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Abstract

Chronic pancreatitis is a progressive inflammatory disorder characterized by recurrent or persistent abdominal pain. Tradi-
tionally, pain in chronic pancreatitis has been linked to anatomical factors such as ductal hypertension, parenchymal pressure
and disease-related complications, including pseudocysts and biliary obstruction. However, emerging evidence supports a
neurobiological model of pancreatic pain, emphasizing neuropathic mechanisms and central sensitization as key contribu-
tors. Pain management in chronic pancreatitis requires a personalized, step-wise approach that combines pharmacologic
titration, endoscopic decompression and, when necessary, surgical intervention. While the World Health Organization pain
ladder, originally developed for cancer-related pain, offers a conceptual framework, its applicability to chronic pancreatitis
remains insufficiently validated across diverse patient populations. In difficult cases, opioids are often prescribed despite
increasing global concerns about opioid use disorder. The opioid epidemic highlights the importance of adopting responsible
prescribing practices, employing validated screening tools and promoting interdisciplinary collaboration to balance effec-
tive pain relief with risk reduction. Recent advances such as neuromodulators (e.g. tricyclic antidepressants, pregabalin),
celiac plexus blocks, pancreatic enzyme replacement therapy and antioxidant therapy, have improved outcomes in specific
patients. Nonetheless, there is a significant need for innovative strategies that tailor pain management, lessen dependence
on opioids and address the psycho-social aspects of chronic pain. This review emphasizes the burden of pain in chronic
pancreatitis, assesses current treatment approaches and examines the relationship between opioid stewardship and quality
of life. A paradigm shift—grounded in mechanistic understanding, multidisciplinary care and adaptable therapies—is vital
to enhance long-term outcomes while minimizing opioid-related risks and harm.

Keywords Chronic pancreatitis - Pancreatic pain - Opioid dependence - Opioid-related bowel dysfunction - Opioid use
disorder

Introduction In China, the estimated prevalence is 45.52/100,000 persons

[3] and in southern India, the reported prevalence ranges

Chronic pancreatitis (CP) is a chronic inflammatory disor-
der of the pancreas. Population-based surveys in the United
States indicate the prevalence of CP in the general popula-
tion to be 45.52 per 100,000 persons [1]. In the United King-
dom (UK), it is estimated to be 163 per 100,000 persons [2].
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from 114 to 200/100,000 persons [4]. The classical present-
ing feature of CP is chronic and severe abdominal pain. This
particular symptom adversely affects an individual’s qual-
ity of life and has deleterious psychological and economic
effects [5]. Pain in abdomen is the presenting symptom in
75% of patients with CP and 85% to 97% of patients will
develop pain at some point in the natural history of the dis-
ease, with many presenting with recurring episodes followed
by pain-free intervals that may persist for several years or
have persistent pain or recurrent pain clusters [6-9]. These
pain patterns may alternate within the same individual, often
despite surgical/endoscopic interventions [10].

The other two disease-defining symptoms of CP are exo-
crine and endocrine insufficiency. It was thought that pain
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subsides with prolonged disease duration [9]. Although this
concept of “pancreatic burnout” has been challenged by sev-
eral elegant studies on the subject. Thus, pain would prob-
ably be a prominent disease-defining symptom throughout
the natural history of CP. The present management strategy
for pancreatic pain involves the gradual introduction and
dose titration of analgesics, besides endoscopic and surgical
approaches. Psycho-social factors such as anxiety, depres-
sion and maladaptive coping styles significantly modulate
pain perception in chronic pancreatitis, often amplifying its
severity and persistence. Studies suggest that central sen-
sitization and emotional distress can exacerbate pain inde-
pendent of pancreatic pathology, highlighting the need for
integrated psychological assessment and support in clinical
management [11-13]. In this particular review, we discuss
briefly the pathophysiology of pain in CP and the emerging
issue of opioid use disorder (OUD) in this really “difficult
to manage” subset of patients.

Understanding the pathophysiology of pain
inCP

Due to the existing lacunae in the understanding of the
complex patho-physiological processes initiating and
propagating pain in CP, the management of pain is ham-
pered. Traditionally, anatomical changes in the pancreas,
namely increased ductal pressures in the pancreatic duct
(PD), heightened pancreatic parenchymal pressures and
complications arising due to the disease process including
pseudocyst, biliary obstruction, peptic ulcers, all activate
nociceptive pathways leading to pain. Contrary evidence to
this traditional belief has prompted rigorous criticism and
alternate theories have emerged emphasizing the neurobio-
logical model of pancreatic pain [14-17].

