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Abstract:  Acute biliary infection (acute cholecystitis and acute cholangitis) is one of the common emergency conditions which carries significant 
morbidity and mortality. The risk factors are often associated with gallstones, biliary stasis and bile infection. Gram-negative bacteria 
are frequent isolates from bile and blood cultures in infectious cholangitis. Endotoxaemia from the gram-negative microbes results 
in circulatory shock and organ dysfunction. Therefore, prompt diagnosis with severity stratification and recognition of its potential 
rapid progression to life-threatening shock and multi-organ failure ensure execution of the three fundamental interventions in the 
initial management strategy, namely: resuscitation to support the organ, antimicrobial therapy and biliary decompression drainage to 
control the infection. This is the core principle in the management of severe acute cholangitis.
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1. Acute cholecystitis and 
cholangitis

Acute cholecystitis is an acute inflammatory disease 
of the gallbladder commonly secondary to the presence 
of gallstones. 90-95% of acute cholecystitis is due to 
gallstones while 5-10% are secondary to acalculus cho-
lecystitis [1-4]. Other rare causes include ischaemia, 
motility disorder, microbial infections.

Patients with symptomatic gallstones may progress 
to severe acute cholecystitis complicated by edema-
tous cholecystitis, emphysematous cholecystitis, 
necrotizing cholecystitis and suppurative cholecystitis 
or gallbladder empyema [5,6]. The degree and dura-
tion of obstruction as well as the presence of infection 
determine the severity of the disease [7]. Co-morbidity 
and medications are the other factors. For instance, 

diabetic patients are at higher risk for acute gangrenous 
cholecystitis [8].

Acute cholangitis is an acute condition with inflam-
mation and infection of the biliary tract. In 1877, Charcot 
first described the Charcot’s triad – a clinical pattern 
with intermittent fever accompanied by chills and rigor, 
right upper abdominal pain and jaundice. About 50-
70% of the patients with acute cholangitis present with 
Charcot‘s triad [9]. Later, in 1959, Reynolds and Dragan 
described a syndrome consisting of fever, jaundice, ab-
dominal pain, mental confusion or lethargy and shock 
[10]. They called it Reynold’s pentad with the underlying 
pathology of acute obstructive cholangitis. Longmire 
described these two conditions as acute suppurative 
cholangitis and acute obstructive suppurative cholan-
gitis [11]. They are associated with increased morbidity 
and mortality [12]. On the other hand, Boey and Way 
analysed 99 cases of cholangitis and found that biliary 
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suppuration did not correlate well with the clinical mani-
festation of severe cholangitis [13]. Moreover, acute 
cholangitis or infectious cholangitis can occur in the 
absence of biliary obstruction.

The common etiology for acute cholangitis includes 
choledocholithiasis, biliary strictures, hepatolithiasis 
(in East Asia), cholangiocarcinoma or pancreatic car-
cinoma, occluded endobiliary stent or biliary parasitic 
infestation [14,15]. Others include iatrogenic causes 
(Endoscopic Retrograde Cholangio- pancreatography 
[ERCP] or percutaneous transhepatic cholangiogra-
phy) and primary sclerosing cholangitis.

The presentation of these two acute conditions 
varies from mild biliary colic to critically ill patients with 
septicaemic shock. This review will emphasize on the 
management of moderate and severe acute chole-
cystitis and severe acute cholangitis in an emergency 
setting, i.e. during the first 72 to 96 hours following 
admission to the hospital. Definitive management of the 
underlying pathology and surgical techniques are not 
within the scope of this review.

2. Clinical approach in emergency 
setting

The approach to acute cholecystitis and cholangitis fol-
lows the principles of first haemodynamics stabilization 
of patients, then establish the diagnosis and assess the 
severity of the condition prior to treatment planning. 
The algorithm consists of parallel tracks of both antimi-
crobial treatment arm and interventional arm for source 
control. The mainstay in the control of biliary infection 
centers on effective systemic antibiotics with biliary 
decompression and drainage. Sound clinical judgment 
in sequencing and timing of these therapeutic activities 
has significant impact on the clinical outcome.

3. Diagnosis of acute cholecystitis
3.1. Acute cholecystitis

Acute cholecystitis is diagnosed clinically in patients 
with acute onset of right upper abdominal pain associ-
ated with fever and nausea. Localized abdominal ten-
derness and rebound with positive Murphy’s sign may 
be presence. Occasionally, the distended gallbladder is 
palpated. Patient with perforated gallbladder and bile 
peritonitis may have signs of peritonism.

In the process of diagnosing acute cholecystitis, 
the differential diagnoses to consider are perforated 
duodenal ulcer, acute pancreatitis, right pyelonephritis, 

liver abscess and hepatitis. It must be emphasized that 
elderly patients, patients with long-standing history 
of diabetes mellitus, steroid medication and immune-
compromised patients may not have the full display of 
clinical symptoms and signs. In this group of patients, 
high index of clinical suspicion for acute cholecystitis 
is crucial.

