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Abstract \
Background: Currently, evidence regarding the strategies of antibiotic use in patients with acute cholecystitis after receiving per-
cutaneous cholecystostomy is limited. Hence, we aimed to investigate the outcomes in patients with inoperable acute cholecystitis
receiving narrow or broad-spectrum antibiotics after percutaneous cholecystostomy.

Methods: A total of 117 patients receiving percutaneous cholecystostomy were categorized into moderate and severe acute
cholecystitis defined by the Tokyo guideline and then divided into group A (narrow-spectrum antibiotic use) and group B (broad-
spectrum antibiotic use). The clinical outcomes and complications were analyzed.

Results: In moderate acute cholecystitis (n = 80), group A patients (n = 62) had similar early recurrent rate (11.3% vs 16.7%; p =
0.544) and a shorter length of hospital stay (13.4 + 8.6 vs 18.6 + 9.4 days; p = 0.009) as compared with group B patients (n = 18).
No in-hospital mortality occurred in moderate acute cholecystitis. In severe acute cholecystitis (n = 37), both groups had similar
length of hospital stay (16.3 + 12.2 vs 20.9 + 9.5 days; p = 0.051), early recurrent rate (0% vs 16.7%; p = 0.105), and in-hospital
mortality rate (5.3% vs 16.7%; p = 0.340). Although group B patients with severe cholecystitis had higher serum levels of alkaline
phosphatase (Alk-P) and higher proportion of underlying malignancy, American Society of Anesthesiologists (ASA) class IV and
septic shock, the clinical outcomes were not inferior to patients in group A.

Conclusion: In moderate acute cholecystitis after percutaneous cholecystostomy, patients receiving narrow-spectrum antibiot-
ics have comparable clinical outcomes as those treated with broad-spectrum antibiotics. However, in severe acute cholecystitis,
broad-spectrum antibiotics might still be necessary to rescue these patients.
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1. INTRODUCTION

Acute cholecystitis is a disease of acute gallbladder wall inflam-

to conservative treatment.®” In addition to adequate bile drain-
age, antibiotics play an important role in managing acute chol-

mation, which is a common cause of hospital admission.
Cholecystectomy is the only definitive treatment of acute chol-
ecystitis, and laparoscopic cholecystectomy is the gold standard
treatment for most patients. Although laparoscopic cholecys-
tectomy has a low perioperative mortality (0.1%-0.7%),'= the
mortality rate remains high (up to 19%) in the elderly or criti-
cally ill patients.*® Percutaneous cholecystostomy is considered
as a safe alternative to laparoscopic cholecystectomy in those
who are not suitable for surgery or those who fail to respond
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ecystitis. The Tokyo guideline provides a recommendation for
choosing antibiotics depending on the severity of acute chol-
ecystitis.'® Similarly, the Infectious Diseases Society of America
guideline suggests treating acute cholecystitis based both on the
disease severity and the underlying comorbidities.!! To date,
however, no studies investigate whether a broad-spectrum anti-
biotic is still necessary once successful bile drainage is obtained
by percutaneous cholecystostomy in moderate to severe acute
cholecystitis. Therefore, we aimed to compare the outcomes in
patients with inoperable acute cholecystitis treated with narrow
or broad-spectrum antibiotics after percutaneous cholecystos-
tomy has been performed.

2. METHODS

2.1. Study design and patient selection

We retrospectively reviewed the relevant medical and micro-
biology records to identify consecutive patients older than 18
years of age with acute cholecystitis having received percutane-
ous cholecystostomy from January 2009 to August 2010. This
study was approved by the Institutional Review Board of Taipei
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Veterans General Hospital. Patients with other sources of infec-
tion, history of intra-abdominal infection or recent abdominal
surgery within the previous 3 months, who were transferred to
another hospital, or who were lost to follow-up after discharge
were excluded. Patients who were exposed to antibiotics within
3 months before acute cholecystitis were also excluded. All
patients received medical treatment and evaluation for surgical
risk based on the American Society of Anesthesiologists (ASA)
classification at the diagnosis of acute cholecystitis.'”> None of
the patients with ASA class III or IV received early cholecys-
tectomy because of high surgical risk. Seven patients with ASA
class II refused surgery due to personal reasons. Percutaneous
cholecystostomy was performed when septic shock, local gall-
bladder rupture, poor clinical improvement (progressive intol-
erant pain or persistent fever) occurred after 48-hour medical
treatment.

