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Abstract

Background: According to current guidelines, treatment of patients with hepatic oligometastasis in pancreatic
cancer is not reflected and systemic chemotherapy is recommended in those patients. Retrospective data suggest
beneficial outcomes in patients with hepatic oligometastasis, though prospective data from clinical trials addressing
this particular patient group is not available.

Methods: In this single arm, phase-2 trial, survival data from patients receiving neoadjuvant chemotherapy
followed by R0/R1 resection will be compared to historic data from patients with oligometastatic
adenocarcinoma of the pancreas.
The clinical trial will focus on a well-defined patient collective with metastatic load limited to the liver as target organ
with a maximum of five metastases. The combination of liposomal irinotecan (nal-IRI), oxaliplatin (OX) and 5-fluouracil
(5-FU)/folinic acid (FA) (nal-IRI + OX+ 5-FU/FA, NAPOX) was chosen as neoadjuvant chemotherapy; the choice was
based on an ongoing clinical study in which NAPOX appeared manageable, with promising anti-tumor activity in first-
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line treatment of patients with metastatic pancreatic adenocarcinoma.
In total 150 patients will be enrolled for this trial with an aim of 55 patients receiving a complete macroscopic
synchronous tumor and metastatic resection.

Discussion: This is the first clinical study to prospectively evaluate the value of multimodality therapy concepts in
oligometastatic pancreatic cancer.

Trial registration numbers: EudraCT 2019–002734-37; NCT04617457.

Keywords: Chemotherapy, Clinical trials, Liver metastasis, Pancreatic cancer, Pancreatic surgery

Background
In 2018, approximately 460,000 persons worldwide were
diagnosed with pancreatic cancer and 430,000 patients
died from this disease; the 5-year prevalence was 3.7%
[1, 2]. Pancreatic cancer is among the deadliest malig-
nancies and expected to become the second most com-
mon cause of cancer death by 2030 [3]. Once distant
metastases have been detected, tumor or metastases re-
section is not recommended according to the current
diagnostic and treatment guidelines, regardless of the
location or number of metastases [4, 5]. Therefore,
patients with hepatic oligometastatic adenocarcinoma of
the pancreas currently receive palliative treatment.
In different tumor entities including colon and kidney

cancer, synchronous tumor and hepatic metastases re-
section indicated survival benefits [6, 7]. Clinical studies
are ongoing e.g. for gastric cancer (RENAISSANCE,
NCT02578368) [8]. However, prospective clinical data
on multimodal treatment in pancreatic cancer including
complete tumor resection are not available so far.
Two recent retrospective studies showed that patients

with hepatic oligometastatic pancreatic cancer benefited
from complete tumor resection including resection of
liver metastases: In an analysis of six European pancreas
centers, 69 patients with pancreatic cancer were identi-
fied who had undergone synchronous tumor and hepatic
metastases resection and who had a median OS of 14.5
months compared to 7.5 months in a control group
without resection [9]. In another study, data of patients
with oligometastatic pancreatic cancer undergoing
tumor and metastases resection revealed a median OS of
12.3 months for patients with hepatic metastases [10].
Further reports including case reports revealed similar
trends [11–16]. However, because of the limitations of
retrospective study designs and of case reports as well as
missing adequate control groups, the evidence level of
these studies and reports is insufficient to allow for
modifying diagnostic and treatment guidelines towards
synchronous tumor and metastases resection in patients
with oligometastatic pancreatic cancer.
The assumption that oligometastatic pancreatic cancer

is biologically more similar to non-metastatic than to
highly aggressive pancreatic cancer with multifocal

tumor spread justifies the testing of a new therapeutic
approach with curative intend for patients with a limited
number of metastases [17, 18]. Additionally, retrospect-
ive data showed a survival benefit for patients that
matched criteria of hepatic oligometastasis and only
underwent standard palliative chemotherapy compared
to patients with polymetastatic disease [19].
Since the establishment of novel, effective chemother-

