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Background. Pyogenic liver abscess (PLA) is an uncommon but potentially life-threatening condition. In recent years, advances in
diagnostics and management have led to early diagnosis and treatment and decreased mortality. We present recent data from
a large series of patients with PLA and examine the trends in the management of PLA over a period of 50 years. Methods. Te
medical records of all patients admitted to the Shaare Zedek Medical Center, Israel, between January 2011 and December 2021
with a primary or secondary diagnosis of PLA were reviewed retrospectively. Results: Ninety-fve patients with PLA were
identifed.Tirty-eight (40%) were female.Temedian patient age was 66 years (range 18–93).Te diagnosis of PLA in all patients
was confrmed with abdominal computed tomography (CT). In twenty patients (21.1%), PLA was not diagnosed by the initial
abdominal US. Most abscesses were right-sided. Biliary tract origin was the most common underlying cause of PLA (n= 57, 60%),
followed by cryptogenic etiology (n= 28, 30%). Escherichia coli, Klebsiella pneumoniae, and Streptococcus species were most
commonly identifed. Te most common primary treatment modality was percutaneous drainage (PD), which was performed in
81 patients (85.3%). Fourteen patients (14.7%) were treated medically without intervention, and two patients (2.1%) were treated
surgically following a failure of PD. Four patients died as a direct result of PLA. Conclusions. Patients diagnosed with PLA are
older, the male predominance is less pronounced, and the ofending pathogens are likely to originate from the biliary tract. Tis
study questions the utility of abdominal US as the initial diagnostic imaging in patients with suspected PLA (versus CT) and
demonstrates improved outcomes for patients with PLA over the years.

1. Introduction

Pyogenic liver abscess (PLA), while a relatively rare clinical
condition with an incidence of 3.6/100,000 in the
United States (US) [1], remains a clinical challenge owing to
its occult clinical presentation and associated morbidity. In
1938, Ochsner et al. [2] described the management and
outcomes of patients with PLA and recommended surgical
treatment as the primary therapeutic modality. At that time,
PLA was most commonly a complication of acute appen-
dicitis and was associated with high mortality. Surgery
remained the therapy of choice until the mid-1980s, when
percutaneous drainage (PD) was shown to be a safer al-
ternative [3–6]. With advances in diagnostic imaging and

less invasive interventions, the mortality attributed to PLA
has steadily declined. A recent nationwide study reported an
inpatient mortality rate of 6% in the US [1], with in-
ternational studies reporting patient fatality rates of 11–31%
[7, 8]. Multiple studies have noted a gradual epidemiologic
change with regard to age, clinical presentation, etiology,
microbiology, and treatment strategies. Tese transitions
have been attributed to better access to care, improved
imaging techniques, increased frequency of biliary tract
pathology, and early diagnosis and management of the
classic disorders previously associated with PLA formation
(e.g., appendicitis, diverticulitis) [8–10]. Indeed, the most
common etiology of PLA reported in recent years has shifted
from gastrointestinal sepsis to biliary disease [6–11].
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Concerning microbiology, Escherichia coli and Streptococci
species are the most common organisms associated with PLA
in Western countries, whereas in Asia, Klebsiella pneumo-
niae and E. coli prevail [1, 12–14]. In this study, we present
our current institutional experience in the management of
PLA as compared to historical series [15, 16] in a similar
patient population. Specifcally, we aimed to describe the
changes over time in the epidemiology, clinical presentation,
management, and outcome of PLA over a period of 50 years.