2.2. Definitions

Acute cholecystitis was diagnosed on the basis of the clinical
presentation of fever, right upper quadrant pain, laboratory
findings of leukocytosis, elevated C-reactive protein, or imag-
ing findings (computed tomography or abdominal sonogra-
phy).!3 Severity grading for acute cholecystitis was categorized
by the Tokyo guideline.'® The Tokyo guideline classifies severity
of acute cholecystitis into mild (grade I), moderate (grade II),
and severe (grade III) acute cholecystitis based on the presence
of any of the following organ dysfunction (cardiovascular, neu-
rological, respiratory, hepatic, and hematological), white blood
cell counts, palpable tender mass in the right upper abdominal
quadrant, duration of complaints, and evidence of marked local
inflammation (gangrenous cholecystitis, pericholecystic abscess,
hepatic abscess, biliary peritonitis, emphysematous cholecysti-
tis).!3 Hospital-acquired acute cholecystitis was defined as those
occurring after 48 hours of hospital admission, while infection
obtained within 48 hours of admission was considered to be
community-acquired infection.' Early recurrence of acute chol-
ecystitis was defined as a recurrent episode within 2 months
after the initial attack had subsided.'> All patients were treated
with broad-spectrum antibiotics before percutaneous chol-
ecystostomy. After percutaneous cholecystostomy, the broad-
spectrum antibiotics were de-escalated or kept. Patients treated
with amoxicillin/clavulanic acid, ampicillin/sulbactam, first- and
second-generation cephalosporin after percutaneous cholecysto-
stomy were classified into the group with narrow-spectrum anti-
biotics (group A). Those treated with piperacillin/tazobactam,
third- and fourth-generation cephalosporin, fluoroquinolone, or
carbapenem after percutaneous cholecystostomy were defined
as the treatment group with broad-spectrum antibiotics (group
B). The recorded antibiotics should meet the criteria that use for
>3 days and for the majority (>50%) of the treatment course.!®
If none of the antibiotic use meets the criteria, it was classified
into an undefined group. An empirical antibiotic was defined as
an antibiotic that was administered within 24 hours after the
blood or bile samples were taken and continued for at least 48
hours. A definitive antibiotic was defined as an antibiotic that
was continued or initiated on the day the susceptibility results
were reported. Antibiotic use was considered “appropriate” if
the bacterial isolates were susceptible in vitro to the antibiotics
administered.'”

2.3. Percutaneous cholecystostomy

Percutaneous drainage of the gall bladder was performed by
radiologists under ultrasound guidance. After local anesthesia
with lidocaine, an 8-Fr pigtail catheter (Bioteque Corporation,
Taipei, Taiwan) was inserted into the gallbladder through the
transhepatic route and was technically successful in all patients.

www.ejcma.org

J Chin Med Assoc

2.4. Data collection

The following information was collected: (1) patient demograph-
ics, including age, gender, underlying disease, ASA score, severity
grading of acute cholecystitis by the Tokyo guideline; (2) clini-
cal findings, such as vital signs on admission, septic shock; (3)
laboratory results, including white blood cell counts and serum
levels of alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST), total bilirubin (TB), alkaline phosphatase (Alk-P),
creatinine (Cr), and C-reactive protein (CRP); (4) duration of
antibiotic use, length of hospital stay, clinical outcomes, includ-
ing early recurrence and in-hospital mortality and complication
of cholecystostomy. The primary outcomes were the recurrence
of acute cholecystitis after antibiotic treatment and in-hospital
mortality.

2.5. Statistical analysis

The chi-squared or Fisher’s exact test was used to analyze cat-
egorical data. The Mann—Whitney U test was applied for assess-
ing continuous variables. For all analyses, two-tailed tests were
used to determine statistical significance and a value of p < 0.05
was considered significant. All statistical analyses were per-
formed using IBM SPSS Statistics for Windows, Version 24.0
(IBM Corp., Armonk, NY).

