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Early percutaneous catheter drainage in protecting against prolonged fever
among patients with pyogenic liver abscess: a retrospective cohort study
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ABSTRACT
Background: Percutaneous catheter drainage (PCD) has been viewed as first-line treatment for
pyogenic liver abscess (PLA), yet detailed guidance is lacking for best practice of PCD. This study
investigated characteristics of patients with PLA who had received PCD, identified factors associ-
ated with prolonged fever, and aimed to evaluate the relationship between timing of PCD and
clinical improvement.
Methods: This was a retrospective study of patients with PLA who had undergone PCD over a
7-year period. PCD performed when the liquefaction degree of abscesses was less than 30%
and/or within 1week after fever onset was defined as early PCD. Patients were grouped and
analysed based on the timing of PCD (early vs. delayed). Factors associated with prolonged fever
were also analysed using univariate and multivariate logistic regression.
Results: Among 231 patients with PLA, 81 treated with PCD were included in the study after
exclusion. The size of abscesses ranged from 3.4 to 16 cm in diameter. Interestingly, the
abscesses were predominantly multiloculated in this cohort (82.7%). The most common patho-
gen isolated from pus was Klebsiella pneumoniae (60.5%), followed by Escherichia coli (8.6%). The
duration of fever was significantly shortened with early PCD as compared to delayed PCD inter-
vention (p¼ .042). No statistical differences were found between the two groups with regard to
catheter adjustment and salvage drainage. Maximum body temperature and diameter of abscess
> 7.5 cm were found to be associated with prolonged fever while early PCD was inversely
related to prolonged fever. Multivariate analysis suggested that early PCD treatment was an
independent protective factor of prolonged fever (p¼ .030).
Conclusions: Large abscesses with loculation could be successfully treated with PCD, and early
PCD protected patients with PLA from prolonged fever. Our findings suggest that early interven-
tion should be provided if PCD is indicated in clinical practice.

KEY MESSAGES

� Large abscesses and multiloculated abscesses can be treated with percutaneous catheter drainage.
� Early percutaneous catheter drainage is identified as a protective factor of prolonged fever
among patients with pyogenic liver abscesses.

� Early intervention should be provided if percutaneous catheter drainage is indicated for pyo-
genic liver abscesses.
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Background

Pyogenic liver abscess (PLA) has once been a poten-
tially life-threatening disease, with mortality up to
31–65% [1]. The outcomes of PLA have improved dra-
matically over the past decades, as a result of timely
diagnosis, effective antimicrobial therapy, develop-
ment in intensive care and extensive application of
percutaneous catheter drainage (PCD) [2]. Historically,

PLA was treated with antibiotics and open surgery.

Since first introduced in 1950s, PCD has been increas-

ingly utilized in the management of PLA [3,4]. It can

bridge the gap between conservative and operative

treatment with minimally invasive, image-guided pro-

cedure, and has replaced surgery as first-line treat-

ment for PLA [5]. Recent mortality rates have been

decreasing and reported to be less than 10% as
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antibiotics and PCD have become the mainstay treat-
ments for PLA [6–8]. Surgical drainage has then been
reserved for those that have failed PCD [9].

Multiple studies have been conducted to analyse
factors associated with outcomes and compare appli-
cations of different procedures, in pursuit of better
evidence for PCD in treating PLA [10–13]. Generally,
the size of liver abscess is used to determine choice of
treatments in clinical practice. In cases of giant
abscesses (larger than 10 cm), especially multiloculated
lesions, it has been reported that PCD have high fail-
ure rate and incidence of complications [11,14,15].
However, recent studies have shown that PCD is as
effective in treating large abscesses, regardless of locu-
lation, indicating more extensive application of PCD
[16–19]. Nevertheless, few have investigated detailed
practice of PCD, including the optimal timing of the
procedure [10]. In cases when abscesses are barely or
partially liquified with a small fraction (in an immature
form), there could be two options in performing PCD:
to insert the drain and retain the tubing so that the
abscess contents can get drained once they become
liquified (early PCD), or to postpone PCD until the
abscesses get fully mature (delayed PCD). It remains
unclear whether immediate PCD should be recom-
mended in terms of clinical improvement and inter-
ventional success rate.