Two afferent nerve fibers innervate the pancreas: the
vagus nerve and those traversing the celiac plexus. These
fibers innervate the lower thoracic spinal cord segments
via the splanchnic nerves. Nociceptors located at the
end of primary afferent nerve endings differ from other
visceral organs in the fact that they convey solely the
pain stimuli. The prolonged inflammatory process in CP
activates these nociceptors via mechano-sensitive and
chemo-sensitive mechanisms [18]. Noxious stimuli release
inflammatory mediators, notably bradykinin, serotonin
and growth factors, which sensitize the primary sensory
neurons to further stimulation by both noxious (hyperal-
gesia) and non-noxious (allodynia) stimuli, a process often
described as “peripheral sensitization.” The action poten-
tials generated by inflammatory mediators synapse with
secondary order neurons in the dorsal horn of the spinal
cord. Three receptors located in the secondary order neu-
rons, namely N-methyl-p—aspartate (NMDA) receptors,
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neurokinin-1 (NK1) receptors, and a-amino-3-hydroxy-5-
methyl-4-isoxazole propionate, once excited by peripheral
sensitization, decrease the firing threshold of dorsal horn
neurons, a process termed “central sensitization” [19]. The
action potentials travel via the spinothalamic tract to the
tertiary-level neurons in the thalamus and further to the
somatosensory cortex. The limbic system and hypothala-
mus are also involved in the autonomic integration of pain
[20]. Two other processes are entwined in the perception
of pain, specifically “neurogenic inflammation,” i.e. the
local action of inflammatory mediators in the pancreas
(vasodilatation, infiltration of neutrophils) [21, 22] and the
modulation of pain at the level of the dorsal horn of the
spinal cord by the central nervous system (CNS), by either
facilitating or inhibiting the spinal transmission of pain
impulses [23]. Fregni and colleagues have hypothesized
that in addition to anatomical and neuronal factors modu-
lating pain, the immune system processes a “salutogenic”
mechanism and perpetuates cycles of inflammation and
continuous pain. The concept of a salutogenic mechanism
in chronic pancreatitis reframes pain not merely as a symp-
tom but as part of a brain-mediated healing response. The
CNS may modulate the immune system through neuro-
plastic changes, initiating salutogenic responses aimed at
tissue repair. However, in CP, this mechanism can become
maladaptive: persistent nociceptive signalling from the
inflamed pancreas leads to central sensitization, which in
turn sustains immune activation and inflammation. This
creates a self-perpetuating cycle where pain both reflects
and reinforces ongoing pancreatic injury. The paradox lies
in pain acting as a signal for healing while simultaneously
exacerbating the disease process through neuroimmune
feedback loops [24].

Figure 1 illustrates pain pathways and the neuroimmune
feedback loop in chronic pancreatitis.
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Impact of pain in CP

Among individuals with CP who experience pain, nearly
half report persistent symptoms that adversely affect qual-
ity of life (QOL). The precise nature and severity of pain
remain subjects of debate. Evidence—such as a small Pol-
ish study—suggests that pain intensity correlates more
strongly with QOL metrics than its frequency [5, 25-29].
In a study, Machicado et al. provide compelling evidence
that constant pain is the most significant determinant of
reduced quality QOL in patients with CP. Using data from
over 1000 patients in the North American Pancreatitis
study II cohort, the authors found that persistent pain—
especially when severe—was associated with a substantial
decline in both physical and mental health scores. Addi-
tional factors such as pain-related disability or unemploy-
ment, current smoking and comorbid medical conditions
further compounded the negative impact on QOL. Interest-
ingly, pancreatic morphology, disease duration and prior
interventions such as surgery or endotherapy did not inde-
pendently affect QOL outcomes [30].

Another aspect of the impaired QOL due to the pain in
CP is due to patients’ beliefs about the pain. In a recent
study by Keller et al., the researchers found a correla-
tion between pain beliefs and QOL impairment, wherein
patients with a tendency to self-blame and depressive
beliefs had worse QOL [31]. Therefore, the emotional
facet of pain does play a progressively significant role in
the course of pain over time [32].

The component of central processes in altering pain per-
ception suggests that cognitive factors are also associated
with pain and data is consistent with the available research
on this aspect [33—-38]. Various studies have shown alter-
ations in central pain processing (namely sensitization,
cortical reorganization and alterations in endogenous pain
modulation), similar to other chronic pain disorders and a
few have demonstrated therapeutic effects of pregabalin on
this central component of pain [39, 40]. This suggests that
even infrequent but severe pain episodes can significantly
impair physical functioning, vitality and general health
perception. These findings underscore the importance of
individualized pain assessment—not just how often pain
occurs, but how deeply it affects daily life.

Assessment of pain in CP

Assessing pain associated with CP (PACP) remains a
major clinical challenge due to its multidimensional nature
and the limitations of current tools. Most commonly used
instruments—such as the “Visual Analog Scale” and

“Numeric Rating Scale”—are unidimensional, focusing
only on pain intensity. Although simple and widely used,
they do not capture important aspects such as pain char-
acter, frequency, triggers, emotional impact and how pain
interferes with function.

Multidimensional tools such as the “Brief Pain Inventory”
and “McGill Pain Questionnaire” offer broader insights but
are not tailored to CP-specific pain, which often includes
post-prandial exacerbations, visceral localization and auto-
nomic symptoms. The Izbicki pain score, although designed
for CP, lacks formal psychometric validation and includes
static components such as workability, which may not reflect
short-term treatment effects.

Emerging tools such as the “Comprehensive Pain Assess-
ment Tool” (COMPAT) and its short form (COMPAT-
SF) aim to address these gaps by integrating CP-specific
domains and psychological comorbidities. However, their
clinical utility is limited by time constraints and the need for
further validation. Multiple guidelines have recognized the
lack of adequately validated tools for pain assessment in CP
[41-43]. Guidelines such as Pancreas Fest and Initiative on
Methods, Measurement and Pain Assessment in Clinical Tri-
als (IMMPACT) emphasize the importance of incorporating
psychological scales, e.g. “Pain Anxiety Symptom Scale”
(PASS), the “Pain Catastrophizing Scale” (PCS), the “Drug
Abuse Screening Test” (DAST) and “Quantitative Sensory
Testing” (QST) to assess central sensitization and hyperal-
gesia, yet these are rarely implemented in routine practice.
QST, including pressure pain thresholds and thermal test-
ing, is the most validated method for detecting hyperalgesia
and central sensitization in CP. In summary, while several
tools exist, no single validated instrument comprehensively
captures the complexity of CP-associated pain, underscoring
the need for a standardized, disease-specific and multidimen-
sional assessment framework [44-48].

