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Background: Hepatocholangiocarcinoma (cHCC-ICC) is a rare liver tumour for which no data on chemosensitivity exist. The aims
of this multicentre study were to evaluate overall survival (OS), progression-free survival (PFS), and prognostic factors in cHCC-ICC
treated by gemcitabine plus platinum as first-line.

Methods: Unresectable cHCC-ICC treated by gemcitabine plus platinum-based chemotherapy between 2008 and 2017 were
retrospectively analysed. Diagnosis was based on histology or, in case of ICC or HCC histology, on discordant computerised
tomography scan enhancement patterns associated with discordant serum tumour marker elevation suggesting the alternative
tumour. OS and PFS were evaluated by Kaplan—-Meier method and prognostic factors by Log-rank test and Cox model.

Results: Among 30 patients included, cHCC-ICC was histologically proven in 22 (73.3%). 18 (60%) received gemcitabine plus
oxaliplatin (GEMOX), 9 (30%) GEMOX plus bevacizumab, and 3 (10%) gemcitabine plus cisplatin. RECIST criteria were reported in
28 patients: 8 (28.6%) showed partial response, 14 (50%) stable disease, and 6 (21.4%) tumour progression at first evaluation.
Median PFS and OS were 9.0 and 16.2 months, respectively. Serum bilirubin >30umol |~ (P=0.001) and positive serology for
HBV and/or HCV (P=0.014) were independent poor prognostic factors for OS.

Conclusions: Gemcitabine plus platinum-based chemotherapy is effective as first-line for advanced cHCC-ICC.

Hepatocholangiocarcinoma (cHCC-ICC) is a rare primary hepatic ~ 1949) and it is now described in the 2010 WHO classification
tumour with both, hepatocellular carcinoma (HCC) and cholan-  (Theise et al, 2010). The oncogenesis of this tumour remains
giocarcinoma (ICC) histological, features. Its first histological unclear with hypotheses of the existence of progenitors capable of
classification dates from 1949 by Allen and Lisa (Allen and Lisa, double differentiation or dedifferentiation of matures hepatocytes
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(Kim et al, 2004). Moreover, in murine models, existence of several
intra-hepatic cell clones with differential potential into hepatocyte
and biliary differentiation at the origin of mixed tumours has been
described (Piscaglia et al, 2009).

The prevalence of cHCC-ICC varies from 1 to 5% of primary
liver cancer in Asia and Western countries in different surgical
series (Lee et al, 2006; Wachtel et al, 2008; Bergquist et al, 2016).
This tumour is more frequent in males, and it is sometimes
associated with chronic viral hepatitis B and C, especially in Asian
countries. Cirrhosis is associated in ~30% of cases (Lee et al, 2006;
Chok et al, 2009; Bergquist et al, 2016). About 30% of cHCC-ICC
are diagnosed at an advanced stage with synchronous metastases
(Wachtel et al, 2008; Wang et al, 2010; Bergquist et al, 2016). The
diagnosis may be difficult, and may be based on the analysis of
surgical resection specimen or liver biopsy. However, the mixed
feature of cHCC-ICC can be misdiagnosed by a biopsy with the
identification of the HCC or the ICC histological component only
(Tagushi et al, 1996). Some typical cHCC-ICC radiological images
have been described on contrast enhanced computerised tomo-
graphy scan (CT-scan) and magnetic resonance imaging, combin-
ing, both, arterial phase enhancement/portal venous washout
typical of HCC and progressive fibrous stroma central enhance-
ment typical of ICC. Elevation of tumour serum markers can
suggest the diagnosis of HCC or ICC, namely, alpha-fetoprotein
(o«FP) for HCC, and carbohydrate antigen 19-9 (CA 19-9) and
carcinoembryonic antigen for ICC. The combination of typical
imaging of either HCC or ICC with the elevation of serum tumour
markers suggesting the alternative tumour can also help to identify
cHCC-ICC (Jarnagin et al, 2002; Tang et al, 2006; Maximin et al,
2014; Li et al, 2016).

