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ABSTRACT

Pain is the most common symptom in chronic pancreatitis (CP) with a major impact on quality of life.
Few validated questionnaires to assess pain in CP exist, and the lack of consensus negatively impacts
clinical management, research and meta-analysis. This guideline aims to review generic pain question-
naires for their usability in CP, to outline how pain assessment can be modified by confounding factors
and pain types, to assess the value of additional measures such as quality of life, mental health and
quantitative sensory testing, and finally to review pain assessment questionnaires used specifically in CP.
A systematic review was done to answer 27 questions that followed the PICO (Population; Intervention;
Comparator; Outcome) template. Quality of evidence of the statements was judged by Grades of
Recommendation, Assessment, Development and Evaluation (GRADE) criteria. The manuscript was sent
for review to 36 experts from various disciplines and continents in a multi-stage Delphi process, and
finally reviewed by patient representatives. Main findings were that generic pain instruments are valid in
most settings, but aspects of pain are specific for CP (including in children), and instruments have to
account for the wide phenotypic variability and development of sensitization of the central nervous
system. Side effects to treatment and placebo effects shall also be considered. Some multidimensional
questionnaires are validated for CP and are recommended together with assessment of quality of life and
psychiatric co-morbidities. This guideline will result in more homogeneous and comprehensive pain
assessment to potentially improve management of painful CP.

© 2021 The Authors. Published by Elsevier B.V. on behalf of IAP and EPC. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction and methods

Epidemiology: The prevalence of chronic pancreatitis (CP) is
unknown, but estimated to be as high as 150/100,000 [1,2]. The
disease is likely underdiagnosed as in many places only patients
with acute on chronic pancreatitis, or those with the most severe
symptoms (end stage disease) are referred for clinical in-
vestigations. Abdominal pain is the most common symptom of CP,
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hereafter called “pain associated with chronic pancreatitis (PACP).
PACP is observed as the initial presentation in ~75 % of patients [3],
and is present during the clinical course of disease in 85—97 %
[3—6]. In a recent European cross-sectional study including 1384
patients with CP, about 60 % suffered from pain [7]. Pain varies
widely during the clinical course of disease, and about 40 % of pa-
tients report intermittent pain, and 60 % constant pain [8]. Phillips
et al. recently reported that patients with anxiety or depression
were more likely to describe constant or intermittent pain as
opposed to no pain, and this underscores that constant pain may
reflect complicated disease [9]. The temporal pain pattern may,
however, not be consistent and it was recently shown that about
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60 % alternate between pain patterns when observed over a 4 year
period [10]. The impact of pain in patients with CP is massive, and is
the most frequent cause for hospitalization and the strongest pre-
dictor of poor quality of life [8,11,12].

Pain mechanisms: Pancreas is a densely innervated organ and
the nerves are involved in a variety of physiological functions
associated with the glandular structure and hormonal functions.
The nerves are therefore prone to damage of the parenchyma. CP is
characterized by inflammation of the pancreas that results in
replacement of the glandular tissue with fibrosis. This leads to
progressive exocrine and endocrine insufficiency, but also to
pancreatic neuropathy with pathophysiological changes. Experi-
mental and human studies have provided evidence for pancreatic
neuropathy and neuroplasticity at both the peripheral (pancreatic
gland) and central level of the sensory system, for details see
Refs. [13,14]. These changes resemble to a high degree that seen in
neuropathic pain disorders [13]. Along this line, pregabalin, a drug
that has shown its effectiveness in neuropathic pain, was shown to
be effective in PACP in a randomized placebo controlled trial [15].
Although neuropathy is clearly involved, the detailed mechanisms
responsible for producing PACP are unclear. Pain is likely hetero-
geneous and multiplex, representing different drivers (anatomical,
inflammatory, neurobiological, psychosocial), locations (peripheral,
central), and confounding factors (pharmacological interactions,
psychiatric comorbidity etc.) [16]. Pain can be related to status of
the pancreas (e.g. acute or chronic inflammation, pancreatic ductal
obstruction from stones and/or stricture), peripancreatic structures
(e.g. common bile duct stricture, gastric outlet or duodenal
obstruction) and/or local complications (e.g. pseudocyst). However,
little association exists between pain and morphological charac-
teristics [17,18], and other factors clearly play a leading role in in-
dividual patient's pain experience.

Recent studies using quantitative sensory testing (QST) have
indicated that central sensitization is present in about 50 % of pa-
tients with CP [19]. This supports the variability of pain mecha-
nisms between patients and helps to explain differences in
treatment response. Thus, patients with major central sensitization
are less responsive to treatment [14]. Improved methods of pain
assessment are therefore necessary in order to select appropriate
patients for different treatment options, and the development of
pain biomarkers to predict the individual patient response are
needed.

Nature of PACP: PACP is variably described as a dull, sharp or
nagging sensation in the upper abdomen with or without radiation
to the back. Patients with early onset-disease and those with
alcohol aetiology are more likely to suffer from pain [1]. Clinically,
the early stage of CP is typically dominated by pain attacks asso-
ciated with recurrent episodes of pancreatitis and local or systemic
complications. In contrast, more established CP is typically
responsible for more constant pain [8]. According to the burn-out
hypothesis, a majority of patients becomes pain-free later in the
course of CP [4,20]. This hypothesis has not been proven and
persistent pain in occurs in a significant fraction of patients even
after 10 or more years of disease [21]. PACP often presents after or is
worsened by food intake (postprandial pain). Continued alcohol
consumption is linked with disease progression [22], and increases
the frequency of pain episodes [23]. Although no empiric data
specifically associates tobacco smoking to pain, given the role of
tobacco in disease progression [24], it is conceivable that it may
have an indirect and negative effect on pain.

Pain assessment: The assessment of pain has not been a sig-
nificant feature of guidelines relating to the management of CP. It
was briefly mentioned in a previous European guideline [25] and an
international guideline for pain management of CP described cur-
rent instruments to assess pain [16]. There has now been a
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comprehensive review of the multiple instruments used to assess
pain [16,26], but only few were developed specifically for CP. Such a
pain assessment instrument will need to account for the wide
phenotypic variability, detect the development of central sensiti-
zation and features of chronic pain in general. Pain is a complex
sensory experience including evaluative, cognitive and affective
components, and a pain assessment instrument should therefore
measure the different dimensions of pain [27]. Depending on the
research question it should include phenotypic domains such as
psychosocial factors, symptom characteristics, sleep patterns, re-
sponses to noxious stimulation, endogenous pain-modulatory
processes, and response to pharmacologic challenge.

The lack of a standardized and validated pain assessment in-
strument for CP is a significant unmet need and negatively impacts
both clinical management and research design [28]. Better pain
assessment will make it possible to monitor clinical management of
PACP in a more reliable way and to optimize trials in patients with
PACP, and more accurately record the response and outcome
treatment. Finally, such an instrument may serve as a template on
how to assess pain and associated symptoms in other gastrointes-
tinal disorders, and pave the road to improved symptom assess-
ment in gastroenterology in general.

2. Aims

The aims of this guideline for pain assessment in patients with
CP are:

. To review the generic pain assessment instruments and how
they relate to PACP.

. To outline how PACP can be modified by confounding factors
and pain types including a) the effect of placebo and nocebo on
pain assessment, b) side effects of interventions, and what
specific factors should be considered in the settings of c)
different CP phenotypes, d) pain in children and e) acute pain.

. To review the value of quality of life, mental health and
quantitative sensory testing in assessment of PACP

. To review pain assessment questionnaires in relation to PACP
and how these can be applied to clinical practice and research.

Methods

The study was endorsed by the European Pancreatic Club. As no
management recommendations were used in this guideline, dis-
closures were not considered relevant. The workflow is shown in
Fig. 1 and included formation of a working group consisting of a
multidisciplinary team of gastroenterologists (AMD, SSO), surgeons
(SAWB, HvS, MGB, CvV, JAW), a paediatrician (MDB) and a psy-
chologist (LV). An Expert Panel was invited for consensus ratings
using a modified Delphi method. These 42 specialists were widely
distributed across the continents and were appointed to represent
worldwide specialists in treatment of pancreatic pain. These
included representatives from gastroenterology, endoscopy, sur-
gery, pain medicine and psychology. Three specialists did not find
time to participate, one was reluctant to the rationale for the work
and two did not reply to the emails, leaving 36 specialists for the
final Expert Panel. Importantly, none of the participants in the
Working Group or Expert Panel had any conflicts of interest with
respect to pain assessment.

The working group drafted a template for the different sections
in the guideline and formed the first version of the questions to be
considered. Next a systematic literature search was done by SAWB
and CvV focusing on pain assessment in PACP where the PRISMA
(Preferred Reporting Items for Systematic reviews and Meta-
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| Select members of a) Working Group and b) Expert Panel |

| Draft template for guideline paper with different sections |

v

| Generate most relevant questions for the sections using PICO |

v

| Systematic literature search with PRISMA tables |

v

‘ Access quality (high, moderate, low, very low) of the studies using GRADE tables ‘

v

‘ Working Group makes summary sections with evidence for the answers ‘

v

Assess recommendation (strong, conditional, weak) at virtual meeting and online voting's in Working Group

v

Expert Panel assess recommendations using a modified Delphi process online

v

’ Manuscript reviewed by patient representatives ‘

| Finalize guideline paper. Discuss translations and an App |

Fig. 1. Flowchart illustrating the working process. PICO: Population; Intervention; Comparator; Outcome; PRISMA: Preferred Reporting Items for Systematic reviews and Meta-
Analyses; GRADE: Grades of Recommendation, Assessment, Development and Evaluation. For details see text.

Analyses) guidelines were followed including checklists for the
reviewed papers [29]. The search language was restricted to English
literature and performed in the fall 2019 with an update in summer
2020 using EMBASE, Medline and Cochrane library. The literature
review was updating the recent search by Teo et al. [26] with the
Mesh terms: chronic pancreatitis AND every possible known
intervention for chronic pancreatitis i.e. ‘alcohol abstinence’,
‘analgesia’, ‘antioxidants’, ‘surgery’ and ‘endoscopy’, and the infor-
mation flow is shown in Fig. 2 [30], where the AIIMS and SF-
COMPAT (see later) were included after the search. Detailed infor-
mation of the interventions used in the different studies is shown in
Table 1. After written consensus in the Working Group, subgroups
were formed, each charged with updating recommendations in
specific areas and questions were refined to follow the PICO
(Population; Intervention; Comparator; Outcome) template [31,32].
PICO is most frequently used in traditional quantitative reviews, but
can be modified to include qualitative evidence [33]. The back-
ground text for the summary sections was drafted and during this
process, subsequent meetings between subgroups and key in-
dividuals, teleconferences and email discussions were done.
Whenever needed, a separate search was performed for each
defined question. The committee chair (AMD) worked with sub-
group heads to ensure homogeneous and comprehensive outline of
the document. Quality of evidence was judged by predefined
Grades of Recommendation, Assessment, Development and Eval-
uation (GRADE) criteria [34]. The GRADE system was chosen even
though it is mainly used for evaluation of the evidence in different
diseases. However, with modifications it is also applicable for
diagnostic tests and strategies, although vulnerable to limitations
and suspect to indirect evidence [35]. Significant education of
committee members on the GRADE approach was performed via e-
mail and tutorials (as adapted for “UpToDate” (http://www.
uptodate.com/home/grading-tutorial).ref) before the text was
written. In the absence or limited availability of literature, the Pain
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Management Working Group decided if a recommendation would
be included in the consensus report.

The quality of evidence supporting the different statements
was graded as (i) “high” if there was very low probability of further
research completely changing the presented conclusions, (ii)
“moderate” if further research may completely change the con-
clusions, (iii) “low” if further research is likely to change the pre-
sented conclusions completely. The term “very low” (iv) could be
used if new research will most probably change the presented
conclusions completely; however, the term was not used in the
present work. Following adequate discussion and assigning
strength of evidence, the subgroups agreed by email on a draft
proposal for the guidelines. This included preliminary recom-
mendations (strong, weak, conditional) for the questions accord-
ing to GRADE guidelines. Implications of calling a recommendation
for “strong” was that most well-informed patients would accept
that intervention and that most clinicians should use it in most
situations. A weak recommendation in favour of an intervention
indicated that the desirable effects of adherence to a recommen-
dation probably will outweigh the undesirable effects, but the
panel is not confident about these trade-offs. This draft was pre-
sented at a meetings in the Working Group December 8, 2020 for
general discussion of the quality of evidence and recommendations
for the statements. After this meeting the wording was rephrased
and send out for review off-line At the discretion of the chair and
following adequate discussion, competing proposals for wording of
recommendations or assigning strength of evidence were resolved
by formal voting. A strong recommendation was worded as “we
recommend”, a conditional recommendation as “we advise” and a
weak recommendation as “we suggest”.

The revised manuscript was edited by the members of the
Working group by email and send for external review to the Expert
Panel for ratings of strength of recommendation in a modified,
interactive and multi-stage Delphi process. This was used to ensure


http://www.uptodate.com/home/grading-tutorial).ref
http://www.uptodate.com/home/grading-tutorial).ref

AM. Drewes, C.L. van Veldhuisen, M.D. Bellin et al.

Pancreatology 21 (2021) 1256—1284

Abstracts excluded
(n=237)

¢ Unable to obtain full text (n = 39)

¢ Did not meet eligibility criteria (n = 157)

Full-text articles excluded
(n=12)

—
c
.0
] . i .
.g Records identified through Rec.ord.s Identified by searching
= database searches (n = 380) citations from articles and
t reviews (n = 17)
-
—
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£
5 Abstracts screened ¢ Reviews (n=38)
o (n=397)
3 e On-going (n=3)
—_—
v
>
=
3 Full-tekst articles assessed
) for eligibility (n = 160)
w
e
—_—
E Studies included in
3 systematic review
2 (n=148)
S/

*  Long-term follow ups of previous studies (n = 11)
*  Study with identical patient population (n = 1)

Fig. 2. Information flow in the literature review.

Table 1
Types of interventions for pain in chronic pancreatitis in randomised controlled
trials.

Type of intervention Number of studies Number of RCTs

Analgesic drugs 12 9
Enzymes 9 6
Antioxidants 9 6
Nutrition 4 0
Radiotherapy 1 1
Neuroablative procedures® 13 7
Endoscopic” 35 2
Surgical® 76 7
Total 159 38

RCTs: randomised controlled trials.
This table has been adjusted from [26].

@ Coeliac plexus neurolysis or block, thoracic splanchnic nerve division,
acupuncture, transcutaneous electric nerve stimulation, spinal cord stimulation,
transcranial magnetic stimulation and intrathecal narcotic infusions.

b Clearing the pancreatic duct via lithotripsy or endoscopic stone removal,
dilating strictures, placing of stents or a combination of endoscopic approaches.

¢ Decompression of the pancreatic duct, resection of the pancreas or a combi-
nation of both.

both depth and breadth of review in an iterative anonymous voting
method [36]. In this process the questions were evaluated by the
members independently in private. As the panel (on purpose) was
spread around the world, face-to-face meetings were not possible
due to the ongoing Corona pandemic and voting's were done by
email. Video conferences with the chair of the Working Group were
used whenever needed to resolve any questions from the members
of the Expert Panel. All participants in the Expert Panel voted on
their level of agreement with the preliminary recommendations
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and evidence on a 9 point Likert scale from 1, ‘strongly disagree’, to
9 ‘strongly agree’ (Fig. 3) on 28 questions. Voting results were
classified under “agreement” as either; strong (80 % of votes were 7
or above), conditional (65 % of votes were 7 or above), or weak (less
than 65 % of votes were 7 or above) [16]. If experts did not vote for a
specific question it was resent for a new voting to be included in
consensus tabulations. The Delphi round was associated with
comments and discussion by email, and it was concluded that the
question 25 was deleted as it was redundant to the question about
pain assessment in general. Questions where agreement with the
recommendations were weak or conditional (n 6) were
rephrased by the Working Group and send to the Expert Panel in
the second round of the Delphi Process. In this round where dis-
cussions were done as in first round, Q10,12,16,21,23 and 27 all
were rated “Strong”.

After the Delphi process patient representatives evaluated and
commented on the final draft of the document. Finally, the Working
Group met again virtually to resolve any disagreements and discuss
any translations to other languages as well as construction of an
App. A short version (about 4000 words) was made and circulated
to all authors in the Working group for final editing and approval.

4. Pain assessment instruments in general

Studies are only as credible as the quality of the outcome
measures [37]. Pain is the most common presenting complaint
associated with CP, and the most important subject of treatment
and endpoint for clinical outcomes and trials. Although PACP have
certain characteristic features, it is important to consider what is
recommended for pain assessment in general across different
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Strongly Disagree Moderately Mildly Undecided Mildly Moderately Agree Strongly
disagree disagree disagree agree agree agree
1 2 3 4 5 6 7 8 9

Fig. 3. The Likert scale.

conditions associated with pain. This section describes what is
recommended for assessment of pain in general and its impact on
PACP.

Question 1: Is there a need for a multidimensional pain ques-
tionnaire to standardize outcome assessment in clinical trials in
patients with PACP?

Answer: We recommend pain questionnaires to address mul-
tiple dimensions of pain and associated symptoms, and to stan-
dardize outcome assessment in clinical trials in patients with PACP.

Quality assessment: High.

Recommendation: Strong.

Agreement: Strong.

Comments: Pain is a subjective experience, and pain intensity is
typically a key assessment parameter. However, when pain be-
comes chronic then affective, evaluative and cognitive components
assume greater importance. This was already highlighted in a
keynote paper more than 100-years ago [38]. Several studies have
shown that changes in pain severity do not necessarily track with
patients ratings of improvement and satisfaction [27,39,40]. In
other words the overall well-being of a patient after treatment is
not dependent on pain intensity alone. Therefore, the traditional
one-dimensional pain intensity ratings (e.g. visual analogue scales
or numeric rating scales) are clearly insufficient in chronic pain, and
there is need for a more comprehensive (i.e. including multiple
domains) and standardized approach to pain assessment. This is
also reflected in other diseases such as cancer pan, and it has been
documented that failure to conduct a multidimensional assessment
likely plays a significant role in under-treatment of cancer pain [41].
This approach fails to appreciate the multiple other dimensions of
the pain experience [42—44]. Finally, the pain profile of alcohol
induced CP with cognitive and emotional deficits versus non-
alcoholic causes of CP are different and require different multidi-
mensional pain questionnaires [45—49].

Question 2: Can the core and supplementary domains in the
IMMPACT (‘Initiative on Methods, Measurement, and Pain Assess-
ment in Clinical Trials’) guidelines be used to optimize the design of
pain questionnaires to be used in clinical trials of patients with
PACP?

Answer: We advise the use of the IMMPACT guidelines to assess
individual pain characteristics, although further work is required to
validate some of the domains in patients with PACP.

Quality assessment: Moderate.

Recommendation: Conditional.

Agreement: Strong.

Comments: There is a need to clear up the situation of hetero-
geneous and therefore incomparable outcome measures that
makes it difficult to compare trials and decrease the quality of
meta-analyses. Development of such “core domains” was pio-
neered by OMERACT (Outcome Measures in Rheumatology) [37],
stressing that criteria of truth (i.e., validity), discrimination (i.e.,
reliability and sensitivity to change) and feasibility should be the
framework for all outcome measures. There has since then been a
number of projects to identify different domains relevant to the
assessment of chronic pain. One such project was the “Initiative on
Methods, Measurement, and Pain Assessment in Clinical Trials”
(IMMPACT), which was undertaken by a working group of 27 people
representing academia, governmental agencies, and the pharma-
ceutical industry. The first consensus meeting defined 6 core
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domains that should be used in clinical trials of pain across
different diseases [27]. The aim was to construct a set of outcome
domains and measurement procedures to minimize the major
variability clinical pain trials in order to facilitate comparison and
pooling of data between trials, encourage more complete in-
vestigations and reporting of relevant outcomes. The following
domains were considered to be the most important for chronic pain
(details are described in Refs. [5,50,51]:

1. Pain is listed as the first outcome measure. However, there are
many dimensions of pain such as intensity, location, specific
descriptors and qualities that could be taken into consideration.

. Physical functioning is another key outcome, and includes mul-
tiple domains of functioning, including behaviour, mood, satis-
faction and health related quality of life (HRQOL).

. Chronic pain is often associated with emotional distress, man-
ifested as anxiety, depression, anger, and irritability. Although
less well-defined than domains such as pain intensity, a number
of different instruments have been developed to assess these
dimensions of pain.

. Global evaluations are mandatory to assess the individuals
overall improvement, and is often the primary endpoints in
clinical trials as it is easy and is related to most other domains.

. Adverse events are recorded in most clinical trials, especially
when analgesics are involved, and addiction and physical
dependence must also be included.

. Participant inclusion: All participants screened for a clinical trial
should be carefully described (disposition) according to the
Consolidated Standards of Reporting Trials (CONSORT) guide-
lines [52], and any deviation to the protocol registered.

In addition to these 6 outcome domains, there were 8 supple-
mental domains (Table 2) to be considered in clinical trials. When
PACP is linked to alcoholic aetiology, cognitive and social func-
tioning significantly impacts on their representation of the pain,
and the first two supplemental pain domains could be added to the
six primary IMMPACT domains as essential components of the pain
questionnaires.

In 2016 Edwards et al. [53] described additional core phenotypic
characteristics for pain patients with the potential to be used for
prediction of treatment response. These were psychophysical
measures, pain qualities, sleep, quantitative sensory testing (QST),
conditioned pain modulation (normally also considered QST) and
pharmacological challenge. Along with these core domains, rec-
ommended measures were discussed. For e.g., the psychophysical
phenotype, the questionnaires were: Hospital Anxiety and
Depression Scale (HADS), Pain Catastrophizing Scale (PCS) and

Table 2
Supplemental domains for chronic pain assessment.

Role functioning (work and education)

Interpersonal functioning (relationships)

Pharmacoeconomics and health care utilization

Biological markers (sensory testing, imaging, genetic markers etc.)
Coping

Clinician or surrogate ratings of global improvement
Neurophysiological assessment of cognitive/motor function
Suffering and other end-of-life issues
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Patient-Reported Outcomes Measurement Information System
(PROMIS) subscales. Most of these instruments were previously
shown to predict treatment responses, for details see Ref. [53].

The IMMPACT approach has been successful in allowing the
Food and Drug Administration (FDA) to define outcome measures
for pain trials that could lead to approval. Part of this approach,
requires an externally-led patient-focused drug development
meeting with a summary statement called “Voice of the Patient”
(ref). Hence, FDA and IMMPACT representatives have started the
process of defining such outcome measures [54].

Current use of analgesics have not been included in most pain
questionnaires, although the need for rescue medication was a
measure of pain intensity in the IMMPACT guidelines [50]. The
reason is likely that most outcome measures were designed for
trials of analgesics or multidimensional pain management, where it
is recommended to keep the basic analgesic dose constant during
the treatment period. The relevance of medication was also high-
lighted in the patient centred interview study by Casarett et al. [55],
where a decrease in pain intensity, opioid dose and frequency of
scheduled analgesic dose were considered the most important
endpoints out of 20 statements. Similarly use of medication is a
core outcome in the German Pain Questionnaire [56], and likely
patients who require strong analgesics have higher pain intensity
or more complex disease and decreased coping mechanisms as
compared with patients who only uses analgesics on demand. For
studies in PACP use of treatment is highly relevant, and medication
was included in the Izbicki score [57], the M-ANNHEIM grading of
clinical features of CP, and the AIIMS pain score [58,59].

Although no systematic studies have used the IMMPACT
guidelines in PACP, it is plausible that they can be used to optimize
assessment. For example the HADS was recently used to quantify
anxiety and depression in PACP [9]. When considering assessment
of PACP it is also important to stress that variability in clinical
presentation and underlying pain mechanisms is greater between
patients than between different pain syndromes [51]. This indicates
that mechanistic aetiologies such as central sensitization often
dominate the clinical picture in chronic pain, and the peripheral
drive becomes less important irrespective of whether it originates
in visceral or somatic structures [60]. Therefore subsequent
assessment and treatment is likely to be based at the level of the
individual rather than at the level of the disease. This validates the
use of pain assessment recommendations in general for PACP [53].

One important concern is that questionnaires may be too long
and time consuming, and therefore of limited utility for routine
clinical use. While it is important to assess pain in different do-
mains in clinical trials, it is equally important to have simple
outcome measurement in these settings. If it is made too complex,
the assessment is difficult and generalizability of results is limited.

Table 3
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Hence, patients with chronic pain such as PACP, and long term
opiate users often struggle to concentrate for significant lengths of
time especially when tasked with completion of complex and
multipage questionnaires. This is addressed in the section “Chronic
pancreatitis specific pain questionnaires” with questions 25—28.

Question 3: Can the core domains from the IMMPACT guidelines
be quantified and combined in a meaningful way to assess patients
with PACP?

Answer: We suggest that the core domains from IMMPACT
guidelines can be quantified and combined in a meaningful way for
the assessment of patients with PACP, with a mixture of different
questionnaires depending on the specific research question.

Quality assessment: Low.

Recommendation: Weak.

Agreement: Strong.

Comments: To address the core and supplemental domains from
IMMPACT guidelines it is necessary to select and combine specific
questionnaires. The characteristics of the questionnaires need to be
considered, and in particular for reliability, validity, responsiveness
to change, feasibility and participant burden, practicality within the
clinical trial settings [37], need for normative data and linguisti-
cally/culturally validated versions. The work by Dworkin et al. [61]
used a review of the literature and consensus between specialists to
recommend which questionnaires should be used for 4 (out of the 6
above) most important domains from the IMMPACT (Table 3).

For use in clinical trials, it is necessary to determine the criteria
for what shall be considered clinical important changes. Therefore,
the same group later defined what should be consensus for the
recommended assessment tools within the first 4 core measures
[61]. The key provisional benchmarks are shown in Table 3, column
2 [61]. Some of the same quantifications of responses and assess-
ments of relevant changes have been used in clinical trials of PACP,
where they have been able to detect relevant and meaningful re-
sponses, see e.g. Refs. [15,62—64], and we believe they are valid in
this context as well.

Question 4: Are additional questions (such as satisfaction with
social roles, productivity and patient's perception of treatment
goals) needed to evaluate specific treatments or pain conditions in
patients with PACP?

Answer: We recommend that additional questions (such as
satisfaction with social roles, productivity and patient's perception
of treatment goal) are developed to evaluate specific treatments or
pain conditions in patients with PACP.

Quality assessment: Moderate.

Recommendation: Strong.

Agreement: Strong.

Comments: A limitation of the original IMMPACT initiative is that
patient representatives had not been included, as patients suffering

Some recommended questionnaires for four of the core domains in the IMMPACT guidelines.

Relevant change

Pain
a) 11 (0—10) point numeric rating scale (including diaries)
b) Rescue analgesics

>30 % decrease

c) Categorical rating of pain intensity (none, mild, moderate, severe) where numerical ratings are problematic

Physical functioning
a) Multidimensional Pain Inventory Interference Scale
b) Brief Pain Inventory interference
Emotional functioning
a) Beck Depression Inventory
b) Profile of Mood States
Total Mood Disturbance
Specific subscale
Global rating
Patient Global Impression of Change

>0.6 point decrease
1 point decrease

>5 point decrease

>10—15 point decrease
>2—12 point change

Much improved
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from chronic pain may indicate other outcome domains as more
important [65]. A study by Turk et al. [66] showed that although
patients reported outcome domains in general were consistent
with the IMMPACT guidelines, they also expands by highlighting
domains such as fatigue, sleep, home and family care, social and
recreational activities, interpersonal relationships, and sexual ac-
tivities. It has also been criticized that no systematically literature
search or consensus process was done in the IMMPACT guideline. A
recent review outlined all the multidimensional outcome tools that
have been suggested for chronic pain [67]. Lacking methodological
quality is a well-known problem in the field of measurements and
affects most of the instruments in pain research. The work of the
COSMIN group addressing overall health-related patient-reported
outcomes is therefore promising [68,69]. They recommend that
existing scales should be carefully investigated according to their
psychometric properties, and that methodological standards need
to be reinforced by validation studies taking into account patients'
perspectives. One such initiative is the VAPAIN (validation and
application of patient reported outcome domains to assess in
multimodal pain therapy) that targets to asses effectiveness of an
interdisciplinary therapy of chronic pain [65]. The authors used a 3-
stage consensus study with a mixed-methods approach including
several steps of systematic reviews done by a panel including pa-
tient representatives. They identified 140 different outcome do-
mains. This was followed by an iterative multistep consensus
process on which domains and instruments were identified [70].
The panels final consensus was that 8 domains should be included
into the core outcome measures for this specific treatment
approach. These were: pain intensity, pain frequency, physical ac-
tivity, emotional well-being, satisfaction with social roles and ac-
tivities, productivity (paid and unpaid, at home and at work,
inclusive presentism and absenteeism), health-related quality of
life, and patient's perception of treatment goal achievement.