Therefore, to suggest some standardization in the assess-
ment of PACP, Drewes et al. came out with an international
consensus guideline with a few moderate to strong recom-
mendations for a high-quality assessment and agreement
among others. These recommendations are namely pain
questionnaires to address multiple dimensions of pain and
associated symptoms, to standardize outcome assessment
in clinical trials in patients with PACP; use of additional
questions about satisfaction with social roles, productivity
and perception of treatment goal; utilization of primary,
secondary and explorative endpoints for pain in general for
studies of patients with PACP along with similar standards
for optimizing the outcome of clinical trials; account for the
placebo-related factors in randomized studies testing new
treatments; application of optimized and validated QST in
children; use of pain assessment instruments taking into
account the different pain mechanisms in acute and chronic
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pancreatitis and use of instruments to evaluate QOL and
mental health and the utilization of QST in specialist settings
to phenotype individual patients [49].

However, in a busy outpatient clinic, it would be worth-
while to adopt a hybrid approach, whereby one uses a brief
multidimensional tool such as COMPAT-SF, which has been
validated for CP and can be completed in under 10 minutes.
It captures key domains—pain severity, pattern, provoking
factors and qualitative descriptors—without overwhelming
the clinician or patient. This can be supplemented with a
unidimensional scale such as the NRS or VAS for quick
tracking of pain intensity over time. For screening psycho-
logical comorbidities—ultra-brief tools such as DAST-10,
especially in patients with persistent or disproportionate
pain, may be utilized. This layered strategy balances clinical
feasibility with diagnostic depth, allowing for meaningful
pain assessment.

Managing pancreatic pain

The present understanding of managing pancreatic pain
is based on the gradual introduction and dose titration of
analgesics, besides endoscopic and surgical approaches.
Endoscopic management with sphincterotomy and stent
placement may be used in patients with distal pancreatic
duct obstruction. Surgical techniques aim to achieve ductal
decompression/parenchymal resection or both in patients
refractory to other therapeutic measures [50, 51]. Surgical
neuroablation, pancreatic head resection, selective splanch-
nicectomy and celiac ganglionectomy have been tried with
variable results [52]. Denervation using celiac plexus block,
utilization of neurostimulation involving spinal cord stimu-
lation and trans-cranial magnetic stimulation are sparingly
used in clinical practice because of the paucity of literature
on these approaches [53, 54]. Celiac plexus block utilizes a
combination of local anesthetic agents (e.g. Bupivacaine)
and a steroid (e.g. triamcinolone) that is injected in/around
celiac ganglia. The same can be under endoscopic ultra-
sound (EUS) guidance or via intervention radiology or sur-
gical approaches [55, 56].

Detailed discussion on endoscopic and surgical
approaches is beyond the scope of this review. Hence, we

will highlight the various aspects of medical management
of pancreatic pain with special emphasis on the role of
opioids and their abuse potential.

Medical management of pancreatic pain
and World Health Organization (WHO) pain
ladder

Pain relief in CP, by and large, follows the WHO pain
ladder principle, originally prescribed for pain relief in
cancer patients [57]. Sequential and escalating dosages of
analgesics are introduced to achieve optimal pain relief.
Acetaminophen, a well-tolerated and relatively safe anal-
gesic, forms the first step. Alternatively, non-steroidal
anti-inflammatory drugs (NSAIDs) may also be used, but
gastrointestinal side effects remain a concern. Tramadol,
an opioid agonist and serotonin—norepinephrine reuptake
inhibitor (SNRI), forms the second step of the ladder.
Potent opioids such as morphine form the third step. Sur-
gery and interventional procedures have been added to the
WHO ladder, specifically catering to the management of
CP. Adjuvant drugs, notably antidepressants (e.g. Tricyclic
antidepressants), anticonvulsants (gabapentin) and anxio-
lytics, may be added at each step [11].

However, there are limitations of this approach in the
context of CP. Pain in CP may be neuropathic and cen-
trally sensitized, making the ladder’s nociceptive focus
insufficient. The ladder does not account for psychological
comorbidities, hyperalgesia or functional pain syndromes
common in CP. Moreover, long-term opioid use in CP
raises concerns about tolerance, dependence and opioid-
induced hyperalgesia.

Recent literature suggests modifying the ladder to
include: Integrative therapies (e.g. antidepressants, anti-
convulsants for neuropathic pain), interventional options
(e.g. celiac plexus block, splanchnicectomy) and psycho-
social screening and use of validated scales such as PASS
and PCS. Table 1 summarizes the drugs used in the WHO
pain ladder. Table 2 summarizes the drugs used in the
modified WHO pain ladder. Table 3 summarizes the com-
monly used opioid drugs and their side effects.

