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Abstract Although the diagnostic and severity grading 

criteria on the 2013 Tokyo Guidelines (TG13) are used 

worldwide as the primary standard for management of acute 

cholangitis (AC), they need to be validated through 

implementation and assessment in actual clinical practice. 

Here, we conduct a systematic review of the literature to 

validate the TG13 diagnostic and severity grading criteria for 

AC and propose TG18 criteria. While there is little evidence 

evaluating the TG13 criteria, they were validated through a 

large-scale case series study in Japan and Taiwan. Analyzing 

big data from this study confirmed that the diagnostic rate of 

AC based on the TG13 diagnostic criteria was higher than 

that based on the TG07 criteria, and that 30-day mortality in 

patients with a higher severity based on the TG13 severity 

grading criteria was significantly higher. Furthermore, a 

comparison of patients treated with early or urgent biliary 

drainage versus patients not treated this way showed no 

difference in 30-day mortality among patients with Grade I 

or Grade III AC, but significantly lower 30-day mortality in 

patients with Grade II AC who were treated with early or 

urgent biliary drainage. This suggests that the TG13 severity 

grading criteria can be used to identify Grade II patients 

whose prognoses may be improved through biliary drainage. 

The TG13 severity grading criteria may therefore be useful 

as an indicator for biliary drainage as well as a predictive 

factor when assessing the patient’s prognosis. The TG13 

diagnostic and severity grading criteria for AC can provide 

results quickly, are minimally invasive for the patients, and 

are inexpensive. We recommend that the TG13 criteria be 

adopted in the TG18 guidelines and used as standard practice 

in the clinical setting. Free full articles and mobile app of 

TG18 are available at: 

http://www.jshbps.jp/modules/en/index.php?content_id=47

. Related clinical questions and references are also included. 
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Introduction 

Acute cholangitis (AC) occurs when biliary stenosis, due to 

various benign causes (often bile duct stones) or the presence 

of a tumor, results in cholestasis and biliary infection. This 

biliary stenosis or blockage elevates pressure within the 

biliary system and flushes the microorganisms or endotoxins 

from the infected bile into systemic circulation, inducing a 

systemic inflammatory response [1, 2]. Mortality risk is high 

if the condition is not treated with antibiotic therapy and 

biliary pressure is not immediately reduced using 

appropriate methods. We, therefore, need to be able to 

reliably diagnose and assess the severity of cholangitis to 

determine whether the patient’s life is in danger. 

However, very little evidence related to AC has been 

collected over the years, and the evidence that does exist is 

extremely old. No globally accepted diagnostic criteria for 

AC have existed. Although AC has long been diagnosed on 

the basis of Charcot’s triad, as discussed in greater detail 

below, this method is problematic because of its low 

sensitivity (around 26%). The lack of evidence in this field 

has prompted specialists to establish a consensus. Thus, the 

International Consensus Meeting for the Management of 

Acute Cholecystitis, Cholangitis was held on 1–2 April 2006 

in Tokyo, Japan. Based on the outcomes from this meeting 

and a systematic review of the literature, the Tokyo 

Guidelines for the management of AC and cholecystitis 

(TG07) were published in 2007 and the first ever diagnostic 

and severity grading criteria for AC were presented [2]. 

However, validation of the TG07 diagnostic criteria in actual 

clinical practice revealed that these guidelines were not 

sufficiently sensitive to identify potentially life-threatening 

cases [3, 4]. Moreover, the TG07 severity grading criteria 

were found to be of limited use due to the ambiguous 

definition of moderate cholangitis as “not responding to 

initial treatment” and the lack of methodologies allowing 

clinicians to carry out rapid assessment at the time of 

diagnosis [3–6]. In 2013, therefore, the criteria for diagnosis 

and severity grading of AC were amended and reintroduced 

as the updated TG13 guidelines [5], based on a systematic 

review of the literature, international consensus meetings, 

and multicenter study. 
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Today, it is recommended to manage AC by referring to 

the globally accepted diagnostic criteria and severity grading 

criteria as defined in the TG13 guidelines. However, the 

criteria for diagnosis and severity grading defined in these 

guidelines also need to be re-examined and amended after 

implementation and assessment in the clinical setting [7]. 

TG13 also needs to be validated through application in 

clinical practice. Here, we validate the criteria for diagnosis 

and severity grading of AC in the TG13 guidelines based on 

a systematic review of the literature and, in particular, a 

large-scale Japanese/Taiwanese joint case series study and 

propose diagnostic and severity grading criteria for the TG18 

guidelines. 