In the present study, we reviewed clinical characteris-
tics of patients with PLA who had received PCD, com-
pared early PCD with delayed PCD, and investigated the
factors associated with prolonged fever, which could
contribute to better practice of PCD in treating PLA.

Methods

Study population

This was a retrospective cohort study conducted in
Peking Union Medical College Hospital, a tertiary care

hospital in Beijing, China. From December 2013 to
December 2020, Medical records were reviewed from
the hospital electronic database with the code K75.0,
based on the International Classification of Diseases,
10th Revision. The diagnosis of PLA was based on clin-
ical presentations, radiological manifestations and
microbiological findings. Altogether, 231 patients were
identified, among which 111 received PCD treatment.
Since defervescence was a main indicator for clinical
improvement, patients without fever in clinical course
were excluded from this study. Other exclusion criteria
included cases with amoebic liver abscesses, those
missing important medical records, such as contrast-
enhanced CT images, cases where the use of antibiot-
ics was not appropriate or standardized, and patients
who had got PCD prior to our hospital admission.

Data collection and definitions

Medical data were extracted and recorded, including
demographic features, clinical characteristics, comor-
bidities, laboratory values, microbiological results,
radiological manifestations, treatment procedures and
efficacy. Laboratory values within 24 h of hospital
admission were acquired for analysis. Radiological
manifestations included abscess size, location, lique-
faction degree, number of abscesses and presence of
internal septations. Radiological characteristics were
determined primarily by certified diagnostic radiolog-
ists and then verified by two experienced interven-
tional radiologists (Figure 1).

Early PCDs referred to the PCDs performed when
the liquefaction degree of abscesses was less than
30% and/or within 1week after fever onset; the others
were defined as delayed PCDs. As was determined by
experienced radiologists, the degree of liquefaction
with 30% was chosen as the cut-off; because in this
case, the abscesses had started the process of

Figure 1. Contrast-enhanced CT images of pyogenic liver abscesses (asterisks): (a) liquified liver abscess; (b) liver abscess with
non-liquified content.
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liquefaction, but were not well liquified or amenable
to optimal drainage. Size of abscess was measured by
the widest diameter of the largest abscess identified,
and multiloculated abscess was defined as an abscess
with enhanced internal septations. For multiloculated
or multiple abscesses, the degree of liquefaction was
determined with the largest cavity. Time to deferves-
cence, or time for temperature normalization, was
defined as the number of days from fever onset to
the time when the body temperature had declined to
37.3 �C or less for at least three consecutive days (�
72 h). Prolonged fever was defined if time to deferves-
cence exceeded 15 days.

Percutaneous catheter draining

PCD was performed under CT guidance with standard
sterile technique after local anaesthesia. Seldinger
technique was used percutaneously to introduce
drainage catheter into the abscess cavity. The size of
catheter was determined based on the cavity size, pus
viscosity and clinical experience of the attending radi-
ologist. As abscess contents were aspirated, the pus
was sent for bacterial culture, and immediate reimag-
ing was performed to assure good positioning of the
drainage catheter. Generally, broad-spectrum antibiot-
ics were administered to patients before PCD; and
specific antibiotics were prescribed once the bacterial
culture results were available.

Statistical analysis

Statistical analyses were performed using Stata 14.0 SE
or GraphPad Prism 6.0. Continuous variables with nor-
mal distributions were presented as mean± SD while
those with non-normal distributions were expressed as
median with interquartile range (IQR). Continuous vari-
ables were analysed by Mann–Whitney U test.
Categorical variables were analysed with Chi-square
test or with Fisher’s exact test, as appropriate.
Univariate and multivariate logistic regression analysis
was used to identify variables associated with pro-
longed fever by estimating the odds ratios (OR) with
95% confidence intervals (CI). A two-tailed p < .05
was considered statistically significant.

Ethical approval

This study conformed to the Declaration of Helsinki
and was approved by the Medical Ethics Committee
of Peking Union Medical College Hospital. Written
informed consent for inclusion from each patient was

waived by the Medical Ethics Committee of Peking
Union Medical College Hospital because this was a
retrospective study, and no study-related interventions
were included.