3. RESULTS

3.1. Characteristics of the patients

During the study period, a total of 128 patients with acute chol-
ecystitis having received percutaneous cholecystostomy were
enrolled in this study. Among the 128 patients, antibiotic use
could not be classified in 11 patients. We further categorized
the remaining 117 patients by severity of acute cholecystitis and
then divided them into groups treated with narrow-spectrum
(group A) and broad-spectrum (group B) antibiotics (Fig. 1).
Table 1 summarizes the demographic and clinical characteris-
tics of the patients in this study. There were 90 (70.3%) male
patients and 38 (29.7%) female patients with a mean age of
73.5 years. Twenty-three patients had a history of underlying
malignancy. The types of malignancy for these patients are
listed in Supplementary Table 1 (http:/links.lww.com/JCMA/
A43), in which lung cancer (n = 5) is the most common type
of malignancy. Most of the patients (95.3%) with acute chol-
ecystitis were community-acquired and most of them (93.0%)
were calculous cholecystitis. None of the patients was grade
I acute cholecystitis. The major severity of acute cholecystitis
was grade II. The total early recurrent rate was 10.2%, and the
overall in-hospital mortality rate was 4.7%. In 13 patients with
early recurrence of cholecystitis, 1 patient received percutaneous
cholecystostomy with antibiotic treatment, 2 patients received
percutaneous cholecystostomy and delayed cholecystectomy, 6
patients received antibiotics alone, 2 patients received antibiot-
ics and delayed cholecystectomy. Only 2 patients were treated
with early cholecystectomy (<72 hours). Most of the patients (n
= 11) were treated with narrow-spectrum antibiotics. Only two
patients were treated with broad-spectrum antibiotics. In addi-
tion, 70 patients received cholecystectomy after remission of
acute cholecystitis; 54 of them (77%) received cholecystectomy
within 2 months and 25 of them (35.7%) kept percutaneous
cholecystostomy tubes until cholecystectomy was performed.
Some clinical characteristics of patients receiving cholecystec-
tomy are listed in Supplementary Table 2 (http://links.lww.com/
JCMA/A43).

3.2. Clinical outcomes

The clinical characteristics and outcomes in different sever-
ity of acute cholecystitis are shown in Table 2. In moderate
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128 patients with acute cholecystitis

|

I 11 patients with undefined antibiotic use excluded

117 patients were included |

‘ Grade II severity (n=80) |

| |

| Grade III severity (1=37)|

Group A (n=62) Group B (n=18)
Narrow-spectrum antibiotics | | Broad-spectrum antibiotics

Group A (n=19) Group B (n=18)
Narrow-spectrum antibiotics | | Broad-spectrum antibiotics

Fig. 1 Flow chart of patients receiving percutaneous cholecystostomy (n = 128) categorized by the Tokyo guideline and antibiotic use. Group A represents
patients treated with narrow-spectrum antibiotic use; group B represents patients treated with broad-spectrum antibiotic use.

Demographic characteristics of patients with acute cholecystitis
treated with percutaneous cholecystostomy (n = 128)

Variables n=128
Age, y 735+154
Gender, n (%)
Male 90 (70.3)
Female 38 (29.7)
Comorbidity, n (%)
Cardiovascular 73 (57.0)
Diabetes 27 (21.1)
Pulmonary 10(7.8)
Renal 7 (5.5)
Neurologic 15(11.7)
Malignancy 23(18.0)
Community-acquired, n (%) 122 (95.3)
ASA classifications, n (%)
II 7(5.5)
Il 107 (83.6)
v 14 (10.9)
Severity grade, n (%)
II 85 (66.4)
Il 43 (33.6)
Calculous cholecystitis, n (%) 119 (93.0)
Acalculous cholecystitis, n (%) 9(7.0)
Septic shock, n (%) 21(16.4)
Early recurrence of cholecystitis, n (%) 13(10.2)
In-hospital mortality, n (%) 6(4.7)

The data are expressed as mean = SD or number (percent). Cardiovascular comorbidities included
hypertension, coronary artery disease, heart failure, valvular heart disease, or arrhythmia. Pulmonary
comorbidities included chronic obstructive pulmonary disease or asthma. Renal comorbidities
included chronic kidney disease or end-stage renal disease. Neurologic comorbidities included cer-
ebral vascular accidents, Parkinsonism, or seizure.

ASA = American Society of Anesthesiologists.

acute cholecystitis, we found no significant differences between
groups A and group B in terms of age, sex, laboratory data,
vital signs, underlying comorbidities, duration of antibiotic use,
and complications of percutaneous cholecystostomy. The early
recurrent rate did not differ from each other in the two groups,
but a longer hospital stay was observed in group B. In addition,
there was no in-hospital mortality occurred in moderate acute
cholecystitis.
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In severe acute cholecystitis, patients in group B had lower
mean arterial pressure, higher serum levels of Alk-P, and a
higher proportion of underlying malignancy and ASA class
IV. The septic shock rate was significantly higher in group B
as compared with group A and group B patients were treated
with a longer duration of antibiotics. Nevertheless, the length
of hospital stay, clinical outcomes (early recurrence and in-hos-
pital mortality), and complications of percutaneous cholecys-
tostomy were similar in both groups of patients with severe
cholecystitis.

