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Abstract
Chronic pancreatitis (CP) continues to be a clinical chal-
lenge. Persistent or recurrent abdominal pain is the 
most compelling symptom that drives patients to seek 
medical care. Unfortunately, in spite of using several 
treatment approaches in the clinical setting, there is no 
single specific treatment modality that can be earmarked 
as a cure for this disease. Traditionally, ductal hyper-
tension has been associated with causation of pain in 
CP; and patients are often subjected to endotherapy 
and surgery with a goal to decompress the pancreatic 
duct. Recent studies on humans (clinical and laboratory 
based) and experimental models have put forward sev-
eral mechanisms, including neuroimmune alterations, 
which could be responsible for pain. This might explain 
the partial or no response to single modality treatment 
in a significant proportion of patients. The current re-
view discusses the recent concepts of pain generation 
in CP and evidence based therapeutic approaches (other 
than ductal decompression) to handle persistent or re-
current pain. We focus primarily on parenchymal and 
neural components; and discuss the role of antioxidants 
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and the existing controversies, drugs that interfere 
with neural transmission, pancreatic enzyme supple-
mentation, celiac neurolysis, and pancreatic resection 
procedures. The review concludes with the treatment 
approach that we follow at our institute.

© 2013 Baishideng. All rights reserved.
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Core tip: Pain in chronic pancreatitis (CP) has multiple 
but simultaneously occurring mechanisms. Recent data 
have shown expression of nociceptors and neurotrophic 
factors in different neural locations. The expression of 
these and other neural chemokines (fractalkine) have 
positive correlation with pain. Pain also results from 
global sensitization. Among the therapeutic modalities, 
beneficial effects have been demonstrated with methio-
nine containing antioxidant micronutrients supplements 
and pregabalin. Of the pancreatic enzymes, only non-
enteric coated preparations might benefit a subgroup of 
patients. The threshold for performing celiac neurolysis 
should be high in view of variable response across clini-
cal trials.
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INTRODUCTION
Pain in chronic pancreatitis (CP) is as enigmatic as the 
disease itself. There is currently no definitive cure for the 
illness; and treatment usually centers on pain relief  and 



management of  exocrine and endocrine dysfunction. 
85%-90% patient will have abdominal pain at presenta-
tion[1]; and in our experience over two-third of  patients 
would present with ductal calculi and/or stricture (un-
published data). Traditionally, pain in CP has been largely 
associated with ductal hypertension. However, as evident 
from the literature, recurrence of  pain is common even 
after ductal decompression in the form of  extracorporeal 
shock wave lithotripsy (ESWL), endoscopic retrograde 
cholangiopan-creatography (ERCP) or lateral pancre-
aticojejunostomy. Over the past several years, a host of  
pain mechanisms have been proposed and demonstrated 
directly or indirectly in humans[2]. Most important among 
these are oxidative stress and inflammation induced 
pancreatic nociception, pancreatic neuropathy/neuro-
plasticity and central neuroplasticity. There appears to be 
significant cross talk among the different mechanisms, 
which could explain the partial or no success of  single 
modality treatment approaches. This mandates a holistic 
and conceptualized approach to pain management in CP, 
aided by the little evidence available.

This review addresses the current concepts of  gen-
esis of  pain in CP and evidence based management 
approaches focusing primarily on the parenchymal and 
neural components. 

PAIN MECHANISMS
Nociception
Nociception refers to the perception of  pain sensation as 
a result of  activation of  pain receptors (nociceptors). The 
proteinase-activated receptor 2 (PAR-2) and the transient 
receptor potential vanilloid 1 receptors are two discrete 
types of  nociceptors that have been shown to be present 
in the pancreas specific sensory nerves and dorsal root 
ganglia[3,4]. It is now known from experimental models 
that even sub-inflammatory doses of  trypsin could bind 
to the PAR-2 receptor, thereby suggesting trypsin as a 
potential nociceptive stimulus, independent of  its inflam-
matory role[4]. Other nociceptive stimuli that have been 
proven or speculated to stimulate pancreatic nociceptors 
include tryptase, alcohol metabolites, protons, bradykinin, 
hydrogen sulphide, serotonin and calcium[5]. The primary 
sources of  intrapancreatic tryptase are the mast cells that 
infiltrate the pancreatic nerves in CP. The latter mediators 
are known to be released by injured acinar cells. Recently, 
another nociceptor namely the ligand-gated cation chan-
nel Transient receptor potential ankyrin 1 has also been 
shown to cause pancreatic inflammation and visceral hy-
persensitivity[6]. 