When acute cholecystitis is complicated by empy-
ema gallbladder, the clinical presentation may mimic 
acute cholangitis. Patient may appear toxic with clinical 
jaundice. White blood cells count and liver enzymes are 
elevated. Conversely, in a healthy and stoic individual 
with empyema gallbladder completely localized by 
omentum, the clinical signs may not be informative. The 
detection of gram-negative bacteria in blood culture 
should alert the clinician of the possibility of empyema 
gallbladder even when there are paucity of symptoms 
and signs for acute cholecystitis.

3.2. Acute cholangitis

A patient with acute cholangitis may deteriorate rapidly 
and progress to life- threatening critical condition [16]. 
This underscore the importance of early diagnosis 
based on initial clinical and laboratory assessment. 
The diagnosis is clear-cut when patients presents with 
Charot’s triad and Reynold’s pentad, however some 
patients may not manifest all the symptoms and signs 
[17]. Clinical acuity with high index of suspicion should 
be exercised for high risk patients.

The clinical strategy should be disease’s sever-
ity based. It is also important to distinguish between 
acute cholangitis and acute cholecystitis. Occasionally, 
both conditions can co-exist in acute biliary infection. 
Acute pancreatitis may occur in the presence of acute 
cholangitis.

Clinicians must be aware of other conditions such 
as acute coronary syndrome and perforated duodenal 
ulcer which can mimic an acute biliary emergency.

4. Severity assessment and risk 
stratification

Severity assessment and grading not only guide the cli-
nicians in the management of the patients, it also helps 
to allocate and prioritize scarce hospital resources. The 
risk assessment and stratification of acute biliary infec-
tion is based on Tokyo Guidelines 2013 (TG13) severity 
assessment criteria for acute cholangitis following the 
recent revision to the 2007 Tokyo Guidelines for the 
Management of Acute Cholangitis and Cholecystitis 
[18-20].
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4.1. Acute cholecystitis

The acute management of acute cholecystitis is guided 
by the severity of the condition as the spectrum of clini-
cal presentation may vary from a self-limiting infection 
to a potentially life-threatening fulminant disease. The 
concept of severity assessment in acute cholecystitis 
is based on the degree of inflammation and/or infection 
which may impact on organ dysfunction. The stratifica-
tion guides the clinician in decision making.

The revised Tokyo Guidelines TG13, proposed 
three grades of severity in acute cholecystitis. In severe 
(Grade III) acute cholecystitis, one or more of the fol-
lowing features are detected indicating the presence of 
organ dysfunction
1. Cardiovascular system – hypotension requiring do-
pamine ≥5µg/kg per min or any dose of norepinephrine
2. Central nervous system – change in mental status 
or consciousness
3. Respiratory system – PaO2/FiO2 ratio <300
4. Renal system – oliguria, serum creatinine > 2 mg/dl
5. Liver – PT-INR > 1.5
6. Haematological system – platelets < 100,000/mm3

In moderate (Grade II) patient, the acute cholecysti-
tis is accompanied by any one of the following
1. Raised white blood cell count (>18,000/mm3)
2. Palpable tender mass in the right upper abdominal 
quadrant
3. More than 72 hours from the onset
4. Marked local inflammation such as biliary peritonitis, 
pericholecystitic abscess, hepatic abscess, gangre-
nous cholecystitis, emphysematous cholecystitis

Mild (Grade I) acute cholecystitis is a category by 
exclusion when patient’s condition does not satisfy 
Grade II and Grade III acute cholecystitis criteria. Those 
patients with no organ dysfunction have mild inflamma-
tion of the gallbladder and suitable for cholecystectomy 
because it will be safe and low risks fall under this 
category of Grade I acute cholecystitis.

Progression of severity may not be step-wise. When 
patient develops any organ or system dysfunction, the 
severity is upgraded from Grade I to Grade III.

4.2. Acute cholangitis

Severity of acute cholangitis is classified into mild, mod-
erate and severe or Grade I, II and III respectively. The 
main criteria in the assessment of severity are the onset 
of organ dysfunction and the predicted risk of severity 
progression without prompt biliary intervention.