Table 1 Commonly used

. . WHO pain ladder  Class of drugs Examples
analgesics as per the WHO pain
ladder. NMDA N -methyl ‘d. Level 1 Analgesics Paracetamol, aspirin, NSAID
~asp grtate, NSAID non-steroidal Level 2 Weak opioids Tramadol, codeine, buprenorphine
anti-inflammatory drug
Level 3 Strong opioids Morphine, pethidine, oxycodone, fentanyl, methadone

Adjuvant drugs Antidepressants Amitriptyline, nortriptyline, fluoxetine, paroxetine

NMDA receptor antagonists ~ Ketamine

Gabapentinoids Gabapentin, pregabalin
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Table 2 Commonly used analgesics as per the modified WHO pain ladder

Step Class of drugs Examples

CP-specific points

1 Non-opioids Acetaminophen, NSAID

Weak opioids +non-opioids ~ Tramadol, codeine

Best for mild nociceptive pain; requires monitoring GI side
effects

Limited efficacy in neuropathic pain; risk of dependence

3 Strong opioids + adjuvants Morphine, fentanyl, pregabalin, amitriptyline Risk of tolerance, opioid-induced hyperalgesia, functional
decline
4 Interventional and multimodal Celiac plexus block, neuromodulators, cog- ~ Tailored for refractory pain and central sensitization

nitive behavioral therapy

CP chronic pancreatitis, GI gastrointestinal, NSAID non-steroidal anti-inflammatory drug

Challenges in pain management in CP

Some aspects of pain management are significant for
patients with alcohol-related CP. These patients often have
a history of alcohol abuse with frequent hospitalizations.
Societal/marital discord is not too infrequent either. Loss of
working hours, anxiety, poor sleep patterns and depression
each contribute to difficulties in managing such patients.
Patients have often tried multiple drugs for pain relief.
Thus, polypharmacy, drug interactions and dependency on
opioids for pain relief are peculiarly seen in such patients.
The disease has a multifactorial impact on patients as well
as the caregivers. Loss of employment and financial burden
on patients and caregivers add to the hardships and often
aggravate drug dependency/addictions [67]. Psycho-social
factors, in particular alcohol use, are important determinants
of pain severity in CP. Management must encompass not
only treating the pancreas’s morphological changes, but also
the patient’s QOL. Moreover, the feasibility and reliabil-
ity of the WHO step-wise ladder have not been extensively
studied across the spectrum of patients with CP. When a
multitude of pain management techniques described above
fail, medical practitioners often resort to opioids for pain
management. The American College of Gastroenterology
(ACG) guidelines recommend the use of opioids only once
other palliative modalities have been exhausted [56]. Even
though multiple formulations are commercially available,
only one randomized controlled trial (RCT) has explored
the efficacy and tolerability of transdermal fentanyl vs.
sustained-release oral morphine in 18 patients with pain-
ful CP using an open-label, randomized crossover design.
Both treatments provided comparable pain relief and patient
preference when dosed appropriately. However, transdermal
fentanyl required a 50% dose escalation beyond manufac-
turer recommendations to achieve adequate analgesia and
44% of patients experienced skin-related side effects. Addi-
tionally, patients on fentanyl used significantly more rescue
morphine (30.7 mg/day vs. 14.7 mg/day on morphine SR),
suggesting inferior baseline pain control. Notable limita-
tions of this study were its small sample size (n=18) and
short treatment duration (four weeks per arm), which may

not reflect long-term efficacy or safety [68]. There is thus an
ardent need to select patients who would benefit from opi-
oid therapy and minimize the risk of OUD. Distinguishing
therapeutic opioid use from inappropriate or excessive con-
sumption is critical to patient safety and clinical decision-
making. Opioids may be appropriately prescribed for intrac-
table abdominal pain when other modalities fail, provided
they are carefully dosed and monitored. However, excessive
use—especially in doses disproportionate to clinical need
or without clear indication—raises concerns about misuse
and potential progression to OUD. A structured approach
to prescribing, along with regular reassessment and screen-
ing for OUD, helps safeguard against misuse while ensuring
adequate analgesia.

The problem of OUD in CP

OUD can very well be considered a “health emergency”
[43]. Diagnostics and Statistical Manual of Mental Dis-
orders, 5th edition (DSM-5) defines OUD as a pattern of
opioid use that leads to significant clinical impairment and
distress. This results in frequent hospital visits, escalating
healthcare costs and healthcare resource utilization [69]. To
meet the criteria, at least two of the following 11criteria
must occur in 12 months:

e Taking opioids in larger amounts or longer duration than
intended

e Persistent desire or unsuccessful efforts to cut down or
control use

e Spending excessive time obtaining, using or recovering
from opioids

e Craving or strong urge to use opioids

Failure to fulfill major obligations at work, school or

home

Continuous use despite social or interpersonal problems

Giving up or reducing important activities

Use in physically hazardous situations

Continuous use despite physical or psychological harm
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e Tolerance (needing more for the same effect or dimin-
ished effect with the same dose)

e Withdrawal symptoms or using opioids to avoid with-
drawal

While opioid dependence refers to a physiological adapta-
tion characterized by tolerance and withdrawal upon cessa-
tion, OUD encompasses a broader spectrum of behavioral,
psychological and social impairments. Dependence can
occur even with medically supervised opioid use, whereas
OUD involves compulsive use despite harm, loss of control
and significant functional disruption. The DSM-5 criteria for
OUD emphasize maladaptive patterns of use, distinguishing
it from mere physical dependence, which alone does not
constitute a disorder [70].