Economic impacts due to inability to work also may affect pain
reporting especially in regions where the social security network is
not covering the loss of income. This can lead to a cascade effect
where there is a second hit on some domains, not directly related to
the pain, but precipitated by economic misfortune [71]. Future
studies will address the validity of these domains, but the initiative
highlight that specific treatments may require different outcome
measures such as in PACP. Disease patient-reported outcome
measures have not yet been developed, but attempt have been
done in exocrine pancreatic insufficiency [72,73]. The “Consortium
for the Study of Chronic Pancreatitis, Diabetes, and Pancreatic
Cancer” is also using patient-reported outcome measures together
with global health instruments in their ongoing studies [74].

Common for all pain conditions is central sensitization as a
consequence of the chronification following long-lasting pain.
Specific questionnaires have been developed to assess this [75,76],
and although not tested in PACP they may be helpful in assessment
of specific patient populations. When alcohol aetiology is
addressed, further emotive functioning assessments can be added
to determine alcohol dependence characteristics. A separate
research questionnaire can be considered adding validated tools
such as emotional facial expressions recognition deficits [49].

Question 5: Are recommendations for primary, secondary and
explorative endpoints in clinical trials for pain patients in general
also applicable to patients with PACP?

Answer: We recommend that primary, secondary and explor-
ative endpoints used for pain in general are also used for studies of
patients with PACP.

Quality assessment: High.

Recommendation: Strong.

Agreement: Strong.
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Comments: With several core measures, the problem with
multiple endpoints and type-1 errors arises. This was addressed by
the IMMPACT consortium in a publication where statistical han-
dlings of primary and secondary endpoints were addressed [77].
The primary endpoint will most often be change in pain intensity or
relief, but a composite of many individual measurements such as
from a questionnaire can also be used. Some of the recommended
core measures such as Brief Pain Inventory (BPI) are in reality
composite measures. However, as the reliability and validity of the
total and subscale scores are well established, these measures were
considered single outcome measures in the IMMPACT recommen-
dations. Some trials may require multiple primary endpoints, but
then needs to be tested with a significance level corrected for
multiplicity. Secondary endpoints typically are used to provide pain
mechanisms, greater understanding of the study etc., and end-
points can also be explorative, for details see Ref. [77]. These rec-
ommendations are considered valid for all patient with pain
including PACP. Finally, study endpoints must be carefully consid-
ered taking into account the characteristics of the patient popula-
tion which will be recruited into a given study, and additional
endpoints may be needed. For example, the cognitive and emotive
disorders linked to alcohol dependence are different from patients
with chronic pain that has no prolonged history of alcohol abuse,
and in some studies this needs to be taken into consideration.[49]

Question 6: Can standards for optimizing the outcome of clinical
trials for pain in general such as pain characteristics (e.g., pain
duration, intensity, variability) and study design (e.g. cross-over,
enriched enrolment) also be used in patients with PACP?

Answer: We recommend that the same standards used for
optimizing the outcome of clinical trials in patients with pain in
general are used in patients with PACP.

Quality assessment: High.

Recommendation: Strong.

Agreement: Strong.

Comments: The effect in clinical pain trials for e.g., analgesics has
been very low, and to increase assay sensitivity, recommendations
for the four most relevant domains (factors for patients, study
design, study site and outcome measures) in clinical trials were
published [78]. The most relevant characteristics are shown in
Table 4. Different standards were proposed, among these that pain
duration should minimum be three months in trials of chronic pain
and pain intensity higher than 4 [3—5] on the numeric rating scale.
Other factors such as dosing strategy, length of baseline period and
trial period were also considered, together with number of sites,
recruitment methods etc. The effects of these characteristics on the
6 core measures originally defined [79] were also discussed, and
undoubtedly such practical aspects of clinical trial conduct can
enhance assay sensitivity.

In order to further optimize IMMPACT guidelines for use in
clinical trials, Gewandter et al. made recommendations in regards
study design, site selection and staff training, participant selection
and training, treatment adherence, data collection, and data and
study monitoring [58]. For example, sites should be selected ac-
cording to previous experience, expertise regarding unique pop-
ulations or study procedures, lists that could identify low
performing sites and implementation of staff training. When such
considerations are taken into consideration more sites can be
included to utilize the strengths of multi-centre trials. Other factors
such as quality of life (may be more important than pain intensity)
and opioid dose/duration can also be taken into consideration. For
assessment of quality of life see section “Comorbidity and quanti-
tative sensory testing”. Such recommendations are also valid for
trials of PACP and researchers should be encouraged to familiarize
with these standards before they design their clinical trials.
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Table 4

Most important standards recommended to improve assay sensitivity.
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Characteristics

Considerations

Pain

a) Duration

b) Baseline intensity
) Variability

d) Diary compliance
e) Psychopathology

f) Subject training
Study design

a) Cross-over designs
b) Enriched enrolment
c) Treatment groups
d) Rescue medication
e) Baseline duration

f) Study duration
Study site

a) Number of sites

b) Staff training

c) Infrastructure
Outcome measurements
a) Frequency

b) Mode and order of administrations

>10 months, no maximum

>4 on numeric rating scale, maximal <9

less variability likely improves assay sensitivity
> daily diaries/week

exclude certain disorders

consider expectations and training protocols

allow smaller sample sizes and may improve assay sensitivity
improves sensitivity in certain instances

generally <3

when necessary but limit usage

>1 week

12 weeks for confirmatory trials, shorter for proof-of-consent

as few as possible
standardized training protocols
high priority for international collaborations

daily ratings of average pain last 24 h, consider weekly rating backups
research agenda

However, in PACP specific factors such as recurrent acute on chronic
inflammation with recurrent pain can make it difficult to determine
duration, and trials shall be designed according to such disease
elements.

Question 7: Can a patient's “pain phenotype” be defined by
subjective + semi-objective methods and used to individualize
treatment of patients with PACP?

Answer: We advise that “pain phenotyping” defined by
subjective + semi-objective methods is used in clinical trials as an
attempt to individualize treatment in patients with PACP.

Quality assessment: Moderate.

Recommendation: Conditional.

Agreement: Strong.

Comments: The core phenotypes described above focuses on
what can be subjectively measured, but to determine the pain
phenotype other tests may be considered such as motional facial
expressions recognition deficits [49] and cognitive tests such as
intra-extradimensional set shift and reversals [80]. However, more
objectively characteristics (e.g., functional magnetic resonance im-
aging (fMRI), electrophysiology etc.) likely also play an important
predictive role in pain evaluation and treatment. This was reviewed
by Smith et al. [81] with focus on QST, imaging and skin biopsy
biomarkers. Of note QST is dependent on subjective evaluations of
sensory experiences and does not meet the strict definition of an
objective biomarker. However, QST has been shown to be diag-
nostic across different functional and inflammatory conditions
associated with pain. It can also be used to predict the effect of
analgesics and non-pharmacological treatment in volunteers and in
patients subjected to surgery [81,82]. Pharmacodynamically, QST
also showed its value and, although not in patients with PACP,
tapentadol treatment was for example associated with an
improvement in conditioned pain modulation and segmental
sensitization (see later) [83,84]. In patients with PACP it was also
shown that those with response to pregabalin had evidence for
more segmental nervous system sensitization [85], and improved
conditioned pain modulation [86]. Such finding were also seen for
skin biopsies in patients with neuropathic pain as well as for im-
aging, although less convincing [81,87]. Other objective biomarkers
such as electrophysiology [88] and inflammatory markers [89] have
also been used successfully [90], and future studies are needed to
standardize these tools and gather data on their measurement
properties in PACP.
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Question 8: Should the reliability and validity of instruments
(including questionnaires) to assess PACP be examined before they
are used in clinical and research settings?

Answer: We recommend that reliability and several different
validity dimensions of instruments (including questionnaires) are
examined and confirmed before they are used to assess PACP.

Quality assessment: High.

Recommendation: Strong.

Agreement: Strong.

Comments: For pain instruments in general, reliability and val-
idity of the core outcomes in the questionnaire are key parameters,
although discrimination, feasibility and other characteristics are
also mandatory to make them attractive for use in large scale [37].
Below are the most important validity measures, for detail the
reader is referred to Ref. [91]. Four main validity measures are
construct, content, face and criterion validity. Construct validity is
“the degree to which a test measures what it claims”. Convergent
and discriminant validity are the two subtypes of validity that make
up construct validity. Convergent validity refers to the degree to
which two measures that theoretically should be related, are in fact
related, whereas discriminant validity tests whether measure-
ments that are supposed to be unrelated are, in fact, unrelated.
Content validity is a systematic examination of the test content to
determine whether it covers all facets of a given construct, such as
whether a pain questionnaire have items covering all relevant areas
of pain discussed in the scientific literature. Typically, a panel of
experts are used to review the test specifications and selection of
items. The term face validity assesses whether the test “looks valid”
to the examinees, and some people use the term to refer only to the
validity of a test to observers who are not expert in testing meth-
odologies. Criterion validity is the extent to which a measure is
related to an outcome and is often divided into concurrent and
predictive validity. Concurrent validity refers to a comparison be-
tween the measure and an outcome assessed at the same time,
whereas predictive validity compares the measure with an
outcome assessed at a later time. Of cause one shall be cautious not
to overregulate procedures by always requiring validation and
withholding some instruments when they are not yet sufficiently
validated. In fact only few questionnaires in pain research have
been tested for all validity dimensions, and in PACP only the Short-
Form Comprehensive Pain Assessment Tool (COMPAT) has been
fully validated [92].
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In experiments (as opposed to clinical use) the validity of the
design is a fundamental part of the scientific method. Internal
validity is an estimate of the degree to which conclusions about
causal relationships can be made within the context of a particular
study. External validity is the extent to which results can be
generalized for example to different people, places or times.

Of note it is a challenge when questionnaires are designed for
clinical or research purposes in one language, some of the subtleties
may be lost when the questionnaire is translated into another
language. This may make international comparisons of outcomes
less reliable. It is frequently difficult to find a precise translation
that conveys exactly the same message across different languages,
but at least two multidimensional pain assessment tools are vali-
dated in multiple languages: the Brief Pain Inventory (Short form)
and McGill Pain questionnaire [93].

5. Confounding factors and specific pain types
5.1. Placebo responses and the importance of sham control

Question 9: Should placebo-related factors be controlled to
improve evaluation of treatment outcome in randomized studies
with new medication for PACP?

Answer: We recommend that placebo-related factors are taken
into account in randomised studies testing new treatments for
PACP.

Quality assessment: High.

Recommendation: Strong.

Agreement: Strong.

Comments: In pharmacological studies in PACP, presumed active
treatments are typically tested against inactive placebo. Meta-
analyses of the placebo arm of these trials find an abdominal pain
remission rate of 20 %, covering a heterogenic range from 2.4 % to
50 % [94] illustrating that the placebo response is not uniform but
highly variable [95,96]. Although these data are not controlled for
the natural history of the pain and thereby regression towards the
mean [97], they suggest that expectations contribute to PACP,
which is in line with findings on changes in central processing of
pain signalling in the disease [28,94,98].

This hypothesis is confirmed in pharmacological studies in
general, where it is well known that positive expectations of
treatment outcome can double the pain-relief of analgesics,
whereas negative treatment expectations may block the effect [99].
Hence, analgesics cannot be approved for clinical use without
showing superiority to placebo treatments in clinical trials. Yet, in
interventional trials using endoscopy or surgery, less attention has
been paid to the influence of expectations [100—102], even though
patients’ expectations and the placebo component of the treatment
appear to increase with the invasiveness of the interventions
[96,100—104].

Question 10: In interventional (endoscopic and surgical) studies
of patients with PACP is it appropriate to use a sham control group
to determine the placebo effect?

Answer: We suggest that a sham control group is used in
endoscopic studies of patients with PACP, although this remains
very difficult in surgical studies.

Quality assessment: Moderate.

Recommendation: Weak.

Agreement: Strong.

Comments: Sham control of endoscopic stenting of the pancre-
atic duct to reduce PACP is possible [105], which has been shown in
patients with other painful conditions relating to the biliary tree
with a placebo response following sham endoscopic intervention of
20—30 % [105]. In the absence of sham control, this effect may
erroneously be attributed to endoscopic stents [102,105,106], so in
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order to determine whether PACP patients actually benefit from
endoscopic interventions or whether they are subjected to un-
necessary risks, it is essential to conduct sham controlled trials
[102,105,106]. A sham-controlled trial combining endoscopic and
extracorporeal shock wave lithotripsy in patients with PACP and
stones in the pancreatic duct is currently ongoing in India, but due
to the current COVID-19 pandemic only few patients have been
enrolled [107]. Another ongoing pilot trial from South Carolina is in
progress and aims to compare endoscopic ultrasound with endo-
scopic interventions [108].

Endoscopic sphincterotomy has been tested against a sham
procedure in patients with sphincter of Oddi dysfunction, and no
difference was found between the active and the sham intervention
[109]. This is in line with previous sham-controlled surgical trials of
various chronic pain conditions [110,111]. In fact, the patients in the
sham conditions in the sphincter of Oddi dysfunction trial did
better at follow-up [112]; this highlights how patients’ expecta-
tions, the quality of the patient-provider relationship, the inva-
siveness of the intervention and the expert context contribute to
the overall outcome of a treatment [96,106,112].

Ethical and practical concerns of whether people are willing to
participate in invasive and risky sham interventions with no im-
mediate benefit are often raised against sham control of interven-
tional procedures [106,113]. However, recent sham-controlled
surgical trials show that it is possible to obtain funding, patients are
willing to participate and the sham arm is safer than the active arm
[102,111]. At the same time, increasing awareness is given to the
fact that surgical interventions can also can be harmful e.g. causing
nerve damage and complications, which can lead to chronic
neuropathic pain conditions [28]. On the other hand, although
minimal invasive surgery in PACP may make it possible to include a
sham control group in future trials, it will still be a challenge to get
ethical approval with the current techniques. In conclusion, there is
a push for sham-controlled trials to determine benefit versus harm
of interventional procedures [114], and in clinical practice there is
an increasing awareness of how placebo-related factors, such as
patients’ expectations, can be targeted to improve the overall
outcome of clinical treatments [115].

5.2. Balancing benefit and harm

Question 11: Should the balance between benefits and harms of
an intervention be used to optimize the outcome in studies of pa-
tients with PACP?

Answer: We advise that a careful consideration of both benefits
and harms is used in the evaluation of interventional studies of
patients with PACP.

Quality assessment: Moderate.

Recommendation: Conditional.

Agreement: Strong.

Comments: In clinical practice, the effects of a given treatment
are difficult to evaluate if e.g., intake of the analgesic varies freely
depending on pain intensity, which is in inverse proportion to dose
(i.e., the more analgesic taken the less pain). Attempts have been
made to develop composite scores taking pain intensity and anal-
gesic dose into consideration to improve outcome assessment
[116], but no method has received widespread acceptance and their
validity remains unknown [82]. For example, instruments such as
the pain management index has been developed to evaluate pain
intensity and use of analgesics in a combined score in cancer pain
[117], and the method was recently used to access the degree of
undertreatment in patients with pancreas cancer [118]. However, as
always in chronic pain, the period of observation is critically
important. The balance between benefit and harm may shift over
time and this shall be taken into consideration. Side-effects are also
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important to take into consideration and a careful evaluation of the
efficacy of analgesics in conjunction with adverse effects is an in-
tegral part of assessment of treatments for PACP. Only treatments
with proven beneficial effects and acceptable harms are likely to
make a clinically relevant benefit for the patients. However, the
evaluation of benefit vs. harm is not straightforward and several
approaches have been used for this task. For example, the utility
function was developed to provide a method for integrating benefit
and harm of a medical treatment using one single measure. This
method was originally based on population based
pharmacokinetic—pharmacodynamic models, which made it diffi-
cult to use in a clinical setting [119,120]. Consequently, a pragmatic
utility function was constructed based on clinical measurements of
benefit and harm, but without making assumptions about the un-
derlying pharmacokinetics [121]. This model typically includes two
binary clinical outcomes, for example the proportion of patients
with pain relief and the proportion of patients with clinically
relevant side effect. These parameters can then be summarized into
a benefit and harm graph showing the utility function over time for
a given treatment (Fig. 4). This approach has proven feasible for the
evaluation of pregabalin efficacy in the context of PACP, where an
overall harmful effect was seen during the initial titration period,
while a beneficial effect was observed after approximately two
weeks [121]. Such information can be used to inform patients prior
to treatment initiation and thus to enhance compliance. Also, utility
functions may be valuable for the evaluation of invasive proced-
ures, but have not yet been employed for this purpose.

Question 12: Should the Patient Global Impression of Change
(PGIC) questionnaire be used to assess the balance between bene-
fits and harms of pain-relieving treatments in studies of PACP?

Answer: We suggest the use of the PGIC questionnaire to assess
the balance between benefits and harms of pain-relieving treat-
ments in studies of patients with PACP, but validation studies are
needed.

Quality assessment: Low.

Recommendation: Weak.

Agreement: Strong.

Comments: In many patients the side effects of a pain relieving
treatment outbalance the beneficial effects, and in such cases the
net effect is negative although a positive effect may be seen when
unidimensional pain assessment instruments are used for evalua-
tion. The Patient Global Impression of Change (PGIC) may be used

Utility (arbitrary units)

Time (days)

Fig. 4. A theoretical example of a pragmatic utility function. The graph illustrates the
utility function (weighted measure of effects and side-effects) in pain treatment with
tricyclic antidepressants, where it is well known that it will take some days, maybe
weeks before the analgesic effect (pain intensity) exceeds the side effect profile
(combination of symptoms such as sedation, dizziness, anticholinergic symptoms etc.).
The grey area indicates the probability of benefit (positive values) minus the proba-
bility of harm (negative values).
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for an integrated evaluation of benefits and harms of new pain
relieving treatments [122]. This measure reflects a patient's belief
about the efficacy of treatment using a 7-point scale depicting the
patient's rating of overall change in wellbeing during the treatment
period. Though often used, there are few studies validating the
PGIC. Scott and McCracken undertook a validation study and their
results imply that in addition to the PGIC, domain-specific items
should be considered in treatment trials [123]. The PGIC has been
used as an outcome measure in relation to PACP [15], but has not
been formally validated against other measures of benefit vs. harm
such as the utility function [123].

5.3. Pancreas specific factors in pain

Question 13: Are there any unique features of PACP that should
be included in pain assessment questionnaires?

Answer: We suggest that a number of unique features of PACP
(including pain localization, descriptors and triggers) are integrated
into pain assessment questionnaires.

Quality assessment: Moderate.

Recommendation: Conditional.

Agreement: Strong.

Comments: The presentation of pain in patients with CP is var-
iable and dependent on various disease and patient related factors.
Nonetheless, the typical pain associated with CP is localized in the
upper abdomen and radiates to the back. Patients classically
describe their pain as a dull, sharp or nagging sensation and char-
acteristically it worsens after meals (postprandial pain). In some
cases, pain may be relieved by fasting and avoidance of fatty food
content and consequently many patients lose weight due to pain
induced anorexia [16]. Pancreatic enzyme intake can have a mild,
ameliorating effect on PACP and diabetic status, especially if
complicated by neuropathy, can also impact pain sensation and can
be added to assessment. Intensity and frequency may vary, but the
pain itself is well known to the patient. However if a new compli-
cation develops such as biliary obstruction with cholangitis, pa-
tients may recognise the difference in the nature of pain. As such
patient perception of the pain is the key element. Generic pain
questionnaires do not capture these unique features of CP related
pain and development and validation of questionnaires specifically
designed for use in patient with CP has been identified as a need in
the field [26,28].

Question 14: Should specific patient and disease related do-
mains be considered in the design of future clinical trials of treat-
ment for patients with PACP?

Answer: We advise that a number of patient and disease related
parameters (including patterns of smoking and alcohol consump-
tion, underlying genetics and obstruction, pain characteristics,
opioid use and presence of comorbidities) are considered in the
design of future clinical trials of treatment for patients with PACP.

Quality assessment: Moderate.

Recommendation: Conditional.

Agreement: Strong.

Comments: Sustained alcohol consumption and smoking are
associated with increased pain prevalence and alcohol abstinence
and smoking cessation improve the effect of pancreatic surgery
[7,8,124]. Likewise, patients with hereditary or idiopathic CP, as
opposed to alcoholic CP, have improved outcomes from total
pancreatectomy with islet autotransplantation (TPIAT) [125].
However, in a study investigating outcome following resection or
decompressive procedures, patients with alcoholic CP had the most
favourable outcome [126]. These findings are contradictional and
further studies are needed to clarify the effects of alcohol and
smoking on outcome in the context of painful CP and treatment
outcome.
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Progression and duration of pain may impact on the outcomes
from particularly invasive treatments. Hence, observational studies
of endoscopic and surgical therapy have shown improved out-
comes when performed during the early phase of CP. In a retro-
spective multicentre study, surgery within 3 years of pain onset, 5
or fewer endoscopic procedures and avoidance of opioids were all
reported as independent predictors of favourable surgical outcome
[127]. Recently, these findings were established in a trial random-
izing patient to early surgery (within 6 weeks) or conventional pain
management (pain medication — endoscopic therapy — surgery)
(ESCAPE trial) [128]. A favourable outcome was reported in the
early surgery group although there was no difference in the overall
HRQOL of patients. In contrast to surgery the effect of pain medi-
cation does not seem to be dependent on duration of pain, but
further studies are needed to clarify this [129].

Another important parameter to consider is pain pattern (inter-
mittent vs constant pain). Hence, patients with constant pain have
significantly worse quality of life, greater disability, increased hos-
pitalization rates, higher pain intensity and more night pain
[8,12,130]. Importantly, constant pain is a predictor of failed surgical
treatment for painful CP, while intermittent pain associated with
recurrent acute pancreatitis is a positive predictor for TPIAT outcome
[131]. These findings are further supported by studies in patients
with other painful conditions, where a constant pain pattern was
also associated with a worse treatment outcome [132]. The mech-
anisms responsible for these observations are likely related to
neuroplasticity of central nervous pathways [14]. Accordingly, in a
recent study it was shown that patients with evidence of sensiti-
zation of central pain pathways, as documented by QST, were char-
acterized by a higher prevalence of constant pain [133].

Opioid use is associated with increased hospitalization rates and
is a predictor of poor surgical outcome [11,127]. On an individual
patient level, however, it is difficult to determine whether opioids
worsen the response to treatment per se or is simply a surrogate
marker of severe pain. Patients on opioid based pain medication are
generally those with more severe pain and lower quality of life, and
as such are more likely to be refractory to treatment. However, in
some patients opioids can interfere with pain processing and
worsen hyperalgesia (opioid induced hyperalgesia) [134].

Cost drivers may also be taken into consideration as a disease
related domain in studies of PACP, and some attempt have been
done [135].

Imaging is widely used for assessment of patients with CP and
evidence of pancreatic duct obstruction is the primary indication
for invasive therapies [28]. However, pain has been shown to poorly
correlate with morphologic changes of CP and increasing data show
that pain in most patients is a result of a complex interplay between
pancreatic inflammation and pancreatic duct obstruction, nerve
damage and alterations in central pain pathways [14,17,18].

Finally, a number of additional parameters including depression
and anxiety, pain catastrophizing, coping mechanisms, social sup-
port, and sleep deprivation may also be important although less
well studied in CP [16,49,136]. Of cause only a subsection of such
measures can be used as too many questions will invariably be
exhausting to fill in and result in unreliable data. The underpinning
principle is that the patient shall be assessed, not just the pain, and
an attempt to fully understand the patient situation will include
many of the parameters mentioned above.

5.4. Pain associated with chronic pancreatitis in children

Question 15: Can adult pain assessment instruments be used in
children with PACP?

Answer: Although adult pain assessment instruments
(including QST) can be used in children with PACP, we suggest to
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avoid uncritical application and conduct validation studies in
children.

Quality assessment: Low.

Recommendation: Conditional.

Agreement: Strong.

Comments: Children comprise a unique subgroup of patients
with CP. In children, recurrent acute pancreatitis and CP are largely
driven by underlying genetic risk factors, and unlike in adults,
alcohol and smoking are rarely contributors to disease [137—139].
The INSPPIRE (International Study Group of Pediatric Pancreatitis:
In Search of a CuRE) registry for children with pancreatitis indicates
that about half of children with recurrent acute pancreatitis (RAP)
and three quarters of those with CP have an identifiable genetic risk
factor for disease, usually involved in regulation of trypsin or ductal
bicarbonate secretion [138].

For children in particular, RAP and CP represent an overlapping
spectrum of disease; the majority of children with CP also have
diagnosed RAP (84 %). Episodic intermittent pain is reported for
more often than chronic pain. Chronic pain is present in about 33 %
of children with RAP and 41 % of children with CP, often with mild to
moderate chronic pain with superimposed episodic severe pain
[138]. Thus, in considering the assessment of PACP in children
specifically, in most cases one must consider both the visceral pain
arising from the acute inflammation of AP and the more complex
mechanisms mediating chronic pain (see section acute vs chronic
pain assessment). Guidelines for management of paediatric
pancreatitis have included assessment parameters [140], and a
position paper that outline the different recommendations for
medical treatment of children with CP was recently published, and
includes recommendations for pain assessment and management
[141]. However, many recommendations used data from adult pa-
tients as limited evidence has been published in the paediatric
literature.

Assessment of pain in children vs. adults must consider the age-
appropriateness of assessments, whether assessments are
completed by the child or parent, and the unique features of
childhood including neurodevelopment, schooling, and family dy-
namics [142]. In studies of PACP in children to date, assessments
have considered the degree of pain, nature of pain (episodic/
chronic), interference with function, and impact on emotional
health and quality of life (Table 5) [143—148]. PACP may be further
complicated by the interaction between child and parent, but the
impact of family dynamics have, to date, been less studied in PACP.
To some degree, pain assessment issues often relate to develop-
mental and cognitive functioning. For example, young babies
cannot describe their pain but neither can adults with advanced
dementia who are non-verbal. In these instances, we rely on
observed behaviours such as facial expressions, posturing etc.
There are a number of scales in use [149]. Similarly, a variety of
strategies are recommended when conducting pain assessments in
non-communicative adult palliative care patients [150].

Little is yet known about the role of central or peripheral
sensitization in PACP in children, as sensitization assessments in CP
to date have all focused on adult populations. However, as outlined
in the section “Pain assessment in general”, variability in clinical
presentation and underlying pain mechanisms is likely greater
between patients than between different pain syndromes. This is
especially the case when central nervous sensitization and struc-
tural reorganization is firmly established and pain becomes mal-
adaptive, self-perpetuating and independent of the initial
nociceptive drive. Methods such as QST may be used in to explore
the degree of peripheral and central sensitization in children with
PACP (see below), and future studies in this field are highly needed.

In the largest series, INSPPIRE-2, which has enrolled >500
children to date, pain severity is assessed by patient/family self-
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Table 5
Patient Reported Outcomes (PROs) utilized in past or current studies for assessment of pain and pain-related morbidity in children
with PACP.

Category Instruments Used

Pain Severity

Faces Pain Rating Scale [143]

Numeric Pain Rating Scale [147]

Pain Characteristics

Character of pain (intermittent or constant) [143]

Frequency of pain [143]
Improved/Same/Worse after intervention [146]
Abdominal Pain Index [standardized 4 question instrument] [148]

Functional Impact of Pain

Missed school [143]

Emergency Department/Hospital visits [143]
Child Activity Limitations Interview-9 question (CALI-9) [148]
PROMIS Pain Interference [147]

Health Related Quality of Life

Child Health Questionnaire Child Form (CHQ-87) [143]

Child Health Questionnaire Parent Form (CHQ-50) [143]
Short Form- 36 [146]

Short Form- 12 [147]

Short Form- 10 for Children (<12 years of age) [151]

Mental Health/Emotional Impact

Child Behaviour Checklist (CBCL) [143]

Youth-Self Report Form (YSR/11—-18) [143]
PROMIS Emotional Distress Scale (pediatric) [148]

PROMIS Depression (paediatric) [147]

PROMIS Anxiety (paediatric) [147]
Child Self Efficacy Scale [148]
Beth Adolescent Pain-Parental Impact (BAP-PIQ) [148]

report using a Faces Pain Scale, which is validated down to age 4
years [143]. Pain characteristics collected include self-report of pain
pattern (constant/intermittent), frequency, and duration. Impact of
pain on life and daily function is collected by number of emergency
department visits, hospitalizations, and interference with school
attendance [143]. Heath-related quality of life is collected by the
Child Health Questionnaire Parent Form (CHQ-50) completed by
parents for children 5—18 years, and children 10—18 years of age
additionally complete the Child Health Questionnaire Checklist
(CHQ-87) [143]. Impact on mental health is assessed by the Child
Behavioral Checklist (CBCL) completed by parents, and for children
age 1118 years additionally by the Youth Self Report Form (YSR/
11-18) [143]. A sub-study nested under INSPPIRE-2 is a clinical trial
of web-based cognitive behavioural therapy is additionally
assessing abdominal pain symptomatology using a parent and child
Abdominal Pain Index, the Child Activity Limitations Interview-9
(CALI-9) for disability associated with pain, a paediatric quality of
life assessment (PedsQL) and various instruments for mental health
or emotional impact including PROMIS scales for emotional distress
and the Beth Adolescent Pain-Parental Impact Questionnaire (BAP-
PIQ), which assesses family functioning and emotional impact
[148].