Diagnostic criteria for acute cholangitis 

Q1. What is the role of Charcot’s triad in the diagnostic 

criteria for acute cholangitis? [Background question] 

Charcot’s triad shows very high specificity. The presence of 

Charcot’s triad strongly suggests the presence of acute 

cholangitis. However, due to the low sensitivity, it is not 

applicable in using as diagnosis criteria for acute 

cholangitis. (Level D) 

Acute cholangitis has long been diagnosed on the basis of 

Charcot’s triad, which relies on clinical signs [8]. Although 

Charcot’s triad provides highly specific diagnostic criteria 

[9], studies have reported its sensitivity to be on the order of 

50 to 70% [9–16]. More recent multicenter case series 

studies showed Charcot’s triad diagnosis rates to be much 

lower (26.4% [4] and 21.2% [17]). Thus, the ability of this 

method to diagnose AC is severely limited. 

To compensate for the low sensitivity of Charcot’s triad, 

the TG07 diagnostic criteria were based on Charcot’s triad 

with the addition of blood test and imaging findings; 

however, this still did not provide sufficient sensitivity. In 

the updated TG13 guidelines, the Tokyo Guidelines 

Revision Committee conducted joint research at multiple 

sites. Initially, when the TG07 items were reclassified as 

three main clinical manifestations based on Charcot’s triad, 

the method had exhibited good sensitivity (95.1%) but poor 

specificity (66.3%) due to the high rate (38.8%) of false 

positives for acute cholecystitis. Excluding abdominal pain, 

one of the Charcot’s triad, gave 91.8% sensitivity and 77.7% 

specificity, with a 5.9% false positive rate for acute 

cholecystitis; so, this was used as the updated TG13 

diagnostic criteria [4, 5]. 

Q2. Are the TG13 diagnostic criteria for acute cholangitis 

useful for clinical practice and appropriate as the TG18 

criteria? [Foreground question] 

The TG13 diagnostic criteria are recommended to be 

used as the TG18 criteria because more patients with 

possible acute cholangitis can be diagnosed by using 

these criteria. (Recommendation 1, level D) 

The entire literature on TG13 diagnostic criteria for AC 

consisted of two case series studies [17, 18], indicating the 

paucity of studies in this area. Recently a largescale 

multicenter case series study to validate the TG13 diagnostic 

criteria for AC was conducted at sites in Japan and Taiwan 

[17]. This study enrolled patients who were clinically 

diagnosed with AC and admitted for treatment over a 2-year 

period between 2011 and 2013, prior to the publication of 

the TG13 guidelines. Retrospective 
Table 1 Comparison of diagnostic rates of TG13 and TG07 [17] 

 

Definite 4,430 (73.1%) 3,977 (65.6%)  

Suspected 1,024 (16.9%) 838 (13.8%)  

Cholangitis (definite or 

suspected diagnosis) 
5,454 (90.0%) 4,815 (79.4%) <0.0001 

Non-cholangitis 609 (10.0%) 1,248 (20.6%)  

 

Cited from Kiriyama et al. [17] 

application of the TG13 diagnostic criteria to the patients 

suspected of AC on a clinical basis yielded definite and 

suspected diagnoses in 5,454 of 6,063 patients for a 

diagnosis rate of 90.0%. Application of TG07 diagnostic 

criteria resulted in definite and suspected diagnoses in 4,815 

patients for a diagnosis rate of 79.4%, confirming that TG13 

provides improved diagnostic capabilities for AC (Table 1). 

Systemic inflammation was not observed in 511 of the 609 

patients (83.9%) who did not receive a definite or suspected 

diagnosis based on the TG13 diagnostic criteria. Moreover, 

of the 2,523 Grade I patients, the diagnosis rate based on the 

TG13 diagnostic criteria was only 83.6%; analysis by 

causative factor showed a high diagnosis rate in cases where 

the cholangitis had a clear cause (bile duct stones, malignant 

tumors, and stent occlusion) but a low diagnosis rate for 

other types of cholangitis including cases where the cause 

was unknown. There are still limitations that must be 

 
Diagnostic status No. of patients P - value 

TG13 TG07 
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overcome, including the low diagnosis rates in patients with 

mild disease, patients where findings of a systemic 

inflammatory response are lacking, or patients where 

imaging is difficult to obtain and the cause cannot be readily 

identified. That said, the diagnosis rates based on TG13 are 

better than those based on TG07. Limitations of this study 

include the fact that the decision processes used at each 

facility to diagnose and treat AC of the enrolled patient may 

have differed and the fact that specificity was not assessed. 

Note that one report showed roughly equivalent diagnosis 

rates with TG13 and TG07 [18]; however, this study only 

investigated cases with a definite diagnosis of AC with 

confirmed purulent bile, which is a subset of AC cases 

targeted by the diagnostic and therapeutic guidelines. This 

may explain the high diagnosis rates in that report resulting 

from the TG07 diagnostic criteria based on Charcot’s triad. 