Results

General characteristics

Overall, among 111 patients who had received PCD,
81 patients were enrolled after exclusion. The age of
patients varied from 19 to 81 years old (mean
56.9 ± 13.9). The patients were predominately male
(69.1%), and 48.1% were complicated with diabetes
mellitus. Twelve patients (14.8%) had a previous his-
tory of cholelithiasis, while 11 (13.6%) had hepatopan-
creatobiliary malignancy. Abdominal pain and jaundice
were present in 48.1% and 11.1% of patients, respect-
ively (Table 1).

The median diameter of abscess was 7.6 (IQR,
6.1–9.3) centimetres. The majority of abscesses were
located in the right lobe of liver (72.8%) whereas
19.8% were found in the left lobe. Five cases (6.2%) of
abscesses were located in both lobes and 1 (1.2%) in
the caudate lobe. Two thirds (54/81) of cases showed
solitary abscess cavity. Sixty-seven of 81 patients
(82.7%) had multiloculated lesions (Table 1).

Blood cultures were performed in 73 patients,
showing positive results in 20 cases (27.4%). Pus aspi-
rates from all patients were sent for cultures and
84.0% had positive findings (Table 2). Four patients
(4.9%) had mixed infections with 2 or more microor-
ganisms. The most common pathogen isolated from
pus cultures was Klebsiella pneumoniae (60.5%), fol-
lowed by E. coli (8.6%) in this study (Table 1). Only
2.0% (1/49) of K. pneumoniae strains exhibited
extended-spectrum b-lactamase (ESBL) positivity,
whereas 42.9% (3/7) of E. coli showed ESBL positivity.

All patients enrolled had received PCD treatments.
The PCD procedures were performed within a median
of 17 (IQR, 11–26) days after the onset of fever.
Complications of PCD included pleural effusion
(17.3%), pneumonia (9.9%), acute renal failure (2.5%),
pneumothorax (1.2%) and intraperitoneal bleeding
(1.2%) in the cohort. All patients suffering from PLA
survived the disease, and the median period of hos-
pital stay was 25 (IQR, 19–33) days (Table 1).

Early PCD versus delayed PCD treatment

To investigate the potential benefit of early PCD treat-
ment, 24 patients with early PCD intervention were
compared with 57 patients who received delayed PCD
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treatment. Abdominal pain was significantly more
prevalent in the early PCD group (p¼ .002). No signifi-
cant differences were found between groups regard-
ing catheter adjustment or PCD re-treatment. Time to
defervescence was significantly shortened in the early

PCD group as compared to the delayed PCD group
(p¼ .042, Figure 2(a,b)). Similarly, time for temperature
normalization differed significantly among groups
stratified by timing of PCD treatment (every 7-day
increase, Figure 2(c)). However, Bacteraemia, septic
shock and ICU admission were not statistically differ-
ent in the two groups (Table 3).

Factors associated with prolonged fever

As is shown in Table 4, patients with prolonged fever
(time to defervescence exceeding 15 days) had
increased length of hospital stay (p¼ .005). Thus,
patients were further grouped by the duration of
fever, and factors associated with prolonged fever
were investigated. Diabetes was more frequent in
patients with prolonged fever, although there showed
no statistical difference in this cohort. The maximum
body temperature was significantly higher in patients
with prolonged fever (p¼ .05). There showed no differ-
ences in white blood cell count or in blood culture
positivity. Diameter of abscess > 7.5 cm was related to
prolonged fever (p¼ .043), and there was a lower per-
centage of early PCD treatment in patients with pro-
longed fever (p¼ .009). By multivariate analysis, early
PCD treatment was identified as an independent pro-
tective factor of prolonged fever (OR, 0.305; 95% CI,
0.105–0.890; Table 5).

Discussion

Over the past decades, PCD, instead of surgery, has
been viewed as the preferred treatment modality in
the management of liver abscesses [17]. PCD, as a
minimally invasive procedure, is both therapeutic and
helps in finding microbiologic results. Recent studies
have suggested PCD is safe and effective even in giant
PLA, regardless of abscess complexity and/or multipli-
city [16,18,20]. Therefore, PCD has been widely per-
formed in the clinical treatment of PLA. Nevertheless,
the practice of PCD lacks unified standards [10,13]. In
this study, we investigated characteristics of PLA
patients who had undergone PCD, with a particular

Table 2. Blood and pus culture positivity in patients with
pyogenic liver abscesses.