apy regimens, for the first time multimodal therapy in
the post-gemcitabine monotherapy era is feasible to
achieve long-term tumor control even in the metastatic
stage [20–22]. novel chemotherapy regimes based on
liposomal-irinotecan combined with 5-fluouracil and
oxaliplatin showed promising anti tumor activity in
metastasized pancreatic cancer in phase I/II trials [23].
Therefore, two approaches will be combined in this clin-
ical trial: The goal is to test the efficacy and safety of
neoadjuvant chemotherapy followed by complete syn-
chronous resection of the primary tumor and hepatic
metastases in curative intent in patients with adenocar-
cinoma of the pancreas and oligometastatic hepatic
disease. The hypothesis of the clinical trial is that neoad-
juvant chemotherapy sufficiently controls systemic dis-
ease and tumor progression, thus allowing the complete
resection of the tumor and all hepatic metastases in case
of stable disease or tumor response, so that these pa-
tients profit from it in terms of overall survival.
The study is planed as investigator initiated trial (IIT)

and the sponsor of the study is the University of Cologne.

Objectives and endpoints
Objectives
The primary objective of the HOLIPANC trial is to
assess the efficacy of neoadjuvant multimodal chemo-
therapy followed by complete tumor and metastases
resection in patients with hepatic oligometastatic adeno-
carcinoma of the pancreas. Secondary objectives are to
determine the efficacy and safety of the treatment con-
cept and health-related quality of life (HR-QoL).

Endpoints
The primary endpoint is overall survival after R0/R1 re-
section (OS-res) (only patients with R0/R1 resection).
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Secondary efficacy endpoints are OS of the entire pa-
tients cohort, R0/R1 resection rate and progression-free
survival (PFS). Secondary safety endpoints are type,
frequency and severity of adverse events with severity
according to NCI CTCAE version 5.0 (neoadjuvant
chemotherapy) and perioperative morbidity and mortal-
ity (Table 1).

Methods/study design
This is an interventional, open-label, non-randomised,
multicentre, single-arm phase II clinical trial organized
and sponsored by the University of Cologne. The study
will be conducted at 10 centers in Germany.
Eligible patients with hepatic oligometastatic adeno-

carcinoma of the pancreas will receive neoadjuvant com-
bination chemotherapy (liposomal irinotecan (nal-IRI),
oxaliplatin (OX), 5-fluouracil (5-FU), folinic acid (FA)
(NAPOX)) in cycles of 14 days (Fig. 1).

Trial population
Patients with hepatic oligometastatic ductal adenocarcin-
oma of the pancreas fulfilling the inclusion criteria will
be eligible to participate in this clinical trial.

Inclusion criteria

1. Histologically confirmed diagnosis of treatment-
naïve oligometastatic hepatic metastatic
adenocarcinoma of the pancreas
Definition of oligometastatic hepatic metastasis: 1 to
5 metastases in CT/MRI and/or contrast-enhanced
ultrasound scan, which are potentially resectable or
treatable by ablative procedures (Note 1: Patients
also fulfill this inclusion criterion if a hepatic
metastasis was partly or entirely removed as part of
the diagnosis and is thus not detectable by CT/MRI
and/or contrast-enhanced ultrasound scan at
screening. Note 2: If more than 5 metastases are
unexpectedly detected during surgery, it is not a
violation of this inclusion criterion if the excess
metastases had not been detectable by CT/MRI
and/or contrast-enhanced ultrasound scan at
screening.)

2. Measurable disease according to RECIST v1.1
3. ECOG performance status 0–1
4. Adequate renal, hepatic and bone marrow function,

defined as

� Calculated creatinine clearance ≥60mL/min
according to CKD-EPI formula

� Total bilirubin ≤2 mg/dL; patients with biliary stent
may be included if bilirubin level decreased to ≤2
mg/dL after stent insertion

� ALT and AST ≤5 × upper limit of normal (ULN)
� Absolute neutrophil count (ANC) ≥1.5 × 109/L
� Thrombocytes ≥100 × 109/L
� Haemoglobin ≥9 g/dL
� aPTT ≤1.5 × ULN and Quick value ≥70%

1. Patients ≥18 years at the time of signing the
informed consent

2. Females of childbearing potential (FCBPs) must
agree to use highly effective contraceptive measures
(Pearl index < 1) or practice true abstinence from
any heterosexual intercourse for the duration of
treatment and for at least 1 month after the last
IMP administration (true abstinence is acceptable
when this is in line with the preferred and usual
lifestyle of the patient). A woman will be considered
as being of childbearing potential unless she is at
least 50 years old and moreover has gone through

