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Abstract
Background and Objective With the rising importance of precision oncology in biliary tract cancer (BTC), the aim of this 
retrospective single-center analysis was to describe the clinical and molecular characteristics of patients with BTC who under-
went comprehensive genomic profiling (CGP) and were discussed in the  CCCMunichLMU molecular tumor board (MTB).
Patients and Methods In this single-center observational study, we included BTC patients with intrahepatic cholangiocar-
cinoma (iCCA), extrahepatic CCA (eCCA), and gallbladder cancer (GB), who had been discussed in the institutional MTB 
from May 29, 2017, to July 25, 2022. Patients were followed up until 31 January 2023. Data were retrospectively collected 
by review of medical charts, and MTB recommendation.
Results In total, 153 cases were registered to the MTB with a median follow-up of 15 months. Testing was successful in 
81.7% of the patients. CGP detected targetable alterations in 35.3% of our BTC patients (most commonly ARID1A/ERBB2/
IDH1/PIK3CA/BRAF-mutations and FGFR2-fusions). Recommendations for molecularly guided therapy were given in 
46.4%. Of those, treatment implementation of targeted therapy followed in 19.4%. In patients receiving the recommended 
treatment, response rate was 57% and median overall survival was 19 months (vs 8 months in the untreated cohort). The 
progression-free survival ratio of 1.45 suggest a clinical benefit of molecularly guided treatment.
Conclusions In line with previous work, our series demonstrates feasibility and clinical utility of comprehensive genomic 
profiling in BTC patients. With the growing number of targeted agents with clinical activity in BTC, CGP should become 
standard of care in the management of this group of patients.
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Key Points 

Comprehensive genomic profiling (CGP) showed 35.3% 
of our biliary tract cancer cohort harbored a targetable 
alteration.

Implementation rate of all recommended targeted 
treatments was 19.4%, indicating the need for better 
translation into clinical practice.

CGP is necessary to offer biliary tract cancer patients 
better care and treatment options leading to clinical 
benefit.

1 Introduction

Biliary tract cancer (BTC) comprises a rare and heterog-
enous group of cancers. Due to unspecific clinical presen-
tation, most patients are diagnosed in a palliative setting 
(locally advanced or metastatic). Prognosis remains poor 
with a median overall survival (OS) of just 10.6 months 
[1, 2].

BTCs can be differentiated in intrahepatic cholangiocellu-
lar adenocarcinoma (iCCA), extrahepatic CCA (eCCA), and 
gallbladder cancer (GB). While commonly grouped together 
as one entity, there is growing evidence that each subgroup 
of BTC has its unique pathophysiology and harbors differ-
ent genetic drivers. CGP has caused a paradigm shift in the 
treatment of BTC from solely chemotherapeutic regimens 
to molecularly guided therapies [3, 4]. Recently, a variety 
of therapeutically relevant genomic drivers have emerged 
and have already made their way into the clinic. Isocitrate 
dehydrogenase 1 (IDH1) mutations are found in up to 20% 
of BTCs, mostly in iCCA. The randomized, double-blind, 
and placebo-controlled phase III trial ClarIDHy showed that 
pre-treated patients with an IDH1 alteration had a better OS 
on IDH1 inhibitor ivosidenib than placebo [5]. ClarIDHy 
led to FDA approval of ivosidenib in IDH1-mutated BTC 
in August 2021.

Another common driver of BTCs, especially iCCA, are 
fibroblast growth factor receptor (FGFR) 2 alterations. The 
single-arm phase II trial FIGHT 202 investigated the effect 
of FGFR2 inhibition by pemigatinib, an oral FGFR1-3 
inhibitor, in pre-treated BTC patients. In the patient cohort 
with FGFR2 rearrangements or fusions, the overall response 
rate (ORR) was 35.5% and the median progression-free sur-
vival (PFS) for second-line pemigatinib was 7.0 months [4]. 
This trial led to accelerated Food and Drug Administration 
(FDA) approval of pemigatinib in patients with FGFR2 
fusions or rearrangements in previously treated CCA [6, 7]. 
In the Phase II FOENIX-CCA2 trial, the FGFR1-4 inhibitor 

futibatinib showed clinical benefit in pre-treated intrahepatic 
CCA with FGFR2 fusions or rearrangements, leading to 
FDA approval in September 2022, and a positive European 
Medicines Agency (EMA) vote recommending approval 
[8–11].