3.3. Microbiological characteristics and antibiotic resistance

Nineteen (14.8%) blood culture isolates and 89 (69.5%) bile
culture isolates were identified from the 128 patients with acute
cholecystitis. The organisms are shown in Figure 2. Escherichia
coli was the most common isolate in both blood and bile cul-
tures. In addition, polymicrobial infection accounted for a great
part in both cultures (26.3% vs 31.5%), in which E. coli and
Klebsiella spp. were most frequently isolated mixed microor-
ganism (Supplementary Table 3, http://links.lww.com/JCMA/
A43). Table 3 lists the resistant pathogens among these patients.
Antibiotic-resistant rates were 15.8% in blood cultures and
16.9% in bile cultures, respectively. Third-generation cephalo-
sporin-resistant pathogens and extended-spectrum (-lactamase
(ESBL)—producing organisms were the most frequent antibiotic-
resistant isolates. Among the six patients with hospital-acquired
acute cholecystitis, two were infected with resistant pathogens
(Table 4). The distribution of antibiotic use was demonstrated in
Figure 3. Seventy-one percent of patients received cephalosporin
to treat acute cholecystitis and second-generation cephalosporin
was used most commonly.

4. DISCUSSION

To avoid excessive use of antibiotic use, there has been discussion
on the antibiotic strategies for acute cholecystitis after percuta-
neous cholecystostomy.'$2° In our study, we found that, after
percutaneous cholecystostomy was performed, narrow-spec-
trum antibiotics were not inferior to broad-spectrum antibiotics
in treating patients with moderate acute cholecystitis. In severe
acute cholecystitis, physicians tended to use broad-spectrum
antibiotics to patients concomitantly with septic shock, underly-
ing malignancy, or ASA class IV, which might lead to a similar
outcome to patients with a better clinical condition. In addition,
we found that a high proportion of antibiotic resistance existed
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Clinical characteristics and outcomes stratified by severity of acute cholecystitis and antibiotic groups (n = 117)

Moderate, Grade Il (n = 80)

Severe, Grade Ill (n = 37)

Severity Grade by Tokyo Guideline Group A? Group B® Group A Group B
Variables (n=62) (n=18) p (n=19) (n=18) p
Age, y 71.2+16.2 77.2+12.7 0.174 71.4+204 76.7 +10.4 0.855
Male 37 (69.7) 11(61.1) 0.913 17 (89.5) 15(83.3) 0.660
BT, °C 373+08 375+07 0.190 374+08 374+09 0.915
MAP, mmHg 98.7 +18.1 98.0+17.2 0.708 99.1 +19.8 84.8 +25.4 0.012
PR, bpm 90.5+18.3 96.1 +15.7 0.384 91.8 +24.1 102.5+25.8 0.236
RR, /min 195+15 20.3+3.0 0.466 19.8+23 21.2+34 0.028
Laboratory
WBC, 1000/cumm 143+56 16.0x7.7 0.568 13.7 £ 7.51 16.6 £ 8.2 0.149
Cr, mg/dL 12+12 113+04 0.545 1.6+08 20+1.4 0.421
ALT, UL 54.4 +61.4 108.4 +145.4 0.097 36.3+42.7 64.3 +82.3 0.377
Alk-P, U/L 123.3+82.3 1415+73.6 0.107 87.2 +38.8 192.3 + 156.6 0.006
TB, mg/dL 1.9+19 1.8+1.9 0.985 1.5+11 27+28 0.362
CRP, mg/dL 13.7+9.6 16.9+20 0.213 13.8+10.2 174 +88 0.316
Comorbidity
Cardiovascular 30 (48.4) 11(61.1) 0.342 11(57.9) 14 (77.8) 0.197
Diabetes 8(12.9 5(27.8) 0.132 4(21.1) 7(38.9) 0.235
Pulmonary 6(9.7) 0(0.0) 0.226 1(6.3) 1(5.6) 1.000
Renal 23.2) 0(0.0) 1.000 4(21.1) 1(5.6) 0.340
Neurologic 69.7) 3(16.7) 0.409 3(15.8) 3(16.7) 1.000
Malignancy 12 (19.4) 1(5.6) 0.162 0(0.0) 6(33.3) 0.006
ASA classifications
II 69.7) 0(0.0) 0.328 1(6.3) 0(0.0) 1.000
i 56 (90.3) 17 (94.4) 0.586 17 (89.5) 8 (44.4) 0.003
v 0(0.0) 1(5.6) 0.225 1(6.3) 10 (55.6) 0.001
Hospital-acquired 232 1(5.6) 1.000 1(5.3) 3(16.7) 0.340
Acalculous cholecystitis 3(4.8) 1(5.6) 0.540 0(0.0) 3(16.7) 0.105
Septic shock 2(3.2) 2111 0.217 3(15.8) 11(61.1) 0.007
Positive blood culture 69.7) 2(11.1 0.858 5(26.3) 4(22.2) 1.000
Cholangitis 5(8.1) 2(11.1 0.687 1(5.3) 3(16.7) 0.340
Acute pancreatitis 2(3.2) 1(5.6) 0.540 0(0) 1(5.6) 0.486
Length of hospital stay, d 134 +86 186 +9.4 0.009 16.3+12.2 209+95 0.051
Duration of antibiotic use, d 123+43 142+42 0.064 123+45 16.4+76 0.046
Appropriate empirical antibiotics 31/40¢ (77.5) 8/11¢(72.7) 0.741 7/12¢(58.3) 6/14¢ (42.9) 0.431
Appropriate definitive antibiotics 31/40° (77.5) 10/11¢(90.9) 0.321 9/12¢ (75.0) 13/14¢(92.9) 0.306
Clinical outcomes
Early recurrence 7(11.3 3(16.7) 0.544 0(0.0) 3(16.7) 0.105
In-hospital mortality 0(0.0) 0(0.0) - 1(5.3) 3(16.7) 0.340
Complications of cholecystostomy 7(11.3) 3(16.7) 0.544 3(15.8) 3(16.7) 1.000
Dislodge of pigtail 3(4.8) 2(11.1) 0.313 2(10.5) 3(16.7) 0.660
Bleeding 1(1.6) 0(0.0) 1.000 1.3 0.0 1.000
Bile leak 3(4.8) 1(5.6) 1.000 0(0.0) 0(0.0) -

