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INTRODUCTION

This document provides an overview of the clinical practice guidelines for
pancreatic cancer and covers a broad range of topics: screening,
diagnosis, staging, treatment, supportive therapy, and follow-up. The
guideline primarily concerns individuals with primary exocrine and ductal
pancreatic cancer, including cystic tumours and intraductal papillary
mucinous tumours (IPMT). For more in-depth information and the
scientific background, we would like to ask the readers to consult the full
scientific report at www.kce.fgov.be.

The guidelines are developed by a panel of experts (see ‘expert panel’)
comprising clinicians of different specialties and were reviewed by
relevant professional associations (see 'external reviewers')

The guidelines are based on the best evidence available at the time they
are derived (date restriction 2001-2008). The aim of these guidelines is to
assist all care providers involved in the care of patients with pancreatic
cancer.

SEARCH FOR EVIDENCE

Clinical practice guidelines

Sources
A broad search of electronic databases (Medline, EMBASE), specific

V1.2009 © 2009 College of Oncology

guideline websites and websites of oncologic organisations (Table 1) was
conducted in February 2008.

In- and exclusion criteria

Both national and international clinical practice guidelines (CPGs) on
pancreatic cancer were searched. A language (English, Dutch, French)
and date restriction (2001 — 2008) were used. CPGs without references
were excluded, as were CPGs without clear recommendations.

Additional evidence

For each clinical question, the evidence — identified through the included
CPGs — was updated by searching Medline and the Cochrane Database
of Systematic Reviews, DARE, and the proceedings of the annual
meetings of the American Society of Clinical Oncology (ASCO) from the
search date of the CPG on (search date May-August 2008).

Grade of recommendation

A grade of recommendation was assigned to each recommendation using
the GRADE system (Table 2).
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EPIDEMIOLOGY

Pancreatic cancer is the fifth leading cause of cancer-related death in
Western countries [1]. In 2004, pancreatic cancer was the fourth and fifth
most frequent cause of cancer-related death in males (n = 674; 4.6%) and
females (n = 627; 5.5%) respectively in Belgium [2].

Pancreatic cancer is the most fatal of all major cancers, with a median
survival time of around 6 months and a 5-year relative survival of 5.1% .
Although survival rates are highest (21%) when the tumour is localised at
diagnosis, less than 10% of tumours are detected at an early stage [3].

Pancreatic cancer is very rare in the first 5 decades of life. After the age
of 60, however, incidence rates increase exponentially, peaking in the
seventh to eighth decades (56.1 per 100 000 person-years in persons
older than 60 years vs. 2.7 per 100 000 person-years in younger age
categories) [4].

Men have higher incidence and mortality rates than women. Incidence
and mortality rates of pancreatic cancer show also important regional
disparities. Pancreatic cancer rates are higher in more developed regions,
such as Northern America, Europe and Australia, and lower in less
developed countries. In Europe, the highest incidence is found in Latvia,
Estonia, Austria, Italy and Denmark, whereas the lowest incidence is
found in Sweden, The Netherlands and Belgium.

In Belgium, the crude incidence rate of pancreatic cancer rose from 7.4
per 100 000 males in 1999 to 10.2 per 100 000 males in 2005, and from
7.6 per 100 000 females in 1999 to 9.6 per 100 000 females in 2005. Age
standardised incidence increased by 5.4% and 7.3% per year (1999-
2005) for males and females respectively. Compared with incidence rates
from The Netherlands between 1999 and 2005, Belgian rates remained
lower (probably due to underreporting), but followed the same upwards
trend.

V1.2009 © 2009 College of Oncology
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SCREENING

Mass screening [5-6]

e Mass screening for pancreatic cancer is not recommended (2C
recommendation).

Surveillance for patients at high-risk [7-14]

Candidates for pancreatic cancer surveillance are:

o 3 first-degree, second-degree, or third-degree relatives with
pancreatic cancer in the same lineage;

e Known mutation carrier for BRCAl, BRCA2 or pl16, with at least
one first-degree or second-degree relative with pancreatic cancer;

e A member, ideally a verified germ line carrier, of a Peutz-Jeghers
Syndrome kindred;

e Two relatives in the same lineage (directly connected) affected
with pancreatic cancer, at least one a first-degree relative of the
candidate;

¢ An affected individual with hereditary pancreatitis.

e Surveillance of persons at high risk of developing pancreatic cancer
should only be performed within the context of peer-reviewed protocols
(expert opinion).