The systematic review of the literature performed for the 

TG18 revision revealed that there is little evidence validating 

the diagnostic capabilities of the TG13 diagnostic criteria for 

AC and that no studies have evaluated specificity. However, 

in terms of diagnostic criteria, sensitivity is more important 

than specificity for this disease, which can be life-

threatening if not diagnosed rapidly and treated 

appropriately. Large-scale case series research showed that 

the TG13 diagnostic criteria for AC are associated with high 

diagnosis rates of around 90% for cases actually treated as 

AC. Moreover, when the TG13 diagnostic criteria are used, 

clinicians can make a diagnosis based on clinical signs and 

symptoms, routine blood tests, and diagnostic imaging, all 

of which can be performed and provide results quickly, are 

minimally invasive for the 

patients, and are inexpensive. 

We therefore recommend that the TG13 diagnostic 

criteria for AC be adopted as TG18 diagnostic criteria and 

used as standard practice in the clinical setting. Table 2 

shows the TG18/TG13 diagnostic criteria for AC. 

Table 2 TG18/TG13 diagnostic criteria for acute cholangitis [4] 

 

A. Systemic inflammation 
A-1. Fever and/or shaking chills 
A-2. Laboratory data: evidence of inflammatory response 

B. CholestasisB-1. Jaundice 
B-2. Laboratory data: abnormal liver function tests 

C. Imaging 
C-1. Biliary dilatation 
C-2. Evidence of the etiology on imaging (stricture, stone, stent etc.) 

Suspected diagnosis: one item in A + one item in either B or C Definite 

diagnosis: one item in A, one item in B and one item in C 

 

Note: 
A-2: Abnormal white blood cell counts, increase of serum Creactive 

protein levels, and other changes indicating inflammation 
B-2: Increased serum ALP, r-GTP (GGT), AST, and ALT levels 

Other factors which are helpful in diagnosis of acute cholangitis 

include abdominal pain (right upper quadrant or upper abdominal) 

and a history of biliary disease such as gallstones, previous biliary 

procedures, and placement of a biliary stent. In acute hepatitis, 

marked systematic inflammatory response is observed infrequently. 

Virological and serological tests are required when differential 

diagnosis is difficult. 

Thresholds:   

A-1 Fever 
 BT >38°C 

A-2 Evidence of 

inflammatory 

response 

WBC count (91,000/lL) 

CRP (mg/dL) 

<4 or >10 

≥1 

B-1 Jaundice  T-Bil ≥2 (mg/dL) 

B-2 Abnormal liver 

function tests 
ALP (IU) 

cGTP (IU) 
>1.5 9 STDa 

>1.5 9 STDa 

  AST (IU) >1.5 9 STDa 

  ALT (IU) >1.5 9 STDa 

Cited from Kiriyama et al. [4] 

ALP alkaline phosphatase, ALT alanine aminotransferase, AST aspartate 

aminotransferase, CRP C-reactive protein, r-GTP (GGT) r-

glutamyltransferase, WBC white blood cell 
a 
STD: upper limit of normal value 

 

Fig. 1 Response to the question: “Do you agree with the suggestion that 

TG13 diagnostic criteria for acute cholangitis would be adopted as the 

TG13/TG18 criteria without revising setting?” 

At the Updating the Tokyo Guidelines Public Hearing, the 

majority of attendees (98.6%) agreed that the TG13 

 
    

98.6 % 

1.4 % 

Yes 

No 
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diagnostic criteria on AC should be adopted as the TG18/ 

TG13 diagnostic criteria on AC (Fig. 1). 

According to the TG18/TG13 diagnostic criteria, a 

diagnosis of AC can be made if the patient presents with the 

three pathologies of systemic inflammation (must be 

present), cholestasis, and bile duct lesions (from imaging 

findings). 

Systemic inflammation 

In the TG18/TG13 diagnostic criteria for AC, a diagnosis of 

AC requires findings of systemic inflammation, based on 

fever or an elevated inflammatory response (elevated 

leukocytes, high C-reactive protein). Fever is defined as a 

temperature of 38°C or above, but mild cases can exhibit 

only minor increases in body temperature. With such cases, 

diagnosis can be made with additional blood test findings. 

However, the potential inability to diagnose mild cases has 

been cited as one of the limitations of the TG18/TG13 

diagnostic criteria [17]. 

Cholestasis 

Cholestasis is a key clinical feature of AC. Jaundice, one of 

the symptoms in Charcot’s triad, is only observed in 60 to 

70% of patients with AC [9–16]. With the TG18/ TG13 

diagnostic criteria for AC, a diagnosis of AC can still be 

made in the absence of jaundice, based on elevated alkaline 

phosphatase (ALP), gamma-glutamyltransferase (GTP), 

leucinaminopeptidase and transaminases (aspartate 

aminotransferase (AST) and alanine aminotransferase 

(ALT)) in the blood test results. 