Table 1 Objectives and endpoints of the HOLIPANC trial

1. Objectives

1.1. Primary Objectives

• To assess the efficacy of neoadjuvant multimodal chemotherapy
followed by R0/R1 resection in patients with hepatic oligometastatic
adenocarcinoma of the pancreas

1.2. Secondary Objectives

• To determine efficacy and safety of the treatment concept

• To determine health-related quality of life (HR-QoL)

1.3. Other Exploratory Objectives

• To analyze HR-QoL-adjusted overall survival

2. Endpoints

2.1. Primary Endpoint

• Overall survival after R0/R1 resection (OS-res) (only patients with R0/R1
resection)

2.2. Secondary Endpoints

Efficacy

• R0/R1 resection rate after neoadjuvant chemotherapy

• Overall survival

• Progression-free survival (PFS) after R0/R1 resection according to
RECIST v1.1

Safety

• Type, frequency and severity of adverse events with severity according
to NCI CTCAE version 5.0 (neoadjuvant chemotherapy)

• Perioperative morbidity and mortality

Health-Related Quality of Life

• HR-QoL according to EORTC QLQ-C30 and EORTC QLQ-PAN26
questionnaires

2.3. Other, Exploratory Endpoints

• HR-QoL-adjusted OS
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menopause for at least 2 years or has been
surgically sterilized.

3. Males must agree to use condoms or practice
true abstinence from any heterosexual
intercourse for the duration of IMP treatment
and at least 6 months after the last IMP
administration (true abstinence is acceptable if
this is in line with the patient’s preferred and

usual lifestyle). Male patients must furthermore
refrain from donating sperm during the clinical
trial until at least 6 months after the last IMP
administration.

4. Patient’s written informed consent prior to any
trial-specific procedure

5. Patient’s legal capacity to consent to participation in
the clinical trial

Fig. 1 Flow chart of the entire study including biobanking project
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Exclusion criteria

1. Acinar cell carcinoma and/or neuroendocrine
carcinoma of the pancreas

2. Symptomatic clinically significant ascites
3. Evidence of any distant metastases other than

oligometastatic hepatic metastases as defined in
inclusion criterion 1.

4. Any tumor-specific pretreatment of the
adenocarcinoma of the pancreas (including but not
limited to surgery, radiation therapy, chemotherapy
or ablative procedures)

5. Any malignancies other than adenocarcinoma of
the pancreas in the 5 years before the start of the
clinical trial except for adequately treated basal cell
or squamous cell skin cancer, in situ cervical
cancer, breast cancer, prostate cancer or superficial
bladder tumors (Ta, Tis and T1)

6. Hypersensitivity to any of the IMPs or any of the
excipients

7. Any major surgery within 4 weeks before the first
IMP administration

8. Pregnant or breast-feeding female
9. Known chronic inflammatory bowel disease, bowel

obstruction, chronic diarrhea, Grade ≥ 2 according
to NCI CTCAE version 5.0

10. Peripheral polyneuropathy, Grade ≥ 2 according to
NCI CTCAE version 5.0

11. Known interstitial lung disease or pulmonary
fibrosis

12. Radiographic evidence of severe portal hypertension
13. Liver cirrhosis ≥ Child Pugh B
14. Cholestasis or cholangitis despite adequate biliary

stenting; treatment with anti-infectious agents is
permitted; patient must be disease-free and without
anti-infectious treatment for 7 days before the first
IMP administration

15. Active infection requiring systemic therapy
16. Known HIV seropositivity
17. Active or chronic Hepatitis B or Hepatitis C

infection
18. Known glucoronidation deficiency (Gilbert’s

syndrome) (specific screening not required)
19. Known complete dihydropyrimidine dehydrogenase

(DPD) deficiency (specific screening according to
the recommendations of the SmPC in effect for 5-
FU; patients with a known complete DPD deficiency
must be excluded; patients with a known partial
DPD deficiency may be included at the discretion of
the investigator)

20. Clinically significant cardiovascular or vascular
disease or disorder ≤6 months before enrolment
into the clinical trial (e.g., myocardial infarction,
unstable angina pectoris, chronic heart failure

NYHA ≥ Grade 2, uncontrolled arrhythmia,
cerebral infarction)