Patients with microsatellite instability (MSI-high) or 
mismatch repair deficient (dMMR) tumors have high 
response rates to immunotherapies and a few case reports 
demonstrated therapeutic efficacy of PD-1 antibodies in 
BTC [12, 13]. Pembrolizumab received histology-agnostic 
FDA approval in patients with MSI-high or dMMR tumors 
including BTC [14].

Further emerging targets are BRAF V600E and HER2 
[15–17]. The former can be found in around 5% of BTC 
patients and was targeted in the phase II multicenter basket 
trial ROAR by a combination of the BRAF inhibitor 
dabrafenib and the MEK inhibitor trametinib (Dabra/Tram). 
In 2020, Subbiah et al. reported the trial results with an ORR 
of 51%, a median PFS of 9.1 months, and a median of OS 
of 13.5 months in patients with BTC who had received 
previous systemic therapy [17]. FDA approval for dabrafenib 
in combination with trametinib in BRAF V600E in advanced 
solid cancers followed in June 2022 [18].

Recently, HER2 positivity (amplif ication or 
overexpression) in BTC has also surfaced as a possible 
target for treatment. In a phase IIa basket trial of patients 
with metastatic BTC, Javle and colleagues described a 
cohort of patients treated with trastuzumab and pertuzumab 
with an ORR of 23% and a median duration of response of 
10.8 months [15]. Recently, the phase IIb trial, HERIZON-
BTC-01, presented at ASCO 2023 showed that zanidatamab, 
a HER2-targeted bispecific antibody, led to a good treatment 
response of 41.3% after gemcitabine-based first-line therapy 
[19]. Further, the HERB trial, an investigator-initiated phase 
II trial, as well as the SUMMIT basket trial are currently both 
analyzing the effect of HER2-targeted treatment on BTC. 
While the former investigates the benefit of trastuzumab-
deruxtecan (T-DXd), an antibody drug conjugate, the latter 
explores the use of neratinib, an oral, irreversible pan-HER 
tyrosine kinase inhibitor (TKI). Both studies have shown 
favorable ORRs so far [16, 20].

Regarding the growing options in targeted treatment 
based on CGP, molecular testing is already recommended 
and standard practice in many clinics [21]. The updated 
European Society for Medical Oncology (ESMO) clini-
cal practice guideline recommends molecular testing in 
metastatic BTC [22]. The Recommendations for the use of 
next-generation sequencing (NGS) for patients with meta-
static cancers by the ESMO Precision Medicine Working 
Group has previously already listed genomic ESMO Scale 
for Clinical Actionability of molecular Targets (ESCAT)-
Level I alterations that should be considered for testing in 
BTC patients [21]. To describe the real-world situation and 
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implementation of molecular testing and targeted therapies 
in BTC patients, we retrospectively investigated cases that 
were discussed in the weekly molecular tumor boards at the 
Comprehensive Cancer Center Munich from May 2017 to 
July 2022. Here we report the results from our retrospective 
analysis.

2  Material and Methods

2.1  Molecular Tumor Board (MTB)

Since 2016, patients undergoing CGP testing are discussed 
in the multidisciplinary MTB. Each case is discussed 
individually based on patient history, current literature, and 
available clinical trials. Therapeutic recommendations are 
classified by evidence levels (either ESCAT or National 
Center for Tumor Diseases [NCT]). Implementation of the 
MTB recommendation falls under the responsibility of the 
primary care team.

2.2  Patients

Local standard operating procedure for BTC patients at 
the LMU University Hospital Munich recommends that all 
unresectable or metastatic patients (at intital diagnosis or 
disease recurrence) should undergo CGP at initial diagnosis. 
All patients who underwent CGP testing and subsequent 
MTB discussion from May 29, 2017 to July 25, 2022 were 
included in the retrospective analysis. Median follow-up 
duration was 15 months. Cut-off date for data collection was 
31 January 2023.

2.3  Sequencing Assays

Next-generation sequencing (NGS) assays have evolved 
over the years and the panels analyzed at the Institute of 
Pathology at LMU Munich were adapted to include more 
genes and features (e.g., tumor mutational burden [TMB]). 
A detailed overview of the in-house assays can be found 
in a previous report [23]. The most frequently used NGS 
assays in-house were TSO500 (Illumina, DNA-level: 523 
genes, RNA-level: 53 genes, signatures: TMB) and a com-
bination of OCAplus (Ion Torrent: DNA level: 501 genes, 
signatures: TMB) and Archer Oncology Research (RNA-
level: 74 genes). At the end of 2021 we switched to TSO500. 
This is of relevance as TSO500 can detect fusions and rear-
rangements with unknown fusion partners thus potentially 
identifying more therapeutically relevant alterations. CGP 
reports from external pathology departments, and other cen-
tral screening tests such as Foundation One (FO) reports, 
were occasionally reviewed.