Imaging findings 

Remarkable advances have been made in the equipment and 

methods used for diagnostic imaging [19–21]. However, 

even though new technologies and knowledge are steadily 

accumulating, we are still unable to directly diagnose AC 

based on imaging findings. Even in the TG13 guidelines, 

diagnostic imaging is considered a method to directly 

identify biliary stenosis/blockage that can cause AC or to 

describe cholangiectasis that can be used as an indirect 

finding in support of a diagnosis [5]. Imaging modalities 

capable of yielding such findings include abdominal 

ultrasound, computed tomography (CT), and magnetic 

resonance imaging (MRI)/magnetic resonance 

cholangiopancreatography (MRCP) [5, 22], whereas simple 

X-rays are not suited to diagnoses. Endoscopic retrograde 

cholangiopancreatography is performed for the purposes of 

treatment (drainage), but is not suitable as first choice for 

diagnostic purposes. 

Q3. What are useful imaging methods for

 acute cholangitis? 

Should ultrasound or CT be performed to identify the 

cause of acute cholangitis and demonstrate biliary 

stenosis? (Recommendation 1, level D) 

The literature contains no reports on diagnosis of AC 

using abdominal ultrasound and only reports on diagnostic 

capabilities for biliary stenosis/blockage that can cause AC. 

Abdominal ultrasound can readily detect abnormal dilation 

of the bile duct and, at the same time, be used to identify the 

cause (Figs 2, 4a). Bile duct stones present as highly echoic 

nodular lesions that cast an acoustic shadow, whereas with 

malignant stenosis of the bile duct, the mass around the 

stenosed bile duct can be identified as a normal, low-echo 

region. According to a meta-analysis by Abboud et al., 

abdominal ultrasound has a sensitivity of 42% (95% CI: 28 

to 56%) and a specificity of 96% (95% CI: 94 to 98%) for 

dilated common bile duct and a sensitivity of 38% (95% CI: 

27 to 49%) and a specificity of 100% (95% CI: 99 to 100%) 

for all bile duct stones. These results show that abdominal 

ultrasound has high specificity but insufficient sensitivity 

[23]. Another report on patients with obstructive jaundice 

where abdominal ultrasound was used to determine the cause 

[24] showed diagnostic sensitivity and specificity of 100% 

and 89%, 
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Fig. 2 Identification of the cause of acute cholangitis by abdominal 

ultrasound. (a) Stone in the common bile duct in a patient with acute 

cholangitis. The stone can be seen as hyperechoic nodule with slight 

acoustic shadow in the intrapancreatic common bile duct. (b) 

Cholangitis caused by cancer of the pancreatic head. The bile duct is 

clearly dilated and the duct is abruptly blocked by a tumor of the 

pancreatic head 

respectively, for bile duct stones and 98.78% and 83.33%, 

respectively, for bile duct cancer. There are various 

disadvantages relating to the accuracy of abdominal 

ultrasound such as the greater likelihood of being affected 

by technician experience and clinical condition of the patient 

compared to CT scans [25], but abdominal ultrasound should 

be performed initially in patients with suspected AC given 

its minimal invasiveness, wide availability, convenience, 

and cost effectiveness. 

Unlike abdominal ultrasound, CT imaging is not affected 

by intestinal gas and thus can be used to objectively identify 

high-attenuated nodules in the bile duct (Fig. 3a). However, 

because the CT value of bile duct stones depends on the 

amount of calcium phosphate or calcium carbonate in the 

stones [26], the detection sensitivity of CT is only 25 to 90% 

[27] (Fig. 4b). CT imaging can clearly identify bile duct 

dilatation and can contribute to much better diagnoses of the 

cause of biliary stenosis (e.g. biliary carcinoma, pancreatic 

cancer, or sclerosing cholangitis) (Fig. 5). CT imaging is also 

useful for diagnosing local complications (e.g. liver abscess 

or portal vein thrombosis) [27–30] (Figs 6, 7). 

MRCP is a non-invasive method that can delineate the 

bile duct and is a good option for identifying malignant 

disease or bile duct stones causing a biliary obstruction [31] 

(Figs 3f, 4d). 

In the clinical setting, when a patient presents with acute 

abdominal pain, CT is often performed ahead of abdominal 

ultrasound as it can image wide areas and is therefore useful 

for excluding other diseases. Although MRI/MRCP are 

objective imaging methods with sufficient diagnostic 

capabilities, they are usually not the first-choice test method 

for reasons of availability and convenience. 

Q5. Are MRI/MRCP tests recommended in acute 

cholangitis? [Foreground question] 

MRI/MRCP are recommended, as they are useful when 

diagnosing the cause of acute cholangitis and evaluating 

inflammation. (Recommendation 2, level C) 

Because of limited accessibility, MRI/MRCP are 

generally only used for imaging when a diagnosis proves 

difficult or uncertain with abdominal ultrasound or CT. MRI 

provides superior contrast resolution and allows the operator 

to image any cross-section; furthermore, MRCP can clearly 

delineate the bile duct without the use of a contrast agent. 

There is no question, therefore, that MRI/MRCP are useful 

modalities for biliary diseases [31] (Figs 3c-f, 4c, d). Calculi 

can be seen as obvious signal voids in the bile that present 

as a high signal on T2 weighted images (Figs 3d, e, 4c). 