The data are expressed as mean + SD or number (percent). p values were determined by the Mann—Whitney U'test, chi-square test, or Fisher’s exact test. “-"

means not applicable.

“Group A included patients treated with amoxicillin/clavulanic acid, ampicillin/sulbactam, first- and second-generation cephalosporins.
"Group B included patients treated with piperacillin/tazobactam, third- and fourth-generation cephalosporins, fluoroguinolone, and carbapenem.

*Number of cultures with antimicrobial sensitivity test results.

Alk-P = alkaline phosphatase; ALT = alanine aminotransferase; ASA = American Society of Anesthesiologists; BT = body temperature; Cr = creatinine; CRP = C-reactive protein; MAP = mean arterial pressure;

PR = pulse rate; RR = respiratory rate; TB = total bilirubin; WBC = white blood cell.

even in patients with community-acquired acute cholecystitis.
This study provides novel information for clinical physicians
in the utility of antibiotics to treat acute cholecystitis following
percutaneous cholecystostomy.

In most cases, the clinical symptoms of fever, abdominal
pain, and leukocytosis improve within 48 to 72 hours after
percutaneous cholecystostomy in patients with acute cholecys-
titis.* One recent study showed that a short course of antibiot-
ics (<7 days) after successful percutaneous cholecystostomy
for acute cholecystitis did not predispose a worse outcome
and decreased the overall use of antibiotics,'® which might, in
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turn, reduce the risk of bacterial resistance.?"?> However, no
clinical studies discuss whether antibiotics can be de-escalated
safely in acute cholecystitis after percutaneous cholecysto-
stomy. One retrospective study from Nitzan et al' enrolled
124 patients with acute cholecystitis who underwent percu-
taneous cholecystostomy because of high surgical risk. This
study examined the microbiology of blood and bile cultures
and concordance between empirical treatment and culture
susceptibility. Most patients (88%) received cefuroxime plus
metronidazole to treat acute cholecystitis after percutaneous
cholecystostomy and the length of hospital stay (14.3 days)
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Fig. 2 Distribution of bacterial isolates from blood cultures and bile cultures. A, Blood culture isolates (n = 19). B, Bile culture isolates (n = 89).

Antibiotic resistance from blood cultures (n = 19) and bile
cultures (n = 89) from 128 patients with acute cholecystitis

Blood Bile
Antibiotic Resistance (n=19) (n=89)
Third-generation cephalosporin resistance? 1(6.3 5(5.6)
ESBL (+)° 1(6.3) 5(5.6)
Ampicillin-resistant Enterococcus spp. 0(0) 4(4.5)
Ceftazidime-resistant Pseudomonas 0(0) 0(0.0)
Methicillin-resistant Staphylococcus or Streptococcus spp. 1(6.3 1(1.)

The data are expressed as number (percent). “n” represents patient number.
ESBL = extended-spectrum (-lactamase.