DIAGNOSIS
History and physical exam [15-16]



College of Oncology

National Guidelines

PANCREATIC CANCER

Full Text

Diagnosis of pancreatic cancer should be considered with the presence
of the following risk factors: adult-onset diabetes without predisposing
features or family history of diabetes, jaundice, unexplained
pancreatitis, rapid weight loss and unexplained back pain (expert
opinion).

Conventional imaging, serum tumour markers, cyst
fluid analysis, ERCP, PET-scan [17-66]

In addition to a history taking and clinical examination, all patients with
clinically suspected pancreatic cancer should undergo diagnostic
imaging with abdominal CT (1B recommendation).

In patients with a high suspicion of pancreatic cancer and a negative
CT scan, an EUS is recommended (1B recommendation).

When tissue diagnosis of pancreatic cancer is needed to guide
treatment, imaging-guided FNA is recommended (1B
recommendation).

Diagnostic imaging with US, MRI, ERCP or PET scan should be
considered in specific cases (see text) of clinically suspected
pancreatic cancer (1C recommendation).

Serum tumour markers are not part of the routine diagnostic work-up of
patients with clinically suspected pancreatic cancer (1C
recommendation).

EUS-guided cyst fluid analysis, including cytology, amylase and CEA,
can be useful in the differential diagnosis between benign and
(pre)malignant pancreatic cysts (2C recommendation).

V1.2009 © 2009 College of Oncology
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STAGING [17,18,20,21,25,59,61,66-73]

In patients with pancreatic cancer, abdominal CT with intravenous
contrast should be performed routinely. The liver should at least be
imaged in the arterial and portal venous phase (1B recommendation).

In selected patients with pancreatic cancer, EUS and diagnostic
laparoscopy can be considered (2C recommendation).

In patients with pancreatic cancer with an option for curative treatment
after conventional staging, PET(/CT) scan may be considered for the
staging of lymph nodes (loco-regional, distal or all lymph nodes) and
distant sites other than lymph nodes (2C recommendation).

Ultrasonography and MRI are not routinely recommended as staging
procedures in patients with pancreatic cancer, but can be considered in
specific cases (2C recommendation).

In patients with pancreatic cancer, the results of the diagnostic and
staging workup should be discussed during a multidisciplinary team
meeting to guide further treatment (expert opinion).

NEOADJUVANT TREATMENT [74-81]

Neoadjuvant treatment is not recommended in patients with resectable
pancreatic cancer outside clinical trials (2C recommendation).

In patients with borderline resectable locally advanced pancreatic
cancer, treatment with chemotherapy or chemoradiotherapy can be
considered. Evaluation of resectability is recommended after 2 — 3
months (2C recommendation).
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SURGICAL TREATMENT WITH CURATIVE
INTENT

Preoperative biliary drainage [82-88]

¢ Preoperative biliary drainage is not routinely recommended in patients
with resectable pancreatic cancer and obstructive jaundice (1B
recommendation).

Radical pancreatic resection and lymphadenectomy
Resectability criteria [89-98]

Resectable tumours

No distant metastases
Clear fat plane around celiac and superior mesenteric arteries (SMA)
Patent * superior mesenteric vein (SMV)/ portal vein

Borderline resectable tumours

Head/body

Severe unilateral SMV/portal impingement *

Tumour abutment * on SMA

Gastroduodenal artery encasement * up to origin at hepatic artery
Tumours with limited involvement of the inferior vena cava (IVC)

SMV occlusion, if of a short segment, with open vein both proximally and
distally

Colon or mesocolon invasion

Tall
Adrenal, colon or mesocolon, or kidney invasion

V1.2009 © 2009 College of Oncology
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Unresectable tumours

Distant metastases
Metastases to lymph nodes beyond the field of resection

Head

SMA, celiac encasement

SMV/portal occlusion

Aortic, IVC invasion or encasement

Invasion of SMV below transverse mesocolon *

Body

SMA, celiac, hepatic encasement
SMV/portal occlusion

Aortic invasion

Tail:
SMA, celiac encasement
Rib, vertebral invasion

* No uniform and generally accepted definition exists for patency,
impingement, abutment or encasement.