Because T1 weighted images can depict calcium bilirubinate 

stones as high signal intensities, fatsuppressed T1 weighted 

imaging is a useful sequence to detect microcalculi [32] (Fig. 

3c). Research comparing the diagnostic accuracy of 

MRI/MRCP, CT, and abdominal ultrasound in obstructive 

jaundice showed MRCP to have the best diagnostic 

capabilities, with benign and malignant disease being 

identified in 98% and 98% of cases, respectively, with 

MRI/MRCP, 82.86% and 91.43% of cases with CT, and 

88% and 88% of cases with abdominal ultrasound [33]. 

Imaging findings with AC include increased signal around 

the bile duct on T2-weighted images and heterogeneous 

enhancement of the bile duct wall, abscesses, and portal vein 

thrombosis on contrast enhanced T1-weighted images, 

underlining the utility of this method in the diagnosis of AC 

and complications [34]. MRI/MRCP tests are therefore 

recommended when abdominal ultrasound or CT imaging do 

not provide a definite diagnosis. 
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Q8. Are dynamic CT and dynamic MRI imaging methods 

useful in the diagnosis of acute cholangitis? [Future research 

question] 

Research suggests that dynamic CT and dynamic MRI 

imaging might be useful test methods in the diagnosis 

of acute cholangitis. (Level D) 

Although methods for the direct imaging of AC have yet 

to be established, research suggests that transient 

hyperattenuation differences (THAD) in the hepatic 

parenchyma on early-phase of dynamic CT as well as 

transient heterogeneous enhancement in the hepatic 

parenchyma on early-phase of dynamic MRI may provide a 

specific imaging finding for AC [35]. Other recent studies 

have also suggested that THAD may be useful for severity 

grading [30, 36, 37]. 

 

Fig. 3 Example of non-incarcerated common bile duct stones. (a) Precontrast CT, (b) contrast-enhanced CT, (c) T1-weighted MRI, (d) T2weighted 

MRI single shot fast spin echo (SSFSE), (e) coronal T2-weighted MRI SSFSE, and (f) 3D MRCP images. On the precontrast CT image (a), in the 

common bile duct, two high-density nodules (arrow) can be seen, which can be identified as common bile duct stones. On the contrast-enhanced 

CT image (b), the opacification of common bile duct stones (arrow) becomes faint due to both the effect of contrast enhancement on the surrounding 

organs and the different setting of window width and window level. On the T1-weighted MR image (c), a clear area of hyperintensity is evident 

(arrow). Because stones appear as signal void on the T2-weighted images, the stones (arrow) in image (d) are clearly contrasted within the bile 

duct, which is filled with hyperintense bile. On the coronal T2-weighted MR image (e), two common bile duct stones can be clearly identified 

(arrows). On the MRCP image (f), the stones appear as signal voids (arrows). In this patient, the left hepatic duct first branches to the right of the 

right hepatic duct, then branches ventrally to the right hepatic duct (anatomical variation). A stone is also present in the left hepatic duct 

(arrowhead), and the distal bile duct in the lateral segment is dilated. Note: the asterisk (*) indicates a hepatic cyst 

 

* 

( a ) 
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( d ) 
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cholangitis has developed as a secondary condition 

Transient hyperattenuation differences may be caused by 

increased arterial blood flow accompanying biliary 

inflammation [29]. THAD is hardly seen in healthy 

individuals (1.78 to 5% of cases), but is seen in 67.9 to 85% 

of patients with AC [35, 38] (Figs 8, 9, and Videos S1, S2). 

A study has also shown that dynamic MRI shows the 

transient periductal signal difference, which is nearly equal 

to THAD on early-phase of dynamic CT, in a high 

percentage of patients with AC [34]. Various studies have 

suggested that THAD may be useful in the diagnosis of AC 

and also as a predictive factor for severity: one study 

reported good diagnostic capabilities 

 

 

Fig. 4 Example of non-incarcerated common bile duct stones. (a) Abdominal ultrasound, (b) plain CT, (c) coronal T2-weighted MRI, and (d) 

MRCP images. On the B-mode ultrasound image (a), a hyperechoic structure with faint acoustic shadow can be seen (arrow) in the common bile 

duct. On the plain CT image (b), any bile duct stones in the common bile duct (arrow) cannot be identified and there is no evidence of bile duct 

dilatation (not shown). On the T2-weighted MRI image (c), two hypointense nodules are apparent (arrows) in the common bile duct. The same 

common bile duct stones can also be identified (arrows) on the MRCP image (d). No dilation of the upstream bile duct is observed 

 

