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General introduction

GENERAL INTRODUCTION

In 1652, the Dutch anatomist Nicolaes Tulp initiated the exploration of acute pancre-
atitis by presenting its first official description as an inflammatory pancreatic disorder
(1). Over 370 years later, acute pancreatitis has evolved into the most prevalent gas-
trointestinal disease leading to acute hospitalization (2), with its incidence continuing
to rise (3). An evident illustration of this trend can be seen in the Netherlands, where
hospital admissions for acute pancreatitis have witnessed a fourfold increase in the
past 25 years (4, 5). This rise, potentially associated with increased lifestyle-related
risk factors linked to the development of acute pancreatitis (6, 7), not only reflects
its impact on patients but also the broader socioeconomic consequences. Today, in
high-income countries, the most common etiologies are biliary disease and exces-
sive alcohol consumption (8, 9). However, a variety of additional etiologies have also
been acknowledged (10). Each of these etiologies involves distinct pathophysiologi-
cal pathways (11, 12). Nonetheless, the ultimate common trigger is thought to be
the premature activation of pancreatic enzymes, resulting in local tissue injury and
inflammatory responses (13). Following the onset, patients experience severe upper
abdominal pain, which leads to hospitalization where treatment is initiated (14).

The current treatment goals for acute pancreatitis are twofold (10). The first goal of
treatment is to achieve symptom relief and address complications. Early treatment
is restricted to supportive care and involves analgesics and fluid resuscitation, after
which most patients recover within several days (15-17). In 20% of patients, the
disease follows a more severe course with pancreatic and peripancreatic necrosis being
the main determinant (16, 18). Secondary infection of this necrosis stands out as the
most alarming complication, leading to extended hospital stays and significant mor-
bidity and mortality (19). The second treatment goal is to prevent the recurrence of
acute pancreatitis (10). Pancreatitis recurrence exposes patients to additional episodes
of potential complications and increases the risk of developing chronic pancreatitis
(20). A crucial aspect is the accurate detection of the underlying etiology, as each
requires a different treatment approach. The guidelines recommend performing a
cholecystectomy in patients with a biliary etiology and providing alcohol cessation
support for patients with excessive alcohol consumption (10, 21, 22).

Since Tulp’s discovery, the management of acute pancreatitis has seen significant
improvements. Numerous studies, particularly focusing on infected necrotizing pan-
creatitis and acute biliary pancreatitis, have been conducted, wherein the Netherlands
has maintained its pioneering role, mostly due to the unwavering commitment of the
Dutch Pancreatitis Study Group (21, 23-26). Yet, many questions ‘from treatment to
prevention’ remain unanswered in current clinical practice. In this thesis, I address
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CHAPTER 1

several gaps in the existing literature with the aim to improve outcomes of patients
with acute pancreatitis.

THESIS OUTLINE

In the first part of this thesis, I focus on the optimal timing of minimally invasive in-
terventions for infected necrotizing pancreatitis. The second part directs the spotlight
towards a less frequently discussed complication known as splanchnic vein thrombo-
sis, and explores the evidence supporting the use of anticoagulant therapy as part of
its treatment. In the third part, I concentrate on strategies for preventing recurrence
after the initial episode of acute pancreatitis.

PART I - TREATMENT OF INFECTED NECROTIZING
PANCREATITIS

Infected necrosis develops in approximately one-third of patients with necrotizing
pancreatitis (16). This condition is believed to result from the translocation of intes-
tinal bacteria across the gut mucosa (27). While there have been attempts to prevent
secondary infection using prophylactic systemic antibiotics or enteral probiotics,
no beneficial effect has been proven, making such interventions not recommended
(28, 29). However, if the diagnosis is confirmed through imaging or microbiological
culture, or if there is suspicion based on clinical deterioration, intravenous broad-
spectrum antibiotics should be initiated (10, 30), with a pancreatic intervention often
taking place thereafter (16, 31, 32). Until the 2010 publication of the PANTER
trial, open surgical necrosectomy was the standard initial intervention (23). This trial
demonstrated the superiority of a minimally invasive surgical ‘step-up’ approach —
involving percutaneous catheter drainage and, when necessary, laparoscopic necro-
sectomy — over the traditional open method. Following advancements in endoscopic
techniques, the 2018 TENSION trial compared the endoscopic step-up approach,
comprising endoscopic transluminal drainage followed by endoscopic necrosectomy,
to the surgical step-up approach (24). The results favored the endoscopic group, show-
ing shorter hospital stays and fewer pancreaticocutaneous fistulas. Consequently, the
endoscopic step-up approach is now considered the best practice for patients with
endoscopically accessible infected necrotic collections (33). Another important topic
in the treatment of infected necrotizing pancreatitis is determining the best timing for
initiating catheter drainage. This was explored in the recent POINTER trial conducted
by the Dutch Pancreatitis Study Group (26). In this multicenter trial, 104 patients
with infected necrotizing pancreatitis were randomly assigned to immediate drainage
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following diagnosis or postponed drainage until the stage of walled-off necrosis. The
results showed no differences in mortality and complication rates. However, among
patients treated with the postponed drainage approach, fewer interventions were
needed, and more than a third did not undergo any drainage procedure throughout a
6-month follow-up. Yet, the long-term advantages of this approach remain unknown.
It is hypothesized that infected necrotic collections, when treated conservatively with
only antibiotics, could lead to persistent or long-term complications that require
interventions during extended follow-ups. Therefore, in Chapter 2, the POINTER
trial’s long-term follow-up is described. This study compares the long-term clinical
outcomes of patients with infected necrotizing pancreatitis who underwent either an
immediate or postponed drainage approach.