“Third-generation cephalosporin resistance was evaluated for Escherichia coli, Klebsiella,

Enterobacter, Citrobacter, Aeromonas, Proteus, Morganella, Serratia, and Acinetobacter spp.
PESBL positivity was examined for £. coli and Klebsiella spp.
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and in-hospital mortality (7.3%) were not inferior to the out-
comes demonstrated in other studies.”'>?* However, the sever-
ity of acute cholecystitis was not categorized, and the rates of
septic shock were not demonstrated in Nitzan et al’s’ study.
Our study clearly defined the severity of acute cholecystitis
based on the Tokyo guideline and evaluated the clinical out-
comes separately according to the severity. We demonstrated
that the early recurrent rates and complication rates for chol-
ecystostomy were similar in both groups and there was no in-
hospital mortality developed in moderate acute cholecystitis.
Narrow-spectrum antibiotics are not associated with worse
outcomes in moderate acute cholecystitis after percutaneous
cholecystostomy. In addition, the length of hospital stay was
shorter in the group receiving narrow-spectrum antibiotics.
Nevertheless, in severe acute cholecystitis, group B patients
were associated with poor clinical conditions, which forced
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Bacterial isolates of samples from the six patients with hospital-
acquired acute cholecystitis

Blood Culture Pathogen Bile Culture Pathogen
Case 1 Pseudomonas aeruginosa Pseudomonas aeruginosa
Enterobacter cloacae
Enterococcus spp.?
Case 2 - Acinetobacter baumannif
Case 3 - Escherichia coli
Klebsiella pneumoniae
Case 4 - E. coli
Case 5 K. pneumoniae K. pneumoniae
Enterococcus Citrobacter freundii
Enterococcus spp.
Case 6 - E. coli

“-" represents a negative culture result.
2Ampicillin resistant.
"Third-generation cephalosporin—resistant.

physicians to use stronger antibiotics for these clinically ill
patients. The use of broad-spectrum antibiotics in this group
may rescue these patients to have similar clinical outcomes
as the patients in group A. We hence suggest that narrow-
spectrum antibiotics as the treatment choice for patients with
moderate acute cholecystitis once percutaneous cholecysto-
stomy is performed. However, in severe acute cholecystitis,
patients with malignancy, higher serum level of Alk-P, higher
ASA class, or encounter septic shock, it remains ambiguous
whether a narrow-spectrum antibiotic is enough to treat these
patients even if the clinical outcome is similar.

The most commonly isolated microorganisms in this study
were E. coli, Klebsiella spp., and Enterococcus spp., in both
blood and bile cultures, as reported in the previous stud-
ies.'$20 However, few studies have addressed the antibiotic
resistance in acute cholecystitis. Coccolini et al*® reported
that the rate of resistant pathogens was 7.8% from the cul-
ture of peritoneal fluid in patients with acute cholecystitis.
Risk factors for resistant pathogens were healthcare-associ-
ated infection, inadequate empirical antibiotics, and recent
antibiotic use.?’ In our study, the antibiotic-resistant rate was
15.8% in blood cultures and 16.9% in bile cultures, respec-
tively. The possible reasons for high resistant rate in this study
might be attributed to the older age and worse comorbidities.
Notably, these resistant pathogens were derived mostly from
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community-acquired acute cholecystitis. This raises concerns
about the high prevalence of resistant bacteria in community-
acquired acute cholecystitis. Clinical physicians must tailor
the antibiotics to cover resistant pathogens once the patients
with severe acute cholecystitis have poor response to initial
empirical antibiotic treatment. It is challenging for a clini-
cal physician in the balance between adequate treatment and
excess antibiotic use. However, continuous use of unneces-
sarily broader-spectrum agents could lead to disruption of
normal human gastrointestinal microbiota,?* selective pres-
sure for antibiotic-resistant microorganisms, increase risk of
Clostridium difficile infection,” and increase overall treat-
ment costs.?® In the current era of antimicrobial stewardship,
it is crucial to reassess the antibiotic strategies following per-
cutaneous cholecystostomy.

The major limitation of our study is that it was a retro-
spective study, and there might hence exist some unmeasured
variables and confounders. Second, the small case number in
severe acute cholecystitis was another limitation in this study,
and caution must be taken in interpreting data from a small
number of cases. Third, the patients were treated in a veteran’s
hospital and tertiary center. Thus, the main patient group is
elderly male veterans with advance comorbidities, which leads
to the selection bias in this study and might not be applied to
general populations. Furthermore, the microbiologic results in
our study would not fit all regions because this is the data
from a single center and the antibiotic resistance increases
rapidly. However, several studies have shown a steady trend
of ESBL-producing strains, the most commonly isolated resist-
ant pathogen in intra-abdominal infection, in recent years.?”?’
In addition, increasing prevalence of carbapenem-resistant
pathogen is reported worldwide.?3! The use of antibiotics
should still be based on the regional and local resistant pat-
terns. However, our study provides information regarding the
antibiotic strategies for acute cholecystitis after percutaneous
cholecystostomy and might inspire more studies regarding
antimicrobial stewardship. In conclusion, in moderate acute
cholecystitis after percutaneous cholecystostomy has been
performed, narrow-spectrum antibiotics may be enough for
infection control. However, in patients with severe acute chol-
ecystitis, especially those with poor clinical conditions, such
as underlying malignancy, high serum level of Alk-P and septic
shock, broad-spectrum antibiotics may still be necessary after
percutaneous cholecystostomy. Further prospective studies are
needed to elucidate the optimal antibiotic strategies for these
patients.