Fig. 5 Example of extrahepatic bile duct cancer. (a) Precontrast CT, (b) early-phase of dynamic contrast-enhanced CT, and (c) its coronal 

reconstruction images. On the precontrast CT image (a), circumferential thickening of the wall of the upper bile duct is evident (arrow). On the 

contrast-enhanced CT image (b), the circumferential thickening of the wall of the upper bile duct is clearly contrasted (arrow). On the coronal 

contrast-enhanced CT image (c), thickening of the wall of the upper bile duct is clearly apparent (arrows). Upstream biliary dilatation is clearly 

visible (arrowheads). Heterogeneous contrast enhancement of the hepatic parenchyma is also evident (b, c), suggesting that acute 
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for AC using a scoring method based on the degree of THAD 

spread, bile duct diameter, and presence of occlusive lesions 

[36]; another study found correlation between the degree of 

THAD spread and C-reactive protein, leukocyte count, and 

clinical symptoms like abdominal pain and fever [39]; 

another study demonstrated the utility of THAD in 

differentiating between acute suppurative cholangitis and 

acute non-suppurative cholangitis [30]; and yet another 

study assessed THAD in 93 AC patients divided into two 

groups according to whether overall biliary dilatation was 

observed – the results showed that the extent of THADs was 

significantly smaller in the group without biliary dilatation 

than in the group with biliary dilatation [37]. However, 

another 

imaging analysis study on 123 patients before biliary 

drainage was performed, divided into two groups according 

to whether the patients had AC, reported no relationship 

between the degree of THAD and degree of severity [40], 

which was inconsistent with the other reports suggesting 

usefulness in severity grading. THAD is observed in a wide 

range of diseases, including acute pancreatitis, 

pyelonephritis, and pneumonia, so this method may not be 

expected to be highly specific. As such, although research 

suggests that THAD may be useful in the diagnosis of AC, 

given the current paucity of evidence, further clinical studies 

are needed to determine its usefulness (in the diagnosis and 

severity assessment of AC). 

 

Fig. 6 Example of acute cholangitis and hepatic abscess in a patient with a surgical history of duodenal cancer and bile duct reconstruction 

(choledochojejunostomy). Early-phase of dynamic CT image series (a), (b), (c) (caudal to cranial). Irregular early enhancement of the hepatic 

parenchyma is apparent (arrows). Pneumobilia is evident in the bile duct (arrowheads). A multilocular cyst is in S3 and S5 (asterisks in (b) and 

(c)), the walls of which are enhanced. After antibacterial treatment, this lesion disappeared, suggesting a hepatic abscess 

 Precontrast Early phase Equilibrium phase 

 

Fig. 7 Example of acute cholangitis with portal vein thrombosis: dynamic contrast-enhanced CT. On the precontrast CT image (a), a faint 

hyperdensity (arrow) is seen in the umbilical portion of the portal vein. The left branch of the portal vein is not enhanced (arrows in b, c), suggesting 

portal vein thrombosis. In the early phase (b), segmental early enhancement is present in the left lobe (inside of the broken lines), but in the 

equilibrium phase this is unclear, which is a sign of compensatory increased arterial blood flow associated with reduced portal vein blood flow 

 

( a)  ( b)  ( c)  
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Severity grading criteria for acute cholangitis 

Q9. Are the TG13 severity grading criteria for acute 

cholangitis useful for clinical practice and appropriate as the 

TG18 criteria? [Foreground question] 

The TG13 severity grading criteria are recommended to 

be used as the TG18 criteria because patients whose 

prognosis can potentially be improved by early biliary 

drainage can be identified by using these criteria. 

(Recommendation 1, level D) 

The entire literature on TG13 severity grading criteria 

consisted of four case series studies [17, 18, 41, 42], again 

illustrating the paucity of research in this area. 

The TG13 severity grading criteria for AC are important 

for predicting prognosis and determining a treatment 

strategy, especiallyidentifying patients thatrequire early 

biliarydrainage. 

 

 WW/WL: 350/30 WW/WL: 70/100 

 

 WW/WL: 350/30 WW/WL: 70/100 

Fig. 8 Examples of a patient with acute cholangitis (a, b) and healthy individual (c, d). This figure shows early-phase of dynamic contrastenhanced 

CT images under two display conditions. (a) Under the typical conditions, diffuse heterogeneous early enhancement of the liver is faint. (b) When 

the settings are changed to lift the window level and narrow the window width, diffuse heterogeneous early enhancement of the liver becomes 

clearly apparent. The diffuse heterogeneous early enhancement of the liver in this patient disappeared in the late phase (transient hepatic attenuation 

difference: THAD, not shown). Early enhancement of the liver is weaker in the healthy patient (c) compared to a patient with acute cholangitis 

(a). Given that no abnormal liver enhancement can be identified in image (d), even at the same window width and level settings as in (b), we can 

conclude that THAD is absent. WL window level, WW window width 

 Precontrast Early phase Late phase 

Before After 

Fig. 9 Images change before and after the onset of acute cholangitis. Before (top row) and after (bottom row) the onset of acute cholangitis. Biliary 

dilatation can be identified on both precontrast and contrast-enhanced CT. In early-phase of dynamic contrast-enhanced CT, heterogeneous 

enhancement of the liver is more obvious after the onset of acute cholangitis (center of the bottom row, arrows) compared with before onset (center 

of the top row). This enhancement disappeared during the late phase (THAD) (Videos S1, S2) 