2. Methods

Te study was conducted at the Shaare Zedek Medical
Center (SZMC), a tertiary teaching hospital in Jerusalem,
Israel. All patients aged 18 or older who were diagnosed with
PLA (based on discharge diagnosis) over a 10-year period
from January 2011 to December 2021 were retrospectively
identifed. Medical fles were retrieved and revised by the
authors (EB, YB, and AD). Cases were included if the abscess
was confrmed by imaging (either CTor US) and if there was
documentation of an organism recovered from the abscess
site or resolution of the abscess on imaging following an-
tibiotic treatment. Patients with bacterial superinfection of
an underlying tumor or cyst were excluded, as well as cases
in which critical data were missing. Demographic, clinical,
laboratory, microbiological, and radiologic data were col-
lected and reviewed based on the patients’ medical records.
Tose included ages, sex, ethnicity, year of admission, and
underlying medical conditions (specifcally biliary disease,
appendicitis, diverticulitis, cholecystitis or other intra-
abdominal infections, malignancy, diabetes, hypertension,
alcohol abuse, cardiovascular disease, and abdominal
trauma). Presenting signs and symptoms were recorded,
including fever, chills, right upper quadrant (RUQ) pain,
nausea, vomiting, decreased appetite, weight loss, diarrhea,
and jaundice, as well as laboratory parameters (complete
blood count (CBC), lactate dehydrogenase (LDH) level, liver
function tests, and C-reactive protein (CRP) level) on the
day of admission. Imaging studies were reviewed to de-
termine the location of the abscesses. Abscess size for each
patient was determined as the largest diameter of the largest
abscess as measured by ultrasound (US), computerized
tomography (CT), or magnetic resonance imaging (MRI).
Other imaging modalities that were performed, i.e., upper
gastrointestinal series, colonoscopy, endoscopic retrograde
cholangiopancreatography (ERCP), or percutaneous trans-
hepatic cholangiography (PTC), were documented as well.
Te primary therapeutic approach was defned as PD or
open surgery. If no intervention was performed, cases were
classifed as medically managed.

Defning the associated pathogen was based on positive
blood cultures obtained during admission (BD, BACTEC™,
USA) and/or abscess cultures (in the case of drainage).
Antimicrobial susceptibility testing was performed using
disk difusion tests, or Etests (BD, USA) in accordance with
CLSI guidelines [17]. When appropriate, serology for Ent-
amoeba histolyticawas sent to the Israeli Ministry of Health’s
reference laboratory for parasitic infections. Te etiology of
PLA was attributed to the process that was most likely to

account for the abscess. If no clear cause was identifed, the
case was classifed as cryptogenic. Other outcome measures
that were addressed included antibiotic regimens, the du-
ration of treatment, length of stay, in-hospital and 30-day
mortality, and readmission secondary to PLA or its com-
plications. A secondary intervention was defned as the need
for drain manipulation, repeated aspiration, or surgery due
to the progression or persistence of PLA (despite a primary
intervention), as evidenced by clinical or radiographic
features. Finally, the demographic and clinical characteris-
tics of our cohort were compared to those of previous cohort
studies in the same population [15, 16]. Statistical analysis
was performed using SPSS software, version 24. Continuous
variables were compared using analysis of variance, and
categorical variables were compared with the chi-square test/
Fisher’s exact test. Tis study was approved by the in-
stitutional review board (approval number 0041-SZMC).

3. Results

Nighty-fve patients with PLA were identifed between
January 2011 and December 2021. Te median age was
66 years (range 18–93). Tirty-eight (40%) were female.
Seventy-eight patients (82.1%) were Jewish, 14 (14.7%) were
Arabs, and 3 (3.2%) were from other ethnicities (Table 1).
Te median duration of symptoms was 3 days (IQR 5). Te
most frequent presenting symptoms and signs are shown in
Figure 1. Fever (oral temperature above 38.1°C) and chills
were reported in 77 (81.1%) and 47 (49.5%) patients, re-
spectively. Among 60 (63.2%) patients, RUQ pain or ten-
derness was a prominent fnding. Te triad of fever, RUQ
pain or tenderness, and an elevated alkaline phosphatase
level was present in 26 (28.4%) patients. Te most common
laboratory abnormalities were increased WBC counts, ele-
vated alkaline phosphatase, LDH, and CRP (Table 1). Te
diagnosis of PLA in all patients was confrmed with an
abdominal CT. Of note, in twenty (21.1%) patients, PLA was
not diagnosed by the initial abdominal US. Table 2 shows
selected clinical features of patients with a liver abscess in the
current study as compared with those in the previous series
from the same population [15, 16].

Most abscesses were located in the right lobe of the liver
(n� 63, 66.3%). Te most common underlying cause of PLA
was biliary tract pathology (n� 57, 60%), followed by
cryptogenic (n� 28, 29.5%), gastrointestinal (GI) patholo-
gies (n� 8, 8.4%), and abdominal trauma (n� 2, 2.1%).

Te most common primary treatment modality utilized
was PD, which was performed in 81 patients (85.3%).
Fourteen patients (14.7%) were treated medically without
intervention, and two patients (2.1%) were treated surgically
following a failure of PD. Patients treated medically had
a median abscess size of 2.9 cm (range 1–9.2 cm), compared
with 5.5 cm (range 1.5–23 cm) among the PD group. None of
the patients who were treated medically required subsequent
PD. Te median duration of antibiotic therapy was 28 days
(range 7–102 days). Of the 81 patients whose abscess was
drained at some point during their treatment, 22 patients
(27.2%) required drain replacement or repositioning due to
diminished output, dislodgement, or clinical deterioration.
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Table 1: Demographic and clinical characteristics of patients with PLA in SZMC 2011–2021.