= Amoxicillin/clavulanic
acid or
Ampicillin/sulbactam
3.1%

= Piperacillin/tazobactam
7.8%

= Carbapenem

7.8%

= Fluoroquinolone _~
0.8%

* Undefined
8.6%

u) Cephalosporin

= First generation
3.1%

= Second generation
57.0%

= Third generation
10.2%

e \_ = Fourth generation

1.6%

Fig. 3 Distribution of antibiotic administration for patients with acute cholecystitis after percutaneous cholecystostomy.

www.ejcma.org

139



Wu et al

ACKNOWLEDGMENTS

This study was in part supported by the Taipei Veterans
General Hospital (Grant No. V108C-127 and V108A-011) and
Ministry of Science and Technology (Grant No. MOST108-
2628-B-075-008). Supplementary data related to this article can
be found at http://links.lww.com/JCMA/A43.

REFERENCES

1.

10.

11.

12.

13.

14.

140

Scollay JM, Mullen R, McPhillips G, Thompson AM. Mortality associ-
ated with the treatment of gallstone disease: a 10-year contemporary
national experience. World | Surg 2011;35:643-7.

. Sandblom G, Videhult P, Crona Guterstam Y, Svenner A, Sadr-Azodi

O. Mortality after a cholecystectomy: a population-based study. HPB
(Oxford) 2015;17:239-43.

. Rosenmiiller M, Haapamiki MM, Nordin P, Stenlund H, Nilsson E.

Cholecystectomy in Sweden 2000-2003: a nationwide study on procedures,
patient characteristics, and mortality. BMC Gastroenterol 2007;7:35.

. Winbladh A, Gullstrand P, Svanvik ], Sandstrom P. Systematic review

of cholecystostomy as a treatment option in acute cholecystitis. HPB
(Oxford) 2009;11:183-93.

. Kirshtein B, Bayme M, Bolotin A, Mizrahi S, Lantsberg L. Laparoscopic

cholecystectomy for acute cholecystitis in the elderly: is it safe? Surg
Laparosc Endosc Percutan Tech 2008;18:334-9.

. Horn T, Christensen SD, Kirkegard J, Larsen LP, Knudsen AR, Mortensen

FV. Percutaneous cholecystostomy is an effective treatment option
for acute calculous cholecystitis: a 10-year experience. HPB (Oxford)
2015;17:326-31.

. Chou CK, Lee KC, Chan CC, Perng CL, Chen CK, Fang WL, et al. Early

percutaneous cholecystostomy in severe acute cholecystitis reduces the
complication rate and duration of hospital stay. Medicine (Baltimore)
2015;94:¢1096.

. Griniatsos ], Petrou A, Pappas P, Revenas K, Karavokyros I, Michail OP,

et al. Percutaneous cholecystostomy without interval cholecystectomy
as definitive treatment of acute cholecystitis in elderly and critically ill
patients. South Med ] 2008;101:586-90.

. Jang WS, Lim JU, Joo KR, Cha JM, Shin HP, Joo SH. Outcome of conserv-

ative percutaneous cholecystostomy in high-risk patients with acute chol-
ecystitis and risk factors leading to surgery. Surg Endosc 2015;29:2359-64.
Gomi H, Solomkin JS, Schlossberg D, Okamoto K, Takada T, Strasberg
SM, et al. Tokyo guidelines 2018: antimicrobial therapy for acute chol-
angitis and cholecystitis. ] Hepatobiliary Pancreat Sci 2018;25:3-16.
Solomkin JS, Mazuski JE, Bradley JS, Rodvold KA, Goldstein EJ, Baron
EJ, et al. Diagnosis and management of complicated intra-abdominal
infection in adults and children: guidelines by the Surgical Infection
Society and the Infectious Diseases Society of America. Clin Infect Dis
2010;50:133-64.