2.4  Follow‑Up

All patients included in the study were followed-up retrospec-
tively by medical chart review. Patients were followed-up for 
survival status until 31 January 2023. Ethics approval (Pro-
ject no. 21-0869) for this analysis was granted by the ethics 
committee of the medical faculty (LMU Munich).

2.5  Statistical Analysis

Descriptive and statistical analysis, as well as generation 
of graphs, were performed with IBM SPSS Statistics 
version 29.0.0.0 (241) and Microsoft Excel. Survival was 
estimated by the Kaplan–Meier method and compared 
statistically using the Log-rank test. Statistical significance 
was determined as p < 0.05.

3  Results

3.1  Patient Characteristics

153 BTC patients were registered for the MTB from May 
29, 2017 to July 25, 2022. Male to female ratio was around 
0.9:1 with an median age at first diagnosis of 62 (range 
24–81 years). In the whole cohort, median time from initial 
diagnosis to CGP was 155.5 days (range 0–4918 days). In 
patients presenting in the palliative setting, molecular testing 
was performed after a median of 80 days (range 2–1088 
days). According to the ICD-10 coding system, we grouped 
the cases into iCCA, eCCA, and GB cancer. As expected, 
the iCCA cohort represented the largest group with 63.4%, 
followed by eCCA with 21.6% and GB with 15.0%. At 
initial diagnosis, most patients presented with UICC stage 
IV disease (43.1%), with the proportion of UICC stage IV 
growing until MTB presentation (73.2%). Before discussion 
in the MTB, patients received a median of one prior systemic 
therapy in the palliative setting (range 0–6; Table 1).

3.2  Molecular Alterations

A total of 109 (71.2%) patients carried a genomic alteration 
in their tumor profile. Out of these 109 patients, 71 (65.1%) 
received a recommendation by the MTB. Subsequently, 14 
patients were treated with a targeted therapy. Testing was 
successful in 125 (81.7%) and unsuccessful in 22 (14.4%) 
patients. Regarding the latter, either insufficient tumor tis-
sue or poor DNA quality led to CGP failure. Additionally, 
microsatellite status (MSS) and TMB status were evaluated 
in 70 and 61 patients, respectively. In our cohort, no MSI 
case was detected and the median TMB was 3 mutations/
Mb (range 0–11; Supplementary Table 1, see electronic sup-
plementary material [ESM]).
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The median number of detected alterations reported 
on the final pathology result was two (range 1–8 altera-
tions; Table 2). Actionability was defined according to 

the ESMO Precision Working Group Recommendation 
with ESCAT I–IV level alterations including ARID1A, 
IDH1, ERBB2, PIK3CA, BRAF V600E, MET, and BRCA  
1/2 mutations and FGFR2 fusions [24]. In this series, 
35.3% of all BTC patients had a potentially actionable 
mutation (Fig. 1; Table 2 and Supplementary Table 2 [see 
ESM]).

As the molecular profile differs amongst iCCA, eCCA, 
and GB, we took a more comprehensive view into the dif-
ferent BTC subgroups. In Supplementary Table 3 (see 
ESM) all alterations found in >  5% are listed respec-
tively. Regarding targetable mutations, iCCA patients 
carried IDH1 (10.2%), FGFR2 fusion (8.2%), and BRAF 
V600E (5.1%) mutations, whereas eCCA ERBB2 muta-
tions (12.1%) occurred more frequently (Supplementary 
Table 3). The specific alterations within the subgroups have 
been described by previous groups [25]. Our cohort shows 
similar findings (data not shown).

