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Abstract

Acute cholangitis is an infection of the biliary system that typically results from obstruction. Common causes
include choledocholithiasis, strictures, foreign bodies (such as biliary stents) parasitic worms (e.g. ascarids) and
compression from an external structure. Obstruction allows for higher bacterial concentrations and bacterial
proliferation. With biliary stasis and increases in intraductal pressure, bacteria migrate into the venous and
lymphatic systems with subsequent bacteremia. The rate of gallstone development is 3-4 % annually in those
>60 years old with up to a 15% overall prevalence in the US. In the US, 85% of ascending cholangitis cases are a
consequence of choledocholithiasis. The gram-negative bacteria E coli, Klebsiella, Pseudomonas and
Enterobacter are the most commonly identified pathogens. Anaerobes are less common.
Ascending cholangitis is classically diagnosed by the presence of Charcot’s triad — fever, right upper quadrant
pain and jaundice. Though very specific, the presence of Charcot’s triad is only 26% sensitive and thus its
absence does not rule out the diagnosis. All patients with suspected ascending cholangitis should undergo
appropriate fluid resuscitation, be given broad spectrum antibiotics to cover the likely enteric pathogens, and
closely monitored for worsening in their clinical condition.
Once initial assessment is complete and resuscitative efforts begun, imaging is often helpful in confirming the
diagnosis of ascending cholangitis. After the diagnosis has been confirmed, ERCP and biliary drainage is
indicated.
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Introduction

Case Example/; A 48-year-old man with one prior
episode of gallstone pancreatitis and subsequent
cholecystectomy presented to a community
hospital Emergency Room complaining of one day
of progressive epigastric pain with bilious, non-
bloody vomiting. The pain was non-radiating and
not associated with fevers or obvious jaundice.
Initially his heart rate was in the 80s and blood
pressure 120s/80s. His WBCs on admission were
7300/uL, his total bilirubin was 2.3 mg/dL, AST/ALT
were 516/388 U/L, GGT 335 U/L and his alkaline
phosphatase was 130 U/L. His lipase was normal at
49 U/L. CT abdomen/pelvis with contrast was
performed and the initial review suggested
possible, though not obvious, biliary pathology. He
was admitted for observation.

Though our patient had a relatively benign initial
presentation, he developed a fever to 101.9
degrees Fahrenheit on his first day of admission. A
repeat review of his CT scan at our facility
suggested a 4 mm filling defect in the common bile
duct suspicious for CBD stone. Piperacillin-
tazobactam and IV fluids were given and the patient
quickly defervesced though his bilirubin increased
to 4.3 mg/dL.

In cases such as this, it is important to rapidly
determine (1) if the patient has ascending
cholangitis and (2) how quickly intervention is
required. In the article below, the authors discuss
the approach to suspected ascending cholangitis
including special situations including
anticoagulation and pregnancy.

Epidemiology
Acute cholangitis is an infection of the biliary

system that typically results from obstruction.
Common causes include choledocholithiasis,

strictures, foreign bodies (such as biliary stents)
parasitic worms (e.g. ascarids) and compression
from an external structure. Obstruction leads to
increased pressure in the biliary tree and biliary
stasis with subsequent malfunction of normal
biliary defenses and increase in bacterial
concentration. In health, there is typically minimal
migration of duodenal bacteria past the ampulla in
a patient with no prior biliary intervention. Bacteria
which do migrate upstream are generally flushed
back out via normal bile flow. Obstruction allows
for higher bacterial concentrations and bacterial
proliferation. With biliary stasis and increases in
intraductalpressure, bacteria migrate into the
venous and lymphatic systems with subsequent
bacteremia [1]. Since normal flow of bile moves
bacteria out of the biliary system to prevent
infection, restoring a normal flow of bile is the
cornerstoneof treatment.