“United Nations Office on Drugs and Crime (UNODC)”
published the “World Drug Report” in 2021. It states that
275 million people used controlled substances worldwide
and 36 million people met the criteria of substance abuse
disorder [71]. Among the controlled drugs, opioids happen
to be the primary cause for drug-related fatalities, contribut-
ing to 69% of all deaths secondary to drug abuse. As per the
2019 national survey, India’s opioid use prevalence is three
times the global average [72].

Recent research has also highlighted the polygenetic
inheritance of OUD; whereby multiple genes contribute to
the disease susceptibility. Key genetic variants identified
involve the opioid receptor mu-01 gene (OPRM1) and the
brain-derived neurotrophic factor (BDNF) gene. Genome-
wide association studies have highlighted the role of other
genes that affect the calcium signaling, circadian rhythm and
opioid receptor sensitivity [73].

Clinical tools that can be used to establish the diagnosis
of OUD include the “Rapid Opioid Dependence Screen”
(RODS), “Opioid Risk Tool” (ORT) and “Clinical Opiate
Withdrawal Scale” (COWS). RODS is a quick, eight-item
screening tool based on DSM-IV criteria. Its two-minute
administration time makes it ideal for primary care, correc-
tional and human immunodeficiency virus (HIV) settings
with a sensitivity of 97% and specificity of 76% [74].

ORT is a self-reported questionnaire that predicts the
risk of opioid misuse before initiation of opioid therapy for
chronic pain [75]. COWS, on the other hand, is a clinician-
administered tool to assess the severity of opioid withdrawal
symptoms [76].

Although the diagnosis of OUD relies primarily on
clinical criteria, laboratory markers in serum and urine
can support assessment, monitor treatment adherence and
detect relapse. Urine drug testing (UDT) remains the cor-
nerstone of biochemical evaluation, offering qualitative
and quantitative detection of opioids and their metabo-
lites. Common analytes include morphine, codeine, her-
oin (6-monoacetylmorphine), fentanyl, methadone and

buprenorphine, often measured via liquid chromatogra-
phy-tandem mass spectrometry (LC-MS/MS) for high
specificity and sensitivity. UDT can also detect unexpected
substances such as cocaine or methamphetamine, which
may co-occur in polysubstance use.

Serum markers are less commonly used for direct opi-
oid detection due to rapid metabolism and short half-lives,
but emerging research highlights inflammatory biomarkers
such as elevated cytokines (e.g. IL-6, TNF-a) and altered
immune cell profiles in individuals with chronic opioid
exposure. These may reflect systemic effects of opioid
misuse and offer potential for future diagnostic refine-
ment. Additionally, serum creatinine and liver enzymes are
monitored to assess organ function, especially in patients
on long-term opioid agonist therapy.

While no single biomarker definitively diagnoses OUD,
combining clinical evaluation with targeted urine and
serum testing enhances diagnostic accuracy and supports
personalized treatment strategies [77-80].

OUD is associated with a wide spectrum of medical,
psychological and social complications that significantly
impact morbidity and mortality. One of the most criti-
cal complications is respiratory depression, particularly
with potent synthetic opioids, including fentanyl, which
can lead to fatal overdose due to suppressed brainstem
respiratory centers. Injectable use predisposes to increased
risk of transmission of viral infections such as hepatitis
C, hepatitis B and HIV. Besides, psychiatric comorbidi-
ties—including depression, anxiety and increased sui-
cide risk—are also prevalent. Repeated opioid exposure
often leads to tolerance, necessitating escalating doses to
achieve the same effect, while cessation or reduction can
trigger withdrawal symptoms such as restlessness, muscle
aches, gastrointestinal distress and dysphoria [81].

As per the available statistics, almost 66% of patients
with CP use opioids. Over the last two decades, there has
been an astounding 57.6% increase in the use of opioids in
CP [44]. There is paucity of literature on clinical studies
analyzing the magnitude of the problem in patients with
CP. Nusrat et al. have retrospectively analyzed 112 in-hos-
pital patients, with 51% having received opioids for pain
relief with a mean daily morphine equivalent of <200 mg
and around 40% having received transdermal fentanyl.
This study highlighted the interrelation between alcohol-
related pancreatitis, the presence of pain and the use of
opioid drugs and affective spectrum disorders, which in
turn points to a higher abuse potential [82]. Shah et al.
identified 48.9% of patients of CP visiting the outpatient
department with a history of chronic opioid use. History
of recurrent pancreatitis, ongoing alcohol and tobacco use,
besides features of anxiety and depression led to chronic
opioid use. These patients were more likely to undergo
other therapeutic interventions such as surgery for celiac
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plexus block, besides concurrent use of benzodiazepines
and gabapentinoid [83].

In a large retrospective cohort study, Bila et al. screened
176,857 patients of CP and documented OUD in 3.8% of
these patients. Disease severity, obesity and depression
were independent predictors for the development of OUD
[84]. Barth et al. have also emphasized that higher pain
intensity, poor quality of life parameters and alcohol use
as predictors of opioid use in CP [85]. Adejemo et al.
screened 87,068 CP patients over two years and 4.9% of
these had concomitant OUD. Females, younger patients,
those visiting urban health centers, patients with mental
health disorders and a history of non-opioid substance use
were more likely to suffer from OUD [86].