 

( c ) ( d ) 

 

( a ) ( b ) 
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Three of the case series studies mentioned above discuss 

prognostic factors in the TG13 severity grading criteria. In a 

large, multicenter case series study on patients with AC 

conducted in Japan and Taiwan, application of the TG13 

severity grading criteria to the case series yielded 1,521 

patients with Grade III (25.1%), 2,019 patients with Grade 

II (33.3%), and 2,523 patients with Grade I (41.6%). In 

patients with a higher severity grading, 30-day mortality was 

significantly higher. However, no correlation between 

severity grading and 30-day mortality was observed in 

patients with AC caused by malignant tumors [17]. One of 

the problems with the TG13 severity grading criteria is that 

the Grade III prognostic factors are all assigned the same 

weight, which has resulted in univariate analysis identifying 

“disturbance of consciousness” as the most important 

predictor of risk [41]. In the multicenter study in Japan and 

Taiwan, the Grade III prognostic factors (other than hepatic 

dysfunction) shown by multivariate analysis to be significant 

all had roughly equal weights. For Grade II, white blood cell 

count abnormalities and hypoalbuminemia have been shown 

to be significant prognostic factors [17]. In terms of 

predictors of poor outcomes, whereas univariate analysis has 

identified renal failure, hepatic dysfunction, intrahepatic 

biliary stenosis, AC caused by malignant disease, and 

hypoalbuminemia as significant predictors of 30-day 

mortality, multivariate analysis has identified only 

intrahepatic biliary stenosis and hypoalbuminemia [18]. As 

evidenced by the above, different studies have produced 

different results related to the weighting of each factor, with 

one report even identifying hepatic dysfunction as a 

significant prognostic factor; these varied results have led to 

inconsistent conclusions. 

Only two of the case series studies evaluated the TG13 

severity grading criteria as an indicator for biliary drainage 

[17, 42]. In the multicenter case series study performed in 

Japan and Taiwan, patients were divided into two groups – 

those treated with early or urgent biliary drainage and those 

that were not; the 30-day mortality of the two groups were 

compared. No difference was observed between groups for 

patients with Grade I or Grade III AC; however, 30-day 

mortality was significantly lower in patients with Grade II 

AC who were treated with early or urgent biliary drainage 

(Table 3) [17]. This suggests that the TG13 severity grading 

criteria for AC can be used to identify Grade II patients 

whose prognoses may be improved through biliary

Table 3 Thirty-day mortality rate relevant to the timing of biliary drainage and severity grading by TG13 [17] 

 

Severity grade 30-day mortality according to the timing or absence of biliary drainage 

 

 Urgent biliary drainage Urgent or early biliary drainage 

 Within 24 h 

(n = 2,709) 
After 24 h or absence 

(n = 3,354) 
P-value Within 48 h 

(n = 3,730) 
After 48 h or absence 

(n = 2,333) 
P-value 

Grade III (n = 1,521) 5.4% (42/781) 4.9% (36/740) 0.727 4.9% (50/1,017) 5.6% (28/504) 0.622 

Grade II (n = 2,019) 1.7% (16/939) 3.4% (37/1,080) <0.05 2.0% (25/1,272) 3.7% (28/747) <0.05 

Grade I (n = 2,523) 1.3% (13/989) 1.2% (18/1,534) 0.853 1.1% (16/1,441) 1.4% (15/1,082) 0.586 

Total (n = 6,063) 2.6% (71/2,709) 2.7% (91/3,354) 0.873 2.4% (91/3,730) 3.0% (71/2,333) 0.164 

Urgent performed on the admission day (within 24 h), early performed on the day following admission (24–48 h) 

Cited from Kiriyama et al. [17] 
Table 4 TG18/TG13 severity assessment criteria for acute cholangitis [4] 

 

Grade III (severe) acute cholangitis 

“Grade III” acute cholangitis is defined as acute cholangitis that is associated with the onset of dysfunction at least in any one of the 

following organs/systems: 

1. Cardiovascular dysfunction: hypotension requiring dopamine ≥5 lg/kg per min, or any dose of norepinephrine 

2. Neurological dysfunction: disturbance of consciousness 

3. Respiratory dysfunction: PaO2/FiO2 ratio <300 

4. Renal dysfunction: oliguria, serum creatinine >2.0 mg/dl 

5. Hepatic dysfunction: PT-INR >1.5 

6. Hematological dysfunction: platelet count <100,000/mm3 

Grade II (moderate) acute cholangitis 

“Grade II” acute cholangitis is associated with any two of the following conditions: 

https://doi.org/10.5281/zenodo.19096925


 

 

 

1. Abnormal WBC count (>12,000/mm3, <4,000/mm3) 

2. High fever (≥39°C) 

3. Age (≥75 years old) 

4. Hyperbilirubinemia (total bilirubin ≥5 mg/dl) 

5. Hypoalbuminemia (<STDa90.7) Grade I (mild) acute cholangitis 

“Grade I” acute cholangitis does not meet the criteria of “Grade III (severe)” or “Grade II (moderate)” acute cholangitis at initial diagnosis. 