Characteristics Median (range)
Age years (n� 95) 66 (18–93)
Female n (%) 38 (40%)
Duration of symptoms before admission, days (n� 90) 3 (1–31)
Length of stay according to treatment modality, days (n� 95)
Percutaneous drainage and systemic antibiotics 20 (5–75)
Systemic antibiotics only 10 (6–31)

Duration of antibiotic therapy (overall), weeks 4 (1–12)
Duration of intravenous antibiotics, weeks 3 (1–12)
Duration of oral antibiotics, weeks 1 (0–4)
WBC count, mean± SD (/mm3) (n� 95) 13.8± 6.3
Alkaline phosphatase, mean± SD (nl 44–147U/L) (n� 95) 234.6± 185.2
ALT, mean± SD (nl 7–55U/L) (n� 95) 55.8± 55.9
AST, mean± SD (nl 8–48U/L) (n� 95) 64.7± 84.1
LDH, mean± SD (nl 105–333 IU/L) (n� 95) 397.2± 233.7
CRP, mean± SD (nl 0.5<mg/dl) (n� 60) 20± 8.3

Jaundice Nausea or
vomiting

Chills RUQ pain Fever

Presenting symptoms in patients with liver abscess
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Figure 1: Presenting symptoms among patients with PLA in three consecutive cohorts in Jerusalem, Israel.

Table 2: Comparison of the clinical features, diagnosis, management, and outcome of PLA in Jerusalem.

Clinical parameters 2011–2021 (n� 95) 1979–1992 (n� 31) 1967–1977 (n� 36)
Symptoms/signs
Fever> 37.6 C 77 (81.1%) 20 (65%) 34 (94%)
Vomiting 24 (25.3%) 9 (29%) 6 (6%)
Duration of symptoms (days) 5.5 6.4 96
Etiology
Amoebic abscess 1 (1.2%) 1 (3%) 15 (42%)
Pyogenic abscess 79 (98.8%) 30 (97%) 21 (58%)
Anaerobic organisms 4 (4.9%) 5 (15%) 0
Diagnosis
Noninvasive 95 (100%) 31 (100%) 21 (58%)
Surgical diagnosis 0 0 9 (25%)
Postmortem diagnosis 0 0 6 (17%)
Management
Percutaneous drainage + antibiotics 81 (87.3%) 24 (77%) 2 (5%)
Percutaneous and open drainage 2 (2.1%) 5 (16%) 0
Open drainage only 0 1 (3%) 18 (50%)
Antimicrobial treatment only 14 (14.7%) 1 (3%) 10 (28%)
Survival 91 (95.8%) 27 (87%) 25 (69%)
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Nine patients were readmitted due to abscess recurrence, of
whom open surgical drainage was required in two. In both
cases, the primary treatment modality was PD. Te median
length of stay (LOS) was 18 days (IQR 18.5) and was sig-
nifcantly longer for patients treated by PD compared with
those treated only with medical therapy only (median of
20 days (range 6–31) vs. 10 days (range 5–75), respectively,
p � 0.007).

Te overall mortality rate was 4.2% (n� 4). Te median
age of the patients who died was 85 (range 75–86). Tree of
them were female. Te biliary disease was the presumed
etiology for PLA in all four patients who died, and all were
treated with PD.

Selected microbiological data are shown in Figure 2.
Eighty-one patients had ≥1 organism recovered from the
abscess. Twenty-eight (34.6%) of the infections were poly-
microbial; in four cases (4.9%), anaerobic organisms were
the only bacterial isolates. Te most common pathogens
were E. coli, K. pneumoniae, and S. anginosus. Other isolates
included Pseudomonas aeruginosa, Klebsiella variicola,
Haemophilus infuenza, Enterococcus sp., Enterobacter sp.,
Citrobacter koseri, and Candida albicans.Fifty-two patients
(55%) had concomitant bacteremia with the same pathogen
isolated from the abscess. Among twenty-three isolates (all
Enterobacterales sp.), multiple resistance patterns were noted
(Table 3).

4. Discussion

Te epidemiology, diagnosis, treatment, and mortality rate
for patients with PLA have changed markedly over the past
few decades. In this study, we present clinical data on PLA
from three consecutive cohorts over a period of fve decades,
with several notable fndings.