21. Pulmonary embolism, deep venous thrombosis or
arterial thromboembolism ≤6 months before the
first IMP administration

22. Any other severe concomitant disease or disorder,
which could influence patient’s ability to participate
in the clinical trial and his/her safety during the
trial or interfere with interpretation of results; e.g.,
severe hepatic, renal, pulmonary, cardiovascular,
metabolic or psychiatric disorders

23. Requirement for live vaccination within 4 weeks
before the first IMP administration and during
neoadjuvant chemotherapy

24. Use of strong CYP3A4 inhibitors (Strong CYP3A4
inhibitors have to be discontinued at least one week
prior to start of trial treatment.) Use of strong
UGT1A1 inhibitors or strong CYP3A4 inducers
unless there are no therapeutic alternatives

25. Treatment with nucleoside analogues such as
brivudine within 4 weeks before the first IMP
administration or requirement for concomitant
antiviral treatment with brivudine or analogues

26. Participation in a clinical trial or experimental drug
treatment within 4 weeks before the first IMP
administration or within a period of 5 half lives of
the substances administered in a clinical trial or
during an experimental drug treatment before the
first IMP administration, depending on which
period is longest, or simultaneous participation in
another clinical trial while taking part in this
clinical trial until 28 days after last administration of
any IMP

27. Continuing abuse of alcohol, drugs or medical
drugs

28. Patient committed to an institution by virtue of an
order issued either by the judicial or the
administrative authorities

29. Patients possibly dependent from the investigator
including the spouse, children and close relatives of
any investigator

Gender and age selection
Adults of all genders are eligible for this clinical trial.

Tumor imaging
CT or MRI of abdomen with intravenous contrast agents
according to specific protocols for imaging of the pan-
creas and local institutional practice; CT/MRI may be
used for imaging of the abdomen, but investigators have
to adhere to the same imaging method. Additive imaging
such as MRI liver imaging with gadoxetate disodium
(e.g., Primovist™) as contrast agent or, alternatively, a
contrast-enhanced ultrasound scan will be required in
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case of unclear findings or suspicion of further hepatic
metastases. Chest imaging by CT for detection of lung
metastases. Additional imaging may be required in
symptomatic patients if clinically indicated.

Treatment regimen
This is an interventional, open-label, non-randomised,
multicentre, single-arm phase II clinical trial. Eligible pa-
tients with hepatic oligometastatic adenocarcinoma of
the pancreas will receive neoadjuvant NAPOX chemo-
therapy in cycles of 14 days.
In patients with progressive disease during or after the

first 4 cycles, neoadjuvant chemotherapy will be perman-
ently discontinued (Table 2). Patients with tumor re-
sponse or stable disease after the first 4 cycles according
to RECIST v1.1 but a non-resectable primary tumor ac-
cording to the evaluation of an interdisciplinary tumor
board will receive 4 more cycles of neoadjuvant chemo-
therapy. Patients with tumor response or stable disease
and a resectable primary tumor after the first 4 cycles
will undergo explorative laparotomy and synchronous
resection of the tumor and hepatic metastases, if feasible;
these patients may receive 4 more cycles of neoadjuvant
chemotherapy 2 4 weeks after the explorative laparotomy
if the surgeon rated the primary tumor as non-resectable
during the explorative laparotomy.
All patients who received a total of 8 cycles and who

then have tumor response or stable disease according to
RECIST v1.1 will undergo exploratory laparotomy sur-
gery and synchronous resection of the tumor and hep-
atic metastases, if feasible according to the surgeon, 2 6
weeks after the last IMP treatment.

Dose modifications and prerequisites for the start of a
new cycle
Doses will be reduced for haematological and non-
haematological toxicities. In case of concurrent toxic-
ities, all dose modifications should be based on the worst
preceding toxicity. Nal-IRI, OX and 5-FU doses may be
reduced by two dose levels. Patients who require further
dose reduction should discontinue treatment. The FA
dose does not require adjustment, but FA has to be dis-
continued if 5-FU is permanently discontinued. Special
attention should be paid to toxicities associated with 5-
FU due to a deficiency in DPD activity. To this end,

therapeutic drug monitoring may be considered. In gen-
eral, the recommendations of the SmPC in effect for 5-
FU have to be followed.
The following criteria for dosing delays and holidays

due to adverse events apply:

� A cycle may be delayed, e.g., due to adverse events,
by a maximum of 7 days.