Organ dysfunction is a reliable predictor of poor out-
come. Severe (Grade III) acute cholangitis is defined as 

acute cholangitis for the group of patients who is asso-
ciated with the onset of organ and system dysfunction 
in at least one of the following
1. Cardiovascular system – hypotension requiring do-
pamine ≥5µg/kg per min or any dose of norepinephrine
2. Central nervous system – change in mental status or 
consciousness
3. Respiratory system – PaO2/FiO2 ratio <300
4. Renal system – serum creatinine > 2 mg/dl
5. Liver – PT-INR > 1.5
6. Haematological system – platelets < 100,000/mm3

Moderate (Grade II) acute cholangitis is associated 
with any two of the following
1. Abnormal white blood cell count (>12,000/mm3 or 
<4,000/mm3)
2. High fever (≥39 degree Celsius)
3. Age (≥75 years old)
4. Hyperbilirubinaemia (total bilirubin ≥5 mg /dL)
5. Hypoalbuminaemia (STD x 0.7)

When a patient with acute cholangitis, in the ab-
sence of organ dysfunction, does not meet the Grade III 
and Grade II acute cholangitis criteria at the initial diag-
nosis, it is classified as mild Grade I acute cholangitis.

It is important to be aware that patient initially as-
sessed as mild cholangitis may deteriorate to moderate 
and severe. The clinical condition can be very fluid and 
dynamic especially for elderly patients and immune-
suppressed patients.

4.3. Special high risk groups

High index of suspicion is needed in the elderly, ge-
riatrics and immune- compromised patients. Often 
these patients do not display clear and defined clinical 
symptoms and signs to guide the diagnosis. They are 
also more likely to deteriorate rapidly because of their 
limited physiological reserve [21]. 

5. Investigations
5.1. Laboratory tests

Full blood counts, procalcitonin and C-reactive protein 
(CRP) are useful index for inflammation and infection. 
Liver function tests helps to assess biliary stasis and 
obstruction. Elevated AST and ALT may suggest liver 
dysfunction and sepsis. Renal panel and coagulation 
profile assess the extent of organ dysfunction. When 
acute pancreatitis is suspected, serum amylase and li-
pase assay are relevant. Serum CA19-9 is less relevant 
at this juncture for the reason that the result can be 
spurious in the presence of hyperbilirubinaemia.
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Although there is no Level 1 evidence to support 
blood and bile culture in patients with acute cholangitis, 
it is generally a good practice to obtain the culture prior 
to antimicrobial therapy.

5.2. Diagnostic imaging

Imaging is necessary to confirm the diagnosis and to 
exclude the differential diagnoses. In addition, imag-
ing provides quantitative assessment of the bile duct, 
clarify the specific etiology for the biliary obstruction 
(calculus or tumour or stricture) and guide subsequent 
therapeutic interventions.

Erect abdominal roentgenography can be informa-
tive in patients with calcified gallstones and aerobilia. 
Occasionally, pneumoperitoneum suggesting a perfo-
rated viscus may be detected. In both, acute cholecys-
titis and acute cholangitis, the initial diagnostic imaging 
of choice is hepatobilairy ultrasonography, because it is 
non-invasive and cost-effective. The sonography find-
ings supporting the diagnosis of acute cholecystitis are 
peri- cholecystic fluid with thickened gallbladder wall 
or enlarged gallbladder (long axis >8cm and short axis 
>4 cm), sonography Murphy’s sign and striated lucent 
gallbladder wall [22].

Ultrasound has high sensitivity in detecting dilated 
bile duct but its sensitivity for diagnosing choledocho-
lithisis is low. It is important to note that a normal size 
bile duct on ultrasonography does not rule out acute 
cholangitis because it takes time for the bile duct to 
dilate following migration of obstructing gallstones in 
the bile duct. In most tertiary institutions, magnetic 
resonance cholangiopancreatography (MRCP), endo-
scopic ultrasound (EUS), and ERCP are available to 
diagnose choledocholithiasis. All of them have compa-
rable sensitivity and specificity [23]. MRCP is indicated 
when biliary calculus migration to common bile duct is 
suspected. MRCP imaging is not only radiation-free, it 
is also non-invasive. Therefore, it is preferred to ERCP 
when the probability of choledocholithiasis is assessed 
to be low [24]. With the advent of MRCP, the role of 
diagnostic ERCP for bile duct stone is fast disappear-
ing. However, it still plays a crucial role in the diagnosis 
of ampullary pathology. ERCP is best utilized when the 
likelihood of common bile duct stone or the need for 
intervention is high, or when less risker alternatives are 
not available [25].

EUS also offers high sensitivity in the diagnosis of 
choledocholithiasis. As EUS requires a skilled endos-
copist, this imaging service may not be available in 
some centers. CT scan is indicated in acute abdomen 
where abdominal ultrasonography may be technically 
difficult due to the pain. CT scan helps to exclude the 

differential diagnoses of acute pancreatitis, Mirizzi’s 
syndrome, perforated viscus and acute pyelonephritis. 
Tc-HIDA scan is rarely used in emergency setting.

6. Management in emergency 
setting

6.1. General

The acute management requires hospital admission 
to co-ordinate haemodynamic monitoring, intravenous 
fluid hydration, antibiotics administration, pain relief, 
resting of digestive system.