Other than the above-mentioned ligands, several 
neurotrophic factors like nerve growth factor (NGF), 
brain derived neurotrophic factor (BDNF), glial-derived 
neurotrophic factor and artemin are expressed locally in 
the pancreas in response to inflammation and bind to 
specific receptors at different regions within the nerves 
(Figure 1)[7-10]. These factors, after binding to the respec-
tive receptors cause nociceptive sensitization and neural 

proliferation. Interestingly, the expression of  TrkA, 
BDNF and artemin has been found to correlate with the 
severity of  pain in patients with CP[2]. 

Even though ductal hypertension had been consid-
ered to be a major cause of  pain in CP, the mechanism 
was not known clearly. Recently, it was shown in ex-
perimental models that increase in pressure can activate 
pancreatic stellate cells (PSC), which in turn can generate 
oxidative stress[11]. Furthermore, ethanol and smoking 
can by itself  lead to oxidative stress within the PSCs[12,13]. 
Oxidative stress is capable of  generating a pro-inflamma-
tory state by means of  activating immune cells, increasing 
expression of  pro-inflammatory cytokines, and activating 
cytokine receptors and transcription factors (e.g., tumor 
necrosis factor alpha, NF-κB)[2]. This could indirectly or 
directly sensitize the intrapancreatic pain receptors. The 
response of  pain in CP along with normalization of  cir-
culating oxidant stress markers after treatment with high-
dose anti-oxidants is a testimony to this.

Once activated, the pain receptors generate an ac-
tion potential in the first order sensory neurons of  spinal 
levels T5 to T9. The action potential travel forward (ante-
grade) to the dorsal horn (gray matter) of  the spinal cord 
where it results in the release of  the neurotransmitters 
glutamate, calcitonin gene related peptide (CGRP) and 
substance P[14]; which subsequently excites the second or-
der neurons in the dorsal horn via N-methyl D-aspartate, 
α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid 
receptors and the neurokinin 1 (NK-1) receptors[15]. The 
nociceptive transmission is then propagated through the 
ascending pathways in the spinal cord white mater to the 
thalamus, from where third order neurons relay to the 
sensory cortex, limbic system and the thalamus for cog-
nitive and affective integration of  pain. The sympathetic 
efferent cell body is the other sensory component to 
which the first order pancreatic nociceptive neurons proj-
ect. This in turn relays to the celiac plexus via the greater 
splanchnic nerves and finally synapses with the second 
order sympathetic neurons. Axons of  these sympathetic 
neurons then travel cephalad in the vagal trunks[2].