� If adverse events would require a cycle delay of
more than 7 days, this cycle is cancelled and the
next cycle started according to schedule (e.g., Cycle
1 starts on Day 1; Cycle 2 is cancelled; Cycle 3 starts
on Day 29).

� If adverse events require cycle delays of more than
28 days, treatment should be permanently
discontinued. (e.g., Cycle 1 starts on Day 1; Cycle 2
and Cycle 3 are cancelled; Cycle 4 has to start on
Day 43 or treatment will be discontinued).

Adjuvant treatment
Adjuvant treatment will not be part of the trial treat-
ment and may be given at the investigator’s discretion
in accordance with the guidelines for pancreatic
cancer [24].

Surgical procedures
Exploratory laparotomy and resection should be per-
formed within 2 to 6 weeks after the last IMP adminis-
tration according to local institutional practice. All
procedures necessary to prepare for surgery, during sur-
gery and after surgery that are standard of care will also
follow local institutional practice. Based on the intraop-
erative findings during exploratory laparotomy, the sur-
geon will evaluate and decide whether resection of the
primary tumor in curative intent can be performed. In-
traoperative rapid section analyses are obligatory for the
pancreatic transection margin and optional for the resec-
tion margin of the common bile duct to ensure safe and
margin-free resection. If the primary tumor is macro-
scopically non-resectable, intraoperative tumor biopsies
are obligatory to confirm diagnosis of viable tumor cell
at the origin of assumed non-resectability (e.g., superior
mesenteric artery, common hepatic artery, celiac artery).
For the removal of hepatic lesions, resection is recom-
mended. However, radiofrequency ablation or microwave

Table 2 Investigational medicinal products (IMP) used in the HOLPANC trial during neoadjuvant treatment

IMP Dosing schedule [Day of 14-day cycle] Dose [mg/m2] Route of administration

Liposomal irinotecan (nal-IRI) anhydrous free base* 1 50 i.v. over about 90min

Oxaliplatin (OX) 1 60 i.v. over 2 to 6 h

Folinic acid (FA) 1 400 i.v. over about 30min

5-fluorouracil (5-FU) 1–2 2400 i.v. over about 46 h

* Equivalent to 60mg/m2 irinotecan hydrochloride trihydrate
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ablation of hepatic lesions are permitted on a case-by-case
basis.
Resected tissue and tumor samples will be sent to and

analyzed by the local pathology department.

Statistical considerations
This is an interventional, open-label, non-randomized,
multi-center, single-arm phase II clinical trial. The pri-
mary objective is to assess the efficacy of neoadjuvant
NAPOX chemotherapy followed by R0/R1 resection in
patients with hepatic oligometastatic adenocarcinoma of
the pancreas. To this end, overall survival after R0/R1
resection (OS-res) for patients with R0/R1 resection after
neoadjuvant chemotherapy will be used as the primary
endpoint.
Details of the statistical analysis will be described in a

statistical analysis plan (SAP), which will be written
before the data cut-off date for analysis. The statistical
analysis will be carried out by ClinAssess GmbH, Lever-
kusen, the CRO contracted with this task by the
sponsor.

Statistical hypotheses and sample size determination
OS after R0/R1 resection (OS-res) will be used as the
primary endpoint to assess the efficacy of NAPOX in
patients with oligometastatic adenocarcinoma of the
pancreas.
Hence, the hypotheses to be tested are:

H0: median OS-res ≤10months
H1: median OS-res ≥14months

The hypothesis will be tested with a one-sided log-
rank test.
Since median OS-res of ≥14months is expected, 53

patients and 42 OS-res events are required to test the
null hypothesis with a power of 80% at a one-sided sig-
nificance level of 0.1 (one-sample testing using log-rank
test) if an accrual period of 14 months (period from FPI
to resection approx. 4 months) and a minimum follow-
up of 24 months after resection is assumed. The longer
the follow-up duration, the higher is the power to detect
a specific alternative effect size. Assuming a R0/R1 re-
section rate of 35%, 150 patients will be included in this
clinical trial.