There has been no randomised trial investigating the specific
management of cHCC-ICC. Few studies have reported the clinical
outcomes after resection, liver transplantation, or transarterial
chemoembolization (TACE) for localised cHCC-ICC (Tagushi
et al, 1996; Lee et al, 2006; Kim et al, 2010; Panjala et al, 2010;
Woang et al, 2010; Sapisochin et al, 2011; Groeschl et al, 2013; Park
et al, 2013; Garancini et al, 2014; Vilchez et al, 2016). Concerning
advanced tumours, Sorafenib is the standard of care for HCC with
median overall survival (OS) ranging from 6.5 to 10.7 months
(Llovet et al, 2008; Cheng et al, 2009), whereas the combination of
gemcitabine and platinum (cisplatin or oxaliplatin) is the standard
first-line chemotherapy for ICC with median OS of 11.7 months
with GEMCIS regimen in the ABC-02 trial (Valle et al, 2010). Few
data regarding gemcitabine and platinum-based chemotherapy for
HCC have been published. In a large retrospective including 204
patients, median OS was 9 months in patients treated with GEMOX
regimen (Zaanan et al, 2013). Bevacizumab, a vascular endothelial
growth factor-antibody, in association with gemcitabine and oxalipla-
tin, has also been investigated in both HCC and advanced biliary-tract
cancers but with no demonstrated benefits (Zhu et al, 2006, 2010).

To our knowledge, there is no published data investigating the
systemic treatment of advanced cHCC-ICC. The main objective of
this retrospective, multicentre study was to evaluate the efficacy of
a gemcitabine plus platinum-based chemotherapy in first-line
treatment of unresectable, advanced cHCC-ICC.

PATIENTS AND METHODS

Patients. Patients with unresectable cHCC-ICC treated with
gemcitabine plus platinum-based first-line therapy between
January 2008 and February 2017 in six French centres, were
retrospectively included. Inclusion criteria were patients older than
18 years and gemcitabine plus cisplatin or oxaliplatin (GEMCIS or
GEMOX regimen) as first-line systemic therapy, with ECOG score
<2 before initiation of chemotherapy.

We included the patients with histological diagnosis of cHCC-
ICC, or in case of ICC or HCC typical histology, with discordant
CT-scan enhancement findings associated with serum tumour
marker elevations, (typical ICC histology but HCC enhancement
pattern: early arterial enhancement with early ‘washout’ corre-
sponding at an hypoattenuating in the portal venous phase, with
elevated aFP; typical HCC histology but ICC enhancement pattern:
heterogeneous minor peripheral enhancement with gradual
enhancement centrally, with elevated CA19-9). Data were last
updated in June 2017.

Treatment. The treatment mostly consisted of intra-venous
administration of gemcitabine at a standard dose of 1000 mgm ~ >
within 30min and oxaliplatin at a standard dose of
85-100mgm > within 2h, given every 2 weeks (GEMOX) or
gemcitabine at a standard dose of 1000-1250 mgm ~* within
30 min and cisplatin at a standard dose of 25 mgm ~* within 1h
on days 1 and 8, every 3 weeks (GEMCIS) with possible dose
adjustments. When bevacizumab was associated with GEMOX
regimen, the treatment was administrated at dose of 5mgkg "
every 2 weeks. Treatments were administrated until disease
progression.

Outcome measures. Tumour response rates were assessed by
RECIST criteria. OS was defined from the first day of
chemotherapy until death from any reason. Progression-free
survival (PFS) was defined from the first day of chemotherapy
until disease progression or death, whichever occurred first.
Patients who were alive and did not experience any of these
events were censored at the date of the last follow-up.

Statistics. OS and PFS were calculated according to the Kaplan-
Meier method. Prognostic factors of OS and PFS were analysed in
univariate analysis with the Log-rank test. Variables with a P-value
<0.05 or clinically relevant with a P<<0.20 in univariate analysis
were included in the multivariate analysis, performed with the Cox
proportional hazard model, with a significance level of P<0.05.
Analyses were performed using the software Graph Pad Prism 6
and XLStat 2017.