 

Early diagnosis, early biliary drainage and/or treatment for etiology, and antimicrobial administration are fundamental treatment for acute 

cholangitis classified not only “Grade III (severe)” and “Grade II (moderate)” but also “Grade I (mild)”. 

Therefore, it is recommended that patients with acute cholangitis who do not respond to the initial medical treatment (general supportive care and 

antimicrobial therapy) undergo early biliary drainage or treatment for etiology (see flowchart).

Cited from Kiriyama et al. [4] 
a 
STD: lower limit of normal value 

drainage. For Grade III patients, no difference in prognosis 

was seen even when patients were treated with early or 

urgent biliary drainage. This study defined urgent drainage 

as being performed within 24 h of admission, whereas the 

two other studies defined urgent drainage as being 

performed within 12 h [18, 42]. Given the possibility that 

the prognosis for Grade III patients may be improved if 

biliary drainage is performed at an even earlier stage, further 

research is warranted. It has also been suggested that some 

of the patients requiring early or urgent drainage might have 

been misclassified as Grade I patients [42]. However, the 

study consisted of only a small case series, and it is not clear 

what types of patients were misclassified in this way. 

When establishing prognoses using the TG13 severity 

grading criteria, there are problems with AC caused by 

malignant disease, but it can be useful to look at the 

correlation between severity grading and mortality rates. 

However, different studies have produced varying results in 

terms of the weighting of each prognostic factor, including 

the predictive value of hepatic dysfunction; as such, various 

issues still need to be resolved. The TG13 criteria are also 

useful as an indicator for biliary drainage by enabling the 

identification of patients requiring early biliary drainage as 

Grade II. Because Grade II patients have not yet progressed 

to organ dysfunction but are at risk of doing so, the severity 

grading criteria for Grade II cholangitis requiring early 

biliary drainage were the most important issue discussed 

when revising and repackaging the TG07 guidelines as the 

TG13 guidelines. For diagnosis and treatment of AC 

patients in the clinical setting, an indicator for biliary 

drainage is more meaningful than a prognostic prediction. 

The TG13 severity grading criteria allow assessment based 

on clinical signs and symptoms and routine blood tests that 

can be performed and provide results quickly, are minimally 

invasive for the patient, and are inexpensive. As such, we 

recommend that the TG13 severity grading criteria for AC 

be adopted as TG18 severity grading criteria and used as 

standard practice in the clinical setting. Table 4 shows the 

TG18/TG13 severity grading criteria for AC. At the 

Updating Tokyo Guidelines Public Hearing, a majority of 

attendees (93.7%) agreed that the TG13 severity grading 

criteria should be adopted as the TG18/TG13 severity 

grading criteria (Fig. 10). 

Q10. Is procalcitonin useful for diagnosis and severity 

assessment for acute cholangitis? [Future research question] 

Procalcitonin is suggested as a useful parameter for the 

severity assessment of acute cholangitis. 

(Level D) 

 

Fig. 10 Response to the question: “Do you agree with the suggestion 

that TG13 severity grading criteria for acute cholangitis would be 

adopted as the TG13/TG18 criteria without revising setting?” 

Acute cholangitis occurs when biliary stenosis results in 

bile backing up and becoming infected. This blockage 

elevates pressure within the biliary system and results in the 

infected bile being flushed into systemic circulation, 
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inducing a systemic inflammatory response. The patient can 

develop septicemia if this situation continues. Severe AC 

can lead to organ failure due to septicemia; a recent report 

has suggested that measurement of serum procalcitonin, a 

serum marker for septicemia, can provide a simpler and 

faster method to assess the severity of AC. 

Three case series studies have investigated the 

relationship between serum procalcitonin levels and the 

severity of AC. One study reported significantly higher 

levels of serum procalcitonin in patients assessed as having 

severe AC based on the TG07 severity grading criteria [43]. 

Another study reported significantly higher levels in patients 

assessed as having severe AC based on the TG13 severity 

grading criteria compared with patients assessed as mild AC 

[44]. Finally, the third study reported that serum 

procalcitonin levels increased with severity based on the 

TG13 guidelines [45]. These results suggest that serum 

procalcitonin levels are useful when assessing the severity 

of AC. However, as this research only includes small-scale 

case series studies in single institutions and the current body 

of evidence remains small, further clinical research is 

needed to evaluate the usefulness of this method. 
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