Statistical analysis
All study practices and statistical methods are based on
the ICH document ‘Statistical Principles for Clinical
Trials’.
In general, standard descriptive methods will be used

for all relevant data. Distribution parameters (mean,
standard deviation, minimum, median and maximum)
will be given for continuous data and counts and

percentages for categorical data. For selected parameters,
95% confidence intervals will be presented. If required,
appropriate tests (Fisher’s exact test or chi-square test
for proportions, Wilcoxon rank-sum test for continuous
parameters, log-rank test for time to event parameters,
Cox proportional hazard model for hazard ratio) will be
used for comparisons between groups. Multivariate ana-
lyses may be performed using appropriate regression
models (e.g., Cox proportional hazard model, logistic re-
gression). For tests and confidence intervals, a two-sided
significance level α = 5% will be used except for the pri-
mary endpoint and unless otherwise specified. Missing
data will not be replaced. Incomplete data will be im-
puted adequately if necessary.
Time-to-event data will be analyzed according to the

Kaplan-Meier method (product-limit analysis). Patients
who are not known to have had an event by the time of
the analyses will be censored based on the last recorded
date the patient was known to be event-free. HR-QoL
data will be scored according to the algorithms described
in the relevant scoring manuals. It is planned to evaluate
the HR-QoL-adjusted OS, preferably using the Q-
TWIST (quality-adjusted time without symptoms of dis-
ease progression of toxicity) method. Safety data will be
continuously monitored, documented and reported as
described in this protocol. The safety analysis includes
type, incidence and severity of adverse events (severity
according to CTCAE version 5.0), exposure to IMPs and
laboratory parameters. If statistical methods described
herein prove unsuitable during analysis, methods that
are more appropriate will be used and any changes doc-
umented in the clinical study report (CSR).

Assessment of severity/intensity
For the grading of the severity/intensity of an adverse
event (AE), the National Cancer Institute Common Tox-
icity Criteria for Adverse Events (NCI CTCAE) version
5.0 must be used. Medical and scientific judgment
should be exercised in deciding whether expedited
reporting is appropriate in other situations, such as im-
portant medical events that may not be immediately life-
threatening or result in death or hospitalization but may
jeopardize the patient or may require an intervention to
prevent one of the outcomes listed in the definition
above. These events should also usually be considered
serious (SAE). All noxious and unintended responses to
a medicinal product related to any dose should be con-
sidered adverse drug reactions (ADRs). The investigator
must report the outcome of AEs and SAEs. All SAEs
that have not resolved by the end of treatment visit or
discontinuation of IMP treatment, whichever is later,
must be followed until the outcome is recovered, recov-
ered with squeal, unchanged/not recovered until death
(death due to another cause) or death (due to the SAE).
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Investigators must report all SAEs immediately within
24 h of knowledge of the event.

Regulatory, ethical, legal and trial oversight considerations
The protocol was developed and approved by the spon-
sor. The clinical trial will be conducted in accordance
with the ethical principles of the Declaration of Helsinki
and ICH Good Clinical Practice guidelines and the ap-
plicable European and domestic law concerning the con-
duct of clinical studies. The local ethics committee of
the University of Cologne (20–1544-AMG) and the local
ethic committees of the participating centers throughout
Germany approved the study and the protocol with the
protocol number Uni-Koeln-4067 V6.0. The sponsor, the
competent authorities and the ethics committee may
stop the clinical trial or participation of a clinical trial
site in the clinical trial for medical, safety, regulatory, ad-
ministrative or other reasons consistent with ICH-GCP,
the respective European Union’s and national legislation.
The study is registered at the ‘European Union Drug
Regulating Authorities Clinical Trials’ (EudraCT 2019–
002734-37) and clinicalstrials.gov (NCT04617457).

Informed consent
Informed consent is the free and voluntary agreement of
a patient to participate in a clinical trial after having
been informed of all aspects of the clinical trial relevant
to the patient’s decision to participate. Patient’s written
informed consent prior to any trial-specific procedure
for study inclusion. The investigators must obtain freely
given informed consent from every patient prior any
procedures related to the clinical trial including the
documentation of results of clinical routine procedures
for trial purposes as set forth in the GCP ICH guidelines,
the respective European Union’s and national legislation.