Te age of patients diagnosed with PLA has increased
substantially. In our study, the median age was 69 years
(range 18–93), with 65.8% (65/95) of patients aged >60 years
old and a slight male predominance. Tis fnding was
consistent with recent studies that also reported the pre-
sentation of symptoms at the ages of 55–65 years [1, 17–20].
Tese observations contrast with the early experience de-
scribed by Ochsner et al. [2], where a younger age (20–50
years) and prominent male predominance (70%) were re-
ported. Tese are likely related to changes in the etiology of
PLA. Te characteristic presenting symptoms were multiple
and nonspecifc, including fever, chills, and RUQ pain. With
regard to laboratory fndings, overall, the presence of ele-
vated WBC, CRP, and alkaline phosphatase should suggest
the possibility of PLA. In our study, as in other recent reports
[12, 17–19], biliary disease was the most commonly iden-
tifed cause of PLA. Portal spread, historically more common
[2], has been replaced by biliary disease as the leading source
of infection.

Abdominal US is often the initial radiological utility
when PLA is suspected due to its good sensitivity (ranging
from 67 to 97% [12, 21, 22]), availability, safety, low cost, and
noninvasive nature. However, in our cohort, PLA was not
diagnosed in 20 (21.1%) of the patients initially evaluated by
the US, with a calculated sensitivity of only 62.3%. Te

relatively low sensitivity of abdominal US in our study
cohort was concerning.Temedian size of the abscesses that
were missed by the US was 4.5 cm (range 2–10), compared to
5.3 cm (range 2.9–23) in the rest of the cohort. CT has a 95%
diagnostic accuracy for PLA [17, 23, 24] and was the most
common imaging modality performed in this series (all
patients). Given current CT availability and its sensitivity,
our fndings suggest that when PLA is suspected, CT imaging
should be utilized earlier and PLA should not be ruled out by
the US.

With regard to treatment, our fndings are consistent
with the trend toward a conservative and less invasive ap-
proach in the management of PLA. With a patient success
rate of 85.3% with PD as the initial treatment, this study
demonstrates that a PD-driven approach is both safe and
efective. Antibiotics were given to all patients in this series,
with fourteen patients (14.7%) treated exclusively with an-
tibiotics with success. With a median size of 2.9 cm (range
1–9.2 cm), both single and multiple abscesses were suc-
cessfully treated, as were those with singular and multiple
organisms identifed. Systemic antibiotic therapy (without
drainage) has been previously shown to be an efective
treatment for small PLA. Hope et al. [25] retrospectively
reviewed 107 PLA cases and found that when PLA was
smaller than 3 cm in diameter, antibiotic treatment alone
was successful.

PD with concomitant antibiotics has been shown to be
benefcial in the treatment of PLA and is the present
standard of practice. Image-guided PD or aspiration was
chosen over surgical drainage in the majority of cases in the
current series, irrespective of the size of the abscess or the
presence of multiloculations. However, other studies have
shown varied results. In the study by Hope et al. [25],
operative drainage was recommended in cases of large
multiloculated abscesses. Tan et al., in their review com-
paring 36 patients undergoing PD to 44 patients who were
treated surgically as frst-line treatment, found that surgery
was superior to PD in terms of success rate, number of
secondary procedures, and hospital stay, with comparable
morbidity and mortality rates to PD [26]. In contrast,
Rismiller et al. [19] showed an 85% success rate with PD as
the initial modality of treatment in 64 patients with PLA of
varying size, and Liu et al. [27] similarly demonstrated
successful PD in 109 patients with PLA, irrespective of size
or loculation.

In our study, the yield from abscesses’ cultures and blood
cultures was 85.3% and 54.7%, respectively, which was
higher than that described in other studies. Tis may be
partially attributed to the early utilization of PD (and shorter
exposure to antibiotics before cultures are attained). Re-
garding microbiology, 34.6% of the infections were poly-
microbial. Te predominant pathogens were E. coli,
Klebsiella sp., and S. anginosus (Figure 2), which have also
been reported in similar studies in western, Caucasian
populations [1, 12, 13]. Te large variety of bacterial isolates
and the high percentage of polymicrobial infections support
the use of empirical broad-spectrum antibiotics. Tis is
a common practice in many institutions, pending culture
results and antimicrobial susceptibility tests.
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Te in-hospital mortality rate in the present cohort was
4.2%. A much higher mortality rate (13%) was previously
reported among patients from the same region [16], in which
19% underwent open surgical drainage. In our study, advanced
age, septicemia with multidrug-resistant pathogens, and biliary
etiology were risk factors for PLA-associated mortality.