Consent and ethics statement. It was a retrospective study
including patients managed with standard care only. The majority
of patient was dead or lost to follow-up at the time of data
collection. A consent form was not required for this study. The
study has been performed according to the Declaration of Helsinki
and its latter amendments.

RESULTS

Patient and tumour characteristics. Thirty patients were
included (Flow chart, Figure 1). The main patients’ characteristics
are presented in Table 1. Most of the patients were males (66.7%),
27 (90%) of good general status (ECOG 0-1), 8 patients had
cirrhosis (26.7%), 3 patients had positive HBV (10%) and 3 had
positive HCV serology (10%), with one co-infection. Most of the
patients (53.3%) had synchronous metastases. Two patients
(6.67%) initially treated by surgery (one local surgery and one
liver transplantation) were included after disease progression. The
median follow-up for all the patients was 12.75 months (range
1-51.5 months).

Four patients had a biliary obstruction treated by drainage
before chemotherapy. In other patients, elevated serum bilirubin
was related to the liver dysfunction.

One patient was excluded because of an ECOG score = 3. This
patient died after 4 days after the first cycle of GEMOX owing to a
liver failure secondary to drug toxicity.
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73 patients screened

43 patients excluded :

- 16 patients without double discordance
(imaging and serum level marker)

> - 17 patients: no systemic treatment and/or

only surgical resection or radiofrequency

ablation

- 6 patients: other chemotherapy regimen
o Sorafenib, n=2
o Folfox, n=1
o Folfox plus bevacizumab, n=1
o Capecitabine, n=1
o Gelmcitabine alone, n=1
- 3 patients: resectable plus adjuvant
chemotherapy
- 1 patient: ECOG 3

30 patients included

Figure 1. Flow-chart.

Treatment. Eighteen (60%) and 9 (30%) patients received
GEMOX chemotherapy alone or in combination with bevacizu-
mab, respectively. Three patients (10%) received GEMCIS
chemotherapy. Overall, the median number of cycles for the first
line of chemotherapy was 10 (range 3-28).

In the second line chemotherapy, 14 patients (46.7%) were
treated with FOLFIRI (n =6, 42.8%), capecitabine (n =3, 21.4%),
LV5FU2 (n=2, 14.3%), or other regimens (LV5FU2-cisplatine,
cyclophosphamide, or sunitinib) for the three remaining patients.
Five patients (16.7%) received a third line of treatment: FOLFIRI
regimen (n=1), FOLFOX regimen (n=1), GEMOX regimen
(n=1), sorafenib (n=1), and sunitinib (n=1).

Efficacy

Tumour response. RECIST assessment was performed in 28
patients (93.3%) with measurable disease. At the first evaluation,
a partial response was observed in 8 (28.6%), stable disease in 14
(50%), and progression in 6 (21.4%) patients. None of the patients
had tumour resection after first-line chemotherapy.

0S. Median OS was 16.2 months. The 1-year and 2-year OS rates
were 66% and 26.1%, respectively (Figure 2A).

Median OS of the 22 patients with histological diagnosis of cHCC-
ICC was identical, 16.2 months (Figure 2B).

PFS. Median PFS was 9.0 months. The 1-year and 2-year PFS rates
were 24.2% and 9.7%, respectively (Figure 2A).

Median PFS of the 22 patients with histological diagnosis of
cHCC-ICC was 8.1 months, without significant difference
compared with the overall population (Figure 2B).

Prognostic factors

PFS. In univariate analysis, synchronous metastases and serum
bilirubin level >30umoll ™' were the two significant factors
associated with PFS: HR=2.44; 95% CI (1.19-10.03); P=0.023
and HR=2.57; 95% CI (1.32-11.53); P=0.019, respectively.
According to the results of the univariate analysis, four factors
were included in the multivariate analysis (gender, synchronous
metastases, serum bilirubin level >30umoll” and positive
serology for HBV and/or HCV). Synchronous metastases
(HR=4.0, 95% CI (1.40-11.40), P=0.009), serum bilirubin level

Table 1. Patient characteristics (30 patients)