The rate of gallstone development is 3-4 % annually
in those >60 years old with up to a 15% overall
prevalence in the US. Multiparity, female gender,
obesity, and certain ethnic backgrounds also
predispose to cholelithiasis. Seventy-five percent of
female Pima Indians, for example, have gallstonesas
adults [2]. Migration of gallstones distally in the
common bile duct may lead to ductal obstruction
and cholangitis. In the US, 85% of ascending
cholangitis cases are a consequence of
choledocholithiasis [3]. Additional risk factors
include primary sclerosing cholangitis, biliary
stricture, and recurrent pyogenic cholangiopathy.
Patients with prior biliary intervention such as
biliary stent placement are at increased risk for
cholangitis due tobiofilm formation and eventual
stent obstruction [4]. Of patients admitted with
gallstone disease, up to 9% are for acute
(ascending) cholangitis. The gram-negative bacteria
E coliKlebsiella, Pseudomonas,and Enterobacter are
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the most commonly identified pathogens.
Anaerobes are less common.

Diagnosis of Cholangitis

Ascending cholangitis is classically diagnosed by the
presence of Charcot’s triad — fever, right upper
quadrant pain and jaundice. Though very specific,
the presence of Charcot’s triad is only 26% sensitive
and thus its absence does not rule out the diagnosis
[5]. A high percentage of patients with acute
cholecystitis will also present with positive
Charcot’s triad, meaning that it also lacks
specificity. In severe cholangitis with sepsis,
Reynold’s pentad, which includes
hypotension/shock and altered mental status in
addition to the triad, is found in fewer than 7% of
patients [6]. While it is vital to consider and exclude
ascending cholangitis in such cases, it is also
important to remember that a number of other
conditions may lead to RUQ and jaundice, and that
some of these conditions may be associated with
fever as well. (tablel)

Ascending cholangitis
Choledocolithiasis

Acute Cholecystitis

Mirrizzi’s syndrome

Lemmel’s syndrome

Biliary Strictures/Secondary cholangitis
Primary Sclerosing cholangitis
Chronic Pancreatitis

Choledochal cyst
Autoimmune/IgG4-related cholangitis
Duodenal, ampullary, biliary or
pancreatic malignancy

Viral hepatitis

Table 1: Causes of right upper quadrant pain and
jaundice.

A more clinically applicable tool for diagnosis may
be the Tokyo guidelines [5]. These guidelines divide
cases into suspected or definite based on three
categories of criteria: systemic symptoms,
laboratory results, and imaging findings. (Table 2)
For suspected disease, one must have systemic
symptoms as well as suggestive imaging or lab
findings. Definitive diagnosis calls for systemic
symptoms and both suggestive imaging and lab
findings.

It is important to remember that in acute
cholecystitis, a leukocytosis and mild bilirubinemia
may be present, though bilirubin greater than 4
mg/dL suggests common bile duct obstruction [7].A
common bile duct measuring greater than 6 mm
also suggest a mechanical biliary obstruction,
though prior cholecystectomy may enlarge the
common bile duct, creating a diagnostic dilemma.
Acute viral hepatitis may also present with jaundice
and RUQ pain, though significant elevations in
WBCs and CRP are rare[4]. In such cases, imaging of
the biliary system should be normal. Acute viral
hepatitis serologies should be performed when
transaminase elevation is present and there is no
obvious biliary pathology.
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A Fever or chills SIRS
Direct Elevated
hyperbilirubinemia  aminotransferases
B (>1.5 ULN)
Biliary ductal Definitive etiology
dilation seen (e.g. biliary
C stone)

Table 2: Tokyo diagnostic criteria for ascending
cholangitis. ULN= upper limits of normal.

SIRS: Systemic Inflamatory Response Syndrome; A:
Systemic symptoms; B: Lab. findings; C: Imaging findings

Management

Initial steps should include a rapid assessment of
clinical severity including vital signs as well as
mental status. Basic laboratory evaluation is
performed to assess for end organ dysfunction and
to confirm etiology. These labs should include
complete blood count, complete metabolic panel,
and INR/PT. In those who are febrile, blood
cultures should be performed prior to the initiation
of antibiotics. In patients with SIRS or evidence of
end organ dysfunction, admission to an intensive
care unit is recommended.