A 2024 study from Kovai Medical Centre, Tamil Nadu,
implemented an Opioid Stewardship Programme across
departments, including gastroenterology and general medi-
cine, relevant to CP care. Among 471 patients, tramadol
was the most prescribed opioid, followed by fentanyl and
buprenorphine patches. Morphine was reserved for chronic
pain cases. Combination therapy (opioid + non-opioid)
was common, especially when monotherapy failed to meet
pain goals. Side effects such as constipation (21.6%), nau-
sea (12.1%) and sleeping disturbances were frequently
reported, especially with benzodiazepine co-prescription.
The study emphasized multimodal pain management and
documented opioid tapering plans, suggesting a shift toward
safer prescribing practices in chronic pain settings [87]. A
multicenter cohort study by Wu et al. [88] involving 4307
patients hospitalized for acute pancreatitis found that 40.7%
of patients with alcohol use disorder (AUD) had received
opioids at baseline, compared to 44.0% without AUD. How-
ever, patients with alcohol-related pancreatitis had a higher
median morphine equivalent dose on admission (17.5 mg)
than those with gallstone pancreatitis (12.5 mg) [88].

In a separate study by Perera et al., patients with alcohol-
related AP received almost double the cumulative opioid
dose over the first three days compared to gallstone AP
(42.8 mg vs. 22.1 mg). These findings suggest that opioid
exposure is significantly higher in alcohol-related pancre-
atitis, both in terms of frequency and dosage, which may
reflect more severe pain or altered pain processing. While
direct rates of OUD stratified by etiology are limited, the
co-occurrence of AUD and higher opioid use points to a
potentially elevated risk of misuse in this sub-group [89].

The “Epidemiology of chronic and acute pancreatitis
study in India (EPICAP-India)” is a multi-center epide-
miological study encompassing 110,000 patients across 10
Indian states. The study focuses on patients with AP and
CP, including risk factors such as opioid abuse. This study
aims to identify genetic and environmental factors of CP and
associated substance abuse [90].

@ Springer

Risk of malignancy?

The use of prescription opioids for the management of
chronic pain has increased unusually in the US and not unex-
pectedly, the opioid addiction rates among these patients
have increased, with almost one-third of such patients mis-
using opioids and almost 12% developing an OUD. In the
background of such numbers, an unusual association that
has arisen is the risk of malignancy [91]. The genesis of
possible carcinogenicity in cancers other than PC from opi-
oid use stems from the mechanism of action of opioids and
there is data about this effect [92]. Numerous studies have
revealed that opioids may have the potential to promote can-
cer evolution and metastases in different types of cancers,
including breast, prostate, lung, esophagus and liver. The
various mechanisms include mTOR pathway activation, pro-
motion of angiogenesis, epithelial-to-mesenchymal transi-
tion and alteration of the gut microbiome, which in turn has
been associated with pancreatic carcinogenesis. Specifically
concerning PC, a large retrospective study in patients with
unresectable tumors found a negative correlation between
opioid usage and survival time [93-95].

In a prospective cohort study involving 50,045 adults
from northeastern Iran followed over a median of 7.4 years,
Moossavi et al. found that high cumulative opium use (> 81
nokhod-years, where 1 nokhod = 0.2 g) was associated with
a markedly increased risk of pancreatic cancer (PC). Even
after adjusting for age, sex, BMI, diabetes, smoking and
cumulative cigarette use, the hazard ratios (HR) remained
significant—HR: 3.01 (95% CI: 1.25-7.26) and HR: 3.56
(95% CI: 1.49-8.50), respectively. Sensitivity analyses that
excluded early users continued to show elevated risk (HR:
2.75, 95% CI: 1.14-6.64), underscoring opium use as a
potential modifiable risk factor for PC [96]. In another case-
control study conducted across four endoscopic ultrasound
centers in Tehran, Shakeri et al. investigated the associations
of opium use, cigarette smoking and alcohol consumption
with pancreatic cancer. The study included 357 incident
cases of PC (316 histopathologically confirmed adenocar-
cinomas and 41 clinically diagnosed) and 328 controls with
normal pancreatic findings. After adjusting for potential
confounders, opium use (OR: 1.91; 95% CI: 1.06-3.43) and
alcohol consumption (OR: 4.16; 95% CI: 1.86-9.31) were
significantly associated with increased risk of PC. Notably,
cigarette smoking was not associated with elevated risk (OR:
0.93; 95% CI: 0.62-1.39), diverging from findings in west-
ern populations. These results underscore opium and alcohol
as potential modifiable risk factors in this region, while high-
lighting the need for further research into population-specific
cancer determinants [97].

Additionally, a recent post-hoc analysis of two randomized
controlled trials of patients with advanced malignancy
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(including PC) revealed that the use of an opioid antagonist
significantly improved overall survival compared to placebo
[98].