Other studies in the medical literature evaluating chronic pain
in pediatric pancreatitis are mainly focused on efficacy of surgical
interventions, largely total pancreatectomy with islet autotrans-
plant and rarely other pancreatic surgeries [145,146,151—154]. In
these cohorts, pain assessments have varied from simple chart re-
view, to prospective collection of patient reported outcomes.
Where formal assessments are collected in a planned, prospective
manner, these have similarly included assessments of pain severity
and characteristics, with the additional assessment of patient or
parent perception of pain improvement after surgery. Health
related quality of life has been collected by use of Short Form (SF)-
36, SF-12, or SF-10 [146,147,151]. The PROMIS pain interference
scale is currently being used to assess functional interference from
pain in children enrolled in the ongoing POST study, along with
assessment of mental health by the PROMIS paediatric depression
and paediatric anxiety scales [147]. Thus, in summary, assessing
PACP in children overlaps with adult assessments in the di-
mensions measured including pain features, pain interference,
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health related quality of life (HRQOL), and emotional distress, and
some of the more specific instruments utilized, but assessments in
children must also consider measures that are childhood specific
and collection of data by both parents and children.

Question 16: Does the pain system mature during childhood in
children with PACP?

Answer: We suggest that neurodevelopment is considered in
the assessment of pain, as the pain system matures during child-
hood and responses may depend on developmental stage.

Quality assessment: Low.

Recommendation: Conditional.

Agreement: Strong.

Comments: It is not clear what impact early pain and maturation
of the pain system may have on development of PACP. For some
children with CP, disease onset may occur very early in life, even
within the first few years after birth [137]. Pain pathways in early
life are not simply a modified version of adult pathways [155].
Hence, neurodevelopment must be considered in the assessment of
pain, as children may understand and respond differently to pain
depending on developmental stage. What is less clear is what
impact early pain and maturation of the pain system may have on
development of chronic pain associated with pancreatitis. Research
in the impact of early pain experiences has mainly focused on
premature infants in the neonatal intensive care unit [156], with
very little known about repeated or chronic pain during toddler or
early childhood years as is experienced by children with CP.
Notably, children with CP who have a total pancreatectomy with
islet autotransplant in early childhood (age 3—8 years) seem to
experience more complete pain relief, with little to no chronic
opioid use and fewer chronic pain syndromes than described in
their older adolescents and adults counterparts after surgery. This
suggests that resolution of localized visceral pain from pancreatic
inflammation at an early age may be sufficient to minimize sensi-
tization, or that neuro-regeneration is sufficient in early childhood
to allow for better restoration of normal pain signalling once the
localized disease is treated [152]. Limited QST in healthy children
without pain have demonstrated increased sensitivity to heat pain
and mechanical pain stimuli at age 6—8 years compared to older
age groups, suggesting a possible maturation of the pain system
occurring before age 9 years in normal development [157,158].
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More detailed research on the mechanisms underlying pain, dis-
tinguishing visceral pain versus peripheral or central sensitization
in children with CP will be needed to better understand the role of
neurodevelopment in PACP.

Question 17: Should QST be applied to children with PACP?

Answer: We advise that QST require further optimization and
validation before they are used in children with PACP.

Quality assessment: Moderate.

Recommendation: Strong.

Agreement: Strong.

Comments: QST applied to adults with PACP show a significant
subset of adults with segmental or central sensitization contrib-
uting to chronic pain syndrome, as discussed in greater detail
elsewhere in this paper [159,160]. Appropriately understanding of
neuropathic contributions to pain in patients with PACP is impor-
tant because mechanisms of pain may impact which management
strategies are most likely to succeed in reducing pain symptoms
and pain-associated disability [85,161]. To date, QST has not been
directly applied to children with PACP. However, a review of the
literature suggests that it would be feasible to do so.

QST has been applied in healthy children age 6—18 years using
both thermal (hot/cold) and mechanical (pinprick/pressure) stimuli
with a high degree of feasibility of implementation. Normative
values appear to differ by age and, more variably, by sex and so
establishing an appropriate age and sex-matched comparator
cohort needs to be considered [157,158,162]. While conditioned
pain modulation was not included in these studies in healthy
children, it has been applied to adolescents with scoliosis and
chronic back pain [163]. Various protocols involving QST with
thermal stimuli, mechanical stimuli, and/or conditioned pain
modulation have been used to assess for dysfunctional pain mod-
ulation in children with conditions associated with (mainly) non-
visceral pain including sickle cell disease, neuromuscular disease,
and juvenile idiopathic arthritis [ 163—167]. Research application of
QST in children will be needed to understand risk for sensitization
in paediatric pancreatitis.

5.5. Acute vs. chronic pain assessment

Multiple mechanisms are involved in the pathogenesis of acute
visceral pain such as that associated with acute pancreatitis. These
include increased pressure in the pancreatic duct, activation of
inflammatory pathways, ischaemia and tissue necrosis of the
pancreas and peripancreatic fat. Increased tissue pressure from
inflammatory oedema may also lead to activation of mechanore-
ceptive nerve endings [136]. In the initial stage the pain associated
with acute pancreatitis is often relatively diffuse in the upper
abdomen and accompanied by autonomic symptoms such as
nausea and sweating. The inflammation of peritoneum and injury
to adjacent organs (including intestinal ileus, necrosis and perfo-
ration) can lead to changes in the characteristics of pain over time
[2]. Although PACP is classically located to the epigastrium with or
without radiation to the back, it can also have atypical localization
with referred pain to remote somatic structures (e.g. muscle and
skin) [168]. For example a recent review of 36 cases reported acute
pancreatitis masquerading as myocardial infarction with chest pain
and electrocardiogram mimicking ST-elevation myocardial infarc-
tion [169]. Cross-organ sensitization is another complex form of
hypersensitivity whereby acute pancreatitis may manifest as
symptoms from another organ. This is probably explained by
several mechanisms, among them convergence of afferents from
pancreas and another organ on the same second-order neuron in
the central nervous system [170] (Fig. 5). In summary, the acute
pain associated with pancreatitis can vary a lot depending on the
predominant disease mechanisms, and can change over time, with
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complications and involvement of other organs. For details about
gastrointestinal pain pathogenesis and symptoms see Ref. [136].

Question 18: Do the differences in the underlying pain mecha-
nisms in acute and chronic pancreatitis require a different approach
to pain assessment?

Answer: We recommend that pain assessment instruments
should take account of different pain mechanisms in acute and
chronic pancreatitis, although some aspects will be common to
both.

Quality assessment: High.

Recommendation: Strong.

Agreement: Strong.

Comments: Assessment of acute pain is more straightforward
than chronic pain, as acute pain is a short lived experience usually
with minimal impact on long-term social functioning etc. Typically
acute pain intensity is measured on unidimensional scales such as
numeric rating scales or visual analogue scales, the former
preferred in age-mixed populations [171]. However, it has been
argued that questionnaires should also include interference with
e.g., sleep and emotional functioning [172]. Assessment of pain
during movements is also used, and is likely more relevant than
pain at rest [173]. During trials of analgesic treatment of acute
pancreatitis, other measures such as dose of rescue analgesics and
duration of pain relief can also be used [174]. Of note, acute and
chronic pain are very different, and chronic pain level of intensity 3
on the visual analogue scale (VAS) may be worse that an acute pain
level of 10 on the VAS as the discomfort of pain depends on the
patients perception of the origin and potential duration of the pain
— can they “tough it out”, or is it only moderate but hopeless?
However, there is an overlap to assessment of chronic pain, see
section “Pain assessment instruments in general” and the consid-
erations below, but the duration of acute pain shall also be taken
into consideration as it will share many mechanisms with chronic
pain the longer it last.

Question 19: Can pain assessment instruments for PACP be used
for patients with recurrent acute pancreatitis and acute-on-chronic
pancreatitis?

Answer: We recommend that elements from pain assessment
instruments used for both acute and chronic pancreatitis are
considered in the evaluation of patients with recurrent acute
pancreatitis and acute-on-chronic pancreatitis, but these in-
struments will require optimization and validation in these
settings.

Quality assessment: Moderate.

Recommendation: Conditional.

Agreement: Strong.

Comments: Although there is major overlap, it is a common
mistake to not discriminate between acute and chronic pain
mechanisms, and this can lead to suboptimal assessment and
treatment of PACP. Although ‘acute on chronic’ pancreatitis can be
considered a transition condition, most patients presenting with
PACP have end-stage disease and chronic (>3 months) pain [175].In
contrast to the pathophysiological mechanisms underpinning acute
visceral pain, patients with CP have increasing fibrosis, and in later
stages inflammatory cells are usually sparse [1]. This is in sharp
contrast to acute pancreatitis with oedema, inflammatory cell
infiltrate, ischaemia and necrosis. One key mechanism in PACP
include damage to local pancreatic nerves along with neural
sensitization of the peripheral and central nervous systems [14].
With this sensitization and reorganization of central pain pathways
pain becomes maladaptive, self-perpetuating and relatively inde-
pendent of the initial nociceptive drive (Fig. 5). These changes are
not restricted to PACP, and are present in most conditions associ-
ated with chronic pain [60]. In some patients, secondary compli-
cations may dominate or confound the presentation of pain. For
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Fig. 5. Schematic illustration of pain mechanisms in acute and chronic pancreatitis. The acute disease (green circle) is dominated by inflammation and increased barrage via
peripheral nerves leading to the spinal cord and traditional pain centres in the brain. Local complications such as paralytic ileus [2] and intestinal ischaemia [3] can contribute to the
clinical pain picture together with activation of local and autoimmune reflexes via splanchnic and vagal pathways [4]. A proportion of patients with chronic pancreatitis have neural
sensitization and structural reorganization of central pain pathways (red circles) [7] with the generation of pain which becomes maladaptive, self-perpetuating and relatively
independent of the local nociceptive drive. Long-standing pain also activates brain centres involved in physical, emotional, affective and cognitive functions [8]. Pain control (typical
inhibitory) mechanisms descending from the brainstem are often dysfunctional as well [9]. Both in acute and chronic pain from the pancreas, central convergence with somatic
nerves 5) and nerves from other viscera [6] can give symptoms from remote the muscle/skin and other organs. For detail see Ref. [136]. Although there is an overlap in the different

mechanisms, this explains why assessment of acute and chronic pain is different.

example, fibrosis and inflammation can change the perfusion of
neighbouring organs, alter visceral reflexes and hormonal control
leading to complications such as peptic ulceration, motility disor-
ders, small intestinal bacterial overgrowth and intestinal/organ
ischaemia, all of which can increase and alter pain [1,16,176].
Therefore, it can be considered to include extra-pancreatic sites of
pain in questionnaires where such complications are explored.
Chronic pain is also associated, to a much greater degree, with the
affective and cognitive complications associated with pain. This
means that the assessment of PACP necessarily conforms to a high
degree with approach used in other diseases, also dominated by
chronic pain. Hence, PACP assessment and its impact on physical,
emotional, and social functions requires multidimensional quali-
tative tools and health-related quality of life instruments [173] that
are not needed in acute and acute on CP, see section “Pain in-
struments in general”. On the other hand, taking the lack of evi-
dence into consideration, elements from chronic pain assessment
such as interference score and impact on sleep can be addressed
when evaluating acute on CP. It will also be recommended to assess
the duration of pain and pain-free periods in these patients.

6. Quality of life, mental health and quantitative sensory
testing

6.1. Quality of life and mental health in PACP

Question 20: Should instruments to evaluate quality of life and
mental health be used in patients with PACP?
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Answer: We advise that instruments to evaluate quality of life
and mental health are used as part of the assessment of patients
with PACP.

Quality assessment: Moderate.

Recommendation: Strong.

Agreement: Strong.

Comments: While the cardinal clinical feature of CP is pain, se-
vere and persistent pain may lead to downstream consequences
including impaired HRQOL and emotional distress, and many
questionnaires were developed and validated for this
[130,177—180]. HRQOL measures are frequently incorporated into
the assessment of PACP and medical or surgical therapies to treat CP
[63,128,147,181—-186], see also section “Pain instruments in gen-
eral”. Standardized measures of HRQOL generally incorporate di-
mensions of both physical and mental/emotional function. While
more specific measures of depression and anxiety are less
commonly reported in studies of CP, limited data are available that
suggest a high risk for depression and anxiety, and this should be
considered when designing studies for PACP [179].

When considering measures of HRQOL to incorporate into CP
research, available instruments can be generally divided into two
categories: (1) general measures of HRQOL which are not specific
for CP or pancreas disease; and (2) measures specific for pancreas
disease or pancreatitis. Perhaps the most widely used instruments
in published CP research to date have been the generic measures of
Short Form-36 (SF-36) or SF-12 and the European Organization for
Research and Treatment of Cancer QOL Questionnaire Core ques-
tions 30 (EORTC QLQ-C30). Although these instruments are not
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designed specifically for pancreatic disease, and therefore in theory
may lack specificity for disease-specific impact on HRQOL, pub-
lished studies using either measure consistently show impairment
in HRQOL compared to a healthy control population or established
population normative values [130,181,187]. Many surgical and some
medical treatment studies using either instrument have also
demonstrated improvements in HRQOL with established CP ther-
apies, suggesting that these assessments are valid for measuring
treatment responses [63,128,184,188—190]. Hence, the Interna-
tional Study Group for Pancreatic Surgery document on reporting
standards for all CP surgical procedures, voted to discontinue the
Izbicki pain questionnaire and rely on HRQOL measures [191]. With
regards to pancreas-specific measures, the Quality of Life
Questionnaire-Pancreatic Modification (QLQ-PAN26), which was
developed for outcomes research in pancreatic cancer, has been
used widely in pancreas surgery outcomes research, as a compan-
ion tool to QLQ-C30. While not designed for use in CP, previous
research has established this tool as a valid instrument for CP
research [192]. More recently, to address the lack of a pancreatitis-
specific instrument, the Pancreatitis Quality of Life Instrument
(PANQOLI) was developed, validated, and is beginning to be
incorporated in the design of CP treatment studies [177,193—195].
This 18 item-scale correlates well with generic HRQOL measures
and contains a total of 4 subscales: physical function, role function,
emotional function, and self-worth.

Impaired HRQOL is correlated with pain symptomatology.
Greater pain severity or pain intensity in patients with PACP have
corresponded with lower global health scores and reduced subscale
scores with the EORTC QLQ-C30 and PAN26 and lower component
summary scores on SF-12 [12,187,196]. Data from over 1000 pa-
tients with CP in the North American Pancreatitis-2 Study (NAPS2)
found that constant pain, pain-related unemployment or disability,
smoking, or concurrent comorbidities were associated with lower
HRQOL by SF-12 [130]. A recent study showed that lowered HRQOL
was directly associated with constant pain and opioid based pain
treatment, confirming the relevance of this measure in pain
research [197]. In a different cohort of 1146 patients with prior
history of duodenum preserving pancreatic head resection, those
patients with a successful outcome defined by relief of pancreatic
pain also had higher HRQOL by QLQ-C30 [198].

In CP, the combination of chronic illness, recurrent or chronic
pain, and social isolation may all present risk for depression and
anxiety. While studies of psychiatric comorbidities are relatively
limited in CP, particularly in contrast to the abundance of literature
on pain and HRQOL, available data suggest a high risk for depres-
sion. In 692 patients with non-alcoholic CP assessed for depression
using the Center for Epidemiologic Studies 10-item Depression
Scale (CESD), 52 % scored above the clinical cut-off for depression
symptomatology [179]. Those patients who met scoring criteria for
depression also had a higher pain score and low HRQOL by SF-12
component summary scores. A separate, small study of CP pa-
tients identified depression and anxiety, using the HADS, more
often in smokers than non-smokers [194]. A recent study in 171
patients with CP showed that anxiety and depression were present
in about 45 and 40 % of patients [9]. The psychiatric comorbidities
were associated with reduced global health scores and functional
subscales as well as higher symptom burden. In this study anxiety
was likely mediated via pain, whereas depression was indepen-
dently associated to reduced global health scores (ref). Specific
assessments of anxiety are otherwise largely lacking, though
research on patients requiring opioid treatment for chronic pain in
general suggests a high rate of both depression and anxiety in the
chronic pain population, with about half of chronic pain patients
carrying either diagnosis [199]. Thus, as CP research advances,
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consideration of more specific assessments for depression and
anxiety is warranted.

6.2. Quantitative sensory testing

Question 21: Can QST be used to characterize PACP?

Answer: We recommend that QST, although still a research tool,
is used in specialist settings to phenotype individual patients.

Quality assessment: Moderate.

Recommendation: Strong.

Agreement: Strong.

Comments: Abnormalities in the sensory system and mecha-
nisms underlying pathologic pain disorders can be studied with
QST [200,201]. The rationale for QST is that different neural path-
ways and networks are investigated with standardized stimulation
of somatic or visceral tissue. The response is then quantified with
psychophysical and/or objective methods (such as electroenceph-
alography, nociceptive reflexes, autonomic responses and imaging)
that reflect the state of the nociceptive system in a standardized
and reproducible way. A stimulus-response curve, characterizing
the subjects’ state of pain processing, can be constructed by
increasing the stimulus intensity gradually until the subject reaches
a predefined sensory threshold (e.g. pain detection or tolerance
threshold). Inhibition of pain by descending pain modulation is a
response to a noxious stimulus inhibited by another noxious
stimulus via circuits in the central nervous system (“pain inhibits
pain”). The conditioned pain modulation paradigm (CPM) can
measure this response. During CPM a test stimulation is applied
(e.g. electrical or thermal), followed by a conditioning stimulus
which inhibits pain (e.g. cold pressor test via ice water bucket
immersion at the contralateral arm/foot), and then again, the test
stimulation is applied. The difference between the two test stimuli
is the effect of descending pain modulation [202]. When changes in
the central nervous system due to chronic pain are present,
descending modulatory mechanisms often fail, resulting in a
further increase in pain [203,204]. Interesting, a recent study
showed that QST characterizes pain phenotypes independently of
psychiatric comorbidity, indicating that this may be a robust
measure of the “nociceptive component” in clinical pain [133].
There is, however, a need for prospective large scale studies before
QST can be recommended as a tool for ordinary clinical practice.

Question 22: Are there different recommendations for bedside
and invasive QST testing of patients with PACP?

Answer: We recommend using non-invasive somatic stimuli
with QST for phenotyping each individual patient's nociceptive
profile, instead of invasive visceral stimuli.

Quality assessment: Moderate.

Recommendation: Conditional.

Agreement: Strong.

Comments: In patients with gastrointestinal diseases, including
PACP, QST with stimulation of the upper or lower gastrointestinal
tract has been used to characterize neuroplastic changes in central
pain pathways [205]. However, visceral noxious stimuli are un-
pleasant to the patient and difficult to use in a clinical setting. Due
to “convergence” between visceral afferents from the pancreas and
somatic afferents from the upper abdominal area (T10 dermatome)
at the same neuronal structures in the spinal cord, QST of the skin
and underlying somatic structures can be used to assess whether or
not the central pain pathways are sensitised by nociceptive input
from the pancreas. Hence, by measuring the differences between
the affected site (dermatome T10 for pain associated with CP) and
anatomical sites more distant, a differentiation can be made be-
tween signs of segmental (spinal) and widespread (supraspinal)
central sensitization (Fig. 6).



A.M. Drewes, C.L. van Veldhuisen, M.D. Bellin et al.

Fig. 6. Schematic illustration of the bedside method (P-QST) used for objective
assessment of the pain system in patients with PACP. Due to “convergence” between
afferents from the pancreas and those of the skin in the Th10 dermatome (abdomen
and back), any increased afferent barrage from the pancreas due to peripheral sensi-
tization (white star) may result in central sensitization of spinal cord neurons at this
level as illustrated with the opaque star. This will result in a segmental lowering of the
pain threshold to quantitative sensory testing (QST) of the skin and deep tissue (QST 1).
If the sensitization spreads along the neuraxis (opaque star at S1 segmental level)
there will also be a lowering of pain thresholds in other areas as illustrated with S1
(QST 2). The efficacy of bulbo-spinal descending pathways (black arrow) that can gate
the afferent barrage and thus inhibit pain pathways are also tested indirectly. Finally,
the response to repeated pinprick stimuli at Th10 and control site reflects neuronal
sensitization. Subjective pain is, however, not only a result of nociceptive processing,
but also activates brain centres dealing with affective, cognitive and evaluative pro-
cessing involved in the complex sensory process (opaque stars at brain level). During
chronification such components of pain may dominate the clinical picture.

Multiple clinical studies in patients with CP have used QST to
characterize pain and changes in pain processing [204,206—208].
Segmental and widespread hyperalgesia, together with increased
areas of referred pain, was consistently found across studies. For
example, increased areas of referred pain to electrical stimulation
of the upper gastrointestinal tract (oesophagus, stomach and du-
odenum) was reported in patients with PACP compared to control
subjects. Other studies reported decreased pain thresholds to
visceral stimulation of the rectosigmoid as well as somatic stimu-
lation of muscle and bone. These findings reflect a generalized
hyperalgesic state, which imply the presence of central sensitiza-
tion, and seem to be linked to disease severity as documented by
the M-ANNHEIM classification [204,209,210].

Failure of inhibitory mechanisms from the central nervous
system on pain like descending pain modulation have also been
observed in different CP studies. Descending modulatory mecha-
nisms often fail due to the presence of central sensitization, leading
to a decreased activity in the inhibitory pathway of the spinal cord
and an increase in the faciliatory pathway, resulting in more pain
[201,203,204,206,207].

Multiple studies have used somatic (i.e. skin and muscle) and
visceral (i.e. oesophageal or duodenal) stimuli during QST in patients
with PACP. Overall these studies show comparable results in terms of
hyperalgesia to the applied stimuli [13,14,19,86,161,
203,206,210—214]. Notwithstanding the similarities in findings
across QST studies based on somatic and visceral stimuli, an
adequately powered head-to-head comparison between visceral and
somatic stimuli has never been performed in patients with CP.
However, when somatic stimuli are compared to visceral stimuli the
burden for patients is much lower with somatic stimuli, and it is easier
to apply, especially in a bedside or outpatient situation. Also, less skills
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and advanced equipment are needed for somatic stimuli used during
QST [203].

Question 23: Can QST be used to predict response to treatment
in patients with PACP?

Answer: We advise that QST, although still a research tool, can
be used in expert settings to predict response to treatment in pa-
tients with PACP.

Quality assessment: Moderate.

Recommendation: Weak.

Agreement: Strong.

Comments: QST has been used to study the effects of pain
treatment on pain processing in relation to its clinical effect in
patients with PACD. S-ketamine infusion, a non-competitive NMDA
receptor antagonist whose activity is related to central sensitiza-
tion, resulted in a short-lasting increase in pain pressure thresh-
olds, without a reduction in clinical pain [207]. In another study,
pregabalin, a gabapentinoid that can be used to treat neuropathic
pain, showed significant analgesia in patients with PACP, which was
associated with a moderate anti-hyperalgesic effect. Interestingly,
patients treated with placebo in this study showed a decrease in
their clinical pain scores without any changes in their pain
thresholds measured by QST, reflecting that QST may be a less
biased measure of the nociceptive process than subjective pain
assessment [86,211]. However, it should be noted that studies in
patients with pain due to somatic diseases, the placebo effect was
shown to affect QST as well [215,216]. In a sub-study of the same
patients with PACP, it was shown that responders to pregabalin had
more segmental hyperalgesia in the pancreatic dermatome
reflecting nervous system sensitization at the spinal level [85].
Patients with effect of the medication also had improved condi-
tioned pain modulation [86].

QST was also used in patients with PACP undergoing pain-
relieving pancreatic surgery. Patients with a poor pain outcome
after surgery showed more central sensitization and less effective
descending pain modulation compared to patients with a good pain
outcome [212]. The relation between disease progression in pa-
tients with PACP and pain is not well understood. In one explor-
atory study, a relationship was found between the severity of the
disease and pain thresholds (more hyperalgesia, evident as lower
pain thresholds at more severe disease stages) [204].

More recently a QST paradigm specifically developed for char-
acterisation of pain processing in CP was developed (P-QST)
including normative reference values (Fig. 5) [159]. This method
may be used to predict outcome of for example invasive (endo-
scopic treatment or surgery) and thus to tailor management on an
individual patient level, and preliminary data shows promising
results [217].

Question 24: Should QST be part of the investigational arma-
mentarium in randomized trials of patients with PACP?

Answer: We recommend that QST is used in randomized trials
to define the nociceptive profile of patients with PACP to better
understand and predict treatment effects.

Quality assessment: Moderate.

Recommendation: Conditional.

Agreement: Strong.

Comments: Pain in CP is complex due to its temporal nature,
variability in severity and poor correlation with morphological
changes of the pancreas. The majority of clinical studies on pain in
CP do not capture the complexity of visceral pain and do not look at
pain mechanisms. Therefore, additional methods like QST can be
helpful for characterizing of sensory processing and provides a
means for phenotyping nociceptive profile on an individual patient
level. Recent studies have shown that the nociceptive profile
assessed with QST differs between patients [159], thus strength-
ening the need for QST to assess nociception. Identification of such
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Table 6

General pain assessment tools used in clinical studies of patients with PACP.
General pain assessment tools Number of studies Number of RCTs Reference
Unidimensional
Pain visual analogue scale (VAS) (intensity) 58 22 [218]
Pain numerical rating scale (NRS) (intensity) 11 2 [219]
Pain intensity categories (mild, moderate, severe) 17 7 [220]
Pain improvement/relief categories® 14 1 [221]
Pain pattern (constant/intermittent) 12 2 [222]
Postprandial pain (yes/no or intensity) 5 3 [223]
Frequency of pain attacks® 11 4 [224]
Bidimensional
(Number of days with pain) X (median pain VAS) 1 1 [225]
(Daily pain duration) x (median pain VAS) 1 1 [226]
(Number of hours of pain) x (median pain VAS) 1 1 [227]
(Degree of frequency) x (median pain VAS) 1 0 [228]
(Pain frequency) x (pain severity) 2 0 [229]
Multidimensional
McGill Pain Questionnaire (full and short-form) 5 3 [226]
PainDetect Questionnaire (PDQ) 1 1 [15]
Pain score (intensity, frequency and consequences of pain)” 1 0 [230]
Impact of pain
Quality of life scales (EORTC, EuroQol, SF-36/SF-12)° 27 6 [231-233]
Brief Pain Inventory (BPI) 2 1 [15]
Pain Disability Index (PDI) 2 1 [234]
Pain Coping and Cognition List (PCCL) Questionnaire 1 0 [231]

These tools were not developed specifically for the assessment of pain in chronic pancreatitis.

This table has been adjusted from [26].

2 Reference in which the pain assessment tool was first used pre- and post-intervention in chronic pancreatitis.
b pain improvementrelief categories: Complete/partial/none; none/transient/moderate/asymptomatic; worse/unchanged/improved; complete/major/absence; relief]

considerable/improvement.

¢ Frequency assessed as: none/daily/weekly/monthly/yearly; painful days per month; pain attacks per year; occasional/frequent/daily/severe.
94 Intensity, frequency and consequences of pain are individually graded on a 0—8 scale and the sum of the scores determine final pain score: mild pain (score of 1—8)

moderate pain (score of 9—14); severe pain (score of 15—24).

€ European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC-QLQ-C30); EuroQol questionnaire; Medical Outcomes Study Short

Form- 36 Health Survey (SF-36) and Short Form-12 Health Survey (SF-12).

nociceptive phenotypes can potentially allow for individualized
treatment approaches that will possibly lead to more effective pain
management and improved patient outcomes [203,214]. However,
QST is still a research tool, and studies shall, if possible, be done in
conjunction with the consortium for pancreatic QST to ensure ho-
mogeneity between trials.