Bowel rest and intravenous fluids resuscitation 
and hydration should be instructed upon admission. 
Intramuscular or intravenous analgesia as indicated. 
Central venous line and per-urethral bladder catherter-
ization are indicated for grade III cholangitis to guide 
resuscitation and monitor the progress of the patient. 
Patients with grade II cholangitis with high risk of dete-
rioration should be monitor closely in high dependency 
ward. Low fat diet is recommended when oral feeding 
commences.

6.2. Antimicrobials therapy

The principles and concepts in the choice of antimi-
crobial is based on the knowledge of the most likely 
offending micro-organism, the pharmacokinetics and 
pharmacodynamics, adverse effects of the drugs, local 
antimicrobial susceptibility data, the severity of the 
infection, history of antimicrobial medication and the 
host physiology. The availability and cost of the drugs 
may be factors for consideration in some institutions. 
Initial broad spectrum antimicrobial therapy is revised 
to a more targeted narrow spectrum therapy once the 
micro-organism culture and sensitivity testing results 
are available.

If clinical response to the first line initial broad 
spectrum antimicrobial therapy within the first 48 hours 
is poor, prompt revision to second line antimicrobial 
therapy is crucial. At this juncture, it is important to 
remember that patients who are unresponsive to an-
tibiotics therapy may require urgent or early drainage 
(cholecystostomy) or cholecystectomy (gallstones).

It must be recognised that the recommended an-
timicrobial therapy protocol differs from institution to 
institution due to the differences in the local susceptibil-
ity of the micro-organisms and availability of the drugs. 
Institutions with antibiotics stewardship programme will 
provide a relevant guide to the choice of antimicrobial 
therapy.
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6.2.1. Acute choelcystitis
In mild acute cholecystitis, mono-microbial gram-
negative organism such as Escherichia coli is often 
the pathogen while in severe acute cholecystitis, poly-
microbial gram-negative and anaerobes or multi-drugs 
resistant microganisms are present [26,27].

For mild (Grade I) acute cholecystitis, oral 
cephalosporins (Cefotiam), wide- spectrum penicillin/ 
β-lactamase inhibitor (ampicillin/sulbactam) or oral 
fluoroquinolones (Levofloxacin or ciprofloxacin or 
Moxifloxacin) are recommended if indicated (Table 1). 
Cefazolin, Ceftriaxone, Cefoperazone and Ertapenem 
are the alternatives. The Tokyo Guidelines 2007 recom-
mended wide-spectrum penicillin/β-lactamase inhibitor 
(piperacillin/tazobactam or ampicillin/sulbactam) or 
second generation cephalosporin (cefmetazole) as 
the first line antimicrobial therapy for moderate acute 
cholecystitis [28]. In the revised TG13 guidelines Ampi-
cillin/sulbactam monotherapy is not recommended for 
Grade I acute cholecystitis because of its limited activ-
ity against Escherichia coli in the North America [29]. 
TG 13 guidelines recommeded Piperacillin/tazobactam 
for both hospital associated acute cholecystitis and 
community acquired Grade II acute cholecystitis [30].

The antimicrobials recommended for severe 
(Grade III) acute cholecystitis in TG13 guidelines are 
ceftazidime or cefepime or cefozopran with addition of 
or without metronidazole. The concern of ceftriaxone 
in association with biliary sludge is unproven scien-
tifically and its clinical relevance remains unclear. The 
alternative antimicrobials are Piperacillin/tazobactam 
or carbapanem based therapy (Imipenem/cilastin, 
meropenam, doripenem or ertapenam) or Aztreonam 
with or without metronidazole. The antimicrobials for 
healthcare-associated acute biliary infections are the 
same as for Grade III disease.

The duration of antimicrobial therapy for grade II 
and III acute cholecytitis, 4-7 days are recommended 
unless there is Gram–positive bacteremia (e.g. En-
terococcus spp and Streptoccoccus spp), two weeks 
antimicrobial therapy is advised to reduce the risk of 
infective endocarditis [29,30]. For grade I acute cho-
lecytitis, antimicrobial therapy can be discontinued 24 
hours following cholecystectomy. However, if there is 
evidence of perforation or emphysematous changes or 
necrosis of the gallbladder during cholecystectomy, 4-7 
days of antimicrobials therapy is advocated.