Harling DW. Consistency of ASA grading. Anaesthesia 1995;50:659.
Yokoe M, Hata ], Takada T, Strasberg SM, Asbun H]J, Wakabayashi
G, et al. Tokyo guidelines 2018: diagnostic criteria and severity grad-
ing of acute cholecystitis (with videos). | Hepatobiliary Pancreat Sci
2018;25:41-54.

Kouchak F, Askarian M. Nosocomial infections: the definition criteria.
Iran | Med Sci 2012;37:72-3.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

J Chin Med Assoc

Hsieh YC, Chen CK, Su CW, Chan CC, Huo TI, Liu CJ, et al. Outcome
after percutaneous cholecystostomy for acute cholecystitis: a single-
center experience. | Gastrointest Surg 2012;16:1860-8.

Bai AD, Showler A, Burry L, Steinberg M, Ricciuto DR, Fernandes T, et
al. Comparative effectiveness of cefazolin versus cloxacillin as definitive
antibiotic therapy for MSSA bacteraemia: results from a large multicen-
tre cohort study. | Antimicrob Chemother 2015;70:1539-46.

Leibovici L, Shraga I, Drucker M, Konigsberger H, Samra Z, Pitlik SD.
The benefit of appropriate empirical antibiotic treatment in patients
with bloodstream infection. | Intern Med 1998;244:379-86.

Loftus TJ, Brakenridge SC, Dessaigne CG, Sarosi GA Jr, Zingarelli W],
Moore FA, et al. Antibiotics may be safely discontinued within one week
of percutaneous cholecystostomy. World | Surg 2017;41:1239-45.
Nitzan O, Brodsky Y, Edelstein H, Hershko D, Saliba W, Keness Y, et
al. Microbiologic data in acute cholecystitis: ten years’ experience from
bile cultures obtained during percutaneous cholecystostomy. Surg Infect
(Larchmt) 2017;18:345-9.

Coccolini E Sartelli M, Catena F, Montori G, Di Saverio S, Sugrue M,
et al.; CIAO and CIAOW Study Groups. Antibiotic resistance pattern
and clinical outcomes in acute cholecystitis: 567 consecutive worldwide
patients in a prospective cohort study. Inz | Surg 2015;21:32-7.

de Man P, Verhoeven BA, Verbrugh HA, Vos MC, van den Anker JN.
An antibiotic policy to prevent emergence of resistant bacilli. Lancet
2000;355:973-8.

Morehead MS, Scarbrough C. Emergence of global antibiotic resistance.
Prim Care 2018;45:467-84.

Abi-Haidar Y, Sanchez V, Williams SA, Itani KM. Revisiting percutane-
ous cholecystostomy for acute cholecystitis based on a 10-year experi-
ence. Arch Surg 2012;147:416-22.

Francino MP. Antibiotics and the human gut microbiome: dysbioses and
accumulation of resistances. Front Microbiol 2015;6:1543.

Drekonja DM, Amundson WH, Decarolis DD, Kuskowski MA, Lederle
FA, Johnson JR. Antimicrobial use and risk for recurrent clostridium
difficile infection. Am | Med 2011;124:1081.e1-7.

Dik JW, Vemer P, Friedrich AW, Hendrix R, Lo-Ten-Foe JR, Sinha B, et
al. Financial evaluations of antibiotic stewardship programs-a system-
atic review. Front Microbiol 2015;6:317.

Chang YT, Coombs G, Ling T, Balaji V, Rodrigues C, Mikamo H, et
al. Epidemiology and trends in the antibiotic susceptibilities of gram-
negative bacilli isolated from patients with intra-abdominal infec-
tions in the Asia-Pacific region, 2010-2013. Int | Antimicrob Agents
2017;49:734-9.

Lob SH, Kazmierczak KM, Badal RE, Hackel MA, Bouchillon SK,
Biedenbach DJ, et al. Trends in susceptibility of Escherichia coli from
intra-abdominal infections to ertapenem and comparators in the united
states according to data from the SMART program, 2009 to 2013.
Antimicrob Agents Chemother 2015;59:3606-10.

Zhang H, Yang Q, Liao K, Ni Y, Yu Y, Hu B, et al. Update of incidence
and antimicrobial susceptibility trends of Escherichia coli and Klebsiella
pneumoniae isolates from Chinese intra-abdominal infection patients.
BMC Infect Dis 2017;17:776.

Nordmann P, Naas T, Poirel L. Global spread of carbapenemase-produc-
ing enterobacteriaceae. Emerg Infect Dis 2011;17:1791-8.

Gupta N, Limbago BM, Patel JB, Kallen AJ. Carbapenem-resistant
enterobacteriaceae: epidemiology and prevention. Clin Infect Dis
2011;53:60-7.

Www.ejcma.org


http://links.lww.com/JCMA/A43