Furthermore, in a recent study by Barlass et al., wherein
they used regression models to test the association between
levels of PC rate and opioid death/use rates during 17 years
(1999-2016), an increase in PC over time was noted along
with increased opioid death rates. In addition to the conven-
tional risk factors for PC, a significant interaction between
opioid death rate and obesity prevalence (p =0.0002) was
seen, thereby indicating higher rates of PC in regions with
elevated levels of both obesity and opioid usage four years
prior. They concluded that in addition to obesity prevalence
showing an upward trend, the opioid death rate at four years
prior significantly predicted the initial incidence of PC
(» <0.0001) and had a significant effect on the estimated
annual change in the rate of PC (p <0.0001). Thus, opioid
use may yet be an unidentified risk factor contributing to
the increasing incidence of PC in the US, although more
global data is required in this regard. Furthermore, opioid
use remained a significant predictor of the PC rates, although
the overall effect becomes weaker over time, signifying a
possible ceiling effect [99].

However, it is prudent to mention that while opioid use
has been associated with increased PC risk in general pop-
ulations, there is currently no direct evidence evaluating
whether CP patients with opioid use disorder are at a higher
risk compared to opioid-naive CP individuals.

Opioid-related bowel dysfunction (OBD)

Opioids affect gut motility. The umbrella term OBD encom-
passes various manifestations such as constipation, bloat-
ing, nausea, ileus and, at times, pain aggravation. The most
sinister among these are “narcotic bowel syndrome” (NBS)
and “opioid-induced hyperalgesia” (OIH).

NBS is a peculiar sub-type of opioid-related bowel dys-
function characterized by recurrent episodes of abdominal
pain that worsen with continuing narcotic use or with escalat-
ing doses of narcotics. To begin with, the pain is intermittent
colicky, but worsens when the effect of the narcotic wears
off. Over time, pain-free periods become shorter, requiring
repeated doses and often escalation of narcotics. These fur-
ther precipitate adverse effects on pain sensation and delayed
motility. Thus, a full-blown syndrome of NBS manifests.
During the acute phase, the radiological picture mimicking
adynamic ileus and pseudo-obstruction erroneously leads to
a diagnosis of partial bowel obstruction. Early recognition is
imperative to avoid narcotic dose escalation [100].

OIH is a distinct, characteristic entity that explains the
loss of drug efficacy in a subset of patients. Basic pathophys-
iology is the “nociceptive sensitization” secondary to opioid

use. The postulated hypothesis implicates the role played by
neuroplastic changes in the peripheral and central nervous
systems that further cause sensitization of pronociceptive
pathways. Unexplained pain, diffuse allodynia not associated
with original pain and increasing pain with increasing doses
of opioids should alert the physician to the possible diagno-
sis. NMDA receptor agonists such as ketamine, methadone,
propofol and alpha receptor agonists have all been used in
post-op settings. However, it has not been evaluated in man-
aging OIH in patients with CP [101].

Managing opioid use disorder

Managing OUD can be difficult. The following meth-
ods may help when treating patients with CP: adopting a
“Medication-Assisted Treatment (MAT)” approach, which
mainly combines medications with behavioral therapies.
FDA-approved options include extended-release naltrex-
one, methadone and buprenorphine. These medications
effectively reduce cravings, ease withdrawal symptoms and
improve retention in treatment programs. Naltrexone, a pure
opioid antagonist, binds competitively to mu-opioid recep-
tors, blocking the euphoric and analgesic effects of opioids.
Methadone is a full opioid agonist, while buprenorphine is
a partial opioid receptor agonist. Naloxone is a rapid-act-
ing opioid antagonist used primarily to reverse overdoses,
restoring breathing and consciousness in emergencies. When
combined with naloxone, buprenorphine has a ceiling effect
that lowers overdose risk. It is preferred for its safety pro-
file and flexibility in outpatient settings, although studies
suggest it may have lower retention rates than methadone.
Methadone, also a full opioid agonist, remains the most
established opioid agonist therapy, showing better retention
and effectiveness, especially in high-risk patients such as
those with injection opioid use or unstable social situations.
A recent population-based cohort study in British Columbia
compared buprenorphine/naloxone and methadone, finding
methadone associated with lower treatment discontinuation
rates, while both treatments had similar mortality outcomes.
These findings emphasize the importance of customizing
treatment choices based on individual patient characteristics,
risk factors and clinical environments.

The “Integrated care model” regards OUD as akin to
other chronic disorders such as diabetes and hypertension.
It envisages a multidisciplinary approach involving physi-
cians, psychologists, social support and peer groups. This
model proposes integrating treatment of OUD into primary
care and community health settings (Table 4).

There is an ardent need to streamline and regularize the
opioid prescription system for CP. Healthcare professionals
should carefully select patients who would benefit from opi-
oid therapy and assess their baseline risk of misuse potential.
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Table 4 Severity of OUD as

L Severity level
per DSM-5 criteria. OUD

No. of symptoms

Description

opioid use disorder, DSM-5 Mild 02-03
Diagnostics and Statistical
Manua.ll.of Mental Disorders, Moderate 04-05
5Sth edition

Severe >06

Early signs of problematic use

Social and occupational functioning may still be maintained
Clear impairment in functioning