¥ |.e. bifurcation of the splanchnic branches.

Resectable and borderline resectable tumors [29,99-102]

The different lymph node stations and the definitions of standard, radical
and extended radical lymphadenectomy are listed in Table 3.

o Patients with resectable pancreatic cancer who are fit for surgery
should undergo radical pancreatic resection (pancreaticoduodenectomy
for pancreatic head tumours, distal pancreatectomy for pancreatic body
and tail tumours) and standard lymphadenectomy with the intent of a
RO resection (1C recommendation).
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¢ Radical and extended radical lymphadenectomy are not recommended
during pancreatic resection (1B recommendation).

e Pancreatic resection with arterial reconstruction is not recommended in
patients with pancreatic cancer in whom major arteries (arteria
hepatica, arteria mesenterica superior, truncus coeliacus) are involved
(2C recommendation).

e Venous invasion is not a contra-indication for surgery (2C
recommendation).

¢ In left-sided tumours, local invasion of the splenic artery and/or vein is

not a contraindication for resection (expert opinion).
Reconstruction after pancreaticoduodenectomy
Pylorus preservation versus antrectomy [104-106]

e The choice between standard and pylorus-preserving
pancreaticoduodenectomy (PD), both equivalent techniques, should be
based on individual surgeon preference (1B recommendation).

Pancreaticoenteric anastomosis [107-116]

e The choice between pancreaticojejunostomy and
pancreaticogastrostomy, both equivalent techniques of pancreatic
anastomosis after pancreaticoduodenectomy, should be based on
individual surgeon preference (1B recommendation)

Role of laparoscopy [72]

e Laparoscopic pancreatic resection with curative intent is strictly
investigational (2C recommendation).

V1.2009 © 2009 College of Oncology
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Relation volume-outcome [117-119]

e Pancreatic oncologic surgery should be restricted to high-volume
centres in which a multidisciplinary expertise and adequate facilities are
available (1C recommendation).

HISTOPATHOLOGIC EXAMINATION

Specimen handling/gross and microscopic
examination/frozen section diagnosis [21,120-145]

A standardized protocol for the examination of a pancreatic carcinoma
resection specimen is recommended (1C recommendation).

e The retroperitoneal margin of the pancreas should be inked before
fixation of the resection specimen (expert opinion).

¢ |n the literature, no consensus exists on the definition of a RO resection.
In the present guideline, margins histologically positive for disease or
with cancer at less than 1 mm from a margin are considered not to be a
RO resection (expert opinion).

e Gross examination of the resection specimen includes (1C
recommendation) :
- the measurement of all components;
- the description of the presence of a tumour;
- the tumour site and probable site of origin;
- tumour size (at least maximum diameter);
- number of lymph nodes;
- distance to the nearest margin.
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¢ Microscopic examination includes (1C recommendation) :
- histological type;
- tumour differentiation;
- tumour size;
- status of the margins;
- lymph node status;
- presence of local invasion;
- presence of vascular or perineural invasion;
- presence of distal spread.

Staging systems [146,147]

Currently, two different staging systems are available for the classification
of pancreatic tumours: the International Union Against Cancer (UICC) or
TNM classification (Table 4 and 5) and the Japanese Pancreas Society
(JCS) classification (Table 6).

e In view of the widespread use in Europe, the use of the UICC
classification is recommended for the staging of pancreatic cancers in
Belgium.

ADJUVANT TREATMENT [74,135,148-155]

e Postoperative chemotherapy with single-agent gemcitabine is
recommended for patients with RO and R1 resected pancreatic cancer
(1B recommendation).

e Postoperative radiotherapy alone cannot be recommended in patients
with RO and R1 resected pancreatic cancer (expert opinion).

V1.2009 © 2009 College of Oncology
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FOLLOW-UP AFTER CURATIVE TREATMENT
[156-161]

¢ |n patients with curatively treated pancreatic cancer, surveillance visits
are recommended every 3 — 6 months. Technical examinations should
be limited to a minimum in asymptomatic patients (expert opinion).