Monitoring
Clinical site monitoring will be conducted to ensure that
the rights and well-being of patients are protected, the
reported trial data are accurate, complete and verifiable
from source documents and that the conduct of the trial
complies with the currently approved protocol/amend-
ment(s), with GCP and with the applicable regulatory
requirement(s). Periodic monitoring of the trial will be
performed on-site in the trial centers, i.e., in terms of
visits by Clinical Research Associates (CRAs), using a
risk-based monitoring approach.
Following written Standard Operating Procedures

(SOP), monitors will verify that the clinical trial is con-
ducted and data generated, collected, recorded and re-
ported according to GCP and the applicable regulatory
requirements. The activities the CRA should carry out
when relevant and necessary to the trial and the trial site

will be described in detail in the monitoring plan.
Among others, the activities will include the following:

•Availability of the patient’s informed consent
•Verification that the investigator is enrolling only
eligible patients
•Verification that written informed consent was
obtained before each patient’s participation in the trial
•Verifying that the investigator and site staff are
adhering to the protocol and GCP
•Ensuring the completeness of the trial documents in
the trial centre
•Source document verification by cross-checking the
electronic CRFs against the investigator’s records
•Verifying that source documents and other trial
records are accurate, complete, kept up-to-date and
maintained
•Determination whether all AEs/SAEs are appropriately
reported within the time periods required by GCP, the
protocol, the sponsor and the applicable regulatory
requirement(s)

Audits
The sponsor may conduct or commission audits in the
course of the trial, which are independent of and separ-
ate from routine monitoring or quality control functions,
to evaluate trial conduct and compliance with the proto-
col, SOPs, GCP and the applicable regulatory require-
ments. The appointed auditors should be independent of
the clinical trial and qualified by training and experience
to conduct audits properly. The audit will be conducted
according to an audit plan that is guided by the import-
ance of the trial to submissions to regulatory authorities,
the number of patients in the trial, the type and com-
plexity of the trial, the level of risks to the trial patients
and any identified problem(s).

Trial oversight
Safety data will be assessed by a Data and Safety Monitor-
ing Committee (DSMC) composed of individuals with rele-
vant expertise, including surgery and oncology. Members of
the DSMC should be independent from trial conduct and
free of conflict of interest. The DSMC will operate under
the rules of an approved DSMC charter.

Confidentiality and data protection
The sponsor affirms the patient’s right to protection
against invasion of privacy. All pertinent provisions of
European and national data protection legislation in
order to guarantee confidentiality and protection of priv-
acy will be fully observed.
All records identifying the patients will be kept confi-

dential and, to the extent permitted by the applicable
laws and/or regulations, will not be made publicly
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available. The investigator must assure that the patient’s
anonymity will be maintained and that the identities are
protected from unauthorized parties. The investigator
should maintain documents not for submission to the
sponsor, e.g. patients’ written consent forms, in strict
confidence. On the eCRFs and other documents patients
should not be identified by their names or birth dates.
All clinical and scientific data are collected under a
patient-identification code.
All data transfer with the trial centres will be made

without any exception via the patient-code. All partici-
pating trial centres are obliged to keep a strictly confi-
dential patient identification list at a safe locked place.
Persons who are authorized by the sponsor or regulatory

authorities (e.g. CRAs, auditors or representatives of regu-
latory authorities) may be permitted to patient-related
data medical records relevant to the clinical trial for re-
view or inspections respectively in accordance with local
laws and the patient’s statement in the informed consent.

Trial results and publication
The clinical trial will be registered in a public register in
accordance with the recommendations of the Inter-
national Committee of Medical Journal Editors’ (ICMJE).
A clinical trial report will be prepared within 1 yr after

the end of the clinical trial. Within 1 yr after the end of
the trial, the competent authority and the ethics com-
mittee will be supplied with the summary of the clinical
trial report according to the regulatory requirements in-
cluding the publication of results. The sponsor is fur-
thermore required to post the results in the EudraCT
database within 1 yr after the end of the trial.

Translational research program
Residues of tumour and metastases tissue from biopsies
and resection, as well as stool and blood samples col-
lected before the start and during the clinical trial, will
be used for translational research if the patient gives his/
her consent to participating in the translational research
programme. Eligible patients may participate in the clin-
ical trial without consenting to translational research
procedures.
Patients with hepatic oligometastatic adenocarcinoma of

the pancreas usually do not undergo surgery; thus, bioma-
terials of these patients are not available. The main goals
of this translational research programme therefore are to
build a biobank with samples from this patient group and
to perform comprehensive analyses signatures.