Neural mechanisms 
Several neuroimmune and neuroplastic mechanisms 
have been described in CP pain over the recent years in 
humans and experimental models. The most conspicu-
ous neural changes in the intrapancreatic nerves include: 
(1) infiltration of  inflammatory cells (especially mast 
cells and eosinophils)[16]; (2) neural edema and perineural 
disruption[17]; (3) Schwann cell (glial cell in peripheral 
nerves) proliferation[18]; and (4) neural hypertrophy and 
sprouting[19], to name a few. The magnitude of  these 
changes has been shown to correlate with the severity of  
pain, thereby ascribing them a causal role for neuropathic 
pain in CP. Possible factors that could be responsible 
for neural inflammation in the pancreatic nerves include 
glutamine, CGRP, substance P, and fractalkine. Some 
of  these mediators can travel retrograde (antidromic) 
from the dorsal horn to the intrapancreatic nerve end-
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ing and induce chemotaxis of  inflammatory cells[2,20,21]. 
Furthermore, overexpression of  two important mark-
ers, namely, nestin and growth-associated protein-43 has 
been demonstrated in pancreas of  human CP[19]. These 
two are markers of  neuroplasticity/neural regeneration 
and are responsible for Schwann cell and neural growth. 
The composite of  these findings and the associated pain 
clearly points towards profound neural remodeling within 
the pancreas (pancreatic neuroplasticity). These changes 
have important bearing on pain processing in central 
nervous system both at the level of  the spinal cord and 
higher centers. Continuous sensitization of  the intrapan-
creatic nociceptors due to persistent inflammation results 
in continuous stimulation of  second order neurons pres-
ent the dorsal horn of  the spinal cord, a phenomenon 
called global sensitization[22]. The clinical surrogate of  
global sensitization is an increase in the area of  referred 
pain due to convergence of  afferent fibres from different 
visceral and somatic organs on the same hyperexcitable 
secondary spinal neurons. This has been demonstrated 
recently in patients with CP, in whom the areas involved 
in referred pain in response to esophageal, gastric and 
duodenal stimulation were significantly higher than those 
in controls[23]. Global sensitization results in two impor-
tant phenomenon, mechanical allodynia (generation of  
pain after a physiological or non-noxious stimulus) and 
inflammatory hyperalgesia (amplified pain response to 
normal or minimal pain stimuli). The other manifestation 
of  global sensitization is an increasingly painful response 

to repetitive but isointense stimuli. This is known as tem-
poral summation, which has been clearly demonstrated in 
patients with CP[24,25]. It has also been demonstrated that 
early event-related brain potentials are altered in several 
key pain processing areas in the cerebral cortex in re-
sponse to visceral stimulation in patients with CP[23]. This, 
along with a posteromedial shift in the electrical dipoles 
indicates significant neural reorganization in the cere-
bral cortical pain processing architecture. This is central 
neuroplasticity. Other evidence of  central neuroplasticity 
in CP has come from clinical studies that have shown 
increase in theta activity on electroencephalogram (EEG) 
and increased activity in the right secondary somatosen-
sory area on magnetic resonance spectroscopy[26,27]. Fur-
thermore, abnormalities have been demonstrated in the 
descending inhibitory pathways from the cortex, which 
tilts the balance between these and ascending excitatory 
pathways in favour of  more central pain processing ab-
normalities[28].

Figure 2 depicts a conceptual model of  pain in pa-
tients with CP.

CLINICAL EVALUATION
Even though different mechanisms for pain in CP have 
been proposed and demonstrated, there are currently no 
easily available and clinically validated tools to identify 
the type of  pain. A clinical history of  new or wider areas 
of  referred pain could be an indicator of  the develop-
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Figure 1  Schematic diagram representing neuroimmune mechanisms of pain in patients with chronic pancreatitis. The TrkA receptors (for nerve growth fac-
tor, NGF) are expressed on the sensory and sympathetic nerve fibres, p75 (for brain derived neurotropic factor, BDNF) on the perineurium and glial cell line-derived 
neurotrophic factor receptor α3 (GFRα3) (for Artemin) on the Schwann cell nuclei and intrapancreatic ganglia. The receptor expression is mediated by inflammation 
involving inflammatory cells and neural elements.
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ischaemia, and neural inflammation. For the management 
of  chronic and recurrent pain in CP, following treatment 
modalities have been practiced.

Analgesics 
For short-term relief  of  pain in CP, the World Health 
Organization pain ladder, starting with an nonsteroidal 
anti-inflammatory drugs may be followed[33]. It is a com-
mon practice in many western countries to use opiates 
long-term to ameliorate chronic and recurrent pain. How-
ever, even though high potency opiates like morphine 
and analogues are effective, they should be avoided as a 
first line drug as far as possible due to the risk of  drug 
dependence and potentiation of  side effects, including 
narcotic bowel syndrome. Furthermore, morphine and 
codeine can cause activation and degranulation of  mast 
cells, thereby overriding the beneficial effect while wors-
ening the inflammation and pain[34]. Tramadol, though a 
low potency selective μ-opiate receptor agonist, has been 
shown to be as effective as higher potency narcotics but 
with a significantly better safety profile[35]. Other effective 
alternatives for severe continuing pain include epidural 
buprenorphine and transdermal fentanyl (patch)[36]. 