All patients with suspected ascending cholangitis
should undergo appropriate fluid resuscitation, be
given broad spectrum antibiotics to cover the likely
enteric pathogens, and closely monitored for
worsening in their clinical condition.

Risk stratification is imperative to determine the
timing of interventions to decompress the biliary
system such as ERCP or percutaneous drainage.
The Revised Tokyo guidelines provide a three-tiered
grading system for this purpose (table 3).

Grade lll: ~ Cholangitis with dysfunction in at
severe least one organ or system:

1. Cardiovascular
dysfunction: hypotension
requiring pressor support

2. Neurological dysfunction:
altered mental status

3. Respiratory dysfunction:
Pa0,/FiO, ratio <300

4. Renal dysfunction: oliguria,
serum creatinine >2.0

mg/dI

5. Hepatic dysfunction: INR
>1.5

6. Hematological dysfunction:
platelets <100,000/mm?

Grade ll:  Cholangitis with any two of the

moderat  following:

e 1. Abnormal WBC count
(>12,000/mm?3 or
<4,000/mm3)

High fever (>39°C)
Age (275 years old)
Hyperbilirubinemia (total
bilirubin 25 mg/dl)

5. Hypoalbuminemia (< 0.7 x
lower limit of normal)

Gradel:  Cholangitis that does not meet
mild criteria for moderate or severe
disease

Table 3: Revised Tokyo criteria for determining the
severity of cholangitis.

Patients with severe disease should receive ERCP as
soon as they are medically stabilized. All others can
receive the procedure safely within 24 hours,
though the exact timing is not certain [5].

Once initial assessment is complete and
resuscitative efforts begun, imaging is often helpful
in confirming the diagnosis of ascending cholangitis.
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Right upper quadrantultrasound (RUQUS)is often
the first imaging study performed given its ease of
access,low cost, and lack of radiation exposure.
Biliary dilation on RUQUS is often seen, but its
absence does not rule out cholangitis. In those in
whom the diagnosis remains in doubt after RUQ US,
MRCP is the best cross-sectional imaging modality
to define a definitive etiology given its high-
resolution reconstruction of the biliary tree without
contrast or radiation exposure. CT scan may also be
used in those who are not candidates for MRCP or
where MRCP is not readily available, though it has
less sensitivity for choledocholiths which is the
most common etiology. While ERCP is highly
accurate as a diagnostic test, its higher risk profile
makes is most appropriate as a therapeutic rather
than a diagnostic tool.

Once the diagnosis has been confirmed, ERCP and
biliary drainage is indicated. The timing of
endoscopy depends on the severity as illness as
discussed above. In those with category lll(severe)
disease, biliary drainage should be performed as
soon as the patient has been stabilized. For those
in the moderate and mild categories, the timing is
less clear. The Tokyo guidelines suggest that the
lowest severity patients can safely receive biliary
drainage in 24 hours [8]. This is largely based on
expert opinion as well as a study by Chak and
colleagues which showed that delay beyond 24
hours was associated with worse outcomes [9]. This
study, however, did not stratify subjects by severity
and so it is possible that the results were
confounded by a higher number of severely ill
patients. Recent studies indicate that the safe
window of ERCP may in fact be longer. Khashab
and colleagues retrospectively examined 90
patients with ascending cholangitis treated with
ERCP and drainage. They found that after 72 hours
both total costs as well as the composite endpoint