Discussion
Once distant metastases have been detected tumor
resection is not recommended neither according to
German, nor to NCCN guidelines [4, 25]. In the palliative
setting chemotherapy regimes such as FOLFIRINOX or

gemcitabine/nab-Paclitaxel have been recently established,
showing a significantly increased OS with a median of 11
and 8.5 months, respectively, compared to 7 or 6.7 months
with gemcitabine mono therapy [20, 21]. Though, recom-
mendations towards surgery in the metastasized stage are
not given, based on individual decisions physicians have
performed surgical resections in patients with hepatic me-
tastases in the past. So far, prospective data facing this
specific patient subgroup has not been published in any of
the searched databases or registered as clinical trial (MED-
LINE, the Cochrane library, clinicaltrials.gov, Deutsches
Register Klinischer Studien (DRKS)). However, two recent
studies showed for the first time data with a reasonable
sample size of patients who underwent synchronous liver
and primary tumor resection that patients with hepatic
oligometastatic disease could potentially benefit from a
complete tumor resection including resection of the liver
metastases [9, 10]. These studies showed for the first time,
apart from single case reports [11, 12, 15, 16, 26–28], a
promising survival of 12.3 and 14months OS, respectively.
Due to several limitations in the retrospective study design
and missing adequate control groups, the evidence level is
by far too low to modify treatment guidelines towards syn-
chronous liver resection in patients with oligometastatic
PDAC.
The treatment of metastatic tumor diseases is a chal-

lenge not only in pancreatic cancer. More than 70% of
gastrointestinal (GI) cancers are diagnosed with metasta-
ses either at the time of diagnosis (synchronous) or later
(metachronous) [2, 29]. Interestingly, metastasis remains
limited to a single lesion or few foci for longer periods
of time in some patients, where local treatment suffices
to obtain long term tumor control. However, current
treatment of metastatic cancer is still based on the para-
digm that metastatic spread beyond regional lymph
nodes is considered uniformly as systemic disease. This
concept results in non-selective, non-individualized sys-
temic treatment without discriminating the substantial
variety of clinical outcomes and potentially excluding pa-
tients accessible to curatively intended innovative local
or multimodality treatments. Oligometastatic disease is
poorly understood and its recognition is based upon im-
aging of metastatic lesions of limited number in distant
organs. High-level evidence based on prospective ran-
domized trials is lacking and clinical definitions of oligo-
metastasis are still at a premature stage with very limited
consensus across the scientific community [30]. So far,
the single existing preliminary attempt of a definition of
oligometastatic GI cancers is related only to colorectal
cancer and has been formulated in the ESMO consensus
guidelines [31]. Here, oligometastatic CRC is character-
ized by a limitation of the disease to few sites and lesions
and multimodality treatment strategies including local
therapies are recommended to improve disease control
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and clinical outcome in these patients. Distinct clinical
courses of oligo- and polymetastasis occur in tumors of
different origins and an inclusion of more than one
entity is needed to identify common underlying mecha-
nisms. In pancreatic cancer, the concept of oligometasta-
sis has not been established in the clinical routine,
moreover, today it is fully unknown if there is are real
oligometastastic disease in pancreatic cancer compared
to the stages we know from colorectal cancer. Based on
a non-surgical patient collective, our group had
proposed for the first time a definition for the oligome-
tastatic disease in pancreatic cancer [19], however pro-
spective data about clinical and molecular details of this
particular patients group is still missing.
The HOLIPANC study aims therefore to evaluate the

effectiveness of multimodal therapy in patients with the
clinical picture of oligometastasis in pancreatic cancer.
The combination of a highly effective polychemotherapy
followed by a complete tumor resection will foster the
intention of a possible curative treatment of these pa-
tients, a group of patients which has been considered as
exclusively palliative until now. The primary objective of
this single arm phase II study is to demonstrate the effi-
cacy of this therapeutic concept in terms of overall sur-
vival. Depending on the results, further clinical study
concepts will be developed to offer new individualized
therapy options to selected patient groups in the future.
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