Several limitations of this study should be noted. First,
the data were gathered retrospectively; therefore, the ac-
curacy of the data depends on the accuracy of record-
keeping and, in some cases, fails to convey the nuanced
factors contributing to a particular treatment plan. Fur-
thermore, our results represent the experience of a single
center; therefore, generalizations may be limited in terms of
epidemiology and clinical setting.

In summary, we presented three consecutive cohorts of
patients with PLA over a period of more than 50 years.
Patients diagnosed nowadays with PLA are older, with a less
prominent male predominance, and the likely cause of in-
fection is biliary tract pathology. Tis study raises concern
about whether abdominal US should be utilized as the initial
diagnostic imaging tool in patients with suspected PLA.
Finally, our fndings support the conservative approach of
PD and concomitant antibiotics (in contrast to operative
drainage) as the mainstay of treatment of PLA[28, 29].
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“Clinical course, treatment, and multivariate analysis of risk
factors for pyogenic liver abscess,” Te American Journal of
Surgery, vol. 181, no. 2, pp. 177–186, 2001.

[6] R. K. Seeto andD. C. Rockey, “Pyogenic liver abscess. Changes
in etiology, management, and outcome,” Medicine (Balti-
more), vol. 75, no. 2, pp. 99–113, 1996.

[7] J. Rahimian, T. Wilson, V. Oram, and R. S. Holzman,
“Pyogenic liver abscess: recent trends in etiology and mor-
tality,” Clinical Infectious Diseases, vol. 39, no. 11, pp. 1654–
1659, 2004.

[8] H. M. Heneghan, N. A. Healy, S. T. Martin et al., “Modern
management of pyogenic hepatic abscess: a case series and
review of the literature,” BMC Research Notes, vol. 4, no. 1,
p. 80, 2011.

[9] C. J. Huang, H. A. Pitt, P. A. Lipsett et al., “Pyogenic hepatic
abscess. Changing trends over 42 years,” Annals of Surgery,
vol. 223, no. 5, pp. 600–609, 1996.

Other*, 8, 9.9%
Anginosus group streptococci, 

10, 12.3%

E. coli, 15, 18.5%

K.pneumoniae, 12, 14.8%

Polymicrobial, 28, 34.6%

Staphylococcus
aureus, 3, 3.7%

Bacteroides fragilis, 2, 2.5%
Fusobacterium

nucleatum, 2, 2.5%
Entamoeba

histolytica, 1, 1.2%

Figure 2: Pyogenic liver abscess organisms identifed in our study∗ other pathogens: Pseudomonas aeruginosa, Klebsiella variicola,
Haemophilus infuenza, Enterococcus sp., Enterobacter sp., Citrobacter koseri, Candida albicans.

Table 3: Resistance patterns among Enterobacterales isolates from
liver abscesses.

Resistance patterns n (%)
Wild type∗ 42 (64.6)
ampC 7 (10.8)
CPE (kpc) 2 (3)
ESBL 14 (21.5)
∗ wild type refers to pan-susceptible E. Coli or K. pneumonia strains. CPE,
carbapenemase-producing enterobacterales; ESBL, extended-
spectrumbeta-lactamase.

International Journal of Clinical Practice 5



[10] C. H. Chen, S. S. Wu, H. C. Chang, and Y. J. Chang, “Initial
presentations and fnal outcomes of primary pyogenic liver
abscess: a cross-sectional study,” BMC Gastroenterology,
vol. 14, no. 1, p. 133, 2014.

[11] G. D. Branum, G. S. Tyson, M. A. Branum, andW. C. Meyers,
“Hepatic abscess. Changes in etiology, diagnosis, and man-
agement,” Annals of Surgery, vol. 212, no. 6, pp. 655–662,
1990.

[12] A. C. M. Lin, D. Y. Yeh, Y. H. Hsu et al., “Diagnosis of
pyogenic liver abscess by abdominal ultrasonography in the
emergency department,” Emergency Medicine Journal, vol. 26,
no. 4, pp. 273–275, 2009.

[13] G. G. Kaplan, D. B. Gregson, and K. B. Laupland,
“Population-based study of the epidemiology of and the risk
factors for pyogenic liver abscess,” Clinical Gastroenterology
and Hepatology, vol. 2, no. 11, pp. 1032–1038, 2004.