  Community-acquired acute cholecystitis Healthcare-associatede acute
cholangitis

Severity Grade I   Grade II   Grade IIIe All severities  

Antimicrobial agents  

Penicillin
-based  

Ampicillin/sulbacta mb 

not  recommended 
Piperacillin/tazobactam Piperacillin/tazobactam Piperacillin/tazobactam

Cephalosporin
-based  

Cefazolin,a or cefotiam,a 
or cefuroxime,a or 
ceftriaxone, or 
cefotaxime ± metronidazoled 
Cefmetazole,a 
cefoxitin,a flomoxef,a 
cefoperazone/ sulbactam 

Ceftriaxone, or cefotaxime, 
or cefepime, or cefozopran, 
or ceftazidime ± 
metronidazoled 
Cefoperazone/sulbactam 

Cefepime, or ceftazidime, 
or cefozopran ± 
metronidazoled  

Cefepime, or ceftazidime, 
or cefozopran ± 
metronidazoled  

Carbapenem-based   Ertapenem Ertapenem Imipenem/cilastatin, 
meropenem, doripenem, 
ertapenem  

Imipenem/cilastatin, 
meropenem, doripenem, 
ertapenem 

Monobactam-
based  

-   - Aztreonam ± metronidazole   Aztreonam ± metronidazole 

Fluorquinolon 
e-basedc 

Ciprofloxacin, or levofloxacin, 
or pazufloxacin ± 
metronidazoled 
Moxifloxacin 

Ciprofloxacin, or 
levofloxacin, or pazufloxacin 
± metronidazolec 
Moxifloxacin  

- -

a Local antimicrobial susceptibility patterns (antibiogram) should be considered for use.
b Ampicillin/sulbactam has little activity left against E. coli.
c Fluoroquinolone use is recommended if the susceptibility of cultured isolates is known or for patients with 
b-lactam allergies. Many ESBL-producing Gram-negative isolates are fluoroquinolone-resistant.
d Anti-anaerobic therapy, including use of metronidazole, tinidazole, or clindamycin, is warranted if a biliary-enteric 
anastomosis is present. The carbapenems, piperacillin/tazobactam, ampicillin/sulbactam, cefmetazole, cefoxitin, 
flomoxef, and cefoperazone/sulbactam have sufficient anti-anerobic activity for this situation.
e Vancomycin is recommended to cover Enterococcus spp. for grade III community-acquired acute cholangitis and cholecystitis, and 
healthcare-associated acute biliary infections. Linezolid or daptomycin is recommended if vancomycin-resistant Enterococcus (VRE) is 
known to be colonizing the patient, if previous treatment included vancomycin, and/or if the organism is common in the community.

Table 1. TG13 Antimicrobial Recommendation for Acute Cholecystitis [30]
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6.2.2. Acute cholangitis
The most frequent pathogens are gastrointestinal 
flora. There are Escherichia coli, Klebsiella species, 
Enterobacter species and Enterococcus species [31-
33]. Streptocococcus and Proteus are less frequent 
pathogen [34]. Polymicrobial with anaerobes such as 
Clostridium and Bacteriodes often occur in diabetes and 
immunocompromised patients. Empirical coverage for 
these organisms is advised. Resistant pathogens may 
be encountered in patients with health care-associated 
infections and empirical coverage should be adjusted 
accordingly. Once the bacteriology and sensitivity data 
are available, the most appropriate antibiotics must be 
selected.

The choice of antimicrobial agents is guided by 
severity of the infection. This practice is consistent 
with the Infectious Diseases Society of America 
(IDSA) guidelines for intra-abdominal infection [35] 
and Tokyo Guidelines 2013 (TG13). The antimicrobials 
recommendation by TG13 Tokyo Guidelines for acute 
biliary infection for acute cholangitis parellel that of 
antimicrobials for acute cholecystits (Table 2). For 
grade I acute cholangitis, the antimicrobials options 
are cephalosporin-based therapy, carbapenem-based 

therapy and fluoroquinolone-based therapy (Table 2). 
Likewise, Ampicillin/sulbactam monotherapy is not rec-
ommended for the same reason as acute cholecystitis 
as mentioned earlier. Coverage of anaerobic bacteria 
is generally not indicated in mild (Grade I) acute chol-
angitis unless an endobiliary stent or a biliary-enteric 
anastomosis is present.

For Grade II acute cholangitis, Piperacillin/tazobac-
tam and third and fourth generations cephlosporin are 
recommended. The other choices include either fluro-
quinolone-based therapy (Ciprofloxacin, or levofloxa-
cin, or pazufloxacin plus metronidazole, Moxifloxacin) 
or carbapenem based therapy (ertapenem). Comparing 
with Tokyo Guidelines 2007, monobactam-based is 
reserved for grade III acute cholangitis or healthcare 
assciated acute cholangitis in the new guideline [36]. 
Additional coverage for anaerobes with metronidazole 
is justified in moderate (grade II) acute cholangitis as 
majority of moderate acute cholangitis is pyogenic 
infection and polymicrobial cholangitis may be present 
[37]. Patients from institution suspected with hospital-
acquired multi-drug resistant organisms, especially 
those with indwelling stents, bilio-enteric anastomosis 

