Asper-
gillus spp. affects the mucous membranes, but further
progression of the disease through the circulatory sys-
tem (fungemia) involves subsequent internal organs,
including the liver, leading to the formation of mi-
cro-abscesses [41, 42]. Sepsis is a rare form of trichos-
porosis and coccidioidomycosis when liver granulomas
and micro-abscesses may be formed [43, 44]. Hepatic
mucormycosis is rare and a case of liver abscesses in
an immunocompromised patient has been reported as
a result of dissemination of the fungus from ileocecal
mucormycosis [45].

Diagnosis

Particularly important in the diagnosis of fungal liver
abscesses are abdominal US, CT and MRI imaging [46].
US may reveal numerous tiny lesions that are usually
detectable as hypoechoic areas. The most characteristic
image is the “circle in a circle” (a hypoechoic center con-
taining necrotic tissues surrounded by a hyperechoic
layer of inflammatory cells) or a “shield” symptom [47].
It is very important to combine ultrasound image anal-
ysis with clinical and laboratory data (abnormal value
CRP, aminotransferases, ALP, bilirubin). Eosinophilia is
found in coccidioidomycosis [44]. Sometimes US-guid-
ed fine-needle aspiration biopsy (aspiration of contents
for microbiological examination) or contrast enhanced
CT or MRI examinations are helpful [44-46].

Treatment

Pharmacotherapy of fungal liver abscesses does not
differ from the treatment of organ mycoses. The prima-
ry drug is liposomal amphotericin B 5 mg/kg not less
than 2 weeks (possibly in combination with 5-fluoro-
cytosine 100 mg/kg, fluconazole 800 mg next 400 mg
daily and itraconazole 3 x 200 mg - 2-5 months!) [48].
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