[14] J. H.Wang, Y. C. Liu, S. S. Lee et al., “Primary liver abscess due
to Klebsiella pneumoniae in Taiwan,” Clinical Infectious
Diseases, vol. 26, no. 6, pp. 1434–1438, 1998.

[15] M. Shapiro, D. Rachmilewitz, I. Avinoah, S. Katz, and S. Bar-
Sela, “Liver abscess at the hadassah university during years
1967-77,” Israel Journal of Medical Sciences, vol. 16, no. 11,
pp. 761–766, 1980.

[16] A. M. Yinnon, I. Hadas-Halpern, M. Shapiro, and C. Hershko,
“Te changing clinical spectrum of liver abscess: the Jerusalem
experience,” Postgraduate Medical Journal, vol. 70, no. 824,
pp. 436–439, 1994.

[17] N. O’Farrell, C. G. Collins, and G. P. McEntee, “Pyogenic liver
abscesses: diminished role for operative treatment,” Te
Surgeon, vol. 8, no. 4, pp. 192–196, 2010.

[18] J. J. Mezhir, Y. Fong, L. M. Jacks et al., “Current management
of pyogenic liver abscess: surgery is now second-line treat-
ment,” Journal of the American College of Surgeons, vol. 210,
no. 6, pp. 975–983, 2010.

[19] K. Rismiller, J. Haaga, C. Siegel, and J. B. Ammori, “Pyogenic
liver abscesses: a contemporary analysis of management
strategies at a tertiary institution,” International Hepato-
Pancreato-Biliary Association, vol. 19, no. 10, pp. 889–893,
2017.

[20] A. C. Chang, N. B. Ha, T. Satyadas, and G. Maddern,
“Pyogenic liver abscess trends in South Australia,” ANZ
Journal of Surgery, vol. 85, no. 3, pp. 179–182, 2015.

[21] E. C. Johannsen, C. D. Sifri, and L. C. Madof, “Pyogenic liver
abscesses,” Infectious Disease Clinics of North America, vol. 14,
no. 3, pp. 547–563, 2000.

[22] D. W. J. Chia, W. S. Kuan, W. H. Ho, T. B. Sim, and
M. T. Chua, “Early predictors for the diagnosis of liver abscess
in the emergency department,” Intern Emerg Med, vol. 14,
no. 5, pp. 783–791, 2019.

[23] G. Kandel and N. E. Marcon, “Pyogenic liver abscess: new
concepts of an old disease,” American Journal of Gastroen-
terology, vol. 79, no. 1, pp. 65–71, 1984.

[24] J. L. Cohen, F. M. Martin, R. L. Rossi, and D. J. Schoetz, “Liver
abscess. Te need for complete gastrointestinal evaluation,”
Archives of surgery, vol. 124, no. 5, pp. 561–564, 1989.

[25] W.W. Hope, D. V. Vrochides, W. L. Newcomb,W.W.Mayo-
Smith, and D. A. Iannitti, “Optimal treatment of hepatic
abscess,” Te American Surgeon, vol. 74, no. 2, pp. 178–182,
2008.

[26] Y. M. Tan, A. Y. F. Chung, P. K. H. Chow et al., “An appraisal
of surgical and percutaneous drainage for pyogenic liver
abscesses larger than 5 cm,” Annals of Surgery, vol. 241, no. 3,
pp. 485–490, 2005.

[27] C. H. Liu, D. A. Gervais, P. F. Hahn, R. S. Arellano,
R. N. Uppot, and P. R. Mueller, “Percutaneous hepatic abscess
drainage: do multiple abscesses or multiloculated abscesses
preclude drainage or afect outcome?” Journal of Vascular and
Interventional Radiology, vol. 20, no. 8, pp. 1059–1065, 2009.

[28] Clinical and Laboratory Standards Institute, “Performance
standards for antimicrobial disk and dilution susceptibility
tests for bacteria isolated from animals; approved standards,”
CLSI Document VET01-A4, Clinical and Laboratory Standard
Institute, Wayne, PA, USA, 2013.

[29] K. T. Lee, S. R.Wong, and P. C. Sheen, “Pyogenic liver abscess:
an audit of 10 years’ experience and analysis of risk factors/
with invited commentary,” Digestive Surgery, vol. 18, no. 6,
pp. 459–466, 2001.

6 International Journal of Clinical Practice