Community-acquired acute cholangitis Healthcaressociatede 
acute cholangitis 

Severity Grade I Grade II Grade IIIe All severities 

Antimicrobial agents    

Penicillin-
based 

Ampicillin/sulbactamb 
not recommended 

Piperacillin/tazobacta m Piperacillin/tazobactam Piperacillin/tazobactam

Cephalosporin-based Cefazolin,a or cefotiam,a 
or cefuroxime,a or 
ceftriaxone, or cefotaxime 
± metronidazoled 
Cefmetazole,a cefoxitin,a 
flomoxef,a cefoperazone/ 
sulbactam 

Ceftriaxone, or  cefotaxime, 
or cefepime, or 
cefozopran, or ceftazidime 
± metronidazoled 
Cefoperazone/sulbactam 

Cefepime, or ceftazidime, 
or cefozopran ± 
metronidazoled  

Cefepime, or ceftazidime, 
or cefozopran ± 
metronidazoled 

Carbapenem-based Ertapenem Ertapenem Imipenem/cilastatin, 
meropenem, doripenem, 
ertapenem 

Imipenem/cilastatin, 
meropenem, doripenem, 
ertapenem 

Monobactam-based - - Aztreonam ± metronidazole Aztreonam ± metronidazole 

Fluorquinolon 
e- basedc

Ciprofloxacin, or 
levofloxacin, or pazufloxacin 
± metronidazoled 
Moxifloxacin 

Ciprofloxacin, or 
levofloxacin, or pazufloxacin 
± metronidazolec 
Moxifloxacin  

- -

a Local antimicrobial susceptibility patterns (antibiogram) should be considered for use.
b Ampicillin/sulbactam has little activity left against E. coli.
c Fluoroquinolone use is recommended if the susceptibility of cultured isolates is known or for patients with 
b-lactam allergies. Many ESBL-producing Gram-negative isolates are fluoroquinolone-resistant.
d Anti-anaerobic therapy, including use of metronidazole, tinidazole, or clindamycin, is warranted if a biliary-enteric anastomosis
is present. The carbapenems, piperacillin/tazobactam, ampicillin/sulbactam, cefmetazole, cefoxitin, flomoxef, 
and cefoperazone/sulbactam have sufficient anti-anerobic activity for this situation.
e Vancomycin is recommended to cover Enterococcus spp. for grade III community-acquired acute cholangitis and cholecystitis,
and healthcare-associated acute biliary infections. Linezolid or daptomycin is recommended if vancomycin-resistant Enterococcus (VRE) 
is known to be colonizing the patient, if previous treatment included vancomycin, and/or if the organism is common in the community.

Table 2. Antimicrobial Recommendation for Acute Cholangitis from the TG13 [30]

362



A Serrablo et al

and malignancies, antibiotics should be selected 
accordingly.

For severe (Grade III) acute cholangitis, the an-
timicrobials options are Piperacillin/tazobactam or 
carbapanem based therapy (Imipenem/cilastin, me-
ropenam, doripenem or ertapenam) or cepalosporin 
based therapy (ceftazidime or cefepime or cefozopran 
with or without metronidazole) or Monobactam based 
therapy (Aztreonam with or without metronidazole). 
Vancomycin may be added for hospital-associated 
MRSA biliary infections of any severity.

Infectious disease physician’s input and the avail-
ability of institution antibiotic stewardship programme 
with local susceptibility pattern data will be invaluable 
in the decision making for antimicrobial agents against 
multi-drug resistant micro-organisms [38,39].

To achieve the best clinical outcome, the drug dos-
age must be titrated according to the renal and hepatic 
functions, particularly for patients with septicaemic 
shock. For instance, patient with liver impairment or 
failure, ceftriaxone must be titrated. The recommended 
duration of antimicrobial treatment is 4-7 days for acute 
cholangitis, however, if bacteraemia with Gram–posi-
tive bacteria e.g. Enterococcus spp and Streptococcus 
spp, two weeks antimicrobial therapy is advocated 
because of the risk of infective endocarditis [29,30].

7. Early biliary tract decompression 
and drainage for acute cholangitis

Older age, history of chronic smoking, prolonged pro-
thrombin time, higher blood glucose level, and dilated 
common bile duct on ultrasonography are predictors 
for poor response to conservation management alone. 
Patients aged older than 75 years had a significantly 
higher chance of failure of conservative treatment than 
those aged 75 years or less [40]. This group of patients 
will benefit from urgent biliary drainage.

In the era of minimally invasive surgery, the indica-
tion for emergent open operation for acute cholangitis is 
rapidly disappearing. Emergency operation for severe 
cholangitis carries high mortality rate [41]. Retrospective 
and randomized controlled trial data have convincingly 
demonstrated the better outcome, in term of morbid-
ity and mortality, of minimally invasive biliary drainage 
[42,43]. Biliary decompression and drainage is an effec-
tive intervention to control endotoxaemia in grade II and 
III acute cholangitis [44]. It also helps to improve the ac-
tive transfer of antimicrobial drugs into the bile [45,46].