PALLIATIVE TREATMENT [154,162-222]

¢ In patients with metastatic pancreatic cancer and a good performance
status, chemotherapy (gemcitabine alone or gemcitabine combined
with erlotinib) is recommended (1B recommendation).

e In patients with inoperable locally advanced pancreatic cancer,
chemotherapy is recommended. Based on an evaluation after 2 — 3
months, addition of radiotherapy can be considered (expert opinion).

¢ In patients with inoperable pancreatic cancer (based on imaging) and
obstructive jaundice, treatment with metal stents is recommended (1A
recommendation).

SUPPORTIVE TREATMENT

Patients undergoing surgical resection
Nutrition [223-234]
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e In patients undergoing pancreaticoduodenectomy, a preoperative
enriched nutritional oral diet should be considered (1B
recommendation).

e Patients undergoing surgery for pancreatic cancer should be
considered for early postoperative nutritional support preferably by the
enteral route (1B recommendation).

e In patients undergoing surgery for  pancreatic  cancer,

immunomodulatory diets are not routinely recommended (1A
recommendation).

Prevention of postoperative pancreas-related complications
[107,235-246]
e Prophylactic treatment with somatostatin or somatostatin analogues

should not be administered routinely, but may be considered in high-
risk patients undergoing pancreatic resection (2B recommendation).

e Patients with symptomatic exocrine pancreatic insufficiency after radical
pancreatic resection should be supplemented with pancreatic enzymes
(expert opinion).

Patients with inoperable disease

e Optimal palliative and symptomatic treatment is recommended in all
patients with inoperable pancreatic cancer (expert opinion).

Nutrition [247-252]

¢ In patients with advanced pancreatic cancer who have lost weight or
who are anorexic, nutritional advice should be considered (1C
recommendation).

V1.2009 © 2009 College of Oncology
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e Control of symptoms such as pain, nausea, vomiting and diarrhoea
should be considered, to enable patients to maintain an oral intake in a
form appropriate to their condition (expert opinion).

Enzyme replacement therapy [244]

¢ Pancreatic enzyme replacement therapy can be considered for patients
with inoperable advanced pancreatic cancer and proved steatorrhoea
(2C recommendation).

Pain [253-257]

e A three-step approach of pain drug administration (WHO analgesic
ladder) should be followed in patients with pain associated with
pancreatic cancer (expert opinion).

¢ Neurolytic celiac plexus block (NCPB) is a treatment option in patients
with pancreatic cancer and severe upper abdominal pain that is
unresponsive to other analgesic measures (1A recommendation).

Psychological support [258]

o Patients with pancreatic cancer should be offered specific
psychological support from professionals belonging to the
multidisciplinary team (1C recommendation).

RECURRENT DISEASE [259-264]

In patients with recurrent disease presenting with metastases, the same
principles are applicable as discussed in the section on palliative
treatment. In these patients, chemotherapy has a central role.
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ADDENDUM: INTRADUCTAL PAPILLARY
MUCINOUS NEOPLASMS (IPMN) [24,100,145]

IPMNs represent a well-defined clinical and pathologic entity, separated
into different categories according to the degree of cytoarchitectural
atypia (Table 7). On the basis of the anatomic involvement of the
pancreatic duct, IPMNs can be subclassified into ‘main duct types’
(predominant involvement of the main pancreatic duct, ‘branch duct types’
(predominant involvement of the secondary pancreatic ducts) or ‘mixed
types’. Branch duct types are known to be less aggressive than main duct
IPMNSs, with malignancy associated with up to 70% of main duct IPMNs
compared to 25% of branch duct types.

Both diagnosis and staging of IPMNs are challenging. For the
visualisation of the ductal system, MRCP followed by dynamic MRI is the
radiologic test of choice in patients with IPMN. To evaluate
extrapancreatic invasion and resectability of invasive IPMNs, abdominal
CT is recommended. In case of diagnostic uncertainty, EUS can be
considered.

Treatment of IPMNs is difficult, and should be restricted to specialised
teams, involving oncologists, gastroenterologists, pathologists and
surgeons. In the absence of RCTs, it is difficult to provide clear-cut
recommendations. In selected cases (asymptomatic non-invasive branch
duct IPMNs sized < 3cm, no mural nodules, normal pancreatic duct; poor
surgical candidates; older patients) ‘watchful waiting’ can be considered.
However, for patients with IPMN who are fit for surgery, surgical resection
should be considered and discussed at the multidisciplinary team
meeting.