N %
Age (years (range)) 64.5 (41-88)
Sex
Male 20 66.7
Female 10 33.3
Baseline performance status
0-1 27 90
2 3 10
Cirrhosis 8 26.7
Child-Pugh Score A 7 90
Child-Pugh Score B 1 10
Positive serology
HBV 3 10
HCV 3 10
Chronic alcoholism 5 16.7
Obesity (BMI >30) 6 20
Diabetes 8 26.7
Primary sclerosing cholangitis 0 0
Histological diagnosis (cHCC-ICC) 22 73.3
Discordant imaging and/or serum
tumour markers
HCC histology and discordant 2 6.7
imaging and elevated CA 19-9
ICC histology and discordant 6 20
imaging and elevated «FP
Wash-in/wash-out crieria
CT-scan 18 60
MRI 12 40
Hepatic lesion(s)
Unique 13 43.3
Multiple 17 56.7
Initial surgery treatment 2 6.7
(included transplant) 1 3.3
Tumour markers (median,
(range); %> N)
AFP 5.3ugl ™" (2.5-2000) 50
CA19-9 831Uml " (5.9-20 000) 57.8
ACE 3ugl~"(0.7-275) 235
Total bilirubin level at diagnosis 12.53’»,umo||’1 (4-531)
(median, (range))
Extra-hepatic synchronous
metastases
At least one site 12 40
Lung 5 41.7
Peritoneum 4 33.3
Bone 3 25
Pancreas 1 8.3
Oesophagus 1 8.3
Adrenal gland 1 8.3

>30 umoll ' (HR=4.59, 95% CI (1.43-14.78), P=0.011) and
positive serology for HBV and/or HCV (HR=7.27, 95% CI
(1.71-30.94), P=0.007) were significant independent poor prog-
nostic factors for PFS. Results are detailed in Table 2.

0S. In univariate analysis, serum bilirubin level =30 umoll ™' was
the only significant poor prognostic factor for OS (HR = 3.66; 95%
CI (2.50-34.03); P=0.002). According to the results of the
univariate analysis, four factors were included in the multivariate
analysis (gender, synchronous metastases, serum bilirubin level
>30 umoll~ " and positive serology for HBV and/or HCV). Serum
bilirubin level >30 umoll ! (HR=10.23, 95% CI (2.51-41.70),
P=0.001) and positive serology for HBV and/or HCV (HR = 6.89,
95% CI (1.47-32.20), P = 0.014) were significant independent poor
prognostic factors for OS. Results are detailed in Table 3.
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Figure 2. Kaplan-Meier survival curves. (A) Overall survival (OS) and
progression-free survival (PFS) of the 30 patients with unresectable
cHCC-ICC. (B) overall survival (OS) and progression-free survival (PFS)
of the 22 patients with histological proven and unresectable cHCC-ICC.

There was no difference in terms of OS and PFS between
patients with high serum level of CA 19-9 versus elevated level of
aFP.

DISCUSSION

To our knowledge, this is the first published report of systemic
treatment for advanced cHCC-ICC. In patients with advanced
cHCC-ICC treated with gemcitabine combined with cisplatin or
oxaliplatin, the median PFS and OS were 9.0 and 16.2 months,
respectively. In addition, the 28.6% response rate and 50% disease
control rate suggest a chemosensitivity of these tumours and are
close to the results obtain with these drugs in ICC. Serum bilirubin
level > 30 umol/l and positive serology for HBV and/or HCV were
independent prognostic factors for OS and PFS, whereas the
presence of synchronous metastases was independent prognostic
factor for PFS.

There are many retrospective data on outcomes after surgical
resection of cHCC-ICC, median OS after curative ranging from 4
to 48 months (Chok et al, 2009). The outcomes of liver
transplantation are less favorable than for HCC (Panjala et al,
2010; Sapisochin et al, 2011; Groeschl et al, 2013; Park et al, 2013;
Garancini et al, 2014; Vilchez et al, 2016). Some studies have
investigated TACE for cHCC-ICC. In a retrospective study
investigating TACE in 50 patients, median OS was 12.3 months
with 70% of patients considered as responders, 85% of them having
hypervascularized tumours likely to have a predominant HCC
component (Kim et al, 2010). Sorafenib is the standard of care for
advanced HCC, with time to progression ranging from 2.8 to 5.5
months and OS ranging from 6.5 to 11.7 months in phase III trials
(Llovet et al, 2008; Cheng et al, 2009). Combination of gemcitabine
and cisplatin is the standard first-line chemotherapy for advanced
ICC, with median PFS and OS of 8.0 and 11.7 months in the ABC-
02 trial (Valle et al, 2010). The observed 9.0 months PFS and 16.2
months OS in our study are in accordance with the results obtained