There are two minimally invasive options in draining 
the biliary system without resorting to open operation, 
that is endoscopically or transhepatic percutaneously 

[47,48]. The endoscopic route is the preferred choice 
with proven safety and efficacy record [49,50]. In a 
randomized study, comparing between endoscopic 
nasobiliary drainage with sphincterotomy to T-tube 
drainage under laparotomy, the hospital mortality was 
significantly lower, 10% and 32% respectively [51]. For 
grade III cholangitis, especially when the patient is criti-
cally ill, endoscopic biliary drainage with either naso-
biliary stent (external drainage) or endobiliary stent 
(internal drainage) suffices [52,53]. In term of success 
rate, effectiveness and morbidity, randomised control 
trials data did not show a significant difference between 
naso-biliary and endobiliary stents [54]. However, 
endobiliary stent is more attractive because internal 
drainage has the advantage in preserving the entero-
hepatic circulation of the bile and therefore causes less 
electrolytes imbalance [55]. Furthermore, naso- biliary 
stent has a higher incidence of dislodge and patient’s 
discomfort. Endoscopic sphincterotomy and one-stage 
endoscopic choledocholithotomy is not recommended, 
especially for critically ill patients because of higher risk 
of haemorrhage [56]. Other complications associated 
with sphincterotomy are acute pancreatitis and bowel 
perforation [57].

Recent innovation has added single- or double-
balloon enteroscopy-assisted biliary drainage and 
endoscopic ultrasonography-guided biliary drainage 
to the endoscopic biliary drainage armamentarium 
[58,59]. In patients with altered surgical anatomy such 
as previous Roux-en-Y anastomosis, enteroscopy as-
sisted biliary drainage can be useful [60]. Endoscopic 
ultrasonography guided biliary drainage provides a 
salvage therapy when standard endoscopic drainage 
failed [61]. It must be emphasized that these innovative 
techniques should be performed by skilled endosco-
pists in high volume centers. TG13 recommends that 
endoscopic biliary drainage should be the first choice 
for biliary decompression in patients with non-surgically 
altered anatomy and the choice for techniques in can-
nulation and drainage should be left to endoscopist’s 
preference and comfort [62].

In patients who are not a candidate for endoscopic 
approach eg previous gastric or intestinal operation 
(eg Bilroth II subtotal gastrectomy and Roux-en-Y 
hepaticojejunostomy), or when endoscopic service is 
not available, percutaneous transhepatic approach is 
an alternative [63,64]. Improvement of clinical condition 
with fever resolution can be witnessed within 18-24 
hours in majority of the patients following percutaneous 
transhepatic biliary drainage [44].

Percutaneous drainage of the bile duct is also rec-
ommended to bail patients out from sepsis when they 
are too unwell to tolerate prone position for endoscopic 
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biliary drainage. Serious complications associated 
with percutaneous transhepatic biliary drainage are 
haemorrhage, sepsis, abscess, peritonitis and pleural 
effusion [65]. Retrospective data on percutaneous 
drainage reported a morbidity rate of 7% and mortality 
rate of 5% in a cohort of 42 patients [66].

Open drainage under laparotomy is a last resort 
where minimally invasive procedures are either not 
available or contraindicated. As emergency open 
operation carries high risk of morbidity and mortality, 
the duration of the operation should be kept as brief as 
possible with the primary objective to decompress the 
biliary tract with a T-tube placement. Attempt to remove 
or clear the biliary calculi should be avoided during the 
operation [67].

The timing of biliary drainage depends on the sever-
ity of infection. Biliary drainage for grade III acute chol-
angitis is best performed as soon as possible when the 
patient is stabilized. Delay in biliary drainage for more 
than 72 hours is associated with poor outcome [68]. 
For grade II acute cholangitis, the procedure should be 
performed early within 12-24 hours following stabiliz-
ing the haemodynamics of the patients [52]. It must be 
emphasized here that patients with acute cholangitis 
may deteriorate rapidly and thereby losing the opportu-
nity to intervene early. The patients who have delayed 
decompression following failed medical therapy are at 
high mortality risk [69].

8. Gallbladder drainage for acute 
cholecystitis

Unlike acute cholangitis, gallbladder drainage is gener-
ally not the first consideration and is seldom indicated. 
The mainstay of treatment for acute cholecystitis is 
early or emergency laparoscopic cholecystectomy. 
Unless patients do not respond to initial antibiotics 
therapy, and at the same time unfit for cholecystectomy, 
gallbladder drainage is indicated [70-72]. Acalculous 
cholecystitis in elderly high-risk patients with prohibi-
tive co-morbidities are suitable indications for percu-
taneous gallbladder drainage [73]. In situation when 
the diagnosis of acalculous cholecystitis is uncertain, 
percutaneous cholecystotomy can be diagnostic with 
majority of the patients improved after the procedure.