Blood culture

Positive Negative N/A Total

Pus culture Positive 18 (22.2%) 43 (53.1%) 7 (8.7%) 68 (84.0%)
Negative 2 (2.5%) 10 (12.3%) 1 (1.2%) 13 (16.0%)

Total 20 (24.7%) 53 (65.4%) 8 (9.9%) 81 (100%)

Data were presented as number (percentage).
N/A: not available.

Table 1. Characteristics of patients with pyogenic
liver abscesses.
Variables N¼ 81

Age (years) 56.9 ± 13.9
Sex (male) 56 (69.1%)
Diabetes mellitus 39 (48.1%)
History of benign hepatobiliary disease 25 (30.9%)
Previous history of PLA 2 (2.5%)
Hepatic cyst 3 (3.7%)
Fatty liver 6 (7.4%)
Cholelithiasis 12 (14.8%)
Cholecystitis 2 (2.5%)

Hepatopancreatobiliary malignancy 11 (13.6%)
Hepatocellular carcinoma 2 (2.5%)
Metastatic hepatic cancer 1 (1.2%)
Gallbladder cancer or cholangiocarcinoma 3 (3.7%)
Pancreatic or ampullary malignancy 5 (6.2%)

Abdominal surgery/intervention history 26 (32.1%)
Liver abscess drainage 1 (1.2%)
Liver cancer radiofrequency ablation 1 (1.2%)
Liver cancer interventional therapy 2 (2.5%)
Liver resection 3 (3.7%)
Pancreatobiliary surgery 7 (8.6%)
Other abdominal surgery 12 (14.8%)

Prodrome 　
Enteric infection 10 (12.3%)
Respiratory tract infection 15 (18.5%)

Symptom 　
Abdominal pain 39 (48.1%)
Jaundice 9 (11.1%)

Diameter of abscess (cm) 7.6 (6.1–9.3)
Site of abscess 　
Right lobe 59 (72.8%)
Left lobe 16 (19.8%)
Bilobar 5 (6.2%)
Caudate lobe 1 (1.2%)

Number of abscesses 　
Single 54 (66.7%)
Multiple 27 (33.3%)
Multiloculated abscesses 67 (82.7%)

Positive blood culturea 20/73 (27.4%)
Positive pus cultureb 　
Klebsiella pneumoniae 49 (60.5%)
Klebsiella oxytoca 2 (2.5%)
Escherichia coli 7 (8.6%)
Other Enterobacteriaceae 6 (7.4%)
Enterococcus spp 5 (6.2%)
Streptococcus spp 2 (2.5%)
Staphylococcus spp 1 (1.2%)
Fungus 1 (1.2%)

Period before PCD insertion after admission (days) 4 (2–7)
Period before PCD insertion after fever onset (days) 17 (11–26)
Complications with PCD treatment 　
Pleural effusion 14 (17.3%)
Pneumonia 8 (9.9%)
Acute renal failure 2 (2.5%)
Pneumothorax 1 (1.2%)
Intraperitoneal bleeding 1 (1.2%)

Length of hospital stay (days) 25 (19–33)

Data were presented as number (percentage), mean ± standard deviation
or median (IQR), as appropriate.
PCD: percutaneous catheter drainage.
aBlood cultures of eight cases were not performed.
bFour patients had mixed infections with two or more microbes.
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focus on the relationship between timing of PCD and
clinical improvement.

Diabetes mellitus, hepatopancreatobiliary diseases
and underlying malignancy have been shown to be
risk factors for PLA [21–23]. In our cohort, 48.1% of
individuals were complicated with diabetes mellitus,
30.9% had a history of benign hepatobiliary diseases

and 13.6% had hepatopancreatobiliary malignancies,
which may be related to compromised immune func-
tion or changes in hepatobiliary structure and func-
tion. Consistent with previous research [2,24], most
patients in our study had solitary abscesses, mainly
located on the right lobes; however, neither number
of abscesses nor abscess location was found associ-
ated with prolonged fever. Intriguingly, multiloculated
abscesses were predominant in this cohort who had
received PCD treatment. Traditionally, surgical drain-
age has been the approach in the management of
multiloculated abscesses. Yet, recent years have seen a
surge in the practice of PCD for PLA, and successful
PCD with satisfactory efficacy has been reported in
the treatment of multiloculated abscesses [16].
Nevertheless, surgical drainage is still warranted for
patients who had inadequate responses to PCD.

