
Cholangiocarcinoma 2020: the next 
horizon in mechanisms and management

In the format provided by the authors and unedited

In format as provided by the authors

Supplementary Information



Supplementary information  

 

Supplementary Figure 1 | Diagnostic and prognostic biomarkers for CCA. Schematic representation of potential 
biomarkers (i.e. in extracellular vesicles, proteins/cytokines, metabolites and microRNAs) found in serum, bile, urine and 
tumour tissue with diagnostic and/or prognostic capacity. AUC, area under the curve; CCA, cholangiocarcinoma; EV, 
extracellular vesicle. 

 

  



CCA 

EV cargoS1 Levels Comparison AUC 
AMPN Up CCA (n=43) vs healthy controls (n=32)  0.878 
VNN1 Up CCA (n=43) vs healthy controls (n=32) 0.876 
PIGR Up CCA (n=43) vs healthy controls (n=32) 0.844 
FCN2 Up Early stage CCA (n=13) vs PSC (n=30) 0.956 
ITIH4 Up Early stage CCA (n=13) vs PSC (n=30) 0.881 
FIBG Up Early stage CCA (n=13) vs PSC (n=30) 0.881 
FIBG Up iCCA (n=12) vs HCC (n=29) 0.894 

A1AG1 Up iCCA (n=12) vs HCC (n=29) 0.845 
VTDB Up iCCA (n=12) vs HCC (n=29) 0.823 

Protein/ 
Cytokine 

Levels Comparison AUC 

MMP7S2 Up CCA (n=44) vs benign biliary tract disease (n=36) 0.730 
OsteopontinS3 Up CCA (n=80) vs healthy controls (n=42) 0.964 

IL-6S4 Up Bile duct cancer (n=26) vs healthy controls (n=23) 0.875 
S100A6S5 Up CCA (n=29) vs healthy controls (n=22) 0.909 
DKK1S6 Up iCCA (n=37) vs healthy controls (n=50) 0.872 

SSP411S7 Up 
CCA (n=35) vs “cholangitis (n=13) and healthy 

controls (n=23)” 
0.913 

MetaboliteS8 Levels Comparison AUC 
SM(43:2) 

PC(O-16:0/20:3) 
PC(O-18:0/18:2) 
SM(d18:2/16:0) 
Cer(d18:1/16:0) 

SM(42:3) 

Up 
Down 
Down 

Up 
Up 
Up 

iCCA (n=35) vs HCC (n=34) 
Biopsy proven 

DIS:0.900 
VAL: 0.981 

PC(34:3) 
Histidine 

Down 
iCCA (n=35) vs PSC (n=35) 

Biopsy proven 
DIS: 0.990 
VAL: 0.995 

Metabolite Levels Comparison AUC 
Phosphatidylcholine 

Bile acids 
Cholesterol/lipidS9 

Down 
CCA (n=16) vs 

begin non-PSC biliary diseases (n=27) 
SEN: 88.9% 
SPE: 87.1% 

Glycine-conjugated bile acids 
PhosphatidylcholinesS10 

Up 
Down 

“Inoperable pCCA (n=3) and dCCA (n=2)” vs  
non-malignant biliary diseases without 

cholestasis (n=20)  
SEN: 80% 
SPE: 95% 

Gene Expression 
Overall 
survival 

Recurrence-free 
survival 

KRASS11 High Low Low 
TP53S11 Low Low Low 

FASCIN/FSCN1S12 High Low - 
EGFRS13 High Low - 
MUC1S14 High Low - 
MUC4S15 High Low - 

CDKN1B/p27S16 Low Low - 
MiR21S17,S18 High Low Low 

miRNA Levels Comparison AUC 
miR-21S17 Up iCCA (n=74) vs healthy controls (n=74) 0.908 

miR-192S19 Up CCA (n=11) vs  healthy controls (n=9) 0.809 
miR-26aS20 Up CCA (n=66) vs healthy controls (n=66) 0.899 
miR-150S21 Up iCCA (n=15) vs healthy controls (n=15) 0.791 

miR-194 & miR-483-5pS22 Up CCA (n=30) vs healthy controls (n=30) 0.810 
miR-222 & miR-483-5pS22 Up CCA (n=30) vs PSC (n=30) 0.770 

miR-126S22 Down CCA (n=30) vs PSC (n=30) 0.870 
miR-26aS22 Down CCA (n=30) vs PSC (n=30) 0.780 
miR-30bS22 Down CCA (n=30) vs PSC (n=30) 0.780 
miR-122S22 Down CCA (n=30) vs PSC (n=30) 0.650 

miR-106aS23 Down CCA (n=103) vs healthy controls (n=20) 0.890 
miR-1281S24 Down CCA (n=31) vs PSC (n=40) 0.830 

miRNA Levels Comparison AUC 

miR-640S24 Up PSC-CCA (n=12) vs PSC (n=52) 0.810 

miR-412S24 Up PSC-CCA (n=12) vs PSC (n=52) 0.810 

miR-1537S24 Up PSC-CCA (n=12) vs PSC (n=52) 0.780 

miR-3189S24 Up PSC-CCA (n=12) vs PSC (n=52) 0.800 

miR-9S25 Up 
Biliary tract cancer (n=9) vs  

choledocholithiasis (n=9) 
0.975 

miR-145S25 Up 
Biliary tract cancer (n=9) vs  

choledocholithiasis (n=9) 
0.975 

miRNA Levels Comparison AUC 
miR-21 & miR-192S26 Up CCA (n=22) vs  helathy controls (n=21) 0.849 



Supplementary Table 1 |Selected ongoing and completed clinical trials of therapeutic agents for cholangiocarcinoma  

Clinical trial name Study arms n Primary endpoint Secondary endpoint 
BCAT Observation alone vs 

gemcitabine 
225 (all extrahepatic 
CCA) 

Overall survival; no 
differences 

No benefit in RFS; no 
differences based on 
lymph node and 
margin status 

PRODIGE-12 Observation alone vs 
gemcitabine and 
oxaliplatin 

186 (156 CCA) RFS and HRQOL: no 
differences in RFS or 
time to deterioration 
of HRQOL 

Overall survival was 
not different 
between arms 

BILCAP Observation alone vs 
capecitabine 

447 (368 CCA) Overall survival; 
benefit showed in 
the pre-specified 
sensitivity analysis 
(HR, 0.71; P = 0.01) 

RFS HR 0.75, P = 
0.033 

ACTICCA-1 
(NCT02170090) 

Observation alone vs 
cisplatin and 
gemcitabine 

Target: 781; ongoing Disease-free survival 
at 24 months 

— 

CCA, cholangiocarcinoma; HRQOL, health-related quality of life; HR, hazard ratio; RFS, relapse-free survival.  
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