The technical options for gallbladder drainage 
are percutaneous transhepatic gallbladder drainage 
(PTGBD), percutaneous gallbladder aspiration, endo-
scopic ultrasonography-guided gallbladder drainage 
(EUSGD) and endoscopic naso-cholecystic drainage 

[74,75]. Percutaneous transhepatic gallbladder drain-
age is performed under image guidance and this 
technique is generally less demanding than endoscopic 
naso-gallbladder drainage. Although EUSGD has been 
reported to be comparable to PTGBD in term of feasibil-
ity and efficacy, it is currently not recommended as a 
standard method of drainage [72,76].

9. Emergency cholecystectomy and 
cholecystostomy

Laparoscopic cholecystectomy is the operation of 
choice for mild acute cholecystitis. As to the question 
of timing of operation, early laparoscopic cholecystec-
tomy is generally well accepted as safe and effective in 
centres with the expertise in minimally invasive surgery 
[77,78]. It is important to take note that early operation 
should be scheduled within 96 hours after the onset 
[79]. Early surgery has been shown to be advantages 
in terms of reduced hospital stays, absence from work, 
treatment cost, conversion rate and re-operation 
rate [80].

In moderate grade II cholecystitis, early chole-
cystectomy is advocated in experienced centers, 
however, consideration for subtotal cholecystectomy, 
cholecystostomy or open gallbladder drainage if severe 
local inflammation is discovered and cholecystectomy 
is judged hazardous or technically difficult during the 
operation. If this is suspected pre-operatively and cho-
lecystectomy is predicted to be technically challeng-
ing, percutaneous gallbladder drainage and medical 
treatment first followed by delayed cholecystectomy is 
recommended [81].

Urgent laparoscopic cholecystectomy carries a 
higher risk of conversion. Conversion should not be 
viewed as failure of the operation but rather as a sound 
surgical judgment for patient safety reason. The dura-
tion of emergency laparoscopic cholecystectomy is an 
independent predictor for a higher incidence of post-
operative complications. Comparing with laparoscopic 
cholecystectomies performed in less than an hour, the 
cumulative risk for perioperative complications is four 
folds higher for operations performed in more than two 
hours [82].

Emergency cholecystectomy for Grade III acute 
cholecystitis is best avoided as it carries significant 
morbidity and mortality. Delayed cholecystectomy fol-
lowing urgent management of organ dysfunction and 
possible gallbladder drainage is recommended [81].
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10. Management of 
choledocholithiasis

Definitive management of choledocholithiasis is usu-
ally deferred till the resolution of acute cholangitis. The 
options of one-stage and two-stage laparoscopic cho-
ledocholithotomy depend on the availability of expertise 
in the institution [83]. In experienced hands, one-stage 
operation (laparoscopic cholecystectomy with either 
transcystic or transcholedochotomic choledocholi-
thotomy) and two-stage operation (laparoscopic cho-
lecystectomy with either pre- or postoperative ERCP 
common bile duct exploration) are safe and reliable in 
clearing common bile duct stones [84,85]. Detailed dis-
cussion on the definite surgery is not within the scope 
of this review.

11. Predictors of outcome
The outcome of acute cholecystitis and acute cholangi-
tis correlates with the severity grading. Gigot selected 
seven predictors of mortality in acute cholangitis – acute 
renal failure, associated liver abscesses, high malig-
nant biliary stricture, liver cirrhosis, age and female 
gender–from a statistical analysis of 140 parameters in 
449 acute attacks [86]. In a recent study of 108 patients, 
total bilirubin, partial prothrombin time and associated 
liver abscess were identified as predictors of mortality 
for acute cholangitis [87]. Most of these predictors for 
mortality in acute cholangitis are the criteria for severe 

grade III acute cholangitis. Predictors of post-operative 
mortality following emergency biliary surgery for severe 
acute cholangitis are co-morbidity, pH<7.40, platelet 
count <150x109/mL, serum albumin <30 gm/L and total 
bilirubin ≥90 µmol/L [88]. These predictors are the func-
tion of surgical fitness and the degree of sepsis. By bail-
ing the patient out of sepsis with medical and minimally 
invasive procedure in the emergency setting, it saves 
the patient from a high risk emergency operation and 
hence, converting it to an elective operation.

12. Conclusion
Acute biliary infection presents with varying severity and 
has a diverse etiology. As severe acute biliary infection 
is associated with grave prognosis and high mortality 
rate, co-ordinated and organized efforts to execute the 
clinical strategy in resuscitation, organ support, admin-
istration of systemic antimicrobials, early scheduling 
of biliary decompression and subsequent definitive 
management are key factors in achieving good clinical 
outcome. Better understanding and innovations in the 
application of intensive care, the appropriate antimicro-
bial treatment and prompt biliary decompression has 
contributed to the improved mortality and morbidity 
profiles of this disease in the last two decades.
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