7. Chronic pancreatitis specific pain questionnaires

Generic pain assessment questionnaires or tools are frequently
used in studies of PACP. An overview of studies in PACP using these
tools are provided in Table 6. The general pain assessment tools
were developed for other diseases and most have not been vali-
dated in CP patients (for details see section “Pain assessment in-
struments in general”). On the other hand, CP-specific pain
assessment tools do not cover all aspects of pain. In general ques-
tionnaires can be grouped as:

1. Unidimensional tools that assess one aspect of pain, with the
VAS being the most commonly used
. Bidimensional tools that assess two aspects of pain
. Multidimensional tools that assess multiple aspects of pain, and
4. Tools that assess mental and emotional aspects of pain, often
together with quality of life assessment.

w N

Of all the general pain assessment tools mentioned in Table 6,
only the BPI, the Short Form-12 Health Survey (SF-12), and the
Medical Outcomes Study Short Form-36 Health Survey (SF-36) are
validated in PACP and the Health Surveys are measuring the con-
sequences to chronic pain rather than pain per se [12,26,235]. The
CP-specific pain assessment tools are shown in Table 7 [26]. The
Izbicki pain score is used most often in clinical studies of CP
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patients, and focuses on four common aspects of pain including
intensity, frequency, analgesic use and inability to work [57]. The
average of these four sub-scores makes the final pain score, where a
higher score being associated with worse pain. The All India Insti-
tute of Medical Sciences (AIIMS) also developed a continuous pain
score (0—12) for PACP and included frequency of pain and treat-
ment severity, but has until now only been used in the local settings
[59,236,237]. The Ammann, Type A-E, Group 1—3 pain patterns and
the COMPAT were all developed to classify the common pain pat-
terns in CP [20,238—240]. These pain patterns are quite widely used
and capture constant, intermittent and mixed pain patterns with
varying intensities. CP specific quality of life tools are the QLQ-
PAN26, the EORTC QLQ-C30 and PANQOLI, and they have also
been validated in PACP as outlined above (Question 20)[192,193].

Question 25: Are there recommendations about which ques-
tionnaire should be used to assess patients with PACP?

Answer: We suggest that multiple pain assessment tools
(including questionnaires) are used to assess patients with PACP, as
validated instruments are not yet tested in clinical trials.

Quality assessment: Low.

Recommendation: Weak.

Agreement: Strong.

Comments: As can be seen in Table 6, most studies in PACP,
including randomized controlled trials, used unidimensional pain
assessment tools. As described by Teo et al. there was striking lack
of association between the characteristics of the study (e.g. type of
intervention, study design, patient population and study duration)
and the general pain assessment tools used in these studies [26].

In Table 8 the different aspects of pain are shown for the general
multidimensional tools and CP-specific tools. These tools are highly
selective in regards to which aspects of pain are assessed and they
also differ in the assessment of the character and burden of PACP. It
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Table 7

Specific assessment tools used in clinical studies of PACP.
Specific pain assessment tools Number of studies Number of RCTs Reference®
Izbicki pain score® 15 6 [57]
Ammann (Type A & B)" 5 0 [20]
Type A-E¢ 1 1 [239]
Group 1—3 pain patterns® 1 0 [240]
QLQ-PAN26/EORTC QLQ-C30 2 1 [192]
COMPAT® 1 0 [238,241]
PANQOLI" 2 0 [193]
AIIMS pain score' 3 2 [59]

This table has been adjusted from Ref. [26].

@ Reference in which the pain assessment tool was first developed specifically for patients with chronic pancreatitis.

b Pain score comprising of pain visual analogue scale (VAS), frequency of pain attacks, analgesic medication and duration of disease-related inability to work.

¢ Type A pain pattern (Intermittent) typically observed in acute relapsing pancreatitis, is short-lived pain episodes usually lasting <10 days and separated by long
pain-free intervals of several months to >1 year. Type B pain (Constant) is characterized by prolonged periods of persistent (daily) pain and/or clusters of recurrent
severe pain exacerbations. Typically severe pain occurred for 2 or more days per week for at least 2 months. May follow A type pain episode.

4 Type A: Episodes of mild to moderate pain, usually controlled by medication; Type B: Constant mild to moderate pain usually controlled by medication; Type C:
Usually pain free with episodes of severe pain; Type D: Constant mild pain plus episodes of severe pain; Type E: Constant severe pain that does not change.

€ Group 1: constant pain; Group 2: Constant pain with acute exacerbations; Group 3: Only acute exacerbations and no constant pain.

T Quality of Life Questionnaire-Pancreas Modification (QLQ-PAN26) to be used together with European Organisation for Research and Treatment of Cancer Quality of

Life Questionnaire (EORTC QLQ-C30).

& The comprehensive pain assessment tool (COMPAT) addresses all key aspects of pain and includes the short-form.
P Pancreas Quality of Life Instrument (PANQOLI) is the first disease-specific instrument to be developed and validated for the evaluation of quality of life in chronic

pancreatitis patients.

! The All India Institute of Medical Sciences (AIIMS) pain score included frequency of pain and treatment/severity (no treatment/oral analgesics/parenteral anal-

gesics/hospitalization into a combined 0—12 score.

is also worth noting that most of the pain assessment tools focus on
the somatic or bodily pain experiences, with the emotional/mental
aspects of pain and quality of life underreported. Strikingly, the
duration of pain (referring to length of symptomatic disease, and an
important predictor of treatment success) or the impact of pain on
mental status and daily function are lacking in many pain assess-
ment tools [26]. As can be seen in Table 8, COMPAT is most com-
plete in describing the different dimensions of pain in CP, but
validation still needs to take place in a sufficiently large cohort of
patients.

Besides COMPAT, there is no pain assessment tool that covers all
aspects of pain and there is the need for improved questionnaires
and tools for pain assessment. Table 9 summarizes the different
recommendations for pain assessment by local and international
guidelines [26]. There is significant room to improve pain assess-
ment in PACP to the benefits of both clinical care and research
studies. Because of the limited literature and sparse evidence, it is
not possible to make a robust recommendation as to which ques-
tionnaire or tool should be used to assess PACP (Table 10). It is
therefore recommended that multiple pain assessment tools are
used to evaluate the different aspects of CP pain, for primary and
secondary study outcome parameters etc., see also “Conclusion
section”.

Employment is embedded in many of the domains recom-
mended, and is an important core outcome from any intervention.
Socio-political issues such as unemployment rates in a particular
country should be taken into account when using employment
rehabilitation as a key outcome metric. Any system also needs to be
validated across a number of domains including language, and
socio-economic status of the individual, but also the country. In
middle income and low income countries and in maybe commu-
nities with a different cultural interpretation, the common under-
standing of an item needs to be ensured. There will be a need for
region or resource-sensitive normative data as baseline, and
linguistically and culturally validated versions as normative dif-
ferences observed in populations are multifactorial, including lan-
guage, culture (with religion playing an important role).
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The criteria mentioned in table are proposed by the American
Gastroenterological Association (AGA) [242] with aspects of pain
from the literature [15,231,234,243], compared with recommen-
dations from international consensus guidelines [243—246].

Question 26: What specific aspects of pain should be included in
questionnaires for patients with PACP in contrast to general ques-
tionnaires for pain assessment?

Answer: We suggest including several specific aspects of pain in
assessment of patients with PACP, including pain localization,
character, provocative and relieving factors, radiation pain, as well
as specific coping factors.

Quality assessment: Low.

Recommendation: Weak.

Agreement: Strong.

Comments: No consensus exists on which aspects of question-
naires are best used to characterize PACP and its burden. A large
number of pain facets are found in the literature, see also section
“Pain assessment instruments in general”. They can be categorized
into the following groups:

. Aspects directly related to pain (i.e. location, duration, intensity
and aspect, analgesic use and relieving factors)

. Psychological aspects (i.e. effect on mental health and social
functioning), and

. Aspects related to quality of life (i.e. ability to work/occupation
status and effect on daily activity)

. Financial hardships in terms of loss of work, additional health
related costs etc.

. Domains with a cultural/social/gender/ethnicity context

Dimensions of pain within each of these groups provides a
foundation for developing a pain assessment tool that is specific for
CP. This was also recommended for pain assessment in general
across the underlying diseases (see section “Pain assessment in-
struments in general”)

The American Gastroenterological Association (AGA) proposed 8
different criteria for the evaluation of PACP [242], and an
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Aspects of pain in general multidimensional tools and chronic pancreatitis specific tools used to assess pain in chronic pancreatitis.

Aspects of pain General CP-specific tools Impact of pain tools
multidimensional
tools
MPQ* PDQ® | Izbicki® | Amman | Type | Group | COMPAT | BPI¢ | PDI | PCCL | HRQOL
A-E |13 scales
Key reference (219) (15) (57) (20) (239) | (240) | (92,238) (15) | (234) | (240) | (192,231—
233)

Duration of pain

Location of pain

Radiation of pain

Triggers/exacerbators of | F
pain

Pain pattern E
(Continuous/Intermittent)

Objective measure of S
pain intensity®

Subjective estimate of F
intensity of pain’

Frequency of pain
attacks

Description of pain B

Associated symptoms B
with pain

Postprandial pain

Analgesic use

Relieving factors of pain | F

Ability to
work/occupation status

Effect on daily
activities/function

Effect on mental health

Shaded boxes indicate aspects of pain that were included in the corresponding pain assessment tool used in pain evaluation in chronic pancreatitis.
PDI: Pain disability index; PCCL: Pain coping and cognition list; HRQOL: Health related quality of life scales (European Organisation for Research and Treatment of Cancer

Quality of Life Questionnaire (EORTC-QLQ-C30) and Quality of Life.

Questionnaire-Pancreas Modification (QLQ-PAN26); EuroQol questionnaire; Medical Outcomes Study Short Form-36 Health Survey (SF-36) and Short Form-12 Health Survey

(SF-12).

a McGill pain questionnaire (MPQ) refers to full McGill (F), short-form McGill (S) and both (B).
b PainDetect Questionnaire (PDQ) uses pain Numerial Rating Scale (NRS) for assessment of pain intensity.

c Izbicki uses pain Visual Analogue Scale (VAS) for assessment of pain intensity.
d Brief Pain Inventory (BPI) uses pain NRS for assessment of pain intensity.

e Pain VAS, NRS or descriptor.

f Mild, moderate or severe.

This table has been adjusted from [26].

international consensus recommended three further aspects
(Table 9) [2]. However, there is no clear agreement about which
dimensions of pain should be evaluated in CP, and Table 8 shows
that besides COMPAT, no single pain assessment tool covers all
different aspects of CP pain.

Question 27: Is it necessary to develop two different pancreatitis
specific pain questionnaires, for the clinical and research settings?

Answer: We recommend developing and validating a multi-
modal pain assessment tool for patients with PACP that can be used
in both the clinical and research settings, although for some
research questions more comprehensive instruments may be
needed.

Quality assessment: Low.

Recommendation: Weak.

Agreement: Strong.

Comments: While the setting of pain assessment does not alter
the pain experience, there are practical considerations, which could
necessitate different approaches to the pain questionnaires in the
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different circumstances. Research studies allow for more detailed
exploration of issues and involve a significant investment in time
and personnel. This will not translate to the typical clinical settings
and some compromise must be achieved. It may be advantageous
to have a relatively short questionnaire for routine clinical care
where the assessment of pain intensity, the determination of
whether central sensitization has occurred, and the change with
time and treatment are most important in guiding management
decisions. A brief questionnaire may also suffice for some research,
but there is an urgent need for a validated and comprehensive pain
assessment tool specific for CP that captures all the domains of pain
and its holistic impact on the patient. Such a comprehensive
approach is particularly important when evaluating new pain
assessment tools and treatment strategies.

Pain assessment in CP has traditionally relied on general pain
assessment tools and there has been a paucity of research dedi-
cated to the development of tools that are specific for PACP. The
design of a pancreas specific pain questionnaire must incorporate
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Table 9
Criteria for the evaluation of pain in chronic pancreatitis.
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International consensus guidelines recommendations for
pain evaluation

frequency if intermittent

Italian German, Swiss and | Belgian PancreasFest
Austrian
Evaluation Duration of pain dating back to the first
of pain episode
proposed by
AGA Character of pain: intermittent vs. daily;

Subjective estimation of intensity of pain:
mild, moderate, or severe

Objective measurement of pain: visual
analogue or descriptor
(e.g.,1-5; 1-10)

Use of narcotics and other medications to
treat pain

Evaluation of addiction to narcotics

Documentation that other diseases have been
excluded that could

Measurement of quality of life including
work performance,
social interaction, and family interaction

Eight Location of pain

additional Radiation of pain

aspects of Triggers/exacerbators of pain
pain Description of pain

from the Associated symptoms of pain
literature Postprandial pain

Relieving factors of pain

Effect on mental health

Shaded boxes indicate aspects of pain that were included in the corresponding international consensus guidelines for pain evaluation in chronic pancreatitis.

This table has been adjusted from the original table in Ref. [26].

Table 10
Pain assessment tools for pain evaluation in chronic pancreatitis.

Guidelines Pain assessments tools recommended
Pain Amman Izbicki MPQ PROMIS SF-12 EORTC PANQOLI
VAS pain QLQ-C30
score
Italian EL 2b; EL 1b; | EL 1b;
RG B RGB RG B
German, EL 1b; EL 1b; EL 1b;
Swiss and RGB RGB RGB
Austrian
Belgian
Pancreasfest | EL 2b; EL 2b; EL 2b; RG | EL 2b; EL 2b; RG
RGC RGC C RGC ©

These pain assessment tools for pain evaluation in chronic pancreatitis are recommended by international consensus guidelines [243—246].

VAS: Visual analogue score.

MPQ: McGill Pain Questionnaire.

PROMIS: NIH Patient-Reported Outcome Measurement Information System.
SF-12: Medical Outcomes Study Short Form _12 Health Survey.

EORTC: European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire.

PANQOLI: Pancreas Quality of Life Instrument.

Based on Oxford Centre for Evidence-Based Medicine: EL. Evidence level; RG. Grades of Recommendation.
Shaded boxes indicate the pain assessment tools that were recommended by each individual international consensus guidelines for pain evaluation in chronic pancreatitis.

This table has been adjusted from Ref. [26].

both generic and specific elements/domains. The process will move
from being predominantly generic to incorporate more specific
aspects over time, with more research and knowledge. The ques-
tions must allow valid patient reporting of their subjective pain
experience, and the questions must not themselves confound or
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filter the answers. The process of developing such a pancreas spe-
cific pain questionnaire will be iterative because there is no gold
standard in pain assessment of patients with CP. Thus, the devel-
opment of pancreas specific pain questionnaires will also need to
be comprehensive at the outset (i.e. capturing many aspects of
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pain) before being able to remove some aspects as less important in
assessing PACP, based on evidence. The COMPAT has been devel-
oped to fulfil these requirements, and is currently undergoing
further validation studies. However, due to the many questions it is
very time-consuming to fill in and patients may find it difficult.
Therefore, the original COMPAT will likely only be useful in specific
pain studies with dedicated patients and researchers. A short-form
of COMPAT (SF-COMPAT) has been recently been constructed and
evaluated for reliability and validity in a multicentre prospective
study [92]. This questionnaire will likely be useful in clinical and
research settings, but will need testing in future studies.

Pancreatology 21 (2021) 1256—1284

settings of different phenotypes, pain in children and acute pain.
We also reviewed the value of quantitative sensory testing in pain
assessment. Finally, a systematic approach was used to review pain
assessment questionnaires in relation to chronic pancreatitis.

We conclude that assessment of pain in chronic pancreatitis can
be done in many ways and depends on the research questions
asked in the specific trials or clinical settings. Although some as-
pects of pain in chronic pancreatitis are specific for this disease,
chronic pain is dominated by central sensitization irrespective of
whether it originates in visceral or somatic structures, and assess-
ments and questionnaires used in chronic pain are valid in most

settings. It is therefore recommended to use core domains from
chronic pain in general such as the IMMPACT guidelines for sec-
ondary outcomes, including their recommendations for clinically
relevant changes and endpoints. Changes in pain severity do not
necessarily track with patients’ ratings of improvement and satis-
faction, hence multidimensional questionnaires are recommended.
Some instruments such as the Izbicki pain score encompass several
of the recommendations above including consumption of analge-
sics, but although widely used, it has never been systematically
validated. However, as the Izbicki pain score has been used in many
trials it could be added for future meta-analyses and for comparing

8. Conclusion

Abdominal pain is the most common symptom of chronic
pancreatitis, and the strongest predictor of poor quality of life.
Although pain has been the focus of many experimental and clinical
trials, there is no consensus on how to measure pain associated
with chronic pancreatitis, and few instruments are tested for reli-
ability and validity. This guideline has reviewed the existing
questionnaires used for pain in general, assessed confounding
factors and pain types as well as specific factors considered in the

BPI / pain diary / SF-COMPAT

Clinical management [~ Side effects

’ Pain associated with chronic pancreatitis ‘

Primary research topic 'Q——H Secondary research topic } T
—}‘ Clinical study

Experimental study

Primary endpoint options: QST, EEG, imaging, genetics etc.
Secondary endpoint options: VAS or pain characteristics

Age specific questionnaires )d—l Children ‘4—

Adults
Temporal pain pattern

Intermittent pain without major background pain “——H Constant background pain (VAS > 3) +/- exacerbations

Primary endpoint options: BPI / pain diary / SF-COMPAT

Secondary endpoints options:

Pain characteristics: Pain location and frequency, description (SF-MPQ), Izbicki, COMPAT etc.
Quality of life: EORTC QLQ-C30

Pain interference: BPI interference score, satisfaction with social roles, productivity

Psychological impact: HADS or Beck Depression Inventory, interference with sleep

Treatment impact: Use of analgesics and side effects

Biological markers: QST, blood tests, electrophysiology and imaging

Overall evaluation: Global assessment (PGIC) and perception of treatment goal achievement, PROMs

Primary endpoint options: Pain diary or global evaluation
Secondary endpoints options: Trial dependent

Fig. 7. Flowchart showing proposed methods for assessment of pain associated with chronic pancreatitis. For clinical management and in studies where pain is a secondary research
topic, it is recommended to use few validated instruments together with registration of side effects. When pain is the primary research topic, assessment shall always be modified
depending on the specific research questions. For experimental studies, primary endpoints will typically be advanced objective and very detailed assessment of the pain processing,
although such measure can also be nested in clinical studies. In clinical studies, the age group shall be considered. Pain assessment in children shall follow the guidelines in the
section “Pain associated with chronic pancreatitis in children”. In adults, the approach will depend on whether pain is intermittent with little background pain, or mainly constant
with relative high pain intensity. In the former cases chronification with central sensitization etc. has likely not developed, and it is suggested to use instruments that target pain
intensity with diaries and assessment of pain duration as primary endpoints. Most patients that are considered for randomized controlled trials will suffer from constant back-
ground pain (+/— acute exacerbations). Recommended primary endpoints are validated questionnaires such as either BPI or a diary with pain intensity rated on a numeric rating
scale (VAS are often more difficult to use). More comprehensive outcome measures such as SF-COMPAT can also be used. As “chronification” is expected in such patients, more
detailed descriptions of the pain consequences for cognition, anxiety, quality of life etc. are needed for secondary outcomes as outlined in in section “Pain assessment instruments in
general”. It should be emphasized that no valid questionnaires or investigations can identify whether chronification and central sensitization is present in a given patient. However,
long-lasting pain and high psychological impact indicate central neuroplastic changes, and QST can be of support where available. Some researchers may prefer to use other
pancreas specific questionnaires such as the Izbicki score (see section “Chronic pancreatitis specific pain questionnaires”), but these are not tested for validity, and cannot stand
alone. Selection of secondary outcomes will depend on factors such as the research questions, expected compliance, and any specific characteristics for the medication/procedure.
Differences in regional settings, language etc., may also influence selection of secondary endpoints, but these should always include physical and emotional domains as well as a
global outcome measure. BPI: Brief Pain Inventory. SF-COMPAT: Short-Form Comprehensive Pain Assessment Tool. QST: Quantitative sensory testing. EEG: electroencephalography.
VAS: Visual analogue scale. SF-MPQ: Short-Form McGill Pain Questionnaire. EORTC QLQ-C30 European Organisation for Research and Treatment of Cancer Quality of Life Ques-
tionnaire. HADS: Hospital Anxiety and Depression Scale. PGIC: Patient Global Impression of Change. PROMs: Patient Reported Outcome Measures.
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Table 11
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Research questions for further research into pain assessment and pain treatment in patients with PACP.

Identified research gaps: Suggestion for future research

categories
Questionnaire What is the best pain assessment instrument in PACP?
Which are the most valid patient and disease related domains to be considered in future clinical trials?
Which is most sensitive and yet practical QST method for bedside use?
How do cultural and language issues interfere with pain assessment?
How can the balance between effects and side effects be integrated in assessment of efficacy of pain treatment?
Interventions Can the outcome of pharmacotherapy, invasive treatments and neuromodulation be predicted in order to tailor treatment of PCAP to the

individual patient?

What is the role of placebo and sham interventions in randomized controlled trials?
How can pain assessment be used to evaluate how many endoscopic interventions and during which time period should be allowed

before surgery is indicated?

What is the impact of the pre-interventional expectation on the outcome after interventional treatment on the pain relief?

Psychological comorbidities

What is the optimal assessment of anxiety and depression, since this has a great impact on the treatment and consequence of the disease?

Which other domains (e.g., pain catastrophizing, coping mechanisms, social support, sleep etc.) have impact on treatment outcome?

Paediatrics
PACP?

What is the impact of family dynamics (by collection of both parent and child histories) on pain assessment outcome in children with

What is the role of neurodevelopment on pain assessment in children with PACP?
What is the role of QST in the evaluation of children with PACP?

outcomes with previous trials. Recently, a comprehensive study
unravelled all different aspects of pain in chronic pancreatitis and
constructed the COMPAT questionnaire. This is, however, too time
consuming and comprehensive to be used in most clinical trials and
the validated short version, where the most important features are
preserved, will likely be more attractive.

As placebo effects are estimated to account for about 30% of the
responses in clinical trials; these always need to be taken into
consideration before any firm conclusions can be drawn. Side ef-
fects from medication or endoscopical/surgical interventions shall
also be considered in the assessment as they may downstage the
global effect of pain management. Semi-objective measures such as
quantitative sensory testing and imaging have shown promising
results, but as pain is a subjective and complex sensory experience,
these modalities only capture some aspects of the nociceptive
processing rather than pain per se.

Although pain in patients with chronic pancreatitis has simi-
larities with other types of chronic pain, there are still specific
factors (such as postprandial pain) and phenotypic characteristics
associated with this disease that shall be considered in pain
assessment. In is also recommended to assess quality of life and
psychiatric co-morbidity as this has major impact for pain treat-
ment and consequences of the disease. Assessment of pain in
children shall include the unique features of childhood including
neurodevelopment, and family dynamics. A flowchart on how pain
assessment can be done in different studies is shown in Fig. 7.

It is also considered important that any pancreas specific pain
questionnaire attempt to capture the result of different pain
mechanisms. A mechanistic framework with relevance to both the
assessment and treatment of PACP seeks to answer three questions:

. What is the source of nociception? (i.e. visceral and/or somatic),

2. Is nociceptive transmission altered? (i.e. peripheral nerve
sensitization and damage can become a source of nociceptive
input in itself).

. Is central pain processing altered? (i.e., increased responsive-
ness of central pain transmitting neurons and reorganization in
their network, where generalized hyperalgesia is associated
with more pain through a pro-nociceptive shift in central pain
modulation).

To this sort of framework, other important dimensions and
consequences of PACP will need to be captured for the development
of a pancreatitis specific pain questionnaire, such as the impact on
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physical, emotional, and social functions. It is also recognized that a
pancreas specific pain questionnaire may be further modified with
the advent of objective tests of pain, including biomarkers such as
QST.

There are still many challenges in pain assessment and current
dilemmas are outlined in Table 11. In the design of future trials of
pain in chronic pancreatitis, the current guidelines will undoubt-
edly improve assessment of pain and make it more homogeneous
and comprehensive. This will make it possible to compare the many
different dimensions of pain in future reviews and meta-analysis,
and improve management of the most challenging complication
of chronic pancreatitis.

Expert Panel

Andrea Parniczky, Institute for Translational Medicine, Medical
School, University of Pécs, Hungary.

Andrea Rhiannon Glynne Sheel. Institute of Translational Med-
icine, University of Liverpool, UK.

Ajith Siriwardena, Hepato-Pancreato-Biliary Unit, Manchester
Royal Infirmary, Manchester, UK.

Aliye Uc, Division of Gastroenterology, Stead Family Department
of Pediatrics, The University of lowa, USA.

Bart Morlion. The Leuven Centre for Algology & Pain Manage-
ment, University Hospitals Leuven, Belgium.

Christopher Forsmark. Division of Gastroenterology. Depart-
ment of Medicine, University of Florida, Gainesville,USA.

Claudia Campbell. Department of Psychiatry and Behavioral
Sciences, Johns Hopkins University School of Medicine, Baltimore,
USA.

Dana Andersen. National Institute of Diabetes and Digestive and
Kidney Diseases, National Institutes of Health, Bethesda, USA.

David Whitcomb. Department of Medicine, University of Pitts-
burgh, Pittsburgh, USA.

Dhiraj Yadav. Department of Medicine, University of Pittsburgh,
Pittsburgh, USA.

DongKi Lee. Department of Internal Medicine, Yonsei University,
Seoul, Korea.

Eduard Jonas. Division of General Surgery, University of Cape
Town, South Africa.

Ihsan Ekin Demir. Department of Surgery, Technische Uni-
versitat Miinchen, Germany.

Enrique de-Madaria. Department of Gastroenterology, Alicante
University, Spain.



A.M. Drewes, C.L. van Veldhuisen, M.D. Bellin et al.

Georgios Papachristou. Department of Gastroenterology, Ohio
State University Wexner Medical Center, USA.

Greg Cote. Department of Gastroenterology, Medical University
of South Carolina, Charleston, USA.

Helmut Friess. Department of Surgery, Technische Universitat
Miinchen, Germany.

Henrik Hejgaard Rasmussen. Department of Gastroenterology
and Hepatology, Aalborg University Hospital, Denmark.

J. Enrique Dominguez. Department of Gastroenterology, Uni-
versity Hospital of Santiago de Compostela, Spain.

M A Boermeester. Department of Surgery, Amsterdam UMC, the
Netherlands.

Maisam Abu-El-Haija. Division of Pediatric Gastroenterology.
Cincinnati Children's Hospital Medical Center, USA.

Marco Bruno. Department of Gastroenterology, Erasmus Medi-
cal Center, Rotterdam, The Netherlands.

Marieke Niesters. Department of Anesthesiology, Leiden Uni-
versity Medical Center, The Netherlands.

Mark Lowe. Division of Gastroenterology, Department of Pedi-
atrics, Children's Hospital of Pittsburgh, USA.

Martijn W ] Stommel. Department of Surgery, Radboud Uni-
versity Medical Center, Nijmegen, the Netherlands.

Martin Brand. Department of General Surgery, University of
Pretoria, South Africa.

Martin Smith. Department of Surgery, University of the Wit-
watersrand, Johannesburg, South Africa.

Matthias Lohr. Center for Digestive Diseases, Karolinska Uni-
versity Hospital, Stockholm, Sweden.

Nageshwar Reddy. Asian Institute of Gastroenterology, Hyder-
abad, India.

Peter Hegyi. Institute for Translational Medicine, Medical
School, University of Pécs, Hungary.

Pramod Garg. Department of Gastroenterology, All India Insti-
tute of Medical Sciences, New Delhi, India.

Shuji Isaji. Department of Surgery, Mie University Graduate
School of Medicine, Tsu, Japan.

Tanja Gonska. Department of Gastroenterology, The Hospital for
Sick Children, Toronto, Canada.

Tony O'Brien. Marymount University Hospital & Hospice, Cur-
raheen, Cork, Ireland.

Vikesh K Singh. Department of Medicine, Johns Hopkins Uni-
versity School of Medicine, Baltimore, USA.

Vinciane Rebours. Pancreatology Department, Beaujon Hospital,
Clichy, Paris-Diderot, University, France.

Acknowledgements

We acknowledge Megan Golden and Avi Khollar from Mis-
sion:Cure (https://mission-cure.org/) for their valuable suggestions
and input.

References

[1] Kleeff ], Whitcomb DC, Shimosegawa T, Esposito I, Lerch MM, Gress T, et al.
Chronic pancreatitis [Internet] Nat Rev Dis Prim 2017 Sep 7;3:17060.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/28880010.

Olesen SS, Mortensen LH, Zinck E, Becker U, Drewes AM, Ngjgaard C, et al.
Time trends in incidence and prevalence of chronic pancreatitis: a 25-year
population-based nationwide study [Internet] United Eur Gastroenterol ]
2021 Feb 1 [cited 2021 Apr 19];9(1):82—90. Available from: https://pubmed.
ncbi.nlm.nih.gov/33176616/.