Antioxidant micronutrients 
The primary aim of  antioxidant micronutrient therapy in 
CP is to supply methyl and thiol moieties for the transsul-
furation pathway, which is essential for protection against 
reactive oxygen species (ROS) mediated electrophilic 
stress[37]. It has been demonstrated in clinical studies that 
there is a significant reduction in antioxidant defense 
in patients with CP. Studies from the United Kingdom, 
India and Spain have used a antioxidant cocktail con-
sisting of  methionine, organic selenium, ascorbic acid, 
β-carotene, and α-tocopherol; out of  which 2-4 g/d of  
methionine (which preserves the transsulfuration path-

ment of  neuropathy. An objective questionnaire based 
tool namely painDETECT has been used to evaluate 
neuropathic pain in the context of  radiculopathy[29]. This 
questionnaire evaluates components pertaining to neuro-
pathic pain (for e.g., burning/tingling nature of  pain); and 
could have a potential use in patients with CP to assess 
the neuropathic component of  the total pain. Persistence 
of  theta wave on EEG is another proven feature of  de-
velopment of  central neuroplasticity[26]. However, this has 
not been tested and validated in large multicenter studies 
to be recommended for use in the routine clinical setting. 
Furthermore, even though few groups have used quan-
titative sensory testing for evaluation of  pain in CP, this 
may not be feasible widely[30].

PAIN MANAGEMENT BEYOND DUCTAL 
DECOMPRESSION
In routine pancreatology practice, usually three broad 
categories of  CP patients with recurrent or persistent 
pain are encountered, namely those with ductal obstruc-
tion (with calculi or stricture), those after ductal decom-
pression (post-endotherapy/surgery) with a dilated duct 
and those with a non-dilated duct but only parenchymal 
changes. In the first category, ductal decompression in 
the form of  endotherapy (ESWL with/without ERCP 
and ductal stenting) is the current standard of  care[31,32]. 
Discussion of  management of  this group of  patients is 
out of  the scope of  the current review. In the second cat-
egory, it is important to rule out recurrent stones (which 
may be radiolucent), stricture, local complications (like 
inflammatory mass, biliary obstruction, pseudocysts), and 
cancer. In the absence of  these, recurrent pain in this 
group of  patients (and also in the third group) is most 
likely to be associated with predominant neural mecha-
nisms resulting from interstitial hypertension, tissue 

Ductal/interstitial
hypertension

Local oxidative 
stress

Local inflammation

Nociception

Pancreatic neuropathy/
neuroplasticity

Central neuroplasticity

Figure 2  Schematic representation of the conceptual framework of pain mechanisms in chronic pancreatitis.
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way in acinar cells) is believed to be the most important. 
Table 1 shows the clinical trials that have evaluated the 
effect of  antioxidant micronutrient supplementation on 
pain relief  in CP[38-43]. The largest randomized controlled 
trial (from India) with 127 patients that used organic 
selenium (600 μg), ascorbic acid (0.54 g), β-carotene 
(6000 IU), α-tocopherol (270 IU) and methionine (2 g) 
for six months demonstrated a significant reduction in 
the number of  painful days compared to placebo (7.4 ± 
6.8 d vs 3.2 ± 4.0 d, respectively; P < 0.001) and use of  
analgesic tablets per month[42]. There was also significant 
concomitant reduction in markers of  oxidative/electro-
philic stress like TBARS and improvement in antioxidant 
capacity. However, the clinical efficacy found in this trial 
was negated by the most recent randomized trial from 
Manchester (ANTICIPATE study), which concluded that 
even though micronutrients increased the antioxidant lev-
els in blood, they did not produce adequate pain relief[43]. 
It is important to note that in contrary to the Indian 
study, patients in the ANTICIPATE study were on high 
dose of  narcotics, many continued to consume alcohol 
and many did not respond to other forms of  therapy ei-
ther[44,45]. We believe that the optimal dose of  antioxidant 
micronutrients confers definite benefit in terms of  pain 
relief  in carefully selected patients with CP. Even though 
it is advisable to monitor plasma glutathione and micro-
nutrient concentrations, and titrate doses accordingly, in 
practice this may not be feasible. 