Table 2. Proc?nostic factors for progression-free survival

(PFS): hazard-ratio (HR), Cl 95%, and P-value in univariate and
multivariate analysis

I Univariate analysis T Multivariate analysis |
Variables | HR | CI 95% P HR | C195% P.value
value
Female sex 0.43| (0.19-1.00) | 0.05 | 0.59 | (0.20-1.75) | 0.35
Synchronous 2.44| (1.19-10.03) | 0.023| 4.00 | (1.40-11.40)| 0.009
metastases
Serum 2.57| (1.32-11.53) | 0.019| 4.59 | (1.43-14.78)| 0.011
bilirubin level
=30 umol |~
Positive 2.32| (0.89-12.6) | 0.08 | 7.27 | (1.71-30.94)| 0.007
serology for
HBV and/or
HCV
Age =75 0.49| (0.22-1.14) | 0.1
years
Underlying 1.02| (0.42-2.50) | 0.96
cirrhosis
Chronic 1.83| (0.58-8.47) | 0.21
alcoholism
Obesity 0.63| (0.25-1.68) | 0.38
Diabetes 0.92| (0.37-2.29) | 0.86
CA 19— 1.14] (0.49-2.66) | 0.76
9>80IUml "’
Statistically significant results are shown in bold (P<0.05).

in ICC, although no conclusion can be drawn from this
retrospective study.

Our patients’ population showed similar characteristics that
those described for cHCC-ICC. Median age was 64.5 years, similar
to that from the literature (62-65 years), with a higher prevalence
of male sex with a sex ratio of 2 (in literature: 65.5-70.8% of men)
(Wachtel et al, 2008; Bergquist et al, 2016; Connell et al, 2016).
There were 26.7% of associated cirrhosis, as frequently described,
two patients had positive HBV serology and two others HCV
serology, and one had a co-infection, with two patients without
underlying cirrhosis. In the literature, the prevalence of HBV or
HCV serology in cHCC-ICC population is heterogenous ranging
from 17 to 58% and from 0 to 75%, respectively, with higher rates
in Asian population (Jarnagin et al, 2002; Lee et al, 2006; Tang
et al, 2006; Chok et al, 2009; Fowler et al, 2013; Bergquist et al,
2016).

There were no differences of outcomes depending on the
treatment, GEMOX, GEMCIS, GEMOX-bevacizumab, but no
conclusion can be made due to our study design and its small
sample size. Only three patients were treated with GEMCIS,
making comparisons between GEMOX or GEMCIS regimen not
relevant and only nine patients had bevacizumab in association.
There are few published data concerning combinations of
gemcitabine and oxaliplatin for the treatment of HCC. Recently,
a large retrospective multicentre study included 204 patients with
advanced HCC treated with GEMOX, reported a 22% response
rate, 4.5 months median PFS and 11.0 months median OS (Zaanan
et al, 2013). In the treatment of advanced HCC, the combination of
gemcitabine, oxaliplatin, and bevacizumab has been reported in a
phase II study, with 5.3 months median PFS and 9.6 months
median OS (Zhu et al, 2006). A systematic review investigated
gemcitabine/cisplatin and gemcitabine/oxaliplatin combinations in
the treatment of biliary tract cancers in 1470 patients. This study
suggests that the combination of gemcitabine and cisplatin could
have a short survival advantage when cisplatin is administered
according to the standard protocol on days 1 and 8 compared with
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Table 3. Prognostic factors for overall survival (OS): hazard-

ratio (HR), Cl 95%, and P-value in univariate and multivariate
analysis.