Since recurrence occurs in 50 — 65% of patients after resection of
invasive IPMN, long-term follow-up is recommended.

V1.2009 © 2009 College of Oncology 8
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Grade system
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Grade of Recommendation/
Description

Benefit vs. Risk and Burdens

Methodological Quality of Supporting
Evidence

Implications

1A/ Strong recommendation,
high quality evidence

Benefits clearly outweigh risk
and burdens, or vice versa

RCTs without important limitations or
overwhelming evidence from
observational studies

Strong recommendation, can apply to
most patients in most circumstances
without reservation

1B/ Strong recommendation,
moderate quality evidence

Benefits clearly outweigh risk
and burdens, or vice versa

RCTs with important limitations
(inconsistent results, methodological
flaws, indirect, or imprecise) or
exceptionally strong evidence from
observational studies

Strong recommendation, can apply to
most patients in most circumstances
without reservation

1C/ Strong recommendation, low
quality evidence

Benefits clearly outweigh risk
and burdens, or vice versa

Observational studies or case series

Strong recommendation, but may
change when higher quality evidence
becomes available

2A/ Weak recommendation, high
guality evidence

Benefits closely balanced with
risks and burden

RCTs without important limitations or
overwhelming evidence from
observational studies

Weak recommendation, best action may
differ depending on circumstances or
patients’ or societal values

2B/ Weak recommendation,
moderate quality evidence

Benefits closely balanced with
risks and burden

RCTs with important limitations
(inconsistent results, methodological
flaws, indirect, or imprecise) or
exceptionally strong evidence from
observational studies

Weak recommendation, best action may
differ depending on circumstances or
patients’ or societal values

2C/ Weak recommendation, low
guality evidence

Benefits closely balanced with
risks and burden

Observational studies or case series

Very weak recommendation, other
alternatives may be equally reasonable
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Number Name Number Name
1 Right cardiac 13 Posterior pancreaticoduodenal
2 Left cardiac 13a Superior to ampulla of Vater
3 Gastric lesser curve 13b Inferior to ampulla of Vater
4 Gastric greater curve 14 Proximal mesenteric lymph nodes
5 Superior pyloric 1l4a Origin of SMA
6 Inferior pyloric 14b Right side of SMA
7 Left gastric artery 1l4c Anterior SMA at middle colic artery
8 Common hepatic artery 14d Left side of SMA at first jejunal branch
8a Anterosuperior 14v SMV nodes
8p Posterior 15 Middle colic vessels
9 Celiac origin 16 Aorta-caval nodes
10 Splenic hilum 16al Aortic hiatus of diaphragm
11 Splenic artery 16a2 Celiac to left renal vein
12 Hepatoduodenal ligament 16b1 Left renal vein to IMA
12al Along hepatic artery, superior 16b2 IMA to aortic bifurcation
12a2 Along hepatic artery, inferior 17 Anterior pancreaticoduodenal
12bl Along bile duct, superior 17a Superior to ampulla of Vater
12b2 Along bile duct, inferior 17b Inferior to ampulla of Vater
12c Around cystic duct 18 Inferior border of pancreatic body and tail
12h Hepatic hilum
12p1 Retro portal vein, superior
12p2 Retro portal vein, inferior

(source: Japanese Pancreas Society [JCS] classification [147])
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Table 4
TNM Classification

T Primary Tumour

TX Primary tumour cannot be assessed

TO No evidence of primary tumour

Tis Carcinoma in situ

T1 Tumour limited to the pancreas, 2 cm or less in greatest dimension

T2 Tumour limited to the pancreas, more than 2 cm in greatest dimension

T3 Tumour extends beyond the pancreas but without involvement of the
celiac axis or the superior mesenteric artery

T4 Tumour involves the celiac axis or the superior mesenteric artery
(unresectable primary tumour)

N Regional Lymph Nodes

NXx Regional lymph nodes cannot be assessed
NO No regional lymph nodes metastasis.