In the present study, most pathogens of PLAs
belonged to Enterobacteriaceae, among which K.
pneumoniae was the predominant pathogenic cause
and the majority of K. pneumoniae isolates were ESBL
negative. Though E. coli was less common than K.
pneumoniae in PLA, it showed higher rate of antibiotic
resistance with 42.9% producing ESBL. These findings
were similar to previous studies in Asian countries
[25,26]. The bacterial spectrum may be useful in
empiric antibiotic decision making.

Regarding PLA treatment, although PCD is generally
preferred over surgical drainage, the best timing for
PCD remains undetermined. In cases when abscesses
are not fully liquified, a possible approach is to wait
until the abscesses get mature and then to perform
PCD (delayed PCD); the other potential option could
be to insert drainage tubes immediately, as long as
there’s space for catheter placement, so that the
abscesses can get drained once they become liquified
(early PCD). In this study, patients were grouped by
the timing of PCD treatment. The baseline characteris-
tics were similar between the two groups, except that
in patients receiving early PCD intervention, abdom-
inal pain was more prevalent as compared to those
with delayed PCD. It is reasonable that patients with
obvious clinical symptoms may get intervention ear-
lier. Furthermore, it might be a concern that with early
PCD insertion, there’s a bigger chance that catheter
adjustment is needed. It is true that we may not be
able to accurately predict the centre of liquefaction at
early stage of PLA; but with delayed intervention,
catheters could be placed at optimal sites when
abscesses are already fully liquified. However, unex-
pectedly, with regard to catheter adjustment and the
need for salvage drainage, we did not show statistical

Figure 2. Time to defervescence was associated with timing
of PCD treatment. (a) Days to defervescence were compared
between early PCD and delayed PCD groups. Error bars,
mean± SEM. (b) Time for temperature normalization was sig-
nificantly shortened with early PCD intervention. p Value, log-
rank test. (c) Time to defervescence differed among groups
stratified by timing of PCD treatment. Error bars, mean± SEM.
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difference between early and delayed PCD groups in
this cohort. Instead, we observed that with early PCD
treatment, duration of fever was significantly short-
ened in comparison with delayed intervention.
Defervescence is an important indicator for clinical
improvement; in this perspective, our data suggests
patients could benefit from early PCD intervention.

Finally, we tried to figure out factors associated
with long-time fever, and whether the timing of PCD
predicted prolonged fever. As is known, patients with
diabetes are generally under an immunocompromised
state. In previous studies, diabetes has been shown to
be associated with unfavourable outcomes among
patients with PLA [25,27]. However, in our study,
although diabetes was more prevalent in patients with
longer periods of fever, we have not shown a signifi-
cant association between diabetes and prolonged
fever. What we found was that the maximum body
temperature was related to prolonged fever. The pos-
sible explanation could be that patients with higher
temperature may experience more severe inflamma-
tion and systemic condition, and thus it takes longer
time to defervesce and restore normal immune status.

The size of liver abscess is the consequence of inter-
active effects of bacterial load, immune state and
severity of inflammatory response. Several studies
have suggested the size of abscess is positively corre-
lated with the severity of disease and the length of
hospital stay [18,20]. A recent study has gone further
to show that maximum diameter of abscess independ-
ently predicts prolonged hospitalization and poor
prognosis [25]. In our cohort, abscess diameter larger
than 7.5 cm was found to be associated with pro-
longed fever, which was similar to those previous
reports. The size of abscess reflects the interaction of
bacterial load and immunocompetence, which deter-
mines clinical course and outcome of disease. In this
study, our data also revealed that early PCD treatment
was an independent protective factor of prolonged
fever. Like other infectious diseases, appropriate anti-
biotic administration and effective drainage are con-
sidered as the standard of care for PLA. Our data
suggested early PCD intervention for liver abscess
patients, which was in line with the treatment prin-
ciple and emphasized the importance of timely drain-
age to clinical improvement.