Layer P, Yamamoto H, Kalthoff L, Clain JE, Bakken LJ, DiMagno EP. The
different courses of early- and late-onset idiopathic and alcoholic chronic
pancreatitis [Internet] Gastroenterology 1994 Nov [cited 2017 Mar
7];107(5):1481—7. Available from: https://linkinghub.elsevier.com/retrieve/
pii/0016508594905533.

Ammann RW, Akovbiantz A, Largiader F, Schueler G. Course and outcome of
chronic pancreatitis. Longitudinal study of a mixed medical-surgical series of

2

3

[4

1278

Pancreatology 21 (2021) 1256—1284

245 patients [Internet] Gastroenterology 1984 May [cited 2017 Mar 7];86(5
Pt 1):820—8. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
6706066.

Cavallini G, Frulloni L, Pederzoli P, Talamini G, Bovo P, Bassi C, et al. Long-
term follow-up of patients with chronic pancreatitis in Italy [Internet] Scand
] Gastroenterol 1998 Aug [cited 2017 Mar 7];33(8):880—9. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/9754738.

Lankisch PG, Lohr-Happe A, Otto ], Creutzfeldt W. Natural course in chronic
pancreatitis. Pain, exocrine and endocrine pancreatic insufficiency and
prognosis of the disease [Internet] Digestion 1993 [cited 2017 Mar 7];54(3):
148-55. Available from: http://www.ncbi.nlm.nih.gov/pubmed/8359556.
Olesen SS, Kuhlmann L, Novovic S, Ngjgaard C, Kalaitzakis E, Jensen NM, et al.
Association of multiple patient and disease characteristics with the presence
and type of pain in chronic pancreatitis [Internet] ] Gastroenterol Hepatol
2020 Feb 1 [cited 2019 Nov 12];35(2):326—33. Available from: https://
pubmed.ncbi.nlm.nih.gov/31314128/.

Mullady DK, Yadav D, Amann ST, O'Connell MR, Barmada MM, Elta GH, et al.
Type of pain, pain-associated complications, quality of life, disability and
resource utilisation in chronic pancreatitis: a prospective cohort study
[Internet] Gut 2011 Jan 1 [cited 2017 Mar 7];60(1):77—84. Available from:
http://gut.bmj.com/cgi/doi/10.1136/gut.2010.213835.

Phillips AE, Faghih M, Drewes AM, Singh VK, Yadav D, Olesen SS. Psychiatric
comorbidity in patients with chronic pancreatitis associates with pain and
reduced quality of life [Internet] Am ] Gastroenterol 2020 Dec 1 [cited 2020
Dec 18];115(12):2077—85. Available from: https://pubmed.ncbi.nlm.nih.gov/
32740078|.

Kempeneers MA, Issa Y, Verdonk RC, Bruno M, Fockens P, Van Goor H, et al.
Pain patterns in chronic pancreatitis: a nationwide longitudinal cohort study
[Internet] Gut 2020 [cited 2020 Dec 18]; Available from: https://pubmed.
ncbi.nlm.nih.gov/33158979/.

Olesen SS, Poulsen JL, Broberg MCH, Madzak A, Drewes AM. Opioid treat-
ment and hypoalbuminemia are associated with increased hospitalisation
rates in chronic pancreatitis outpatients [Internet] Pancreatology 2016 Sep
[cited 2018 Jun 26];16(5):807—13. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/27320721.

Olesen SS, Juel ], Nielsen AK, Frekjaer JB, Wilder-Smith OHGG, Drewes AM.
Pain severity reduces life quality in chronic pancreatitis: implications for
design of future outcome trials [Internet] Pancreatology 2014 Nov [cited
2017 Mar 7];14(6):497—502. Available from: http://linkinghub.elsevier.com/
retrieve/pii/S1424390314009946.

Drewes AM, Krarup AL, Detlefsen S, Malmstrgm M-L, Dimcevski G, Funch-
Jensen P. Pain in chronic pancreatitis: the role of neuropathic pain mecha-
nisms [Internet] Gut 2008 Nov 1 [cited 2017 Mar 8];57(11):1616—27.
Available from: http://gut.bmj.com/cgi/doi/10.1136/gut.2007.146621.
Olesen SS, Krauss T, Demir IE, Wilder-Smith OH, Ceyhan GO, Pasricha PJ, et al.
Towards a neurobiological understanding of pain in chronic pancreatitis:
mechanisms and implications for treatment [Internet] Pain Rep 2017 Nov
[cited 2018 Jun 26];2(6):e625. Available from: http://insights.ovid.com/
crossref?an=01938936-201712000-00001.

Olesen SS, Bouwense SAWW, Wilder Smith OHG, van Goor H, Drewes AM,
Wilder-Smith OHG, et al. Pregabalin reduces pain in patients with chronic
pancreatitis in a randomized, controlled trial [Internet] Gastroenterology
2011 Aug [cited 2017 Mar 8];141(2):536—43. Available from: http://
linkinghub.elsevier.com/retrieve/pii/S0016508511004744.

Drewes AM, Bouwense SAWW, Campbell CM, Ceyhan GO, Delhaye M,
Demir IE, et al. Guidelines for the understanding and management of pain in
chronic pancreatitis. 2017 Sep [cited 2017 Oct 16];17(5):720—731. Available
from: http://linkinghub.elsevier.com/retrieve/pii/S142439031730515X.
Wilcox CM, Yadav D, Ye T, Gardner TB, Gelrud A, Sandhu BS, et al. Chronic
pancreatitis pain pattern and severity are independent of abdominal imaging
findings [Internet] Clin Gastroenterol Hepatol 2015. Mar [cited 2017 Mar
71;13(3):552-560; quiz e28-9. Available from: http://linkinghub.elsevier.
com/retrieve/pii/S1542356514015067.

Frokjeer JB, Olesen SS, Drewes AM. Fibrosis, atrophy, and ductal pathology in
chronic pancreatitis are associated with pancreatic function but independent
of symptoms [Internet] Pancreas 2013;42(7):1182—7. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/24048457.

Phillips AE, Faghih M, Kuhlmann L, Larsen IM, Drewes AM, Singh VK, et al.
A clinically feasible method for the assessment and characterization of pain
in patients with chronic pancreatitis [Internet] Pancreatology 2020 Jan 1
[cited 2020 Dec 18];20(1):25—34. Available from: https://pubmed.ncbi.nlm.
nih.gov/31787527.

Ammann RW, Muellhaupt B. The natural history of pain in alcoholic chronic
pancreatitis [Internet] Gastroenterology 1999 May |[cited 2017 Mar
71;116(5):1132—40. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
10220505.

Lankisch PG, Seidensticker F, Lohr-Happe A, Otto ], Creutzfeldt W. The course
of pain is the same in alcohol- and nonalcohol-induced chronic pancreatitis
[Internet] Pancreas 1995 May [cited 2017 Mar 7];10(4):338—41. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/7792289.

Takeyama Y. Long-term prognosis of acute pancreatitis in Japan [Internet]
Clin Gastroenterol Hepatol 2009 Nov [cited 2017 Mar 7];7(11 Suppl):S15-7.
Available from: http://linkinghub.elsevier.com/retrieve/pii/S1542356
509008106.

[23] de las Heras G, de la Pena J, Lodpez Arias M], Gonzalez-Bernal A-CC, Martin-

[5

6

17

8

[9

(10]

(11]

[12]

[13]

(14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]


https://mission-cure.org/
http://www.ncbi.nlm.nih.gov/pubmed/28880010
https://pubmed.ncbi.nlm.nih.gov/33176616/
https://pubmed.ncbi.nlm.nih.gov/33176616/
https://linkinghub.elsevier.com/retrieve/pii/0016508594905533
https://linkinghub.elsevier.com/retrieve/pii/0016508594905533
http://www.ncbi.nlm.nih.gov/pubmed/6706066
http://www.ncbi.nlm.nih.gov/pubmed/6706066
http://www.ncbi.nlm.nih.gov/pubmed/9754738
http://www.ncbi.nlm.nih.gov/pubmed/8359556
https://pubmed.ncbi.nlm.nih.gov/31314128/
https://pubmed.ncbi.nlm.nih.gov/31314128/
http://gut.bmj.com/cgi/doi/10.1136/gut.2010.213835
https://pubmed.ncbi.nlm.nih.gov/32740078/
https://pubmed.ncbi.nlm.nih.gov/32740078/
https://pubmed.ncbi.nlm.nih.gov/33158979/
https://pubmed.ncbi.nlm.nih.gov/33158979/
http://www.ncbi.nlm.nih.gov/pubmed/27320721
http://www.ncbi.nlm.nih.gov/pubmed/27320721
http://linkinghub.elsevier.com/retrieve/pii/S1424390314009946
http://linkinghub.elsevier.com/retrieve/pii/S1424390314009946
http://gut.bmj.com/cgi/doi/10.1136/gut.2007.146621
http://insights.ovid.com/crossref?an=01938936-201712000-00001
http://insights.ovid.com/crossref?an=01938936-201712000-00001
http://insights.ovid.com/crossref?an=01938936-201712000-00001
http://linkinghub.elsevier.com/retrieve/pii/S0016508511004744
http://linkinghub.elsevier.com/retrieve/pii/S0016508511004744
http://linkinghub.elsevier.com/retrieve/pii/S142439031730515X
http://linkinghub.elsevier.com/retrieve/pii/S1542356514015067
http://linkinghub.elsevier.com/retrieve/pii/S1542356514015067
http://www.ncbi.nlm.nih.gov/pubmed/24048457
http://www.ncbi.nlm.nih.gov/pubmed/24048457
https://pubmed.ncbi.nlm.nih.gov/31787527/
https://pubmed.ncbi.nlm.nih.gov/31787527/
http://www.ncbi.nlm.nih.gov/pubmed/10220505
http://www.ncbi.nlm.nih.gov/pubmed/10220505
http://www.ncbi.nlm.nih.gov/pubmed/7792289
http://linkinghub.elsevier.com/retrieve/pii/S1542356509008106
http://linkinghub.elsevier.com/retrieve/pii/S1542356509008106

A.M. Drewes, C.L. van Veldhuisen, M.D. Bellin et al.

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

(34]

(35]

(36]

(37]

[38]

(39]

[40]

[41]

[42]

[43]

[44]

Ramos L, Pons-Romero F. Drinking habits and pain in chronic pancreatitis
[Internet] J Clin Gastroenterol 1995 Jan [cited 2017 Mar 7];20(1):33—6.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/7884174.

Talamini G, Bassi C, Falconi M, Sartori N, Vaona B, Bovo P, et al. Smoking
cessation at the clinical onset of chronic pancreatitis and risk of pancreatic
calcifications [Internet] Pancreas 2007 Nov [cited 2017 Mar 7];35(4):320—6.
Available from: http://content.wkhealth.com/linkback/openurl?
sid=WKPTLP:landingpage&amp;an=00006676-200711000-00005.

Lohr JM, Dominguez-Munoz E, Rosendahl ], Besselink M, Mayerle ],
Lerch MM, et al. United European Gastroenterology evidence-based guide-
lines for the diagnosis and therapy of chronic pancreatitis (HaPanEU)
[Internet] United Eur Gastroenterol ] 2017. Mar [cited 2017 Mar 16];5(2):
153—99.  Available  from:  http://journals.sagepub.com/doi/10.1177/
2050640616684695.

Teo K, Johnson MHH, Truter S, Pandanaboyana S, Windsor JAA. Pain
assessment in chronic pancreatitis: a comparative review of methods
[Internet] Pancreatology 2016 Nov [cited 2018 Jun 26];16(6):931—9. Avail-
able from: http://www.ncbi.nlm.nih.gov/pubmed/27693097.

Turk DC, Dworkin RH, Allen RR, Bellamy N, Brandenburg N, Carr DB, et al.
Core outcome domains for chronic pain clinical trials: IMMPACT recom-
mendations [Internet] Pain 2003 Dec;106(3):337—45. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/14659516.

Drewes AM, Kempeneers MA, Andersen DK, Arendt-Nielsen L, Besselink MG,
Boermeester MA, et al. Controversies on the endoscopic and surgical man-
agement of pain in patients with chronic pancreatitis: pros and cons!
[Internet] Gut 2019 May 25 [cited 2019 Jun 18];gutjnl-2019-318742. Avail-
able from: http://gut.bmj.com/lookup/doi/10.1136/gutjnl-2019-318742.
Page MJ, Moher D, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al.
PRISMA 2020 explanation and elaboration: Updated guidance and exemplars
for reporting systematic reviews [Internet] The BM] 2021;vol. 372. BM]
Publishing Group [cited 2021 Jun 9]. Available from: https://pubmed.ncbi.
nlm.nih.gov/33781993/.

Moher D, et al. Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement (Chinese edition) [Internet] ] Chin Integr
Med 2009;7(9):889—96. Available from: https://www.scopus.com/record/
display.uri?eid=2-s2.0-73849092832&amp;origin=inward&amp;
txGid=6053eb0214d3d252adac74d9ae240c54.

Asking Focused Questions [Internet]. Available from: https://www.cebm.net/
2014/06/asking-focused-questions/.

Sackett DL. Evidence-based medicine [Internet] Semin Perinatol 1997
Feb;21(1):3—5. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
9190027.

Stern C, Jordan Z, Mcarthur A. Developing the review question and inclusion
criteria [Internet] Am ] Nurs Am ] Nurs 2014;114 [cited 2021 May 6]. pp.
53—6. Available from: https://pubmed.ncbi.nlm.nih.gov/24681476/.

Guyatt G, Gutterman D, Baumann MH, Addrizzo-Harris D, Hylek EM,
Phillips B, et al. Grading strength of recommendations and quality of evi-
dence in clinical guidelines: report from an american college of chest phy-
sicians task force [Internet] Chest 2006 Jan;129(1):174—81. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/16424429.

Schiinemann H]J, Oxman AD, Brozek ], Glasziou P, Jaeschke R, Vist GE, et al.
Grading quality of evidence and strength of recommendations for diagnostic
tests and strategies [Internet] Chin ] Evid Based Med BM] 2009;9 [cited 2020
Jul 8]. pp. 503—8. Available from: https://pubmed.nchi.nlm.nih.gov/
18483053/.

Powell C. The Delphi technique: myths and realities [Internet] ] Adv Nurs
2003 Feb;41(4):376—82. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/12581103.

Boers M, Brooks P, Strand CV, Tugwell P. The OMERACT filter for outcome
measures in Rheumatology [Internet] ] Rheumatol 1998 Feb;25(2). 198—9.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/9489805.

Ballantyne ]C, Sullivan MD. Intensity of chronic pain — the wrong metric?
[Internet] N Engl ] Med 2015 Nov 26 [cited 2021 Mar 3];373(22):2098—9.
Available from: https://pubmed.ncbi.nlm.nih.gov/26605926/.

Dougados M, Leclaire P, van der Heijde D, Bloch DA, Bellamy N, Altman RD.
Response criteria for clinical trials on osteoarthritis of the knee and hip: a
report of the Osteoarthritis Research Society International Standing Com-
mittee for Clinical Trials response criteria initiative [Internet] Osteoarthritis
Cartilage 2000 Nov;8(6):395—403. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/11069723.

Farrar Jr JPY JT, LaMoreaux L, Werth JL, Poole RM, Young JP, et al. Clinical
importance of changes in chronic pain intensity measured on an 11-point
numerical pain rating scale [Internet] Pain 2001 Nov;94(2):149—58. Avail-
able from: http://www.ncbi.nlm.nih.gov/pubmed/11690728.

O'Leary NSC&LP, Brue. Multi-dimensional assessment: pain and palliaitve
care. In: ra ED, Portenoy, editors. Cancer Pain — assessment and manage-
ment. Cambridge University Press; 2010.

Anderson KO. The assessment of cancer pain:measurement strategy. In:
BE RK, P, editors. Cancer Pain — assessment and management. Cambridge
University Press; 2010.

Anderson KMV. Minority cancer patients and their providers: pain man-
agement attitudes and practice. - PubMed [Internet] Cancer 2000 [cited 2021
Mar 3]. pp. 1929—38. Available from: https://pubmed.ncbi.nlm.nih.gov/
10760771/.

Cleeland CS, Janjan NA, Scott CB, Seiferheld WF, Curran WJ. Cancer pain

1279

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

(54]

[55]

[56]

[57]

(58]

(591

(60]

(61]

[62]

Pancreatology 21 (2021) 1256—1284

management by radiotherapists: a survey of radiation therapy oncology
group physicians [Internet] Int ] Radiat Oncol Biol Phys 2000 Apr 1 [cited
2021 Mar 3];47(1):203—8. Available from: https://pubmed.ncbi.nlm.nih.gov/
10758325/.

Ammann RW, Buehler H, Muench R, Freiburghaus AW, Siegenthaler W.
Differences in the natural history of idiopathic (nonalcoholic) and alcoholic
chronic pancreatitis. A comparative long-term study of 287 patients
[Internet] Pancreas 1987 [cited 2019 Jun 18];2(4):368—77. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/3628234.

Wilcox CM, Sandhu BS, Singh V, Gelrud A, Abberbock JN, Sherman S, et al.
Racial differences in the clinical profile, causes, and outcome of chronic
pancreatitis [Internet] Am ] Gastroenterol 2016 Oct 1 [cited 2021 Mar
3];111(10):1488—-96. Available from: https://pubmed.ncbi.nlm.nih.gov/
27527745/.

Chari ST, Mohan V, Jayanthi V, Snehalatha C, Malathi S, Viswanathan M, et al.
Comparative study of the clinical profiles of alcoholic chronic pancreatitis
and tropical chronic pancreatitis in Tamil Nadu, South India [Internet]
Pancreas 1992 [cited 2021 Mar 3];7(1):52—8. Available from: https://
pubmed.ncbi.nlm.nih.gov/1557346/.

Bhadada SK, Udawat HP, Bhansali A, Rana SS, Sinha SK, Bhasin DK. Chronic
pancreatitis in primary hyperparathyroidism: comparison with alcoholic and
idiopathic chronic pancreatitis [Internet] ] Gastroenterol Hepatol 2008 [cited
2021 Mar 3];23(6):959—64. Available from: https://pubmed.ncbi.nlm.nih.
gov/17683498/.

Quaglino V, De Wever E, Maurage P. Relations between cognitive abilities,
drinking characteristics, and emotional recognition in alcohol dependence: a
preliminary exploration [Internet] Alcohol Clin Exp Res 2015 Oct 1 [cited
2021 Mar 3];39(10):2032—8. Available from: https://pubmed.ncbi.nlm.nih.
20v/26332272/.

Dworkin RH, Turk DC, Farrar JT, Haythornthwaite JA, Jensen MP, Katz NP,
et al. Core outcome measures for chronic pain clinical trials: IMMPACT rec-
ommendations [Internet] Pain 2005 Jan. 113(1—-2):9—19. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15621359.

Dworkin RH. Mechanism-based treatment of pain [Internet] Pain 2012 Nov
[cited 2017 Oct 16];153(11):2300. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/23006799.

Altman DG, Schulz KF, Moher D, Egger M, Davidoff F, Elbourne D, et al. The
revised CONSORT statement for reporting randomized trials: explanation
and elaboration [Internet] Ann Intern Med 2001 Apr 17;134(8):663—94.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/11304107.

Edwards RR, Dworkin RH, Turk DC, Angst MS, Dionne R, Freeman R, et al.
Patient phenotyping in clinical trials of chronic pain treatments: IMMPACT
recommendations [Internet] Pain 2016 Sep [cited 2018 Jul 11];157(9):
1851—71. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27152687.
Forsmark CE, Andersen DK, Farrar JT, Golden M, Habtezion A, Husain SZ, et al.
Accelerating the drug delivery pipeline for acute and chronic pancreatitis:
summary of the working group on drug development and trials in chronic
pancreatitis at the National Institute of Diabetes and Digestive and Kidney
Diseases workshop [Internet]. Lippincott Williams and Wilkins Pancreas
2018 [cited 2021 Mar 3]. pp. 1200—7. Available from: https://pubmed.ncbi.
nlm.nih.gov/30325858/.

Casarett D, Karlawish ], Sankar P, Hirschman K, Asch DA. Designing pain
research from the patient's perspective: what trial end points are important
to patients with chronic pain? [Internet] Pain Med 2001 Dec;2(4):309—16.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/15102235.

Casser HR, Hiippe M, Kohlmann T, Korb J, Lindena G, Maier C, et al. [German
pain questionnaire and standardised documentation with the KEDOQ-
Schmerz. A way for quality management in pain therapy] [Internet]
Schmerz 2012 Apr;26(2):168—75. Available from, http://www.ncbi.nlm.nih.
gov/pubmed/22527646.

Bloechle C, Izbicki JR, Knoefel WT, Kuechler T, Broelsch CE. Quality of life in
chronic pancreatitis-results after duodenum-preserving resection of the
head of the pancreas [Internet] Pancreas 1995 Jul [cited 2017 Mar 7];11(1):
77—-85. Available from: http://www.ncbi.nlm.nih.gov/pubmed/7667246.
Schneider A, Lohr JM, Singer MV. The M-ANNHEIM classification of chronic
pancreatitis: introduction of a unifying classification system based on a re-
view of previous classifications of the disease [Internet] ] Gastroenterol 2007
Mar 12 [cited 2019 Nov 12];42(2):101—19. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/17351799.

Singh S, Midha S, Singh N, Joshi YK, Garg PK. Dietary counseling versus di-
etary supplements for malnutrition in chronic pancreatitis: a randomized
controlled trial [Internet] Clin Gastroenterol Hepatol 2008. Mar [cited 2019
Nov 12];6(3):353—9. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
18328440.

Arendt-Nielsen L, Morlion B, Perrot S, Dahan A, Dickenson A, Kress HG, et al.
Assessment and manifestation of central sensitisation across different
chronic pain conditions [Internet] Eur ] Pain 2018 Feb. https://doi.org/
10.1002/ejp.1140 [cited 2018 Jun 26];22(2):216—41. Available from:.
Dworkin RH, Turk DC, Wyrwich KW, Beaton D, Cleeland CS, Farrar JT, et al.
Interpreting the clinical importance of treatment outcomes in chronic pain
clinical trials: IMMPACT recommendations [Internet] ] Pain 2008 Feb [cited
2018 Jun 26];9(2):105—-21. Available from: http://linkinghub.elsevier.com/
retrieve/pii/S1526590007008991.

Talukdar R, Lakhtakia S, Nageshwar Reddy D, Rao GV, Pradeep R, Banerjee R,
et al. Ameliorating effect of antioxidants and pregabalin combination in pain


http://www.ncbi.nlm.nih.gov/pubmed/7884174
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200711000-00005
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200711000-00005
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200711000-00005
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200711000-00005
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200711000-00005
http://journals.sagepub.com/doi/10.1177/2050640616684695
http://journals.sagepub.com/doi/10.1177/2050640616684695
http://www.ncbi.nlm.nih.gov/pubmed/27693097
http://www.ncbi.nlm.nih.gov/pubmed/14659516
http://www.ncbi.nlm.nih.gov/pubmed/14659516
http://gut.bmj.com/lookup/doi/10.1136/gutjnl-2019-318742
https://pubmed.ncbi.nlm.nih.gov/33781993/
https://pubmed.ncbi.nlm.nih.gov/33781993/
https://www.scopus.com/record/display.uri?eid=2-s2.0-73849092832&amp;origin=inward&amp;txGid=6053eb0214d3d252adac74d9ae240c54
https://www.scopus.com/record/display.uri?eid=2-s2.0-73849092832&amp;origin=inward&amp;txGid=6053eb0214d3d252adac74d9ae240c54
https://www.scopus.com/record/display.uri?eid=2-s2.0-73849092832&amp;origin=inward&amp;txGid=6053eb0214d3d252adac74d9ae240c54
https://www.scopus.com/record/display.uri?eid=2-s2.0-73849092832&amp;origin=inward&amp;txGid=6053eb0214d3d252adac74d9ae240c54
https://www.scopus.com/record/display.uri?eid=2-s2.0-73849092832&amp;origin=inward&amp;txGid=6053eb0214d3d252adac74d9ae240c54
https://www.scopus.com/record/display.uri?eid=2-s2.0-73849092832&amp;origin=inward&amp;txGid=6053eb0214d3d252adac74d9ae240c54
https://www.scopus.com/record/display.uri?eid=2-s2.0-73849092832&amp;origin=inward&amp;txGid=6053eb0214d3d252adac74d9ae240c54
https://www.scopus.com/record/display.uri?eid=2-s2.0-73849092832&amp;origin=inward&amp;txGid=6053eb0214d3d252adac74d9ae240c54
https://www.cebm.net/2014/06/asking-focused-questions/
https://www.cebm.net/2014/06/asking-focused-questions/
http://www.ncbi.nlm.nih.gov/pubmed/9190027
http://www.ncbi.nlm.nih.gov/pubmed/9190027
https://pubmed.ncbi.nlm.nih.gov/24681476/
http://www.ncbi.nlm.nih.gov/pubmed/16424429
https://pubmed.ncbi.nlm.nih.gov/18483053/
https://pubmed.ncbi.nlm.nih.gov/18483053/
http://www.ncbi.nlm.nih.gov/pubmed/12581103
http://www.ncbi.nlm.nih.gov/pubmed/12581103
http://www.ncbi.nlm.nih.gov/pubmed/9489805
https://pubmed.ncbi.nlm.nih.gov/26605926/
http://www.ncbi.nlm.nih.gov/pubmed/11069723
http://www.ncbi.nlm.nih.gov/pubmed/11069723
http://www.ncbi.nlm.nih.gov/pubmed/11690728
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref41
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref41
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref41
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref41
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref42
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref42
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref42
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref42
https://pubmed.ncbi.nlm.nih.gov/10760771/
https://pubmed.ncbi.nlm.nih.gov/10760771/
https://pubmed.ncbi.nlm.nih.gov/10758325/
https://pubmed.ncbi.nlm.nih.gov/10758325/
http://www.ncbi.nlm.nih.gov/pubmed/3628234
https://pubmed.ncbi.nlm.nih.gov/27527745/
https://pubmed.ncbi.nlm.nih.gov/27527745/
https://pubmed.ncbi.nlm.nih.gov/1557346/
https://pubmed.ncbi.nlm.nih.gov/1557346/
https://pubmed.ncbi.nlm.nih.gov/17683498/
https://pubmed.ncbi.nlm.nih.gov/17683498/
https://pubmed.ncbi.nlm.nih.gov/26332272/
https://pubmed.ncbi.nlm.nih.gov/26332272/
http://www.ncbi.nlm.nih.gov/pubmed/15621359
http://www.ncbi.nlm.nih.gov/pubmed/23006799
http://www.ncbi.nlm.nih.gov/pubmed/23006799
http://www.ncbi.nlm.nih.gov/pubmed/11304107
http://www.ncbi.nlm.nih.gov/pubmed/27152687
https://pubmed.ncbi.nlm.nih.gov/30325858/
https://pubmed.ncbi.nlm.nih.gov/30325858/
http://www.ncbi.nlm.nih.gov/pubmed/15102235
http://www.ncbi.nlm.nih.gov/pubmed/22527646
http://www.ncbi.nlm.nih.gov/pubmed/22527646
http://www.ncbi.nlm.nih.gov/pubmed/7667246
http://www.ncbi.nlm.nih.gov/pubmed/17351799
http://www.ncbi.nlm.nih.gov/pubmed/17351799
http://www.ncbi.nlm.nih.gov/pubmed/18328440
http://www.ncbi.nlm.nih.gov/pubmed/18328440
https://doi.org/10.1002/ejp.1140
https://doi.org/10.1002/ejp.1140
http://linkinghub.elsevier.com/retrieve/pii/S1526590007008991
http://linkinghub.elsevier.com/retrieve/pii/S1526590007008991

A.M. Drewes, C.L. van Veldhuisen, M.D. Bellin et al.

[63]

recurrence after ductal clearance in chronic pancreatitis: results of a ran-
domized, double blind, placebo-controlled trial [Internet] J Gastroenterol
Hepatol 2016 Sep. https://doi.org/10.1111/jgh.13332 [cited 2017 Mar
14];31(9):1654—62. Available from:.

Diener MK, Hiittner FJ, Kieser M, Knebel P, Dorr-Harim C, Distler M, et al.
Partial pancreatoduodenectomy versus duodenum-preserving pancreatic
head resection in chronic pancreatitis: the multicentre, randomised,
controlled, double-blind ChroPac trial [Internet] Lancet 2017 Sep 9 [cited
2020 Dec 18];390(10099):1027—37. Available from: https://pubmed.ncbi.
nlm.nih.gov/28901935/.

[64] Juel ], Liguori S, Liguori A, Poulsen ]JL, Valeriani M, Graversen C, et al.