PART II - SPLANCHNIC VEIN THROMBOSIS IN ACUTE
PANCREATITIS

The splanchnic venous system drains the gastrointestinal organs and consists of the
portal vein, splenic vein, and superior mesenteric vein (34). Due to their proxim-
ity to the pancreas, these veins are susceptible to complications during episodes of
acute pancreatitis, especially in cases of necrotizing pancreatitis (35). Splanchnic
vein thrombosis is a vascular complication found in 2% to 51% of acute pancreatitis
patients, primarily influenced by the severity of the disease (36-38). This thrombosis
can manifest as an intraluminal filling defect on contrast-enhanced computed tomog-
raphy (39). The development of splanchnic vein thrombosis in acute (necrotizing)
pancreatitis is attributed to several mechanisms (34, 40), all of which align with the
principles of Virchow’s Triad (41). Firstly, pancreatic edema and inflammation may
result in venous stasis. Additionally, the presence of pancreatic or peripancreatic col-
lections can further contribute to this stasis. Secondly, acute pancreatitis can initiate a
systemic inflammatory response, the extent of which typically parallels disease severity,
leading to hypercoagulability. Lastly, both necrotic tissue and the release of activated
pancreatic enzymes may directly damage vascular endothelial cells.

A primary challenge with this vascular complication is the lack of standardized treat-
ment guidelines tailored for acute pancreatitis (10). Available guidelines advocating
therapeutic anticoagulants use lean heavily on studies focused on patients with persis-
tent thrombotic risk (42-45). This contrasts with the transient inflammatory nature
of acute pancreatitis, raising questions about the efficacy of anticoagulant therapy in
these patients. In Chapter 3, a systematic review and meta-analysis of all available
evidence to assess whether therapeutic anticoagulants improve clinical outcomes in
patients with acute pancreatitis and splanchnic vein thrombosis is presented.
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Without evidence-based recommendations, clinicians often rely on their own judge-
ment for treatment decisions. To date, the collective opinion of pancreatologists
on therapeutic anticoagulation remains unknown. One notable concern in clinical
settings is the risk of bleeding. Necrotizing pancreatitis can directly erode blood ves-
sels, leading to pseudoaneurysm formation (46). Furthermore, complications such
as infected necrosis frequently demand invasive interventions, further increasing the
risk of bleeding (47). Chapter 4 describes a survey and case-vignette study among
Dutch pancreatologists to evaluate their current perspectives on using therapeutic
anticoagulants for splanchnic vein thrombosis in acute pancreatitis.

Similar to anticoagulant therapy, there is limited knowledge about the natural progres-
sion of splanchnic vein thrombosis in acute pancreatitis and its associated complica-
tions. While some believe that its course is primarily driven by the pancreatitis itself,
this condition can lead to severe complications, such as hypertensive bleeding and
small bowel ischemia (48, 49). Gaining insight into this is vital, as it might influence
treatment decisions. Most prior studies were of limited scale and lacked a comparative
group without thrombosis (46, 50-52). Chapter 5 summarizes the full clinical impact
of splanchnic vein thrombosis, utilizing a large, observational, multicenter cohort
study of patients with necrotizing pancreatitis.

PART IIT - PREVENTION OF RECURRENT ACUTE
PANCREATITIS

Embracing the age-old saying that ‘Prevention is better than cure,’ the focus shifted
from treatments to preventive strategies for disease progression. Over the years, the
paradigm that acute, recurrent, and chronic pancreatitis are separate disease enti-
ties has evolved into the concept of a disease continuum. Some patients with acute
pancreatitis will develop chronic pancreatitis, often encountering recurrent episodes
of acute pancreatitis in between (53-55). Moreover, patients with chronic pancre-
atitis may even progress to pancreatic cancer (56, 57). Whether acute pancreatitis is
associated with pancreatic cancer is a matter of continued debate (58). Chapter 6
begins by examining statistics and risk factors that influence disease progression in an
observational long-term follow-up cohort study.

As previously mentioned, guided preventive treatments depend on the accurate
diagnosis of the underlying etiology (10). Imaging techniques such as (endoscopic)
ultrasound and magnetic resonance cholangiopancreatography are currently used to
assess the biliary system for gallstones (59, 60). In daily practice, gallstones identified
through these imaging modalities might be overlooked or remain untreated in patients
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with acute pancreatitis who consume excessive amounts of alcohol. This lack of action
potentially increases the risk of pancreatitis recurrence and other biliary complications
(21). In Chapter 7, an observational study from a prospective multicenter cohort is
summarized. This study assesses the incidence and clinical relevance of gallstones in
patients presumed to have acute alcoholic pancreatitis.

After diagnosing an alcoholic etiology, it is important to address alcohol consumption,
the main preventable risk factor for recurrent episodes (53, 61). While prior research,
varying in follow-up durations, reported recurrence rates between 24% and 46% (53,
62-64), these rates dropped close to zero with the achievement of alcohol cessation
(62, 64). This underscores the urgency of attempts to reduce alcohol consumption.
Although guidelines emphasize dedicated follow-up visits, they fall short of proposing
a concrete treatment plan. Chapter 8 introduces a nationwide survey aimed to assess
current practices related to alcohol cessation support for patients with acute alcoholic
pancreatitis, spotlighting potential areas for improvement.

A 2009 Finnish trial demonstrated encouraging outcomes from repeated motiva-
tional interventions compared to a single session for patients with acute alcoholic
pancreatitis (22). However, the true effectiveness of this intervention may be overesti-
mated, considering that participants in a traditional randomized trial were likely those
potentially motivated to quit or reduce alcohol. Therefore, the multicenter cluster
randomized PANDA trial is described in Chapter 9. This trial investigates whether
implementation of a structured alcohol cessation support program, as compared to
current practice, reduces the recurrence of pancreatitis in patients after their first
episode of acute alcoholic pancreatitis.
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