N1 Regional lymph node metastasis

M Distant Metastasis

Mx Distant metastasis cannot be assessed

MO No distant metastasis

M1 Distant metastasis
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TNM Stage grouping
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Stage 0 The tumor is confined to the top layers of pancreatic duct cells and has not invaded deeper
. tissues. It has not spread outside of the pancreas. These tumors are sometimes referred to

(T|S NO MO) as pancreatic carcinoma in situ or pancreatic intraepithelial neoplasia Il (Panin IlI).

Stage IA The tumor is confined to the pancreas and is less than 2 cm in size. It has not spread to

(T1 NO MO0) nearby lymph nodes or distant sites.

Stage IB The tumor is confined to the pancreas and is larger than 2 cm in size. It has not spread to

(T2 NO MO0) nearby lymph nodes or distant sites.

Stage IIA The tumor is growing outside the pancreas but not into large blood vessels. It has not

(T3 NO |\/|0) spread to nearby lymph nodes or distant sites.

Stage IIB The tumor is either confined to the pancreas or growing outside the pancreas but not into

nearby large blood vessels or major nerves. It has spread to nearby lymph nodes but not
(T1'3 N1 MO) distant sites.
Stage Il The tumor is growing outside the pancreas into nearby large blood vessels or major

(T4, any N, M0)

nerves. It may or may not have spread to nearby lymph nodes. It has not spread to distant
sites.

Stage IV
(any T, any N, M1)

The cancer has spread to distant sites.
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JCS classification
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T categories

T21: Tumour size 0 — 2 cm.
T2: Tumour size 2.1 — 4 cm.
T3: Tumour size 4.1 — 6 cm.
T4: Tumour size >6 cm.

N categories

NO: No lymph node involvement.

N1: Involvement of regional lymph nodes close to the primary tumour.
N2: Involvement of regional lymph nodes distant from the primary tumour.
N3: Involvement of lymph nodes other than regional.

Invasion of
peripancreatic tissues

Rp-S-PV 0: Absence of retroperitoneal serosal — portal vein system invasion
Rp-S-PV 1: Suspected retroperitoneal serosal — portal vein system invasion
Rp-S-PV 2: Definite retroperitoneal serosal — portal vein system invasion
Rp-S-PV 3: Severe retroperitoneal serosal — portal vein system invasion

Stage grouping for
pancreatic cancer

The most advanced factor determines the stage. Distant metastasis is stage V.

Stage I: T1 and NO and Rp0 and SO and PVO

Stage II: T2 and/or N1 and/or Rp1 and/or S1 and/or PV1
Stage IlI: T3 and/or N2 and/or Rp2 and/or S2 and/or PV2
Stage IV: T4 and/or N3 and/or Rp3 and/or S3 and/or PV3
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WHO DEFINITION OF INTRADUCTAL PAPILLARY MUCINOUS NEOPLASMS (IPMNS) [145]

An intraductal papillary mucin-producing neoplasm, arising in the main pancreatic duct or its major branches. The papillary epithelial component
and the degree of mucin secretion, cystic dilatation, and invasiveness are variable. Intraductal papillary-mucinous neoplasms are divided into
benign, borderline, and malignant noninvasive or invasive lesions.

WHO GRADING OF INTRADUCTAL PAPILLARY MUCINOUS NEOPLASMS (IPMNS) [145]

IPMN adenoma: The epithelium is comprised of tall columnar mucin-containing cells that show slight or no dysplasia (i.e. the epithelium
maintains a high degree of differentiation in adenomas).

IPMN borderline: IPMNs with moderate dysplasia are placed in the borderline category. The epithelium shows no more than moderate loss of
polarity, nuclear crowding, nuclear enlargement, pseudostratification, and nuclear hyperchromatism. Papillary areas maintain identifiable
stromal cores, but pseudopapillary structures may be present.

Intraductal papillary mucinous carcinoma: IPMNs with severe dysplastic epithelial change (carcinoma in situ) are designated as carcinoma
even in the absence of invasion. They can be papillary or micropapillary. Cribriform growth and budding of small clusters of epithelial cells into
the lumen support the diagnosis of carcinoma in situ. Severe dysplasia is manifest cytologically as loss of polarity, loss of differentiated
cytoplasmic features including diminished mucin content, cellular and nuclear pleomorphism, nuclear enlargement, and the presence of mitoses
(especially if suprabasal or luminal). Severely dysplastic cells may lack mucin.

V1.2009 © 2009 College of Oncology
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