[65]

[66]

[67]

[68]

[69]

[70]

(71]

Acupuncture for pain in chronic pancreatitis: a single-blinded randomized
crossover trial [Internet] Pancreas 2017 Feb [cited 2017 Oct 16];46(2):
170—6. Available from: http://content.wkhealth.com/linkback/openurl?
sid=WKPTLP:landingpage&amp;an=00006676-201702000-00006.

Kaiser U, Kopkow C, Deckert S, Sabatowski R, Schmitt ]. Validation and
application of a core set of patient-relevant outcome domains to assess the
effectiveness of multimodal pain therapy (VAPAIN): a study protocol
[Internet] BMJ] Open 2015 Nov 6;5(11):e008146. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/26547084.

Turk DC, Dworkin RH, Revicki D, Harding G, Burke LB, Cella D, et al. Identi-
fying important outcome domains for chronic pain clinical trials: an
IMMPACT survey of people with pain [Internet] Pain 2008 Jul 15;137(2):
276—85. Available from: http://www.ncbi.nlm.nih.gov/pubmed/17937976.
Kaiser U, Neustadt K, Kopkow C, Schmitt ], Sabatowski R. Core outcome sets
and multidimensional assessment tools for Harmonizing outcome measure
in chronic pain and back pain [Internet] Health (Basel, Switzerland) 2016
Aug 29;vol. 4(3). Available from: http://www.ncbi.nlm.nih.gov/pubmed/
27589816.

Mokkink LB, Terwee CB, Patrick DL, Alonso ], Stratford PW, Knol DL, et al. The
COSMIN study reached international consensus on taxonomy, terminology,
and definitions of measurement properties for health-related patient-re-
ported outcomes [Internet] J Clin Epidemiol 2010 Jul;63(7):737—45. Avail-
able from: http://www.ncbi.nlm.nih.gov/pubmed/20494804.

Mokkink LB, Terwee CB, Patrick DL, Alonso ], Stratford PW, Knol DL, et al. The
COSMIN checklist for assessing the methodological quality of studies on
measurement properties of health status measurement instruments: an in-
ternational Delphi study [Internet] Qual Life Res 2010 May;19(4):539—49.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/20169472.

Kaiser U, Kopkow C, Deckert S, Neustadt K, Jacobi L, Cameron P, et al.
Developing a core outcome domain set to assessing effectiveness of inter-
disciplinary multimodal pain therapy: the VAPAIN consensus statement on
core outcome domains [Internet] Pain 2018;159(4):673—83. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/29300277.

Gardner TB, Kennedy AT, Gelrud A, Banks PA, Vege SS, Gordon SR, et al.
Chronic pancreatitis and its effect on employment and health care experi-
ence: results of a prospective American multicenter study [Internet]
Pancreas 2010 May [cited 2019 Nov 12];39(4):498—501. Available from:
https://insights.ovid.com/crossref?an=00006676-201005000-00011.

[72] Johnson CD, Arbuckle R, Bonner N, Connett G, Dominguez-Munoz E, Levy P,

et al. Qualitative assessment of the symptoms and impact of pancreatic
exocrine insufficiency (PEI) to inform the development of a patient-reported
outcome (PRO) instrument [Internet] Patient 2017 Oct 1 [cited 2021 Mar
3];10(5):615—28.  Available from: https://pubmed.ncbi.nlm.nih.gov/
28332032/.

[73] Johnson CD, Williamson N, Janssen-van Solingen G, Arbuckle R, Johnson C,

[74]

(751

[76]

(771

(78]

(791

Simpson S, et al. Psychometric evaluation of a patient-reported outcome
measure in pancreatic exocrine insufficiency (PEI) [Internet] Pancreatology
2019 Jan 1 [cited 2021 Mar 3];19(1):182—90. Available from: https://
pubmed.ncbi.nlm.nih.gov/30528109/.

Serrano J, Andersen DK, Forsmark CE, Pandol SJ, Feng Z, Srivastava S, et al.
Consortium for the study of chronic pancreatitis, diabetes, and pancreatic
cancer: from concept to reality. In: Pancreas [Internet]. Lippincott Williams
and Wilkins; 2018 [cited 2021 Mar 3]. pp. 1208—12. Available from: https://
pubmed.ncbi.nlm.nih.gov/30325859/.

Mayer TG, Neblett R, Cohen H, Howard K], Choi YH, Williams M]J, et al. The
development and psychometric validation of the central sensitization in-
ventory [Internet] Pain Pract 2012 [cited 2021 Mar 3];12(4):276—85. Avail-
able from: https://pubmed.ncbi.nlm.nih.gov/21951710].

Neblett R, Cohen H, Choi Y, Hartzell MM, Williams M, Mayer TG, et al. The
central sensitization inventory (CSI): establishing clinically significant values
for identifying central sensitivity syndromes in an outpatient chronic pain
sample [Internet] ] Pain 2013 May [cited 2021 Mar 3];14(5):438—45. Avail-
able from: https://pubmed.ncbi.nlm.nih.gov/23490634/.

Turk DC, Dworkin RH, McDermott MP, Bellamy N, Burke LB, Chandler JM,
et al. Analyzing multiple endpoints in clinical trials of pain treatments:
IMMPACT recommendations. Initiative on Methods, Measurement, and Pain
Assessment in Clinical Trials [Internet] Pain 2008 Oct 31;139(3):485—93.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/18706763.

Dworkin RH, Turk DC, Peirce-Sandner S, Burke LB, Farrar JT, Gilron [, et al.
Considerations for improving assay sensitivity in chronic pain clinical trials:
IMMPACT recommendations [Internet] Pain 2012 Jun [cited 2018 Jun
26];153(6):1148—58. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
22494920.

Dansie EJ, Turk DC. Assessment of patients with chronic pain [Internet] Br ]

1280

(80]

(81]

(82]

(83]

[84]

(85]

(86]

(87]

(88]

(89]

[90]

[91]

[92]

(93]

(94]

[95]

[96]

[97]

(98]

[99]

Pancreatology 21 (2021) 1256—1284

Anaesth 2013 Jul;111(1):19—25. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/23794641.

Trick L, Kempton M], Williams SCR, Duka T. Impaired fear recognition and
attentional set-shifting is associated with brain structural changes in alco-
holic patients [Internet] Addiction Biol 2014 Nov 1 [cited 2021 Mar 3];19(6):
1041—-54. Available from: https://pubmed.ncbi.nlm.nih.gov/25123156/.
Smith SM, Dworkin RH, Turk DC, Baron R, Polydefkis M, Tracey I, et al. The
potential role of sensory testing, skin biopsy, and functional brain imaging as
biomarkers in chronic pain clinical trials: IMMPACT considerations [Internet]
J Pain 2017;18(7):757—77. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/28254585.

Grosen K, Fischer IWD, Olesen AE, Drewes AM. Can quantitative sensory
testing predict responses to analgesic treatment? [Internet] Eur ] Pain 2013
Oct. https://doi.org/10.1002/j.1532-2149.2013.00330.x [cited 2017 Mar
8];17(9):1267—80. Available from:.

Niesters M, Proto PL, Aarts L, Sarton EY, Drewes AM, Dahan A. Tapentadol
potentiates descending pain inhibition in chronic pain patients with diabetic
polyneuropathy [Internet] Br ] Anaesth 2014 Jul [cited 2018 Sep 25];113(1):
148—56. Available from: http://www.ncbi.nlm.nih.gov/pubmed/24713310.
van de Donk T, van Cosburgh ], van Dasselaar T, van Velzen M, Drewes AM,
Dahan A, et al. Tapentadol treatment results in long-term pain relief in pa-
tients with chronic low back pain and associates with reduced segmental
sensitization [Internet] PAIN Rep 2020 Nov [cited 2021 Mar 3];5(6):e877.
Available from: https://pubmed.ncbi.nlm.nih.gov/33364540/.

Olesen SS, Graversen C, Bouwense SAW, van Goor H, Wilder-Smith OHG,
Drewes AM. Quantitative sensory testing predicts pregabalin efficacy in
painful chronic pancreatitis [Internet]Miaskowski C, editor. PloS One 2013
Mar 1;8(3):e57963 [cited 2017 Mar 7], http://dx.plos.org/10.1371/journal.
pone.0057963.

Bouwense SA, Olesen SS, Drewes AM, van Goor H, Wilder-Smith OH. Pre-
gabalin and placebo responders show different effects on central pain pro-
cessing in chronic pancreatitis patients [Internet] ] Pain Res 2015;8:375—86.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/26203273.

Morton DL, Sandhu JS, Jones AKP. Brain imaging of pain: state of the art
[Internet] ] Pain Res Dove Med Press Ltd. 2016;9 [cited 2021 Mar 3]. pp.
613—24. Available from: https://pubmed.ncbi.nlm.nih.gov/27660488/.
Frekjer JB, Olesen SS, Graversen C, Andresen T, Lelic D, Drewes AM. Neu-
roimaging of the human visceral pain system-A methodological review
[Internet] Scand ] Pain 2018 Jul 1 [cited 2018 Oct 9];2(3):95—104. Available
from: http://www.degruyter.com/view/j/sjpain.2011.2.issue-3/j.sjpain.2011.
02.006/j.sjpain.2011.02.006.xml.

Omoigui S. The biochemical origin of pain: the origin of all pain is inflam-
mation and the inflammatory response. Part 2 of 3 - inflammatory profile of
pain syndromes [Internet] Med Hypotheses 2007;69(6):1169—78. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/17728071.

Davis KD, Aghaeepour N, Ahn AH, Angst MS, Borsook D, Brenton A, et al.
Discovery and validation of biomarkers to aid the development of safe and
effective pain therapeutics: challenges and opportunities [Internet] Nat Rev
Neurol 2020 Jul 1 [cited 2021 Jun 9];16(7):381—400. Available from: https://
pubmed.ncbi.nlm.nih.gov/32541893/.

Stephanie By. Statistics how to [Internet]. 2016. Available from: https://
www.statisticshowto.datasciencecentral.com/reliability-validity-definitions-
examples/.

Kuhlmann L, Teo K, Olesen SS, Phillips AE, Faghih M, Tuck N, et al. Devel-
opment of the comprehensive pain assessment tool short form for chronic
pancreatitis: validity and reliability testing [Internet] Clin Gastroenterol
Hepatol 2021. Jun [cited 2021 Jun 9]; Available from: https://linkinghub.
elsevier.com/retrieve/pii/S1542356521005942.

Caraceni A, Cherny N, Fainsinger R, Kaasa S, Poulain P, Radbruch L, et al. Pain
measurement tools and methods in clinical research in palliative care: rec-
ommendations of an expert working group of the European association of
palliative care [Internet] ] Pain Symptom Manag 2002 [cited 2021 Mar
3];23(3):239-55.  Available from:  https://pubmed.ncbi.nlm.nih.gov/
11888722/.

Capurso G, Cocomello L, Benedetto U, Camma C, Delle Fave G. Meta-analysis:
the placebo rate of abdominal pain remission in clinical trials of chronic
pancreatitis [Internet] Pancreas 2012 Oct [cited 2018 Jun 25];41(7). Available
from: https://pubmed.ncbi.nlm.nih.gov/22513290/.

Vase L, Riley JL, Price DD. A comparison of placebo effects in clinical analgesic
trials versus studies of placebo analgesia [Internet] Pain 2002 Oct [cited 2020
Dec 18];99(3):443—52. Available from: https://pubmed.ncbi.nlm.nih.gov/
12406519/.

Kaptchuk TJ, Stason WB, Davis RB, Legedza ATR, Schnyer RN, Kerr CE, et al.
Sham device versus inert pill: randomised controlled trial of two placebo
treatments [Internet] Br Med ] 2006 Feb 18 [cited 2020 Dec 18];332(7538):
391—4. Available from: https://pubmed.ncbi.nlm.nih.gov/16452103/.

Fields HL, Levine JD. Placebo analgesia -a role for endorphins? Trends Neu-
rosci 1984 Aug 1;7(8):271-3.

Wager TD, Atlas LY. The neuroscience of placebo effects: connecting context,
learning and health [Internet] Nat Rev Neurosci Nat Publ Group 2015;16
[cited 2020 Dec 18]. pp. 403—18. Available from: https://pubmed.ncbi.nlm.
nih.gov/26087681/.

Bingel U, Wanigasekera V, Wiech K, Mhuircheartaigh RN, Lee MC, Ploner M,
et al. The effect of treatment expectation on drug efficacy: imaging the
analgesic benefit of the opioid remifentanil [Internet] Sci Transl Med 2011


https://doi.org/10.1111/jgh.13332
https://pubmed.ncbi.nlm.nih.gov/28901935/
https://pubmed.ncbi.nlm.nih.gov/28901935/
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-201702000-00006
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-201702000-00006
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-201702000-00006
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-201702000-00006
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-201702000-00006
http://www.ncbi.nlm.nih.gov/pubmed/26547084
http://www.ncbi.nlm.nih.gov/pubmed/26547084
http://www.ncbi.nlm.nih.gov/pubmed/17937976
http://www.ncbi.nlm.nih.gov/pubmed/27589816
http://www.ncbi.nlm.nih.gov/pubmed/27589816
http://www.ncbi.nlm.nih.gov/pubmed/20494804
http://www.ncbi.nlm.nih.gov/pubmed/20169472
http://www.ncbi.nlm.nih.gov/pubmed/29300277
https://insights.ovid.com/crossref?an=00006676-201005000-00011
https://insights.ovid.com/crossref?an=00006676-201005000-00011
https://pubmed.ncbi.nlm.nih.gov/28332032/
https://pubmed.ncbi.nlm.nih.gov/28332032/
https://pubmed.ncbi.nlm.nih.gov/30528109/
https://pubmed.ncbi.nlm.nih.gov/30528109/
https://pubmed.ncbi.nlm.nih.gov/30325859/
https://pubmed.ncbi.nlm.nih.gov/30325859/
https://pubmed.ncbi.nlm.nih.gov/21951710/
https://pubmed.ncbi.nlm.nih.gov/23490634/
http://www.ncbi.nlm.nih.gov/pubmed/18706763
http://www.ncbi.nlm.nih.gov/pubmed/22494920
http://www.ncbi.nlm.nih.gov/pubmed/22494920
http://www.ncbi.nlm.nih.gov/pubmed/23794641
http://www.ncbi.nlm.nih.gov/pubmed/23794641
https://pubmed.ncbi.nlm.nih.gov/25123156/
http://www.ncbi.nlm.nih.gov/pubmed/28254585
http://www.ncbi.nlm.nih.gov/pubmed/28254585
https://doi.org/10.1002/j.1532-2149.2013.00330.x
http://www.ncbi.nlm.nih.gov/pubmed/24713310
https://pubmed.ncbi.nlm.nih.gov/33364540/
http://dx.plos.org/10.1371/journal.pone.0057963
http://dx.plos.org/10.1371/journal.pone.0057963
http://www.ncbi.nlm.nih.gov/pubmed/26203273
https://pubmed.ncbi.nlm.nih.gov/27660488/
http://www.degruyter.com/view/j/sjpain.2011.2.issue-3/j.sjpain.2011.02.006/j.sjpain.2011.02.006.xml
http://www.degruyter.com/view/j/sjpain.2011.2.issue-3/j.sjpain.2011.02.006/j.sjpain.2011.02.006.xml
http://www.ncbi.nlm.nih.gov/pubmed/17728071
https://pubmed.ncbi.nlm.nih.gov/32541893/
https://pubmed.ncbi.nlm.nih.gov/32541893/
https://www.statisticshowto.datasciencecentral.com/reliability-validity-definitions-examples/
https://www.statisticshowto.datasciencecentral.com/reliability-validity-definitions-examples/
https://www.statisticshowto.datasciencecentral.com/reliability-validity-definitions-examples/
https://linkinghub.elsevier.com/retrieve/pii/S1542356521005942
https://linkinghub.elsevier.com/retrieve/pii/S1542356521005942
https://pubmed.ncbi.nlm.nih.gov/11888722/
https://pubmed.ncbi.nlm.nih.gov/11888722/
https://pubmed.ncbi.nlm.nih.gov/22513290/
https://pubmed.ncbi.nlm.nih.gov/12406519/
https://pubmed.ncbi.nlm.nih.gov/12406519/
https://pubmed.ncbi.nlm.nih.gov/16452103/
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref97
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref97
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref97
https://pubmed.ncbi.nlm.nih.gov/26087681/
https://pubmed.ncbi.nlm.nih.gov/26087681/

A.M. Drewes, C.L. van Veldhuisen, M.D. Bellin et al.

[100]

Feb 16 [cited 2020 Dec 18];3(70). Available from: https://pubmed.ncbi.nlm.
nih.gov/21325618/.

Wilcox CM. Exploring the use of the sham design for interventional trials:
implications for endoscopic research [Internet] Gastrointest Endosc Gastro-
intest Endosc 2008;67 [cited 2020 Dec 18]. pp. 123—7. Available from:
https://pubmed.ncbi.nlm.nih.gov/18155434/.

[101] Jonas WB, Crawford C, Colloca L, Kaptchuk TJ], Moseley B, Miller FG, et al. To

[102]

what extent are surgery and invasive procedures effective beyond a placebo
response? A systematic review with meta-analysis of randomised, sham
controlled trials [Internet] BM] Open 2015 Dec 11 [cited 2018 Jun 25];5(12):
e009655. Available from: http://bmjopen.bmj.com/lookup/doi/10.1136/
bmjopen-2015-009655.

Wartolowska K, Judge A, Hopewell S, Collins GS, Dean BJF, Rombach [, et al.
Use of placebo controls in the evaluation of surgery: systematic review. BMJ
[Internet]. 2014 May 21 [cited 2018 Jun 25];348:23253. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/24850821.

[103] Jonas WB, Crawford C, Colloca L, Kriston L, Linde K, Moseley B, et al. Are

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

invasive procedures effective for chronic pain? A systematic review
[Internet] Pain Med 2019 Jul 1 [cited 2020 Dec 18];20(7):1281—93. Available
from: https://pubmed.ncbi.nlm.nih.gov/30204920/.

Bannuru RR, McAlindon TE, Sullivan MC, Wong JB, Kent DM, Schmid CH.
Effectiveness and implications of alternative placebo treatments: a system-
atic review and network meta-analysis of osteoarthritis trials [Internet] Ann
Intern Med 2015 Sep 1 [cited 2020 Dec 18];163(5):365—92. Available from:
https://pubmed.ncbi.nlm.nih.gov/26215539.

Wilcox CM, Lopes TL. A randomized trial comparing endoscopic stenting to a
sham procedure for chronic pancreatitis. Clin Trials 2009;6(5):455—63.
Vase L, Wartolowska K. Pain, placebo, and test of treatment efficacy: a
narrative review [Internet] Br ] Anaesthesia Elsevier Ltd 2019;123 [cited
2020 Dec 18]. p. e254—62. Available from: https://pubmed.ncbi.nlm.nih.gov/
30915982/.

Olesen SS, Drewes AM, Gaud R, Tandan M, Lakhtakia S, Ramchandani M,
et al. Combined extracorporeal shock wave lithotripsy and endoscopic
treatment for pain in chronic pancreatitis (SCHOKE trial): study protocol for
arandomized, sham-controlled trial [Internet] Trials 2020 Apr 16 [cited 2020
Dec 18];21(1). Available from: https://pubmed.ncbi.nlm.nih.gov/32299454/.
Pancreatic Endotherapy for refractory chronic pancreatitis - full text View -
ClinicalTrials.gov [Internet]. [cited 2021 Mar 3]. Available from: https://
www.clinicaltrials.gov/ct2/show/NCT04232670?
cond=chronic+pancreatitis&amp;draw=10.

Cotton PB, Durkalski V, Romagnuolo ], Pauls Q, Fogel E, Tarnasky P, et al.
Effect of endoscopic sphincterotomy for suspected sphincter of Oddi
dysfunction on pain-related disability following cholecystectomy: the EPI-
SOD randomized clinical trial. 2014 May 28 [cited 2019 Feb 26];311(20).
Available from: https://pubmed.ncbi.nlm.nih.gov/24867013/.

Moseley JB, O'Malley K, Petersen NJ, Menke TJ, Brody BA, Kuykendall DH,
et al. A controlled trial of arthroscopic surgery for osteoarthritis of the knee
[Internet] N Engl J] Med 2002 Jul 11 [cited 2018 Jun 25];347(2):81—-8.
Available from: http://www.nejm.org/doi/abs/10.1056/NEJMoa013259.
Beard DJ, Rees JL, Cook JA, Rombach I, Cooper C, Merritt N, et al. Arthroscopic
subacromial decompression for subacromial shoulder pain (CSAW): a mul-
ticentre, pragmatic, parallel group, placebo-controlled, three-group, rando-
mised surgical trial [Internet] Lancet 2018 Jan 27 [cited 2018 Jun
25];391(10118):329—38. Available from: https://pubmed.ncbi.nlm.nih.gov/
29169668|.

Cotton PB. Why did the sham-treated EPISOD study subjects do so well?
Important lessons for research and practice [Internet] Gastrointest Endosc
2019 Sep 9 [cited 2019 Feb 26];89(5):1054—5. Available from: https://
pubmed.ncbi.nlm.nih.gov/30447217/.

Brim RL, Miller FG. The potential benefit of the placebo effect in sham-
controlled trials: implications for risk-benefit assessments and informed
consent [Internet] ] Med Ethics 2013 Nov [cited 2019 Feb 26];39(11):703—7.
Available from: http://jme.bmj.com/lookup/doi/10.1136/medethics-2012-
101045.

Beard DJ, Campbell MK, Blazeby JM, Carr AJ, Weijer C, Cuthbertson BH, et al.
Considerations and methods for placebo controls in surgical trials (ASPIRE
guidelines) [Internet] Lancet Lancet Publ Group 2020;395 [cited 2020 Dec
18]. pp. 828-38. Available from: https://pubmed.nchi.nlm.nih.gov/
32145797|.

Evers AWM, Colloca L, Blease C, Annoni M, Atlas LY, Benedetti F, et al. Im-
plications of placebo and nocebo effects for clinical practice: expert
consensus [Internet] Psychother Psychosom 2018 Aug 1 [cited 2020 Dec
18];87(4):204—10. Available from: https://pubmed.ncbi.nlm.nih.gov/
29895014/.

Silverman DG, O'Connor TZ, Brull S]. Integrated assessment of pain scores
and rescue morphine use during studies of analgesic efficacy [Internet]
Anesth Analg Anesth Analg 1993;77 [cited 2020 Jul 8]. pp. 168—70. Available
from: https://pubmed.ncbi.nlm.nih.gov/8317727/.

Cleeland CS, Gonin R, Hatfield AK, Edmonson JH, Blum RH, Stewart JA, et al.
Pain and its treatment in outpatients with metastatic cancer [Internet]
N Engl ] Med 1994. Mar 3 [cited 2020 Jul 8];330(9):592—6. Available from:
https://pubmed.ncbi.nlm.nih.gov/7508092/.

Damm M, Weniger M, Kolsch AK, Lampert C, Ceyhan GO, Beer S, et al. The
quality of pain management in pancreatic cancer: a prospective multi-center
study [Internet] Pancreatology 2020 Oct 1 [cited 2020 Dec 18];20(7):

1281

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

Pancreatology 21 (2021) 1256—1284

1511-8. Available from: https://pubmed.ncbi.nlm.nih.gov/32952041/.
Boom M, Olofsen E, Neukirchen M, Fussen R, Hay ], Jan Groeneveld G, et al.
Fentany! utility function. Anesthesiology 2013 Sep;119(3):663—74.
Roozekrans M, van der Schrier R, Aarts L, Sarton E, van Velzen M, Niesters M,
et al. Benefit versus severe side effects of opioid analgesia. Anesthesiology
2018;128(5):932—42.

Olesen AE, Broens S, Olesen SS, Niesters M, van Velzen M, Drewes AM, et al.
A pragmatic utility function to describe the risk-benefit composite of opioid
and nonopioid analgesic medication. ] Pharmacol Exper Therapeut;371(2).
Farrar Jr JPY JT, LaMoreaux L, Werth JL, Poole RM. Clinical importance of
changes in chronic pain intensity measured on an 11-point numerical pain
rating scale. Pain 2001 Nov;94(2):149—58.

Scott W, McCracken LM. Patients' impression of change following treatment
for chronic pain: global, specific, a single dimension, or many? [Internet]
J Pain 2015 Jun 1 [cited 2021 Mar 3];16(6):518—26. Available from: https://
pubmed.ncbi.nlm.nih.gov/25746196/.

Bordagahar B, Couvelard A, Vullierme M-P, Bucchini L, Sauvanet A,
Dokmak S, et al. Predicting the efficacy of surgery for pain relief in patients
with alcoholic chronic pancreatitis [Internet] Surgery 2018 Jul 17 [cited 2018
Aug 27]; Available from: http://www.ncbi.nlm.nih.gov/pubmed/30029988.
Dunderdale ], McAuliffe JC, McNeal SF, Bryant SMJ, Yancey BD, Flowers G,
et al. Should pancreatectomy with islet cell autotransplantation in patients
with chronic alcoholic pancreatitis be abandoned? [Internet] ] Am Coll Surg
2013 Apr [cited 2018 Jun 26];216(4):591-596; discussion 596-8. Available
from: http://linkinghub.elsevier.com/retrieve/pii/S1072751513000021.
Sinha A, Patel YA, Cruise M, Matsukuma K, Zaheer A, Afghani E, et al. Pre-
dictors of post-operative pain relief in patients with chronic pancreatitis
undergoing the frey or whipple procedure [Internet] J Gastrointest Surg
2016 Apr 26 [cited 2018 Jun 25];20(4):734—40. Available from: http://link.
springer.com/10.1007/s11605-016-3081-7.

Ahmed Ali U, Nieuwenhuijs VB, van Eijck CH, Gooszen HG, van Dam RM,
Busch OR, et al. Clinical outcome in relation to timing of surgery in chronic
pancreatitis: a nomogram to predict pain relief [Internet] Arch Surg 2012 Oct
1 [cited 2017 Mar 8];147(10):925—32. Available from: http://archsurg.
jamanetwork.com/article.aspx?doi=10.1001/archsurg.2012.1094.

Issa Y, Kempeneers MA, Bruno M]J, Fockens P, Poley J-W, Ahmed Ali U, et al.
Effect of early surgery vs endoscopy-first approach on pain in patients with
chronic pancreatitis: the ESCAPE randomized clinical trial [Internet] ] Am
Med Assoc 2020 Jan 21 [cited 2020 Dec 18];323(3):237—47. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/31961419.

Olesen SS, Graversen C, Bouwense SA, Wilder-Smith OHG, van Goor H,
Drewes AM. Is timing of medical therapy related to outcome in painful
chronic pancreatitis? [Internet] Pancreas 2016 Apr;45(3):381—7. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/26474430.

Machicado JD, Amann ST, Anderson MA, Abberbock ], Sherman S,
Conwell DL, et al. Quality of life in chronic pancreatitis is determined by
constant pain, disability/unemployment, current smoking, and associated
Co-Morbidities. 2017 Apr [cited 2017 Jun 21];112(4):633—42. Available
from, http://www.nature.com/doifinder/10.1038/ajg.2017.42.

Moran RA, Klapheke R, John GK, Devlin S, Warren D, Desai N, et al. Preva-
lence and predictors of pain and opioid analgesic use following total
pancreatectomy with islet autotransplantation for pancreatitis [Internet]
Pancreatology 2017 Sep [cited 2018 Jun 25];17(5):732—7. Available from:
http://linkinghub.elsevier.com/retrieve/pii/S1424390317305148.

Martini CH, Yassen A, Krebs-Brown A, Passier P, Stoker M, Olofsen E, et al.
A novel approach to identify responder subgroups and predictors of
response to low- and high-dose capsaicin patches in postherpetic neuralgia
[Internet] Eur ] Pain 2013 May [cited 2018 Jun 26];17(10):n/a-n/a. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/23650124.

Faghih M, Philips AE, Kuhlmann LF, Afghani E, Drewes AM, Yadav D,
Singh VK, Olesen S. Pancreatic QST differentiates chronic pancreatitis pa-
tients into distinct pain phenotypes independent of psychiatric comorbid-
ities. Clin Gastroenterol Hepatol 2020. S1542-3565(20)31494-4. Available
from, https://doi.org/10.1016/j.cgh.2020.10.036. online ahead of print.
Szigethy E, Knisely M, Drossman D. Opioid misuse in gastroenterology and
non-opioid management of abdominal pain [Internet] Nat Rev Gastroenterol
Hepatol 2018. Mar 15 [cited 2018 Jun 26];15(3):168—80. Available from:
http://www.nature.com/articles/nrgastro.2017.141.