Table 1  Baseline patient characteristics

BTC biliary tract cancer, eCCA  extrahepatic cholangiocarcinoma, 
GB gallbladder cancer, iCCA  intrahepatic cholangiocarcinoma, MTB 
molecular tumor board, UICC Union for International Cancer Control

Characteristics n (%)

Gender
 Male 72 (47.1)
 Female 81 (52.9)

Age (years)
 Median 62
 Range 24–81

Resection
 Yes 75 (49.0)
 No 76 (49.0)
 Unknown 3 (2.0)

BTC subtype
 iCCA 97 (63.4)
 eCCA 33 (21.6)
 GB 23 (15.0)

Disease stage at time of initial diagnosis
 UICC I 5 (3.0)
 UICC II 28 (18.3)
 UICC III 40 (26.1)
 UICC IV 66 (43.1)
 Unknown 14 (9.2)

Disease stage at time of MTB presentation
 UICC I 3 (2.0)
 UICC II 2 (1.3)
 UICC III 21 (13.6)
 UICC IV 112 (73.2)
 Unknown 15 (9.8)

Therapy lines before MTB
 Evaluated 113 (73.9)
 Missing 40 (26.1)
 Median 1
 Minimum 0
 Maximum 6

Number of therapy lines before MTB
 0 6 (5.3)
 1 63 (55.8)
 2 32 (28.3)
 3 8 (7.1)
 4 3 (2.7)
 6 1 (0.9)

Survival status at last follow-up
 Dead 107 (69.9)
 Alive 46 (30.1)

Table 2  Genes more frequently altered in CGP among BTC patients

BTC biliary tract cancer, CGP comprehensive genomic profiling, 
ESCAT  ESMO Scale for Clinical Actionability of molecular Targets, 
ESMO European Society for Medical Oncology

n (%)

Patients with alterations
 Yes 109 (71.2)
 No 31 (20.3)
 Unknown 13 (8.5)

Number of detected alterations
 1.00 50 (45.5)
 2.00 32 (29.1)
 3.00 13 (11.8)
 4.00 8 (7.3)
 5.00 3 (2.7)
 6.00 3 (2.7)
 8.00 1 (0.9)
 Median 2.00
 Minimum 1.00
 Maximum 8.00

Targetability of all detected alterations (ESCAT tiers I–IV)
 ESCAT I–IV 54 (49.5)
 Non-actionable 55 (50.5)

Frequency of actionable alterations
 ARID1Amut 12 (7.8)
 IDH1mut 10 (6.5)
 ERBB2mut/amp 9 (5.9)
 PIK3CAmut 9 (5.9)
 FGFR2 fusion 8 (5.2)
 BRAFmut V600E 7 (4.6)
 METmut 5 (3.3)
 BRCA2mut 1 (0.7)
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Based on their molecular profile, 46.4% of the patients 
(n = 71) received a recommendation, with 14 of the 71 
(19.4%) recommendations being enforced.

In the group of patients who received a targeted therapy 
based on their MTB recommendation, response rate was 
57% (8 from 14 patients) and the median PFS from the start 
of targeted treatment was 9 months (range 1–19 months). 
Median duration of response (DoR) was 5.5 months. Appli-
cation of targeted treatment occurred between the second 
and fifth line of therapy. Median duration of targeted ther-
apy (with cut-off date on 31 January 2023) was 6 months 
(range 1–20 months). Treatment initiation varied from 
immediately after MTB recommendation to up to 2 years 
after MTB recommendation. Sufficient follow-up data for 
the calculation of PFS was available for 12 patients. PFS2 
was measured from start of targeted treatment to progres-
sion of disease, and PFS1 was measured from the start of 
the treatment received last before targeted treatment until 
disease progression. The median PFS ratio (= PFS2/PFS1) 
was 1.45 (Table 3).

3.3  Survival

Median OS in the whole cohort was 21 months (95% CI 
17.09–24.91; Fig.  2). After MTB presentation, median 
OS across all subtypes was 7 months (95% CI 5.15–8.86) 
(Fig. 2). In patients presenting with unresectable and metas-
tasized disease stage, median OS was 13 months after initial 
diagnosis (95% CI 8.94–17.07) and 6 months after MTB 
presentation (95% CI 3.75–8.25). There was no survival dif-
ference between the BTC subgroups (Fig. 2).

We then analyzed patients that received a treatment 
recommendation and compared survival of patients 
receiving targeted therapy (n = 14) with patients who did 
not receive the recommended targeted therapy (n = 56). 
After MTB presentation, patients who went on to receive 
personalised treatment had a median OS of 19 months 
(95% CI 4.86–33.14) compared with 8 months (95% CI 
6.27–9.729) in the patients without implementation of the 
recommended treatment (p = 0.004; Fig. 2).

4  Discussion

We retrospectively analyzed a real-world cohort of patients 
with BTC (iCCA, eCCA, GB) discussed in the MTB. 
Compared with epidemiological data in Europe from the 
ENSCCA registry [1], our BTC patient cohort presented 
in the MTB was younger with a median age of 62 versus 
66 years.