| Univariate analysis ‘I Multivariate analysis |
. P-
Variables HR| CI 95% value HR Cl 95% |P-value
Female sex 0.50{ (0.21-1.37)| 0.20 0.78 | (0.24-2.56) 0.69
Synchronous 1.51| (0.63-4.31) | 0.34 2.21 (0.74-6.62) 0.16
metastases
Serum bilirubin 3.66| (2.50-34.03)| 0.002 | 10.23| (2.51-41.70)| 0.001
level>30 umol ="
Positive serology 2.18| (0.69-12.40)| 0.15 6.89 | (1.47-32.20)| 0.014
for HBV and/or
HCV
Age>75 years 0.62| (0.24-1.58)| 0.34
Underlying 1.22| (0.45-3.39) | 0.68
cirrhosis
Chronic alcoholism | 2.13| (0.59-15.84)| 0.21
Obesity 0.71| (0.24-2.20)| 0.58
Diabetes 0.81| (0.29-2.18) | 0.66
CA 19-9 1.62| (0.64-4.89)| 0.29
>801Uml "
Statistically significant results are shown in bold (P<0.05).

GEMOX regimen administrated every 2 weeks. However, this
regimen was associated with increased side effects and toxicities:
asthenia, diarrhoea, haematological toxicity, and notably hepato-
toxicity, which may not be devoid of consequence in cirrhotic
patients (Fiteni et al, 2014). The combination of gemcitabine,
oxaliplatin, and bevacizumab has also been investigated in
advanced biliary-tract cancers with 7 months median PFS and
21.7 months median OS (Zhu et al, 2010). According to these data
and our results, the combination of gemcitabine and platinum-
based chemotherapy could be a promising regimen for the
treatment of cHCC-ICC. There are no data reporting the
combination of gemcitabine plus platinum chemotherapy with
sorafenib, the strategy that could also be investigated, with a
potential activity on both components of cHCC-ICC.

Elevated serum bilirubin was identified as an independent
significant poor prognostic factor for OS and PFS. This is an
identified poor prognostic factor for both, ICC and HCC (Paik
et al, 2009; Vienne et al, 2010). The small size of our population
does not allow us to differentiate the etiology of the jaundice (liver
dysfunction or biliary obstruction) as independent prognostic
factors. Positive serology for HBV and/or HCV was another
independent significant poor prognostic factor for OS and PFS.
There are few data from prospective studies concerning the
prognostic impact of HBV and/or HCV in advanced HCC or ICC,
but HBV infection was a poor prognostic factor in patients with
HCC in the Asia-Pacific study (Cheng et al, 2009).

Our study has some limitations. First, it is a retrospective study,
with limited data about the toxicity of the treatments. There are
some missing data (biological markers) and four patients were lost
to follow-up (13.3%). We included the patients with histologically
documented cHCC-ICC, but also those with HCC or ICC histology
but discordant contrast-enhanced CT scan findings associated with
discordant tumour marker levels. These criteria to identify cHCC-
ICC have been previously proposed (Maximin et al, 2014) and are
important to consider as biopsies often lead to a misdiagnosis. In a
series of 23 resected cHCC-ICC, all the tumours were mis-
diagnosed by the pre-operative histology, 20 considered as HCC,
three as ICC (Tagushi ef al, 1996). The combination of elevated
serum tumour markers and enhancement patterns on imaging
should strongly suggest the diagnosis of ¢cHCC-ICC in the
following circumstances: imaging features of both ICC and HCC,

regardless of marker levels; elevation of both «FP and CA 19-9,
regardless of imaging appearance; or discordance between imaging
and tumour marker elevation (typical HCC enhancement pattern
with elevated CA 19-9 or typical ICC enhancement pattern with
elevated oFP) (Maximin et al, 2014). The combination of
histological, radiological and biological criteria is important to
identify cHCC-ICC patients.

In conclusion, these results suggest the efficacy of gemcitabine
plus platinum-based chemotherapy in the first-line treatment for
unresectable cHCC-ICC with good performance status. Prospective
trials are needed but challenging because of scarcity of these
tumours.
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