Laramée P, Wonderling D, Cahen DL, Dijkgraaf MG, Gouma D], Bruno M]J,
et al. Trial-based cost-effectiveness analysis comparing surgical and endo-
scopic drainage in patients with obstructive chronic pancreatitis [Internet]
BM] Open 2013 [cited 2021 Mar 3];3(9). Available from: https://pubmed.
ncbi.nlm.nih.gov/24065699/.

Drewes AM, Olesen AE, Farmer AD, Szigethy E, Rebours V, Olesen SS.
Gastrointestinal pain [Internet] Nat Rev Dis Prim 2020 Jan 1 [cited 2020 Apr
1];6(1). Available from: https://pubmed.ncbi.nlm.nih.gov/31907359/.

Giefer MJ, Lowe ME, Werlin SL, Zimmerman B, Wilschanski M, Troendle D,
et al. Early-onset acute recurrent and chronic pancreatitis is associated with
PRSS1 or CTRC gene mutations [Internet] J Pediatr 2017 Jul 1 [cited 2020 Dec
21];186:95—100.  Available  from:  https://pubmed.ncbi.nlm.nih.gov/
28502372/.

Kumar S, Ooi CY, Werlin S, Abu-El-Haija M, Barth B, Bellin MD, et al. Risk
factors associated with pediatric acute recurrent and chronic pancreatitis:
lessons from INSPPIRE [Internet] JAMA Pediatr 2016 Jun 1 [cited 2017 Mar
8];170(6):562—9. Available from: http://archpedi.jamanetwork.com/article.


https://pubmed.ncbi.nlm.nih.gov/21325618/
https://pubmed.ncbi.nlm.nih.gov/21325618/
https://pubmed.ncbi.nlm.nih.gov/18155434/
http://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2015-009655
http://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2015-009655
http://www.ncbi.nlm.nih.gov/pubmed/24850821
https://pubmed.ncbi.nlm.nih.gov/30204920/
https://pubmed.ncbi.nlm.nih.gov/26215539/
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref105
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref105
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref105
https://pubmed.ncbi.nlm.nih.gov/30915982/
https://pubmed.ncbi.nlm.nih.gov/30915982/
https://pubmed.ncbi.nlm.nih.gov/32299454/
https://www.clinicaltrials.gov/ct2/show/NCT04232670?cond=chronic+pancreatitis&amp;draw=10
https://www.clinicaltrials.gov/ct2/show/NCT04232670?cond=chronic+pancreatitis&amp;draw=10
https://www.clinicaltrials.gov/ct2/show/NCT04232670?cond=chronic+pancreatitis&amp;draw=10
https://www.clinicaltrials.gov/ct2/show/NCT04232670?cond=chronic+pancreatitis&amp;draw=10
https://www.clinicaltrials.gov/ct2/show/NCT04232670?cond=chronic+pancreatitis&amp;draw=10
https://www.clinicaltrials.gov/ct2/show/NCT04232670?cond=chronic+pancreatitis&amp;draw=10
https://www.clinicaltrials.gov/ct2/show/NCT04232670?cond=chronic+pancreatitis&amp;draw=10
https://pubmed.ncbi.nlm.nih.gov/24867013/
http://www.nejm.org/doi/abs/10.1056/NEJMoa013259
https://pubmed.ncbi.nlm.nih.gov/29169668/
https://pubmed.ncbi.nlm.nih.gov/29169668/
https://pubmed.ncbi.nlm.nih.gov/30447217/
https://pubmed.ncbi.nlm.nih.gov/30447217/
http://jme.bmj.com/lookup/doi/10.1136/medethics-2012-101045
http://jme.bmj.com/lookup/doi/10.1136/medethics-2012-101045
https://pubmed.ncbi.nlm.nih.gov/32145797/
https://pubmed.ncbi.nlm.nih.gov/32145797/
https://pubmed.ncbi.nlm.nih.gov/29895014/
https://pubmed.ncbi.nlm.nih.gov/29895014/
https://pubmed.ncbi.nlm.nih.gov/8317727/
https://pubmed.ncbi.nlm.nih.gov/7508092/
https://pubmed.ncbi.nlm.nih.gov/32952041/
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref119
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref119
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref119
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref120
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref120
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref120
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref120
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref122
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref122
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref122
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref122
https://pubmed.ncbi.nlm.nih.gov/25746196/
https://pubmed.ncbi.nlm.nih.gov/25746196/
http://www.ncbi.nlm.nih.gov/pubmed/30029988
http://linkinghub.elsevier.com/retrieve/pii/S1072751513000021
http://link.springer.com/10.1007/s11605-016-3081-7
http://link.springer.com/10.1007/s11605-016-3081-7
http://archsurg.jamanetwork.com/article.aspx?doi=10.1001/archsurg.2012.1094
http://archsurg.jamanetwork.com/article.aspx?doi=10.1001/archsurg.2012.1094
http://archsurg.jamanetwork.com/article.aspx?doi=10.1001/archsurg.2012.1094
http://www.ncbi.nlm.nih.gov/pubmed/31961419
http://www.ncbi.nlm.nih.gov/pubmed/26474430
http://www.nature.com/doifinder/10.1038/ajg.2017.42
http://linkinghub.elsevier.com/retrieve/pii/S1424390317305148
http://www.ncbi.nlm.nih.gov/pubmed/23650124
https://doi.org/10.1016/j.cgh.2020.10.036
http://www.nature.com/articles/nrgastro.2017.141
https://pubmed.ncbi.nlm.nih.gov/24065699/
https://pubmed.ncbi.nlm.nih.gov/24065699/
https://pubmed.ncbi.nlm.nih.gov/31907359/
https://pubmed.ncbi.nlm.nih.gov/28502372/
https://pubmed.ncbi.nlm.nih.gov/28502372/
http://archpedi.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2015.4955

A.M. Drewes, C.L. van Veldhuisen, M.D. Bellin et al.

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

aspx?doi=10.1001/jamapediatrics.2015.4955.

Schwarzenberg SJ, Bellin M, Husain SZ, Ahuja M, Barth B, Davis H, et al.
Pediatric chronic pancreatitis is associated with genetic risk factors and
substantial disease burden [Internet] ] Pediatr 2015 Apr [cited 2017 Mar
8];166(4):890—6.e1. Available from: http://linkinghub.elsevier.com/retrieve/
pii/S0022347614010713.

Parniczky A, Abu-El-Haija M, Husain S, Lowe M, Oracz G, Sahin-Téth M, et al
[Internet]. EPC/HPSG evidence-based guidelines for the management of
pediatric pancreatitis, vol. 18. Pancreatology. Elsevier B.V.; 2018 [cited 2021
Mar 3]. pp. 146—60. Available from: https://pubmed.ncbi.nlm.nih.gov/
29398347/.

Freeman AJ, Magbool A, Bellin MD, Goldschneider KR, Grover AS, Hartzell C,
et al. Medical management of chronic pancreatitis in children: a position
paper by the North American society for pediatric gastroenterology, Hep-
atology, and nutrition pancreas committee [Internet] ] Pediatr Gastroenterol
Nutr 2021 Feb 1 [cited 2021 Mar 3];72(2):324—40. Available from: https://
pubmed.ncbi.nlm.nih.gov/33230082/.

Manworren RCB, Stinson ]. Pediatric pain measurement, assessment, and
evaluation [Internet] Semin Pediatr Neurol 2016;23. W.B. Saunders|cited
2020 Dec 21]. pp. 189—200. Available from: https://pubmed.ncbi.nlm.nih.
gov[27989326/.

Uc A, Perito ER, Pohl JF, Shah U, Abu-El-Haija M, Barth B, et al. International
study group of pediatric pancreatitis: in search for a Cu RE cohort study:
design and rationale for INSPPIRE 2 from the consortium for the study of
chronic pancreatitis, diabetes, and pancreatic cancer [Internet]. Lippincott
Williams and Wilkins Pancreas 2018 [cited 2020 Dec 21]. pp. 1222-8.
Available from: https://pubmed.ncbi.nlm.nih.gov/30325861/.

Morinville VD, Lowe ME, Ahuja M, Barth B, Bellin MD, Davis H, et al. Design
and implementation of INSPPIRE [Internet] ] Pediatr Gastroenterol Nutr 2014
[cited 2020 Dec 21];59(3):360—4. Available from: https://pubmed.ncbi.nlm.
nih.gov/24824361/.

Chinnakotla S, Bellin MD, Schwarzenberg S], Radosevich DM, Cook M,
Dunn TB, et al. Total pancreatectomy and islet autotransplantation in chil-
dren for chronic pancreatitis [Internet] Ann Surg 2014 Jul [cited 2018 Jun
25];260(1):56—64. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
24509206.

Bellin MD, Freeman ML, Schwarzenberg SJ, Dunn TB, Beilman GJ, Vickers SM,
et al. Quality of life improves for pediatric patients after total pancreatec-
tomy and islet autotransplant for chronic pancreatitis [Internet] Clin Gas-
troenterol Hepatol 2011 Sep [cited 2020 Dec 21];9(9):793—9. Available
from: https://pubmed.ncbi.nlm.nih.gov/21683160/.

Bellin MD, Abu-El-Haija M, Morgan K, Adams D, Beilman GJ, Chinnakotla S,
et al. A multicenter study of total pancreatectomy with islet auto-
transplantation (TPIAT): POST (Prospective Observational Study of TPIAT)
[Internet] Pancreatology 2018 Apr 1 [cited 2020 Dec 18];18(3):286—90.
Available from: https://pubmed.ncbi.nlm.nih.gov/29456124/.

Palermo TM, Murray C, Aalfs H, Abu-El-Haija M, Barth B, Bellin MD, et al.
Web-based cognitive-behavioral intervention for pain in pediatric acute
recurrent and chronic pancreatitis: protocol of a multicenter randomized
controlled trial from the study of chronic pancreatitis, diabetes and
pancreatic cancer (CPDPC) [Internet] Contemp Clin Trials 2020 Jan 1 [cited
2020 Dec 21];88. Available from: https://pubmed.ncbi.nlm.nih.gov/
31756383/.

Beltramini A, Milojevic K, Pateron D. Pain assessment in newborns, infants,
and children [Internet] Pediatr Ann 2017 Oct 1 [cited 2021 Mar 3];46(10):
e387-95. Available from: https://pubmed.ncbi.nlm.nih.gov/29019634/.
McGuire DB, Kaiser KS, Haisfield-Wolfe ME, Iyamu F. Pain assessment in
noncommunicative adult palliative care patients [Internet] Nurs Clin N Am
W.B. Saunders 2016;51 [cited 2021 Mar 3]. pp. 397—431. Available from:
https://pubmed.ncbi.nlm.nih.gov/27497016/.

Kotagal M, Slusher ], Ahmad S, Aronson LA, Brunner J, Chima R, et al. In-
hospital and 90-day outcomes after total pancreatectomy with islet auto-
transplantation for pediatric chronic and acute recurrent pancreatitis
[Internet] Am ] Transplant 2019 Apr 1 [cited 2020 Dec 21];19(4):1187—94.
Available from: https://pubmed.ncbi.nlm.nih.gov/30372594/.

Bellin MD, Forlenza GP, Majumder K, Berger M, Freeman ML, Beilman GJ,
et al. Total pancreatectomy with islet autotransplantation resolves pain in
young children with severe chronic pancreatitis [Internet] J Pediatr Gastro-
enterol Nutr 2017 Mar 1 [cited 2020 Dec 21];64(3):440—5. Available from:
https://pubmed.ncbi.nlm.nih.gov/28231072/.

Hodgman E, Megison S, Murphy JT. Puestow procedure for the management
of pediatric chronic pancreatitis [Internet] Eur J Pediatr Surg 2019 [cited
2020 Dec 21];29(2):153—8. Available from: https://pubmed.ncbi.nlm.nih.
gov/[29220851/.

Sacco Casamassima MG, Goldstein SD, Yang ], Gause CD, Abdullah F,
Meoded A, et al. The impact of surgical strategies on outcomes for pediatric
chronic pancreatitis [Internet] Pediatr Surg Int 2017;33. Springer Verlag;
[cited 2020 Dec 21]. pp. 75—83. Available from: https://pubmed.ncbi.nlm.
nih.gov/27815641/.

Pancekauskaité G, Jankauskaite L. Paediatric pain medicine: pain differences,
recognition and coping acute procedural pain in paediatric emergency room
[Internet] Medicina (Lithuania). MDPI AG 2018;54 [cited 2021 Mar 3].
Available from: https://pubmed.ncbi.nlm.nih.gov/30486427/.

Williams MD, Lascelles BDX. Early neonatal pain—a review of clinical and
experimental implications on painful conditions later in life [Internet] Front

1282

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

[176]

Pancreatology 21 (2021) 1256—1284

Pediatr Frontiers Media S.A 2020;8 [cited 2020 Dec 21]. Available from:
https://pubmed.ncbi.nlm.nih.gov/32117835/.

Blankenburg M, Meyer D, Hirschfeld G, Kraemer N, Hechler T, Aksu F, et al.
Developmental and sex differences in somatosensory perception - a sys-
tematic comparison of 7-Versus 14-year-olds using quantitative sensory
testing [Internet] Pain 2011 Nov [cited 2020 Dec 21];152(11):2625—31.
Available from: https://pubmed.ncbi.nlm.nih.gov/21907494/.

Blankenburg M, Boekens H, Hechler T, Maier C, Krumova E, Scherens A, et al.
Reference values for quantitative sensory testing in children and adoles-
cents: developmental and gender differences of somatosensory perception
[Internet] Pain 2010 Apr [cited 2020 Dec 21];149(1):76—88. Available from:
https://pubmed.ncbi.nlm.nih.gov/20138430/.

Phillips AE, Faghih M, Kuhlmann L, Larsen IM, Drewes AM, Singh VK, et al.
A clinically feasible method for the assessment and characterization of pain
in patients with chronic pancreatitis: pain phenotyping in chronic pancre-
atitis [Internet] Pancreatology 2020 Jan 1. https://pubmed.ncbi.nlm.nih.gov/
31787527|.

Kuhlmann L, Olesen SS, Grenlund D, Olesen AE, Phillips AE, Faghih M, et al.
Patient and disease characteristics associate with sensory testing results in
chronic pancreatitis [Internet] Clin ] Pain 2019 Sep 1 [cited 2020 Dec
21];35(9):786—93.  Available from: https://pubmed.ncbi.nlm.nih.gov/
31268890.

Bouwense SA, Ahmed Ali U, ten Broek RP, Issa Y, van Eijck CH, Wilder-
Smith OH, et al. Altered central pain processing after pancreatic surgery for
chronic pancreatitis [Internet] Br ] Surg 2013 Dec [cited 2018 Jun
26];100(13):1797—804. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/24227367.

van den Bosch GE, van Dijk M, Tibboel D, Valkenburg AJ. Thermal quanti-
tative sensory testing in healthy Dutch children and adolescents standard-
ized test paradigm and Dutch reference values [Internet] BMC Pediatr 2017
Mar 16 [cited 2020 Dec 21];17(1). Available from: https://pubmed.ncbi.nlm.
nih.gov/28302148/.

Teles AR, Ocay DD, Bin Shebreen A, Tice A, Saran N, Ouellet JA, et al. Evidence
of impaired pain modulation in adolescents with idiopathic scoliosis and
chronic back pain [Internet] Spine ] 2019 Apr 1 [cited 2020 Dec 21];19(4):
677—86. Available from: https://pubmed.ncbi.nlm.nih.gov/30343045/.
Brandow AM, Hansen K, Nugent M, Pan A, Panepinto JA, Stucky CL. Children
and adolescents with sickle cell disease have worse cold and mechanical
hypersensitivity during acute painful events [Internet] Pain 2019 Feb 1 [cited
2020 Dec 21];160(2):407—16. Available from: https://pubmed.ncbi.nlm.nih.
gov[30247266/.

Blankenburg M, Junker ], Hirschfeld G, Michel E, Aksu F, Wager ], et al.
Quantitative sensory testing profiles in children, adolescents and young
adults (6—20 years) with cerebral palsy: hints for a neuropathic genesis of
pain syndromes [Internet] Eur J Paediatr Neurol 2018 May 1 [cited 2020 Dec
21];22(3):470—81.  Available from: https://pubmed.ncbi.nlm.nih.gov/
29337004/.

Cornelissen L, Donado C, Kim ], Chiel L, Zurakowski D, Logan DE, et al. Pain
hypersensitivity in juvenile idiopathic arthritis: a quantitative sensory
testing study [Internet] Pediatr Rheumatol 2014 Sep 6 [cited 2020 Dec
21];12(1). Available from: https://pubmed.ncbi.nlm.nih.gov/25249820/.
Jacob E, Chan VW, Hodge C, Zeltzer L, Zurakowski D, Sethna NF. Sensory and
thermal quantitative testing in children with sickle cell disease [Internet]
] Pediatr Hematol Oncol 2015 Apr 7 [cited 2020 Dec 21];37(3):185-9.
Available from: https://pubmed.ncbi.nlm.nih.gov/25014619/.

Drewes AM, Arendt-Nielsen L, Jensen JH, Hansen B, Krarup HB, Tage-
Jensen U. Experimental pain in the stomach: a model based on electrical
stimulation guided by gastroscopy [Internet] Gut 1997 Dec [cited 2018 Sep
25];41(6):753—7. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
9462207.

Yu ES, Lange JJ, Broor A, Kutty K. Acute pancreatitis masquerading as inferior
wall myocardial infarction: a review. Case Rep Gastroenterol. S. Karger AG
2019;13:321-35.

Grundy L, Brierley SM. Cross-organ sensitization between the colon and
bladder: to pee or not to pee? [Internet] Am ] Physiol Gastrointest Liver
Physiol 2018 Mar 1 [cited 2018 Sep 20];314(3):G301—8. Available from:
http://www.physiology.org/doi/10.1152/ajpgi.00272.2017.

Hjermstad M], Fayers PM, Haugen DF, Caraceni A, Hanks GW, Loge JH, et al.
Studies comparing numerical rating scales, verbal rating scales, and visual
analogue scales for assessment of pain intensity in adults: a systematic
literature review. ] Pain Symptom Manag ] Pain Symptom Manag 2011;41:
1073-93.

Gordon DB. Acute pain assessment tools: let us move beyond simple pain
ratings. Curr Opin Anaesthesiol Lippincott Williams Wilkins 2015;28:565—9.
Breivik H, Borchgrevink PC, Allen SM, Rosseland LA, Romundstad L, Hals EKB,
et al. Assessment of pain [Internet] Br J Anaesth 2008 Jul;101(1):17—24.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/18487245.

Giilen B, Dur A, Serinken M, O Karcioglu, Sonmez E. Pain treatment in pa-
tients with acute pancreatitis: a randomized controlled trial. Turk J Gastro-
enterol 2016 Mar 1;27(2):192—6.

Nicholas M, Vlaeyen JWS, Rief W, Barke A, Aziz Q, Benoliel R, et al. The IASP
classification of chronic pain for ICD-11 [Internet] Pain 2019 Jan 1 [cited
2019 Aug 2];160(1):28—37. Available from: http://journals.lww.com/
00006396-201901000-00004.

Olesen S, Tieftrunk E, Ceyhan GO, Drewes A. Pathogenesis and treatment of


http://archpedi.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2015.4955
http://archpedi.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2015.4955
http://linkinghub.elsevier.com/retrieve/pii/S0022347614010713
http://linkinghub.elsevier.com/retrieve/pii/S0022347614010713
https://pubmed.ncbi.nlm.nih.gov/29398347/
https://pubmed.ncbi.nlm.nih.gov/29398347/
https://pubmed.ncbi.nlm.nih.gov/33230082/
https://pubmed.ncbi.nlm.nih.gov/33230082/
https://pubmed.ncbi.nlm.nih.gov/27989326/
https://pubmed.ncbi.nlm.nih.gov/27989326/
https://pubmed.ncbi.nlm.nih.gov/30325861/
https://pubmed.ncbi.nlm.nih.gov/24824361/
https://pubmed.ncbi.nlm.nih.gov/24824361/
http://www.ncbi.nlm.nih.gov/pubmed/24509206
http://www.ncbi.nlm.nih.gov/pubmed/24509206
https://pubmed.ncbi.nlm.nih.gov/21683160/
https://pubmed.ncbi.nlm.nih.gov/29456124/
https://pubmed.ncbi.nlm.nih.gov/31756383/
https://pubmed.ncbi.nlm.nih.gov/31756383/
https://pubmed.ncbi.nlm.nih.gov/29019634/
https://pubmed.ncbi.nlm.nih.gov/27497016/
https://pubmed.ncbi.nlm.nih.gov/30372594/
https://pubmed.ncbi.nlm.nih.gov/28231072/
https://pubmed.ncbi.nlm.nih.gov/29220851/
https://pubmed.ncbi.nlm.nih.gov/29220851/
https://pubmed.ncbi.nlm.nih.gov/27815641/
https://pubmed.ncbi.nlm.nih.gov/27815641/
https://pubmed.ncbi.nlm.nih.gov/30486427/
https://pubmed.ncbi.nlm.nih.gov/32117835/
https://pubmed.ncbi.nlm.nih.gov/21907494/
https://pubmed.ncbi.nlm.nih.gov/20138430/
https://pubmed.ncbi.nlm.nih.gov/31787527/
https://pubmed.ncbi.nlm.nih.gov/31787527/
https://pubmed.ncbi.nlm.nih.gov/31268890/
https://pubmed.ncbi.nlm.nih.gov/31268890/
http://www.ncbi.nlm.nih.gov/pubmed/24227367
http://www.ncbi.nlm.nih.gov/pubmed/24227367
https://pubmed.ncbi.nlm.nih.gov/28302148/
https://pubmed.ncbi.nlm.nih.gov/28302148/
https://pubmed.ncbi.nlm.nih.gov/30343045/
https://pubmed.ncbi.nlm.nih.gov/30247266/
https://pubmed.ncbi.nlm.nih.gov/30247266/
https://pubmed.ncbi.nlm.nih.gov/29337004/
https://pubmed.ncbi.nlm.nih.gov/29337004/
https://pubmed.ncbi.nlm.nih.gov/25249820/
https://pubmed.ncbi.nlm.nih.gov/25014619/
http://www.ncbi.nlm.nih.gov/pubmed/9462207
http://www.ncbi.nlm.nih.gov/pubmed/9462207
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref169
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref169
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref169
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref169
http://www.physiology.org/doi/10.1152/ajpgi.00272.2017
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref171
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref171
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref171
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref171
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref171
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref171
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref172
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref172
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref172
http://www.ncbi.nlm.nih.gov/pubmed/18487245
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref174
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref174
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref174
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref174
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref174
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref174
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref174
http://journals.lww.com/00006396-201901000-00004
http://journals.lww.com/00006396-201901000-00004
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref176

A.M. Drewes, C.L. van Veldhuisen, M.D. Bellin et al.

[177]

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]

[193]

[194]

pain in chronic pancreatitis. Pancreapedia Exocrine Pancreas Knowl Base
2015.

Wassef W, Dewitt J, McGreevy K, Wilcox M, Whitcomb D, Yadav D, et al.
Pancreatitis quality of life instrument: a psychometric evaluation. 2016 Aug
[cited 2019 Feb 12];111(8). Available from: https://pubmed.ncbi.nlm.nih.
gov/[27296943/.

Coté GA, Yadav D, Abberbock JA, Whitcomb DC, Sherman S, Sandhu BS, et al.
Recurrent acute pancreatitis significantly reduces quality of life even in the
absence of overt chronic pancreatitis [Internet] Am ] Gastroenterol 2018 Jun
1 [cited 2020 Dec 18];113(6):906—12. Available from: https://pubmed.ncbi.
nlm.nih.gov/29867178/.

Balliet WE, Edwards-Hampton S, Borckardt ]J, Morgan K, Adams D,
Owczarski S, et al. Depressive symptoms, pain, and quality of life among
patients with nonalcohol-related chronic pancreatitis [Internet] Pain Res
Treat 2012 [cited 2017 Mar 7];2012:978646. Available from: https://
pubmed.ncbi.nlm.nih.gov/23227332/.

Pequeno NPF, Pequeno NPF, Cabral NL de A, Marchioni DM, Lima SCVC,
Lyra C de O [Internet]. Quality of life assessment instruments for adults: a
systematic review of population-based studies, vol. 18. Health and Quality of
Life Outcomes. BioMed Central; 2020 [cited 2021 Mar 3]. Available from:
https://pubmed.ncbi.nlm.nih.gov/32605649/.

Parhiala M, Sand ], Laukkarinen ]J. A population-based study of chronic
pancreatitis in Finland: effects on quality of life [Internet] Pancreatology
2020 Apr 1 [cited 2020 Dec 18];20(3):338—46. Available from: https://
pubmed.ncbi.nlm.nih.gov/32147309/.

Singh N, Ahuja V, Sachdev V, Upadhyay AD, Goswami R, Ramakrishnan L,
et al. Antioxidants for pancreatic functions in chronic pancreatitis: a double-
blind randomized placebo-controlled pilot study [Internet] ]J Clin Gastro-
enterol 2020 Mar 1 [cited 2020 Dec 18];54(3):284—93. Available from:
https://pubmed.ncbi.nlm.nih.gov/30789855/.

Benzing C, Hau HM, Atanasov G, Krenzien F, Eisenhauer T, Broschewitz J,
et al. Surgical therapy of chronic pancreatitis: clinical results and health-
related quality of life [Internet] Z Gastroenterol 2018 [cited 2020 Dec
18];56(11):1354—64. Available from: https://pubmed.ncbi.nlm.nih.gov/
30296812/.

Morgan KA, Lancaster WP, Owczarski SM, Wang H, Borckardt ], Adams DB.
Patient selection for total pancreatectomy with islet autotransplantation in
the surgical management of chronic pancreatitis [Internet] ] Am Coll Surg
2018 Apr 1 [cited 2018 Jun 25];226(4):446—51. Available from: https://
linkinghub.elsevier.com/retrieve/pii/S1072751517321816.

Gurusamy KS, Lusuku C, Davidson BR. Pregabalin for decreasing pancreatic
pain in chronic pancreatitis [Internet]Gurusamy KS, editor. Cochrane Data-
base Syst Rev 2016 Feb 2 [cited 2017 Mar 8];2016(2):CD011522. Available
from: https://pubmed.ncbi.nlm.nih.gov/26836292/.

Ahmed Ali U, Issa Y, Van Goor H, Van Eijck CH, Nieuwenhuijs VB,
Keulemans Y, et al. Dutch Chronic Pancreatitis Registry (CARE): design and
rationale of a nationwide prospective evaluation and follow-up [Internet]
Pancreatology 2015 Jan 1 [cited 2020 Dec 18];15(1):46—52. Available from:
https://pubmed.ncbi.nlm.nih.gov/25511908].

Pezzilli R, Morselli-Labate AM, Fantini L, Campana D, Corinaldesi R. Assess-
ment of the quality of life in chronic pancreatitis using Sf-12 and EORTC Qlqg-
C30 questionnaires [Internet] Dig Liver Dis 2007 Dec [cited 2020 Dec
18];39(12):1077—86. Available from: https://pubmed.ncbi.nlm.nih.gov/
17692582/.

Georgiev G, Beltran Del Rio M, Gruessner A, Tiwari M, Cercone R,
Delbridge M, et al. Patient quality of life and pain improve after autologous
islet transplantation (AIT) for treatment of chronic pancreatitis: 53 patient
series at the University of Arizona [Internet] Pancreatology 2015 Jan 1 [cited
2020 Dec 18];15(1):40—5. Available from: https://pubmed.ncbi.nlm.nih.gov/
25455347|.

Chinnakotla S, Radosevich DM, Dunn TB, Bellin MD, Freeman ML,
Schwarzenberg SJ, et al. Long-term outcomes of total pancreatectomy and
islet auto transplantation for hereditary/genetic pancreatitis [Internet] ] Am
Coll Surg 2014 Apr [cited 2018 Jun 25];218(4):530—43. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/24655839.

Malec-Milewska MB, Tarnowski W, Ciesielski AE, Michalik E, Guc MR,
Jastrzebski JA. Prospective evaluation of pain control and quality of life in
patients with chronic pancreatitis following bilateral thoracoscopic
splanchnicectomy [Internet] Surg Endosc 2013 [cited 2020 Dec 18];27(10):
3639—45. Available from: https://pubmed.ncbi.nlm.nih.gov/23572221/.
Siriwardena AK, Windsor ], Zyromski N, Marchegiani G, Radenkovic D,
Morgan C, et al. Standards for reporting on surgery for chronic pancreatitis: a
report from the international study group for pancreatic surgery (ISGPS)
[Internet] Surgery 2020 Jul 1 [cited 2021 Mar 3];168(1):101—5. Available
from: https://pubmed.ncbi.nlm.nih.gov/32183994/.