In addition to the fixed dose antioxidant cocktail regi-
men, it is also important to give dietary advise on intake 
of  anti-oxidant rich diet, and avoid practices that can 
adversely affect the bioavailability of  dietary antioxidants 
(e.g., vegetables cooked in high temperature)[46]. Folate 
deficiency can hinder with methionine recovery for the 
transsulfuration pathway[2,47]. Therefore folic acid supple-
mentation could provide additional benefits especially to 
the alcoholic CP patients. 

Drugs that interfere with neural transmission 
In clinical practice, tricyclic antidepressants (like amitryp-

tiline) and serotonin-norepinephrine reuptake inhibitors 
(like duloxetine) are frequently used for refractory pain in 
CP, based on the observed benefits in other neuropathic 
states. Similarly, anticonvulsants like gabapentin and pre-
gabalin, which are first line drugs for diabetic neuropathy 
have also been used. However, among all these agents, 
only pregabalin have been tested in a randomized con-
trolled setting. A recent randomized controlled trial (RCT) 
evaluated the effect of  increasing doses (150-600 mg/d) 
of  pregabalin for three weeks on pain in 64 patients with 
CP; and demonstrated that there was significant reduction 
in pain score in the pregabalin arm [-36% (95%CI: -43 - 
-29)] vs -24% (95%CI: -31 - -16); P = 0.02][48]. Significant 
improvement was also observed in the patient’s global 
impression of  change at the end of  the study. Ninety-one 
percent of  patients had some adverse events in this trial, 
of  which the most common were neurological (feeling 
drunk in 35%, and light-headedness in 12%). Rest of  the 
adverse events was similar to those in the placebo arm. 
The number (proportion) of  patients with serious adverse 
events in the pregabalin and placebo patients was 4 (12%) 
and 2 (7%) respectively; and this difference was not statis-
tically significant. Pregabalin is α2δ receptor blocker that 
decreases presynaptic release of  glutamate, noradrena-
line and substance P; and has been shown to improve 
pain in CP by inhibiting central sensitization[49]. Studies 
have shown that the inhibition of  central sensitization is 
manifested by normalization of  the theta band on EEG, 
particularly in the parietal lobe[50]. These studies does give 
a comprehensive mechanistic insight of  the beneficial role 
of  pregabalin on chronic pain in CP. Further long-term 
follow-up studies would complement the current evidence 
and provide data on the long term efficacy of  the drug.

Pancreatic enzymes
Pancreatic enzymes have been often used to control pain 
in CP. This is based on the hypothesis that proteases in 
the enzyme supplement would inhibit overstimulation of  
duodenal cholecystokinin (CCK) receptors, which will 

Table 1  Studies evaluating the role of antioxidant micronutrients on clinical outcomes, including pain, in patients with chronic 
pancreatitis

Ref. Study type Antioxidant micronutrients used Indications; study duration Outcomes

Uden et al[38] 1990 DB double dummy 
cross over

Vit C; Vit E; Beta carotene; Selenium; 
Methionine

n = 20 (ACP, ICP, IAP) 20 wk ↓ in VAS

De las Heras Castaño et al[39] 2000 Open label Vit C; Vit E; Beta carotene; Selenium; 
Methionine

n = 19 (ACP, ICP, RAP) 12 mo ↓ in VAS,
↓ admission,
↑ exocrine fn

Dite et al[40] 2003 Open label Vit C; Vit E n = 70 (ACP, ICP) 12 mo Pain abolished in 44%
Kirk et al[41] 2006 DB RCT cross over Vit C; Vit E; Beta carotene; Selenium; 