CGP was performed after a median of 155.5 days 
after initial diagnosis across all stages. For advanced 
BTC patients, CGP testing was performed after a median 
of 80 days. However, it shows that CGP is still not fully 
standardized at our center, and internal recommendations 
to perform testing at initial diagnosis of unresectable BTC 
patients have not been implemented thoroughly. New 
guidelines may help reliably ensure CGP is performed in 
all BTC patients [22].

In our cohort, 71.2% of BTC patients had at least one 
genomic alteration detected in CGP and 35.3% of the 
detected alterations were deemed actionable. As expected, 
the two most common mutations across all subgroups were 

Fig. 1  All alterations detected in ≥ 2 cases, presented in decreasing order
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TP53 and KRAS. Among the therapeutically targetable 
alterations, IDH1, FGFR2-fusion, ARID1A, PIK3CA, and 
BRAF V600E were most common in iCCA, while ERBB2 
and ARID1A were most common in in eCCA and GB. 
Those findings are consistent with previously reported data 
for BTC [25–28]. However, while MSI-high and  TMBhigh 
(> 10 Mut/Mb) have been previously reported with a preva-
lence of approximately 1% in BTC patients, this was not 
seen in our MTB cohort (0 MSI cases, 1  TMBhigh case), most 
likely owing to the comparatively small sample size [26, 28].

Of all BTC cases discussed in the MTB, 46.4% received 
a targeted treatment recommendation. In line with previ-
ous reports from our group, many recommendations do not 

translate into clinical management [23]. Reasons behind 
this finding are ample. In our cohort, ten patients (17.5%) 
were still receiving standard treatment at the time of MTB 
and 15 patients (26.3%) had passed away before a switch 
to targeted treatment was possible. Other reasons (40%) 
for not implementing the suggested treatment were medi-
cal reasons (e.g., worsening health condition), different 
choice of treatment from the primary oncologist, further 
treatment externally, or missing data in patients that were 
lost to follow-up. Ultimately, 14 of the 71 (19.7%) treat-
ment recommendations were put into practice, leaving 
58 (80.3%) BTC patients with possible targets without a 
(documented) molecularly guided treatment.

Table 3  Patients receiving recommended molecularly guided therapy

Dabra/Tram dabrafenib and trametinib, GemOx gemcitabine and oxaliplatin, MTB molecular tumor board, PD progressive disease, PFS 
progression-free survival, PR partial remission, SD stable disease
a Last follow-up 31 January 2023

Mutation Targeted therapy Therapy line Duration of 
targeted therapy 
(months)a

Time from MTB 
to treatment 
initiation 
(months)

Best 
treatment 
response

Duration 
of response 
(months)

PFS2 PFS1 PFS ratio 
(PFS2/
PFS1)

ARID1A-
I1691Sfs*12- 
deletion

Ipilimumab/
Nivolumab

3rd 1 0 PR 1

ATM1mut 
(R008H)

Olaparib 3rd Unknown 4 Unknown

BRAFmut 
(V600E)

Dabra/Tram 3rd 17 24 PR 3 17 17 1

BRAFmut 
(V600E)

Dabra/Tram 2nd 4 0 PR 3 4 1 4

ERBB3mut 
(E928G)

Trastuzumab 3rd 2 1 PD 1 5 0.2

ERBB2amp GemOx + 
Trastuzumab

2nd 14 1 PR 12 14 1 14

FGFR2mut 
(C383R)

Erdafitinib 5th 6 18 PR 7 7 5 1.4

FGFR2fus-
BICC1

Derazantinib 3rd 14 0 SD 14 9 1.56

FGFR2fus-
SHANK2

Pemigatinib 4th 9 0 PR 6 9 2 4.5

FGFR2fus-
PRDM

Pemigatinib 3rd 20 0 PR 5 19 2 9.5

FGFR2fus-
BICC1

Pemigatinib 2nd 10 9 PR 7 9 20 0.45

IDH1mut 
(R132L)

Ivosidenib 4th 3 20 PD 3 2 1.5

IDH1mut 
(R132C)

Ivosidenib 3rd 2 4 PD 1 3 0.33

IDH1mut 
(R132C)