Fitzsimmons D, Kahl S, Butturini G, van Wyk M, Bornman P, Bassi C, et al.
Symptoms and quality of life in chronic pancreatitis assessed by structured
interview and the EORTC QLQ-C30 and QLQ-PAN26 [Internet] Am ] Gastro-
enterol 2005 Apr [cited 2017 Mar 7];100(4):918—26. Available from: http://
www.nature.com/doifinder/10.1111/j.1572-0241.2005.40859.X.

Wassef W, Bova C, Barton B, Hartigan C. Pancreatitis quality of life instru-
ment: development of a new instrument [Internet]. SAGE Open Med; 2014
Jan [cited 2020 Dec 18];2:205031211452085. Available from: https://
pubmed.ncbi.nlm.nih.gov/26770703/.

Han S, Patel B, Min M, Bocelli L, Kheder ], Wachholtz A, et al. Quality of life

1283

[195]

[196]

[197]

[198]

[199]

[200]

[201]

[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211]

Pancreatology 21 (2021) 1256—1284

comparison between smokers and non-smokers with chronic pancreatitis
[Internet] Pancreatology 2018 Apr 1 [cited 2020 Dec 18];18(3):269—74.
Available from: https://pubmed.ncbi.nlm.nih.gov/29500114/.

Ramsey ML, Nuttall J, Hart PA. A phase 1/2 trial to evaluate the pharmaco-
kinetics, safety, and efficacy of NI-03 in patients with chronic pancreatitis:
study protocol for a randomized controlled trial on the assessment of
camostat treatment in chronic pancreatitis (TACTIC) [Internet] Trials 2019
Aug 14 [cited 2020 Dec 18];20(1). Available from: https://pubmed.ncbi.nlm.
nih.gov/31412955/.

Mokrowiecka A, Pinkowski D, Malecka-Panas E, Johnson CD. Clinical,
emotional and social factors associated with quality of life in chronic
pancreatitis [Internet] Pancreatology 2010 Jan [cited 2020 Dec 18];10(1):
39—-46. Available from: https://pubmed.ncbi.nlm.nih.gov/20332660/.
Olesen SS, Ngjgaard C, Novovic S, Jensen NM, Nerregaard P, Dahl EE, et al.
Pain and aetiological risk factors determine quality of life in patients with
chronic pancreatitis, but a brick in the puzzle is missing: quality of life in
chronic pancreatitis [Internet] Pancreatology 2020 Oct 1 [cited 2021 Mar
3];20(7):1347-53.  Available from: https://pubmed.ncbi.nlm.nih.gov/
32948428|.

Melling D, Nathaniel MD, Groteluschen Rainer MD, Fleischauer Anne MD,
Reeh Matthias MD, Ghadban Tarik MD, Bockhorn Max MD, Izbicki JRM.
Morphologic factors predict pain relief following pancreatic head resection
in chronic pancreatitis description of the chronic pancreatitis pain relief
(CPPR) score. Ann Surg 2019.

Feingold D, Brill S, Goor-Aryeh I, Delayahu Y, Lev-Ran S. Depression and
anxiety among chronic pain patients receiving prescription opioids and
medical marijuana [Internet] ] Affect Disord 2017 Aug 15 [cited 2020 Dec
18];218:1—7. Available from: https://pubmed.ncbi.nlm.nih.gov/28453948/.
Geber C, Klein T, Azad S, Birklein F, Gierthmiihlen ], Huge V, et al. Test-retest
and interobserver reliability of quantitative sensory testing according to the
protocol of the German Research Network on Neuropathic Pain (DENS): a
multi-centre study [Internet] Pain 2011 [cited 2020 Dec 18];152(3):548—56.
Available from: https://pubmed.ncbi.nlm.nih.gov/21237569/.

Olesen SS, van Goor H, Bouwense SAW, Wilder-Smith OHG, Drewes AM.
Reliability of static and dynamic quantitative sensory testing in patients with
painful chronic pancreatitis [Internet] Reg Anesth Pain Med 2012 [cited 2017
Mar 7];37(5):530—6. Available from: http://content.wkhealth.com/linkback/
openurl?sid=WKPTLP:landingpage&amp;an=00115550-201209000-00014.
Yarnitsky D, Bouhassira D, Drewes AM, Fillingim RB, Granot M, Hansson P,
et al. Recommendations on practice of conditioned pain modulation (CPM)
testing [Internet] Eur ] Pain 2015 Jul [cited 2018 Oct 9];19(6):805—6.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/25330039.

Olesen SS, Brock C, Krarup AL, Funch-Jensen P, Arendt-Nielsen L, Wilder-
Smith OH, et al. Descending inhibitory pain modulation is impaired in pa-
tients with chronic pancreatitis [Internet] Clin Gastroenterol Hepatol 2010
Aug [cited 2017 Mar 7];8(8):724—30. Available from: http://linkinghub.
elsevier.com/retrieve/pii/S1542356510002508.

Bouwense SA, Olesen SS, Drewes AM, Frokjaer ]B, van Goor H, Wilder-
Smith OH. Is altered central pain processing related to disease stage in
chronic pancreatitis patients with pain? An exploratory study. PloS One
2013;8(2):e55460.

Pavlakovi¢ G, Petzke F. The role of quantitative sensory testing in the eval-
uation of musculoskeletal pain conditions [Internet] Curr Rheumatol Rep
Curr Rheumatol Rep 2010;12 [cited 2020 Dec 18]. pp. 455—61. Available
from: https://pubmed.ncbi.nlm.nih.gov/20857243/.

Bouwense SAW, Buscher HCJL, van Goor H, Wilder-Smith OHG. Has central
sensitization become independent of nociceptive input in chronic pancrea-
titis patients who fail thoracoscopic splanchnicectomy?. 2011. Nov [cited
2017 Mar 8];36(6). Available from: https://pubmed.ncbi.nlm.nih.gov/
22005656/.

Bouwense SAW, Buscher HCJL, van Goor H, Wilder-Smith OHG. S-ketamine
modulates hyperalgesia in patients with chronic pancreatitis pain [Internet]
Reg Anesth Pain Med 2011 May [cited 2017 Mar 7];36(3):303—7. Available
from: http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:
landingpage&amp;an=00115550-201105000-00019.

Buscher HCJL, Wilder-Smith OHG, van Goor H. Chronic pancreatitis patients
show hyperalgesia of central origin: a pilot study [Internet] Eur ] Pain 2006
May. https://doi.org/10.1016/j.ejpain.2005.06.006 [cited 2017 Mar 7];10(4):
363—70. Available from:.

Dimcevski G, Sami SAK, Funch—Jensen P, Le Pera D, Valeriani M,
Arendt—Nielsen L, et al. Pain in chronic pancreatitis: the role of reorgani-
zation in the central nervous system [Internet] Gastroenterology 2007 Apr
[cited 2017 Mar 13];132(4):1546—56. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/17408654.

Dimcevski G, Staahl C, Andersen SD, Thorsgaard N, Funch-Jensen P, Arendt-
Nielsen L, et al. Assessment of experimental pain from skin, muscle, and
esophagus in patients with chronic pancreatitis [Internet] Pancreas 2007 Jul
[cited 2017 Mar 7];35(1):22—9. Available from: http://content.wkhealth.
com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-
200707000-00003.

Bouwense SAW, Olesen SS, Drewes AM, Poley J-W, van Goor H, Wilder-
Smith OHG. Effects of pregabalin on central sensitization in patients with
chronic pancreatitis in a randomized, controlled trial [Internet]Eldabe S,
editor. PloS One 2012 Aug 6 [cited 2017 Mar 7];7(8):e42096. Available from:
http://dx.plos.org/10.1371/journal.pone.0042096.


http://refhub.elsevier.com/S1424-3903(21)00498-1/sref176
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref176
https://pubmed.ncbi.nlm.nih.gov/27296943/
https://pubmed.ncbi.nlm.nih.gov/27296943/
https://pubmed.ncbi.nlm.nih.gov/29867178/
https://pubmed.ncbi.nlm.nih.gov/29867178/
https://pubmed.ncbi.nlm.nih.gov/23227332/
https://pubmed.ncbi.nlm.nih.gov/23227332/
https://pubmed.ncbi.nlm.nih.gov/32605649/
https://pubmed.ncbi.nlm.nih.gov/32147309/
https://pubmed.ncbi.nlm.nih.gov/32147309/
https://pubmed.ncbi.nlm.nih.gov/30789855/
https://pubmed.ncbi.nlm.nih.gov/30296812/
https://pubmed.ncbi.nlm.nih.gov/30296812/
https://linkinghub.elsevier.com/retrieve/pii/S1072751517321816
https://linkinghub.elsevier.com/retrieve/pii/S1072751517321816
https://pubmed.ncbi.nlm.nih.gov/26836292/
https://pubmed.ncbi.nlm.nih.gov/25511908/
https://pubmed.ncbi.nlm.nih.gov/17692582/
https://pubmed.ncbi.nlm.nih.gov/17692582/
https://pubmed.ncbi.nlm.nih.gov/25455347/
https://pubmed.ncbi.nlm.nih.gov/25455347/
http://www.ncbi.nlm.nih.gov/pubmed/24655839
https://pubmed.ncbi.nlm.nih.gov/23572221/
https://pubmed.ncbi.nlm.nih.gov/32183994/
http://www.nature.com/doifinder/10.1111/j.1572-0241.2005.40859.x
http://www.nature.com/doifinder/10.1111/j.1572-0241.2005.40859.x
https://pubmed.ncbi.nlm.nih.gov/26770703/
https://pubmed.ncbi.nlm.nih.gov/26770703/
https://pubmed.ncbi.nlm.nih.gov/29500114/
https://pubmed.ncbi.nlm.nih.gov/31412955/
https://pubmed.ncbi.nlm.nih.gov/31412955/
https://pubmed.ncbi.nlm.nih.gov/20332660/
https://pubmed.ncbi.nlm.nih.gov/32948428/
https://pubmed.ncbi.nlm.nih.gov/32948428/
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref198
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref198
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref198
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref198
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref198
https://pubmed.ncbi.nlm.nih.gov/28453948/
https://pubmed.ncbi.nlm.nih.gov/21237569/
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00115550-201209000-00014
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00115550-201209000-00014
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00115550-201209000-00014
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00115550-201209000-00014
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00115550-201209000-00014
http://www.ncbi.nlm.nih.gov/pubmed/25330039
http://linkinghub.elsevier.com/retrieve/pii/S1542356510002508
http://linkinghub.elsevier.com/retrieve/pii/S1542356510002508
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref204
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref204
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref204
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref204
https://pubmed.ncbi.nlm.nih.gov/20857243/
https://pubmed.ncbi.nlm.nih.gov/22005656/
https://pubmed.ncbi.nlm.nih.gov/22005656/
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00115550-201105000-00019
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00115550-201105000-00019
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00115550-201105000-00019
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00115550-201105000-00019
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00115550-201105000-00019
https://doi.org/10.1016/j.ejpain.2005.06.006
http://www.ncbi.nlm.nih.gov/pubmed/17408654
http://www.ncbi.nlm.nih.gov/pubmed/17408654
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200707000-00003
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200707000-00003
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200707000-00003
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200707000-00003
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200707000-00003
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP:landingpage&amp;an=00006676-200707000-00003
http://dx.plos.org/10.1371/journal.pone.0042096

A.M. Drewes, C.L. van Veldhuisen, M.D. Bellin et al.

[212]

[213]

[214]

[215]

[216]

[217]

[218]

[219]

[220]

[221]

[222]

[223]

[224]

[225]

[226]

[227]

[228]

Bouwense SAW, Ali UA, ten Broek RPG, Issa Y, van Eijck CH, Gooszen HG,
et al. Pain outcome after pancreatic surgery for pain of chronic pancreatitis:
relation to altered central pain processing [Internet] Pancreatology 2013.
Mar [cited 2017 Mar 15];13(2):e7. Available from: http://linkinghub.elsevier.
com/retrieve/pii/S1424390312006266.

Bouwense SAW, Olesen SS, Drewes AM, Frokjaer JB, van Goor H, Wilder-
Smith OHG, et al. Is altered central pain processing related to disease stage in
chronic pancreatitis patients with pain? An exploratory study [Internet]
Milanese S, editor. PloS One 2013 Feb 6 [cited 2017 Mar 7];8(2):e55460.
Available from: http://dx.plos.org/10.1371/journal.pone.0055460.
Bouwense SAW, de Vries M, Schreuder LTW, Olesen SS, Frekjer ]B,
Drewes AM, et al. Systematic mechanism-orientated approach to chronic
pancreatitis pain [Internet] World ] Gastroenterol 2015 Jan 7 [cited 2017 Mar
13];21(1):47—-59. Available from: http://www.wjgnet.com/1007-9327/full/
v21/i1/47.htm.

Petersen GL, Finnerup NB, Grosen K, Pilegaard HK, Tracey I, Benedetti F, et al.
Expectations and positive emotional feelings accompany reductions in
ongoing and evoked neuropathic pain following placebo interventions
[Internet] Pain 2014 [cited 2021 Mar 3];155(12):2687—98. Available from:
https://pubmed.ncbi.nlm.nih.gov/25281929.

Petersen GL, Finnerup NB, Norskov KN, Grosen K, Pilegaard HK, Benedetti F,
et al. Placebo manipulations reduce hyperalgesia in neuropathic pain
[Internet] Pain 2012 Jun [cited 2021 Mar 3];153(6):1292—300. Available
from: https://pubmed.ncbi.nlm.nih.gov/22503337/.

Faghih M, Philips A, Drewes A, Afghani E, Singh V, Yadav D, Olesen S.
Pancreatic quantitative sensory testing in painful chronic pancreatitis can
predict pain response after intervention: a pilot study. Pancreatology
2020;20:S90.

Beger HG, Schlosser W, Friess HM, Biichler MW. Duodenum-preserving head
resection in chronic pancreatitis changes the natural course of the disease: a
single-center 26-year experience [Internet]. In: Annals of surgery. Ann Surg;
1999 [cited 2021 Jun 17]. pp. 512—23. Available from: https://pubmed.ncbi.
nlm.nih.gov/10522721/.

Banks PA, Hughes M, Ferrante M, Noordhoek EC, Ramagopal V, Slivka A. Does
allopurinol reduce pain of chronic pancreatitis [Internet] Int J Pancreatol
1997 [cited 2021 Jun 17];22(3):171—6. Available from: https://pubmed.ncbi.
nlm.nih.gov/9444547/.

Malfertheiner P, Mayer D, Biichler M, Dominguez-Munoz JE, Schiefer B,
Ditschuneit H. Treatment of pain in chronic pancreatitis by inhibition of
pancreatic secretion with octreotide [Internet] Gut 1995. Mar [cited 2017
Mar 8];36(3):450—4. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
7698708.

Sherman S, Lehman GA, Hawes RH, Ponich T, Miller LS, Cohen LB, et al.
Pancreatic ductal stones: frequency of successful endoscopic removal and
improvement in symptoms [Internet] Gastrointest Endosc 1991 [cited 2021
Jun 17];37(5):511—7. Available from: https://pubmed.ncbi.nlm.nih.gov/
1936826/.

Ponchon T, Bory RM, Hedelius F, Roubein LD, Paliard P, Napoleon B, et al.
Endoscopic stenting for pain relief in chronic pancreatitis: results of a
standardized protocol [Internet] Gastrointest Endosc 1995 Nov [cited 2017
Mar 8];42(5):452—6. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
8566637.

Dumonceau J-M, Costamagna G, Tringali A, Vahedi K, Delhaye M, Hittelet A,
et al. Treatment for painful calcified chronic pancreatitis: extracorporeal
shock wave lithotripsy versus endoscopic treatment: a randomised
controlled trial [Internet] Gut 2007 Apr 1 [cited 2017 Mar 8];56(4):545—52.
Available from: http://gut.bmj.com/cgi/doi/10.1136/gut.2006.096883.
Witzigmann H, Max D, Uhlmann D, Geissler F, Schwarz R, Ludwig S, et al.
Outcome after duodenum-preserving pancreatic head resection is improved
compared with classic Whipple procedure in the treatment of chronic
pancreatitis [Internet] Surgery 2003 Jul 1 [cited 2021 Jun 17];134(1):53—62.
Available from: https://pubmed.ncbi.nlm.nih.gov/12874583/.

Madsen P, Hansen E. Coeliac plexus block versus pancreaticogastrostomy for
pain in chronic pancreatitis: a controlled randomized trial [Internet] Scand ]
Gastroenterol 1985 [cited 2021 Jun 17];20(10):1217—20. Available from:
https://pubmed.ncbi.nlm.nih.gov/3912959/.

Armbrecht U, Svanvik ], Stockbriigger R. Enzyme substitution in chronic
pancreatitis: effects on clinical and functional parameters and on the
hydrogen (h2) breath test [Internet] Scand J Gastroenterol 1986 [cited 2021
Jun 17];21(S126):55—9. Available from: https://pubmed.ncbi.nlm.nih.gov/
3551051/.

Malesci A, Gaia E, Fioretta A, Bocchia P, Ciravegna G, Cantor P, et al. No effect
of long-term treatment with pancreatic extract on recurrent abdominal pain
in patients with chronic pancreatitis [Internet] Scand ] Gastroenterol 1995
Apr [cited 2017 Mar 7];30(4):392—8. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/7610357.

Miiller MW, Friess H, Martin DJ, Hinz U, Dahmen R, Biichler MW. Long-term
follow-up of a randomized clinical trial comparing Beger with pylorus-
preserving Whipple procedure for chronic pancreatitis [Internet] Br ] Surg
2008. Mar [cited 2021 Jun 17];95(3):350—6. Available from: https://pubmed.
ncbi.nlm.nih.gov/17933005/.

1284

[229]

[230]

[231]

[232]

[233]

[234]

[235]

[236]

[237]

[238]

[239]

[240]

[241]

[242]

[243]

[244]

[245]

[246]

Pancreatology 21 (2021) 1256—1284

Schnelldorfer T, Lewin DN, Adams DB. Long-term results after surgery for
autoimmune sclerosing pancreatitis [Internet]. ] Gastrointest Surg
J Gastrointest Surg 2007 [cited 2021 Jun 17]. pp. 56—8. Available from:
https://pubmed.ncbi.nlm.nih.gov/17390187/.

Rai RR, Acharya SK, Nundy S, Vashisht S, Tandon RK. Chronic calcific
pancreatitis: clinical profile in northern India [Internet] Gastroenterol Jpn
1988 Apr [cited 2021 Jun 17];23(2):195—200. Available from: https://
pubmed.ncbi.nlm.nih.gov/3290040/.

Van Loo ES, Van Baal MCPM, Gooszen HG, Ploeg R], Nieuwenhuijs VB. Long-
term quality of life after surgery for chronic pancreatitis [Internet] Br J Surg
2010 Jul [cited 2021 Jun 17];97(7):1079—86. Available from: https://
pubmed.ncbi.nlm.nih.gov/20632275/.

Biichler MW, Friess H, Miiller MW, Wheatley AM, Beger HG. Randomized
trial of duodenum-preserving pancreatic head resection versus pylorus-
preserving Whipple in chronic pancreatitis [Internet] Am ] Surg 1995 Jan
[cited 2017 Mar 8];169(1):65-69; discussion 69-70. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/7818000.

Guarner L, Navalpotro B, Molero X, Giralt ], Malagelada J-R. Management of
painful chronic pancreatitis with single-dose radiotherapy [Internet] Am ]
Gastroenterol 2009 Feb 27 [cited 2017 Oct 16];104(2):349—55. Available
from: http://www.nature.com/doifinder/10.1038/ajg.2008.128.

Stevens T, Costanzo A, Lopez R, Kapural L, Parsi MA, Vargo JJ. Adding
triamcinolone to endoscopic ultrasound—guided celiac plexus blockade does
not reduce pain in patients with chronic pancreatitis [Internet] Clin Gas-
troenterol Hepatol 2012 Feb [cited 2019 Feb 12];10(2):186—191.e1. Avail-
able from: http://www.ncbi.nlm.nih.gov/pubmed/21946121.

Pezzilli R, Morselli-Labate AM, Frulloni L, Cavestro GM, Ferri B, Comparato G,
et al. The quality of life in patients with chronic pancreatitis evaluated using
the SF-12 questionnaire: a comparative study with the SF-36 questionnaire
[Internet] Dig Liver Dis 2006 Feb [cited 2020 Dec 21];38(2):109—15. Avail-
able from: https://pubmed.ncbi.nlm.nih.gov/16243011/.

Shalimar, Midha S, Hasan A, Dhingra R, Garg PK. Long-term pain relief with
optimized medical treatment including antioxidants and step-up interven-
tional therapy in patients with chronic pancreatitis [Internet] ] Gastroenterol
Hepatol 2017 Jan 1 [cited 2021 Mar 3];32(1):270—7. Available from: https://
pubmed.ncbi.nlm.nih.gov/27061119/.

Mahapatra, SJ; Midha S et al. Clinical course of chronic pancreatitis during
pregnancy and its effect on maternal and fetal outcomes. Am ] Gastroenterol.
Publish Ah.

Teo K, Johnson MH, Drewes AM, Windsor JA. A comprehensive pain
assessment tool (COMPAT) for chronic pancreatitis: development, face
validation and pilot evaluation [Internet] Pancreatology 2017 Sep [cited
2018 Jun 26];17(5):706—19. Available from: http://linkinghub.elsevier.com/
retrieve/pii/S1424390317305136.

Whitcomb DC, Yadav D, Adam S, Hawes RH, Brand RE, Anderson MA, et al.
Multicenter approach to recurrent acute and chronic pancreatitis in the
United States: the North American Pancreatitis Study 2 (NAPS2) [Internet]
Pancreatology 2008 [cited 2020 Dec 21];8(4—5):520—31. Available from:
https://pubmed.ncbi.nlm.nih.gov/18765957/.

Nealon WH, Matin S. Analysis of surgical success in preventing recurrent
acute exacerbations in chronic pancreatitis [Internet]. Ann Surg Ann Surg
2001 [cited 2020 Dec 21]. pp. 793—800. Available from: https://pubmed.
ncbi.nlm.nih.gov/11371738/.

Kuhlmann L, Teo K, Olesen SS, Phillips AE, Faghih M, Tuck N, et al. Devel-
opment of the comprehensive pain assessment tool short form for chronic
pancreatitis: validity and reliability testing [Internet] Clin Gastroenterol
Hepatol 2021. Jun [cited 2021 Jun 9];in press. Available from: https://
linkinghub.elsevier.com/retrieve/pii/S1542356521005942.

Warshaw AL, Banks PA, Fernandez-Del Castillo C. AGA technical review:
treatment of pain in chronic pancreatitis [Internet] Gastroenterology 1998
Sep [cited 2017 Mar 7];115(3):765—76. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/9721175.

Anderson MA, Akshintala V, Albers KM, Amann ST, Belfer I, Brand R, et al.
Mechanism, assessment and management of pain in chronic pancreatitis:
recommendations of a multidisciplinary study group [Internet] Pancreatol-
ogy 2016 Jan [cited 2017 Jun 26];16(1):83—94. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/26620965.

Frulloni L, Falconi M, Gabbrielli A, Gaia E, Graziani R, Pezzilli R, et al. Italian
consensus guidelines for chronic pancreatitis [Internet] Dig Liver Dis 2010
Nov [cited 2019 Nov 12];42 Suppl 6:5381-406. Available from: https://
linkinghub.elsevier.com/retrieve/pii/S1590865810606822.

Delhaye M, van Steenbergen W, Cesmeli E, Pelckmans P, Putzeys V,
Roeyen G, et al. Belgian consensus on chronic pancreatitis in adults and
children: statements on diagnosis and nutritional, medical, and surgical
treatment [Internet] Acta Gastroenterol Belg 2014;77(1):47—65. Available
from: https://www.ageb.be/ageb-journal/ageb-volume/ageb-article/503/.
Mayerle ], Hoffmeister A, Witt H, Lerch MM, Mossner J. Chronic pancreatitis
[Internet] Dtsch Aerzteblatt Online 2013 May 31 [cited 2021 Jun
17];110(22). Available from: https://www.aerzteblatt.de/10.3238/arztebl.
2013.0387.


http://linkinghub.elsevier.com/retrieve/pii/S1424390312006266
http://linkinghub.elsevier.com/retrieve/pii/S1424390312006266
http://dx.plos.org/10.1371/journal.pone.0055460
http://www.wjgnet.com/1007-9327/full/v21/i1/47.htm
http://www.wjgnet.com/1007-9327/full/v21/i1/47.htm
https://pubmed.ncbi.nlm.nih.gov/25281929/
https://pubmed.ncbi.nlm.nih.gov/22503337/
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref217
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref217
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref217
http://refhub.elsevier.com/S1424-3903(21)00498-1/sref217
https://pubmed.ncbi.nlm.nih.gov/10522721/
https://pubmed.ncbi.nlm.nih.gov/10522721/
https://pubmed.ncbi.nlm.nih.gov/9444547/
https://pubmed.ncbi.nlm.nih.gov/9444547/
http://www.ncbi.nlm.nih.gov/pubmed/7698708
http://www.ncbi.nlm.nih.gov/pubmed/7698708
https://pubmed.ncbi.nlm.nih.gov/1936826/
https://pubmed.ncbi.nlm.nih.gov/1936826/
http://www.ncbi.nlm.nih.gov/pubmed/8566637
http://www.ncbi.nlm.nih.gov/pubmed/8566637
http://gut.bmj.com/cgi/doi/10.1136/gut.2006.096883
https://pubmed.ncbi.nlm.nih.gov/12874583/
https://pubmed.ncbi.nlm.nih.gov/3912959/
https://pubmed.ncbi.nlm.nih.gov/3551051/
https://pubmed.ncbi.nlm.nih.gov/3551051/
http://www.ncbi.nlm.nih.gov/pubmed/7610357
http://www.ncbi.nlm.nih.gov/pubmed/7610357
https://pubmed.ncbi.nlm.nih.gov/17933005/
https://pubmed.ncbi.nlm.nih.gov/17933005/
https://pubmed.ncbi.nlm.nih.gov/17390187/
https://pubmed.ncbi.nlm.nih.gov/3290040/
https://pubmed.ncbi.nlm.nih.gov/3290040/
https://pubmed.ncbi.nlm.nih.gov/20632275/
https://pubmed.ncbi.nlm.nih.gov/20632275/
http://www.ncbi.nlm.nih.gov/pubmed/7818000
http://www.ncbi.nlm.nih.gov/pubmed/7818000
http://www.nature.com/doifinder/10.1038/ajg.2008.128
http://www.ncbi.nlm.nih.gov/pubmed/21946121
https://pubmed.ncbi.nlm.nih.gov/16243011/
https://pubmed.ncbi.nlm.nih.gov/27061119/
https://pubmed.ncbi.nlm.nih.gov/27061119/
http://linkinghub.elsevier.com/retrieve/pii/S1424390317305136
http://linkinghub.elsevier.com/retrieve/pii/S1424390317305136
https://pubmed.ncbi.nlm.nih.gov/18765957/
https://pubmed.ncbi.nlm.nih.gov/11371738/
https://pubmed.ncbi.nlm.nih.gov/11371738/
https://linkinghub.elsevier.com/retrieve/pii/S1542356521005942
https://linkinghub.elsevier.com/retrieve/pii/S1542356521005942
http://www.ncbi.nlm.nih.gov/pubmed/9721175
http://www.ncbi.nlm.nih.gov/pubmed/9721175
http://www.ncbi.nlm.nih.gov/pubmed/26620965
http://www.ncbi.nlm.nih.gov/pubmed/26620965
https://linkinghub.elsevier.com/retrieve/pii/S1590865810606822
https://linkinghub.elsevier.com/retrieve/pii/S1590865810606822
https://www.ageb.be/ageb-journal/ageb-volume/ageb-article/503/
https://www.aerzteblatt.de/10.3238/arztebl.2013.0387
https://www.aerzteblatt.de/10.3238/arztebl.2013.0387

	Assessment of pain associated with chronic pancreatitis: An international consensus guideline
	1. Introduction and methods
	2. Aims
	3. Methods
	4. Pain assessment instruments in general
	5. Confounding factors and specific pain types
	5.1. Placebo responses and the importance of sham control
	5.2. Balancing benefit and harm
	5.3. Pancreas specific factors in pain
	5.4. Pain associated with chronic pancreatitis in children
	5.5. Acute vs. chronic pain assessment

	6. Quality of life, mental health and quantitative sensory testing
	6.1. Quality of life and mental health in PACP
	6.2. Quantitative sensory testing

	7. Chronic pancreatitis specific pain questionnaires
	8. Conclusion
	Expert Panel
	Acknowledgements
	References