Methionine
n = 19 (all ACP) 20 wk ↑ QOL

Bhardwaj et al[42] 2009 DB RCT Vit C; Vit E; Beta carotene; Selenium; 
Methionine

n = 127 (ACP, ICP); 80% power; 
6 mo

32% patients pain free
↓ No. of painful days

↓ analgesic need
Siriwardena et al[43] 2012 DB RCT Vit C; Vit E; Beta carotene; Selenium; 

Methionine
n = 70 (ACP, ICP); 80% power; 

6 mo
↔ pain
↔ QOL

↓: Indicates reduction; ↑: Indicates improvement; ↔: Indicates equivocal. DB: Double blind; RCT: Randomized controlled trial; QOL: Quality of life; Vit: Vitamin; 
ACP: Alcoholic chronic pancreatitis; IAP: Idiopathic acute pancreatitis; RAP: Recurrent acute pancreatitis; fn.: Function; ICP: Idiopathic chronic pancreatitis.
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in turn inhibit the food induced feedback loop thereby 
putting the pancreas to rest. However, meta-analysis of  
six double-blinded RCTs from 1983-1995 involving 186 
patients concluded that pancreatic enzymes confer no 
benefit in pain relief[51]. Similarly, a Cochrane Systematic 
Review of  10 RCTs (2 parallel design and 8 cross over) 
involving 361 patients found equivocal pain relief, fecal fat 
excretion and improvement in quality of  life in the pooled 
analysis[52]. However, the individual trials in the two stud-
ies that used non-enteric coated preparations did show 
significant improvement in pain[53,54], thereby fitting into 
the notion of  reducing post-prandial pancreatic secretion 
by CCK receptor inhibition. This does not happen with 
the enteric-coated preparations because the release of  
these enzyme preparations (which should happen at a pH 
of  5.5) in the duodenum is erratic and non-uniform due 
to reduced ductal bicarbonate secretion in CP. The en-
zymes from the enteric-coated preparations are generally 
released more distally in the jejunum and ileum. Unfortu-
nately, almost all currently available enzyme preparations 
are enteric coated and should not be prescribed for pain 
relief  as a sole indication. Non-enteric coated enzyme 
preparations (wherever available) can be of  some benefit 
to a subgroup of  patients with post-prandial pain. It is im-
portant to prescribe non-enteric preparations along with a 
proton pump inhibitor or H2 receptor blocker in order to 
prevent gastric acid mediated degradation of  the enzymes 
in the stomach.

Celiac plexus block
Celiac plexus block with a local anesthetic (bupivacaine) 
with or without a combination of  steroid (triamcinolone) 
is another modality for treatment for pain in chronic pan-
creatitis. Even though this can also be performed percu-
taneously, endoscopic ultrasound (EUS) based procedure 
has better results and negligible risk of  developing para-
plegia, which is associated with the percutaneous tech-
nique[55]. However, the overall benefits of  celiac plexus 
block are about 55% after 4-8 wk and a dismal 26% and 
10% after 12 and 24 wk respectively[56]. Therefore, this 
modality should be kept as rescue therapy for patients 
who do not respond to conventional medical and endo-
scopic therapy and are not ideal surgical candidates. EUS 
guided celiac ganglion neurolysis with absolute alcohol is 
another option, but is too extreme for a benign disease, 
especially in the presence of  additional central mecha-
nisms of  chronic pain[57]. 

Side-effects of  celiac block are seen in 10%-33% of  
patients. The most common side effects include transient 
self-limiting diarrhea and orthostatic hypotension, owing 
to the sympathetic blockade with relatively unopposed 
visceral parasympathetic activity[56,58]. Diarrhea usually 
settles in 48 h. Occasionally the patient may complain of  
an increase in the pain. Serious complications like retro-
peritoneal bleeding and peripancreatic abscess have infre-
quently been reported. An additional problem with the 
use of  alcohol is the development of  dense desmoplasia, 
which might make future pancreatic surgery difficult.