Ivosidenib 3rd 4 11 PD 4 6 0.67

Median 3 6 4 5.5 8 4 1.45
Minimum 2 1 0 1 1 1
Maximum 5 20 24 12 19 20
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Fig. 2  Kaplan–Meier survival curves of all patients with iCCA, 
eCCA, and GB after initial diagnosis (A), after MTB presentation (B) 
and of unresectable or metastatic patients from initial diagnosis and 
after MTB presentation (C, D), and of BTC patients treated with and 

without recommended targeted therapy after MTB presentation (E, 
p  =  0.004). BTC biliary tract cancer, eCCA  extrahepatic cholangio-
carcinoma, GB gallbladder cancer, iCCA  intrahepatic cholangiocarci-
noma, MTB molecular tumor board
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The low implementation rate raises questions about the 
timing of CGP testing and MTB discussion and whether 
patients are adequately followed-up after MTB presenta-
tion. Transfer rate into clinical practice is known to be chal-
lenging, with missing clinical indication, rapid worsening 
of general condition due to side effects of current therapy, 
or progression of disease or loss to follow up being the 
main reasons a suggested therapy was not initiated [29]. To 
improve the rate of targeted treatment in BTC, awareness of 
CGP and MTB should be spread more widely. Guidelines for 
CGP testing at initial diagnosis and subsequent presentation 
at MTB coupled with regular follow-ups might overcome the 
barriers to personalized therapy [30, 31].

In the BTC patient cohort receiving molecularly guided 
therapy, median OS after presentation to the MTB was 
significantly longer than in the untreated group (19 vs 
8 months; p = 0.004), suggesting a potential benefit of 
precision oncology in patients with advanced BTC. The 
survival time illustrates that there is a window of opportunity 
after the MTB to switch to a targeted treatment. The 
majority of treated actionable alterations were composed 
of FGFR2-fusions, and IDH1, BRAF V600E, ERBB2 
mutations. Median duration of treatment was 6 months 
until the last follow-up with a response rate of 57% and a 
median PFS and duration of response (DoR) of 9 and 5.5 
months, respectively. Overall survival of all patients with 
unresectable or metastatic BTC did not differ between 
the subtypes. Since comparison of PFS between targeted 
treatments is difficult, the PFS ratio (PFS2/PFS1, see 
definition above) has proven to be a useful tool to evaluate 
clinical success in the individual patient. A PFS ratio > 1.3 
is associated with a clinical benefit [32, 33]. Here, we show 
a median PFS ratio of 1.54, therefore reiterating the potential 
clinical benefit for a targeted treatment.

Limitations to this study are its retrospective nature and 
analysis from only one cancer center. Due to the small sample 
size of patients receiving the recommended treatment, 
interpretation and analysis of the data must be perceived with 
caution. All patients undergoing CGP are presented to the 
MTB and this population is more likely to include younger 
and fitter patients as compared with the true BTC population, 
leading to a survival bias. Another significant limitation of 
this study is missing clinical data, such as tumor burden, 
performance status, number of metastatic lesions, or liver 
function values. Due to the retrospective data collection, 
clinical data often were not available for analysis.

In cases where treatment recommendations were 
followed, targeted treatment was well tolerated and patients 
showed clinical benefit. Early CGP testing in BTC and 
MTB presentation are crucial to ensure that the patients 
receive optimal treatment. Subsequently, a more consistent 
translation and follow-up of the MTB recommendations 
should be employed, but prospectively controlled trials are 

urgently needed to prove this approach is beneficial. Further, 
getting approval for off-label treatment from insurance 
companies can be challenging and requires time and energy. 
Therefore, CGP and treatment of advanced BTC should be 
centralized to institutions with experience in treating rare 
cancer with molecularly guided therapies.

5  Conclusion

Our study presents a real-world analysis of BTC patients 
discussed at the weekly  CCCMunichLMU molecular tumor 
board, mirroring the shift towards CGP testing in BTC and 
molecularly guided therapy. At our center, CGP is already 
widely implemented in BTC and discussed regularly in 
the MTB. Several patients with actionable alterations have 
already profited from targeted treatment. Naturally, we 
intend to increase the number of patients that are offered a 
matched therapy.

With rapid advances and daily updates not only in 
cholangiocarcinoma, but in the entire field of precision 
oncology, a qualified translation of the large amount of 
CGP data into the clinical setting can only be accomplished 
through guidance by an expert panel. The MTB is the best 
solution to identify potential targeted therapies or clinical 
studies for patients who often have exhausted the standard 
therapeutic options [34]. Especially for BTC patients 
with unresectable or metastatic disease, CGP should be 
performed upfront at first diagnosis to ensure all patients 
can be offered the best treatment.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s11523- 023- 00985-3.
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