Table 3. Comparison of patients with early and delayed PCD treatment.
Variables Early PCD (N¼ 24) Delayed PCD (N¼ 57) p Value

Age (years) 57.5 ± 12.8 56.7 ± 14.4 .768
Sex (male) 14 (58.3%) 42 (73.7%) .172
Diabetes mellitus 10 (41.7%) 29 (50.9%) .449
Abdominal pain 18 (75%) 21 (36.8%) .002
Jaundice 2 (8.3%) 7 (12.3%) .718
Maximum body temperature (�C) 39.4 ± 1.2 39.6 ± 0.8 .490
T> 37.3 �C at admission 13 (54.2%) 23 (40.4%) .253
MAP at admission (mmHg) 90.1 ± 14.9 91.1 ± 12.2 .721
WBC (109/L) 14.25 (9.15–18.05) 11.83 (8.62–15.98) .280
Neutrophil (109/L) 11.91 (7.27–15.81) 9.59 (7.08–13.70) .170
Lymphocyte (109/L) 0.89 (0.41–1.36) 1.06 (0.74–1.52) .303
Hemoglobin (g/L) 112.6 ± 19.9 109.5 ± 17.1 .901
Platelet (109/L) 252.6 ± 172.8 259.4 ± 139.1 .779
Lactate dehydrogenase (U/L) 263.5 (222.5–388) 236 (202–269) .293
PCT (ng/mL) (n¼ 18) (n¼ 43) .837

<0.5 5 (27.8%) 14 (32.6%)
0.5–2 3 (16.7%) 10 (23.3%)
2–10 4 (22.2%) 9 (20.9%)
�10 6 (33.3%) 10 (23.3%)

Alanine aminotransferase (U/L) 42 (20.5–90.5) 54 (32–85) .444
Albumin (g/L) 32 (29–35) 30 (27–33) .129
Total bilirubin (lmol/L) 13.25 (9.75–30.4) 13 (9.7–22) .873
Direct bilirubin (lmol/L) 5.1 (3.6–19.05) 5.4 (4.3–12.7) .664
Creatinine (lmol/L) 70 (56–89) 67 (59–83) .873
Urea (mmol/L) 5.45 (4.03–8.87) 4.5 (3.63–5.82) .094
PT (s) 14.05 (13.15–14.95) 14.2 (13.5–15.3) .820
APTT (s) 31.75 (29.55–37.5) 32.8 (30–38) .721
Diameter of abscess (cm) 7.3 (5.95–8.95) 7.84 (6.47–9.6) .374
Catheter adjustment 3 (12.5%) 4 (7.0%) .417
Secondary PCD required 5 (20.8%) 8 (14.0%) .513
Bacteraemia 8/24 (33.3%) 12/49 (24.5%) .577
Septic shock 7 (29.2%) 10 (17.5%) .241
ICU admission 6 (25.0%) 8 (14.0%) .334
Time to defervescence (days) 17 (8.5–29.5) 22 (17–36) .042

Data were presented as number (percentage), mean ± standard deviation or median (IQR), as appropriate.
MAP: mean arterial pressure; WBC: white blood cell; PCT: procalcitonin; PT: prothrombin time; APTT: activated partial
thromboplastin time; PCD: percutaneous catheter drainage; ICU: intensive care unit.
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The present study has several limitations. This is a
retrospective study conducted in a single institution.
As data were collected within one centre, it is unclear
whether our findings can be generalized to other
regions. Some incomplete medical records with miss-
ing data may also affect the results of the study. In
addition, the susceptibility patterns of pathogens and
types of antibiotics used have not been analysed in
detail in this study. Lastly, as our work mainly focussed
on the duration of fever, other aspects of clinical out-
come were not fully evaluated. However, as we

showed that the febrile period was related to the
length of hospital stay, it was reasonable and straight-
forward to use fever duration as the outcome for ana-
lysis. Therefore, well-designed prospective studies
avoiding selection bias are needed to validate the cur-
rent findings.

Conclusions

In summary, PCD has become the treatment of choice
in the management of PLA, and it has been utilized in

Table 4. Comparisons of clinical features, laboratory parameters and managements in patients
grouped by duration of fever.