of death, persistent organ failure, and ICU days
were higher [10]. Hou, et al. performed a somewhat
larger study looking at the impact of ERCP timing on
outcome in 199 patients. While no difference in
mortality was found, delays of greater than 48
hours led to a disproportionate increase in length of
stay and that at greater than 72 hours patients had
more hypotension requiring vasopressor support
[11]. One reason for delay in ERCP in some centers
is the impression that cases done on the weekends
may have worse outcomes than those done during
the work week, presumably due to less experienced
teams performing these procedures. Tabibian, et al.
retrospectively examined this possibility, comparing
outcomes in 181consecutive ERCP at the Mayo
Clinic [12] There were no differences in any of the
examined outcomes in ERCPs performed on the
weekend versus weekdays. While highly quality
prospective studies on the matter would be
welcome, it appears that ERCP is equally safe and
effective on the weekend, and that most ERCP for
biliary decompression in mild to moderate cases
should be done within 48 hours and certainly no
later than 72 hours after admission. Of course,
careful observation to detect clinical deterioration
warranting earlier intervention is critical.

Given that ERCP can be delayed 24-48 hours in non-
severe cases responding to medical therapy, some
consideration should be given to transferring
patients to a center that performs a high volume of
ERCP. When patients receive ERCP by endoscopists
and at centers with high volume of ERCP, the
likelihood of success increases and the likelihood of
adverse events decreases significantly

[13]. This principle must be balanced with the
patients’ wishes, clinical stability and regional
availability of ERCP.
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Special Situations:

While ERCP with stent placement is a low-risk for
bleeding complications per ASGE guidelines [14],
sphincterotomy is high risk and the endoscopists
must take caution in patients currently receiving
anticoagulation or dual antiplatelet therapy.
Bleeding occurs in up to 2% of sphincterotomies
and the risk increases with anticoagulation,
antiplatelet agents or acute inflammation [15]. For
an elective high-risk procedure, warfarin would be
stopped five days prior and the novel
anticoagulants stopped at least 2 days prior
depending upon creatinine clearance [14]. Aspirin
can be continued peri-procedurally, though
clopidogrel should be discontinued at least 7 days
prior to sphincterotomy. Clearly, one does not have
the luxury of such time in cases of acute cholangitis.

As such, the endoscopist has two choices —to
reverse the effects of the
anticoagulants/antiplatelet agents or to avoid or
minimize the size of sphincterotomy. The precise
manner of reversing these agents is beyond the
scope of this article and the reader is directed to
several excellent articles on the topic. (16) If a
patient is in need of biliary drainage and the risk of
reversal is deemed unacceptably high, one may
avoid a sphincterotomy and a place a 7-french
plastic biliary stent. This stent is of sufficient size to
effect adequate drainage in most cases, but small
enough to be easily passed through an intact
sphincter of Oddi. There is some data that avoiding
sphincterotomy may decrease the risk of post-ERCP
pancreatitis (PEP) as well [17]. If the endoscopist
desires to remove a choledocholith at the same
setting, this generally cannot be done via an intact
papilla. Options in this case include making a small
(2-3mm) sphincterotomy and performing a papillary
balloon dilation. This is associated with fewer

bleeding complications and the limited eliminates
the increase risk of PEP induced by balloon dilation
in western population[18]. If stone extraction is
incomplete or not performed, follow up ERCP may
be accomplished after clinical recovery from
cholangitis, typically in 3-4 weeks.

Pregnancy is a unique clinical situation where risks
to the unborn child must be weighed against the
benefits of treatment. Pregnancy itself increases
the risk for biliary stones [19]. Up to 10% of women
post-partum have evidence of new cholelithiasis,
though only 1% of those will develop symptoms.
Pregnancy is also a risk factor for post-ERCP
pancreatitis, occurring in 12-16% of patients;
prophylaxis with indomethacin is restricted as this
can be teratogenic. In addition, MRCP is contra-
indicated in the first trimester. Sedation, radiation,
and the procedural risk of pancreatitis involved with
ERCP can pose harm to both mother and child.
Acute cholangitis, however, poses a higher risk to
the patients and ERCP is therefore indicated even in
pregnancy.(20)