Increased risk of health and social consequences

High level of dependence

Significant disruption in daily life and health

Current opioid misuse measure (COMM), though validated
in non-alcohol-related CP, is one such tool that may be uti-
lized across other patients with CP. COMM comprises a
17-item self-reported tool. The questionnaire enquires about
patients’ current medication administration details. Each
question consists of the relative frequency of a thought or
behavior over the last 30 days, varying from O (never) to
4 (very often). The questionnaire has been suitably modi-
fied for patients who may not be completely truthful in their
replies. A score of 9 or more in this validated and cross-
validated questionnaire suggests a 30-day misuse potential
of the prescription drug. Barth et al. have analyzed the use
of COMM in addition to other “Brief Pain Inventory”, “short
form-12”, “Quality of Life Measure”, “Center for Epidemio-
logical Studies 10-item depression scale” and “single item
current alcohol use.” Their research emphasizes that current
alcohol use, depression, poor quality of life and pain inten-
sity may be used as variables to identify patients with a high
risk of opioid misuse in patients with pancreatitis [85]. A
one to four-week course of low-dose opioids (<40 morphine
mEq) before considering long-term opioid therapy is gener-
ally recommended by most experts in managing non-cancer-
related pain [103—106]. At present, there is no evidence to
suggest better efficacy of one opioid over the other. Most
experts prefer tramadol over extended-release preparation
owing to their higher risk of overdosage. Patients who are

unable to tolerate oral formulations should be prescribed
transdermal preparations. Patient education and follow-up
using validated questionnaires about opioid misuse should
be religiously followed in clinical practice. Table 5 high-
lights the morphine milligram equivalents (MME) of com-
monly used opioids [102, 107].

For managing NBS, an effective treatment strategy is
the biopsychosocial approach. A strong physician-patient
relationship and timed narcotic withdrawal are impera-
tive. Temporary use of long-acting benzodiazepines such
as lorazepam, tricyclic antidepressants for antidepressant
action, clonidine, an alpha 2 receptor agonist for sympathetic
control, treatment of constipation using polyethylene glycol
as osmotic laxatives and psychological counseling are the
other pillars of disease management [108].

In patients with CP who develop OUD, managing with-
drawal requires a tailored, multidisciplinary approach. Shah
et al. highlighted that CP patients with chronic opioid use
often exhibit polypharmacy, psychiatric comorbidities and
higher healthcare utilization, underscoring the need for
structured withdrawal protocols. Strategies include gradual
tapering under supervision, use of non-opioid analgesics
(e.g. acetaminophen, gabapentinoid) and incorporation of
neuromodulators such as pregabalin to mitigate both pain
and withdrawal symptoms. Collaboration with pain special-
ists and use of prescription monitoring programs can help

Table 5 Morphine milligram

Conversion factor

Notes

. Opioid

equivalents (MME) of

commonly used opioids Morphine 1.0
Hydrocodone 1.0
Oxycodone 1.5
Hydromorphone 4.0
Oxymorphone 3.0
Codeine 0.15
Tramadol 0.1
Tapentadol 0.4
Methadone

Fentanyl patch

Variable (4-12)
2.4 (mcg/h)

Reference standard

Commonly used in combination products

Higher potency, associated with more GI side effects
Potent; useful in severe pain

Available as an extended-release formulation

Weak opioid: used in mild pain

Dual mechanism of action, lower abuse potential

Dual mechanism (p-opioid receptor ago-
nism+ noradrenaline reuptake inhibition), less
constipation

Non-linear conversion requires physician oversight
Transdermal; conversion based on patch strength

Each opioid has a conversion factor based on its strength compared to morphine. MME is calculated as
follows: Multiply the dose of the opioid by the number of times it is taken per day. And then multiply that

total by the drug’s conversion factor
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Table 6 Proposed multilevel

At . Level Key considerations Reference

strategy to minimize misuse
of opioi(%s.in CP. CP chronic Patient-level - Use validated screening tools (e.g. COMM, ORT) [84]
pancreatitis, COMM current - Assess psychiatric comorbidities, substance use, polypharmacy
opioid m1.31]1{se mtlaasure, ORT - Engage in shared decision-making
Opioid Risk Too Clinician-level - Start with immediate-release opioids at lowest effective dose [110]

- Reassess within 1 to 4 weeks

- Avoid escalation > 90 morphine milligram equivalent (MME)/day

- Co-prescribe naloxone

Regulatory/Govern- Implement prescription drug monitoring programs (PDMPs) and pre- [86]

ment-level

scriber education

- Support multidisciplinary pain clinics
- Promote non-opioid research and access

reduce misuse while ensuring continuity of care [83, 109].
Table 6 highlights a multilevel strategy to minimize misuse
of opioids in CP.

Lifestyle modification

The bio-physiological model of pain encompasses the com-
plex interplay between physical, social and psychological
factors that affect the perception of pain. These domains
provide valuable intervention targets that may be employed
in managing pain in CP. Almost 40% of patients with CP
have higher levels of anxiety and depression as compared to
the general population [110]. Substance abuse, especially
alcohol and tobacco, is well-recognized cause for recur-
ring pain in CP [111, 112]. Psychosocial factors, namely
emotional function, sleep quality and pain-related interfer-
ence with day-to-day activities. Patients’ belief systems and
expectations, catastrophizing, all play a pivotal role in the
perception of pain. Thus, cognitive behavioral therapies that
aim to challenge negative thoughts, change behavior patterns
that worsen pain and enhance a patient’s ability to cope with
pain may be employed in the management of painful CP. A
multidisciplinary approach utilizing psychosocial interven-
tions in managing painful CP has been incorporated into
recent guidelines [87].

To conclude, opioids are an important component of
therapeutic algorithms while managing patients with CP.
However, the ongoing opioid epidemic and the real risk of
OUD warrant careful monitoring and incorporating newer
and probably innovative therapeutic approaches while man-
aging pain in CP.
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