Variables
Febrile period Febrile period

p Value� 15 days (N¼ 24) > 15 days (N¼ 57)

Age (years) 56.7 ± 15.1 57.0 ± 13.5 .963
Sex (male) 19 (79.2%) 37 (64.9%) .205
Diabetes mellitus 8 (33.3%) 31 (54.4%) .083
Hepatopancreatobiliary malignancy 6 (25.0%) 5 (8.77%) .075
Abdominal surgery history 9 (37.5%) 17 (29.8%) .499
Maximum body temperature (�C) 39.2 ± 1.0 39.7 ± 0.8 .050
T> 37.3 �C at admission 11 (45.8%) 25 (43.9%) .870
MAP at admission (mmHg) 93.0 ± 16.0 89.9 ± 11.5 .189
WBC (109/L) 16.61 (9.15–18.48) 11.83 (8.60–15.22) .106
Neutrophil (109/L) 14.11 (7.41–16.91) 9.82 (6.70–12.56) .076
Lymphocyte (109/L) 0.98 (0.41–1.36) 1.04 (0.72–1.52) .816
Hemoglobin (g/L) 116.4 ± 20.5 107.9 ± 16.3 .089
Platelet (109/L) 281.1 ± 171.8 247.8 ± 138.5 .437
Lactate dehydrogenase (U/L) 230.5 (214–291) 243 (201–293) .953
PCT� 2 (ng/mL) 9/18 (50.0%) 20/43 (46.5%) .804
Alanine aminotransferase (U/L) 45 (20.5–81) 48 (31–85) .344
Albumin (g/L) 31 (29–33) 31 (26–35) .671
Total bilirubin (lmol/L) 18.2 (9.75–43.15) 12.2 (9.7–18.9) .126
Direct bilirubin (lmol/L) 10.7 (4.05–29.45) 5.1 (4–11.3) .161
Creatinine (lmol/L) 72 (57–102) 66 (57–81) .187
Urea (mmol/L) 5.46 (3.95–8.38) 4.67 (3.77–5.82) .192
Blood glucose at admission (mmol/L) 6.5 (5.7–8.6) 8.3 (6.0–10.6) .069
PT (s) 14.2 (13.65–15.3) 14.1 (13.2–14.7) .382
APTT (s) 32.45 (29.1–39.35) 32.1 (30–37.8) .812
Positive blood culture 4/21 (19.0%) 16/52 (30.8%) .309
KP isolated from pus 13 (54.2%) 36 (63.2%) .450
Multiple abscess cavities 5 (20.8%) 22 (38.6%) .121
Abscess location (right lobe only) 16 (66.7%) 43 (75.4%) .418
Multiloculated abscess 18 (75.0%) 49 (86.0%) .334
Diameter of abscess > 7.5 cm 8 (33.3%) 33 (57.9%) .043
Early PCD treatment 12 (50.0%) 12 (21.1%) .009
Catheter adjustment 2 (8.3%) 5 (8.8%) 1.000
Secondary procedure required 1 (4.2%) 12 (21.1%) .095
PCD complications 7 (29.2%) 19 (33.3%) .714
Outcomes
Septic shock 6 (25.0%) 11 (19.3%) .565
ICU admission 6 (25.0%) 8 (14.0%) .334
Time for WBC normalization (days) 5.5 (2–10) 8.5 (3.5–12.5) .142
Length of hospital stay (days) 20.5 (16.5–27) 28 (21–38) .005

Data were presented as number (percentage), mean ± standard deviation or median (IQR), as appropriate.
MAP: mean arterial pressure; WBC: white blood cell; PCT: procalcitonin; PT: prothrombin time; APTT: activated partial
thromboplastin time; KP: Klebsiella pneumoniae; PCD: percutaneous catheter drainage; ICU: intensive care unit.

Table 5. Factors associated with prolonged fever (>15 days) in patients with pyogenic liver abscesses.

Variables

Univariate Multivariate

Odds ratio 95% CI p Value Odds ratio 95% CI p Value

Maximum body temperature (�C) 1.728 1.001–2.983 .049 1.556 0.866–2.795 .139
Diameter of abscess> 7.5 cm 2.750 1.013–7.463 .047 2.269 0.789–6.522 .128
Early PCD treatment 0.267 0.096–0.741 .011 0.305 0.105–0.890 .030

PCD: percutaneous catheter drainage; CI: confidence interval.
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treating large abscesses and multiloculated abscesses.
Duration of fever was shortened with early PCD inter-
vention. However, the rates of catheter adjustment
and re-treatment were comparable regardless of the
timing of PCD in the study cohort. Early PCD treat-
ment was identified as a protective factor of pro-
longed fever. Our study proposes that early
intervention should be provided if PCD is indicated for
PLA. More robust evidence is required with
future research.
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