According to the American College of Obstetricians
and Gynecologists, radiation exposure of less than
50 mGy has not been shown to be harmful to a
fetus, and ERCP exposes a fetus to less than 6 mGy,
though ‘as low as reasonably achievable’ should be
the goal. If surface ultrasound fails to confirm
biliary stones, EUS could be used provided the
benefits were found to outweigh the risks of
sedation. If there is strong clinical suspicion for
cholangitis, ERCP can be attempted without
fluoroscopy and several different approaches have
been described. Wire placement can be confirmed,
aspiration of bile through the sphincterotomy or
balloon, or in rare instances, via cholangioscopy.
Once successful biliary cannulation has been
confirmed, a plastic biliary stent can be placed that
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will allow for appropriate bile drainage.
Alternatively, a sphincterotomy could be
performed. Either of these options may result in
spontaneous extraction of biliary stones; if stones
remain, as long as biliary drainage occurs, removal
can be attempted after delivery if late enough in
pregnancy.

Sedation to the mother does pose risk to the child,
and thus the ASGE recommends an Obstetrics
consult prior to any procedure as well as the use of
an anesthesiology providerfor the procedure itself
[20]. There are currently no available medications
that are class A, though meperidine and propofol
areclassB; fentanyl and midazolam have not been
shown to be teratogenic in humans at usual doses
but are not preferred.

If ERCP is unsuccessful or unavailable, biliary
drainage must be accomplished by other means. An
interventional radiologist can perform
percutaneous trans-hepatic biliary drainage under
ultrasound guidance [5]. This is most likely to be
successful when there is significant biliary dilation
for the radiologist to target. A percutaneous drain
placed this way can be temporizing until definitive
removal of the obstruction can take place when the
patient is more stable. Another option is the so-
called rendezvous procedure where the
interventional radiologist advances a
percutaneously placed guidewire trans-hepatically
into the duodenum [21]. The endoscopist then
retrieves the wire and performs the remainder of
the ERCP in standard fashion.

In patients with surgical altered anatomy such as
those post-roux-en-Y gastric bypass or
pancreaticoduodenectomy (Whipple procedure),
endoscopic access to the bile duct can be more
challenging. Options in these cases include balloon-

assisted enteroscopy, ERCP via surgically placed
gastrostomy, EUS guided biliary access, and IR-
directed transhepatic drainage [22]. Selection will
be based on local expertise. If none of the
aforementioned options were successful, surgical
biliary drainage may be performed, though this is a
much more morbid procedure, especially in a
patient with severe cholangitis.

Prognosis and follow up

Prior to ERCP, mortality from severe cholangitis was
nearly 50% [23], though modern data suggests
mortality ranges from 3 - 11% [24,25] with much of
it coming from severe cases. If a plastic stent is
placed, this needs to be removed within 8 weeks of
placement as there is a high rate of stent occlusion
if they are left in place longer with more narrow
stents more likely to occlude [26]. In patients with
an intact gallbladder in whom choledocholithiasis
was the etiology of the cholangitis,
cholecystectomy is recommended due to a
significantly increased morbidity, often due to
recurrent cholangitis, when surgery is foregone
[27]. Due to the associated inflammation, most
surgeons prefer a reasonable interval between the
episode and subsequent cholecystectomy. Liand
colleagues compared patients undergoing surgery
within 6 weeks of AC to those with a longer delay.
Surgical delay was associated with significantly
more intraoperative (28.8% vs 9.4%) and
postoperative (42.5% vs 15.6%) complications [28].
In those with cholangitis due to biliary strictures,
ascertaining the etiology of the stricture through
directed sampling by brushing, biopsies, and or
EUS/FNA is critical, though this is often best
performed after the resolution of the acute
episode.
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Case Example Conclusion

ERCP was performed on hospital day 2 and revealed
an 8 mm stone in the distal common bile duct. A
sphincterotomy was performed and a brown and
black pigment stone was removed - likely a
retained stone left in place during his
cholecystectomy. Balloon sweep did not reveal any
additional stones. PCR testing detected
Enterobacteriaceae and Escherichia coli in his blood,
though standard blood cultures were negative, and
the patient recovered uneventfully on a two-week
course of oral ciprofloxacin
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