Surgery 
Other than drainage procedures, surgical interventions 
for pain control in CP includes resectional procedures 
like classical (Kausch Whipple) or pylorus preserving 
(Traverso-Longmire) pancreaticoduodenectomy, distal 
pancreatectomy and total pancreatectomy. Pancreati-
coduodenectomy is particularly useful in pain with an 
associated inflammatory head mass. Even though long-
term pain relief  has been demonstrated in 75%-95% of  
patients, this procedure is associated with worsening of  
exocrine and endocrine functions[59,60]. Similarly, endo-
crine and exocrine insufficiency is seen in 80%-95% pa-
tients undergoing distal pancreatectomy[61]; and is there-
fore currently performed only for recurrent pain with 
localized disease (such as a stricture in the upstream duct 
not amenable to endotherapy). Total pancreatectomy is 
also infrequently performed in view of  the associated 
significant morbidity. However, with the development of  
islet transplantation, there has been a renewed interest 
in select centers in total pancreatectomy with autoislet 
transplantation in patients with end stage CP. However, 
it should be borne in mind that even after removing the 
entire pancreas, as high as 40% of  patients could still 
require analgesics even after 2 years of  follow-up[62]. 
Many a time, a resectional procedure is combined with a 
drainage procedure, like Frey’s, Beger’s, Berne’s and the 
V-shaped procedure, in order to provide the benefit of  
both ductal decompression and removal of  a part of  the 
inflamed pancreas (especially an inflammatory mass).

Bilateral thoracic splanchnicectomy is yet another 
infrequently used surgical modality that could ameliorate 
chronic pain in patients with CP; and have recently been 
shown to inhibit pain by predominantly impairing adre-
nomedullary function[63].

Miscellaneous 
Both short and long acting octreotide have been at-
tempted in pain management in advanced CP in small-
scale studies[64,65]. Even though satisfactory pain relief  
has been documented, the results need to be verified in 
larger trials. Furthermore, whether the pain relief  is bet-
ter in patients with or without ductal obstruction also 
needs to be examined. Other than octreotide, secretin 
infusion has also been evaluated in a recent phase Ⅱ trial 
with equivocal results[66]. Few of  the modalities that have 
been used as adjuncts to medical/surgical therapy include 
spinal cord stimulation[67], cognitive-behavioral therapy, 
and other alternative approaches for chronic pain states. 
However, none of  these are backed by sufficient good-
quality evidence to be currently recommended specifically 
for pain in CP.

HURDLES IN MANAGING PAIN IN CP
Even though much have been understood on pain mech-
anisms in CP, there are still several hurdles in pain man-
agement in clinical practice. Firstly, several mechanisms 
might be simultaneously operating at any particular time 
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point in a particular patient, thereby posing a question on 
selecting the most appropriate and optimal modality. Sec-
ondly, there are no validated objective tools that can iden-
tify the pain type, thereby precluding a fixed treatment 
regimen. Thirdly, there are no data to suggest an optimal 
duration of  treatment with antioxidant and/or pregabalin 
in order to achieve long-term pain relief; as a result of  
which patients might run the risk of  undertreatment or 
of  building up excessive antioxidant micronutrients in 
circulation, which could impede with the physiological 
roles of  ROS. Finally, there are no data on the efficacy or 
adversity of  combination therapy for refractory pain.

APPROACH TO PAIN MANAGEMENT 
IN CP AT ASIAN INSTITUTE OF 
GASTROENTEROLOGY 
Figure 3 shows the treatment approach that is followed 
at Asian Institute of  Gastroenterology. This is a compos-
ite of  clinical evidence; concepts build on experimental 
data; and clinical experience. Methionine containing 
antioxidants micronutrient cocktail is started early on 
after the diagnosis of  CP. Dose and duration of  treat-
ment is titrated according to clinical response and patient’
s tolerance to treatment. Patient with recurrent pain with 

ductal obstruction are subjected to ductal clearance by 
endotherapy (ESWL with or without ERCP) or surgery 
(in select patients). Pregabalin is added to the regimen 
for patients who do not show satisfactory response to 
antioxidant micronutrient therapy and ductal decompres-
sion; and in those who shows clinical signs suggestive of  
neuropathy. In patients who have recurrence of  intrac-
table pain are evaluated for recurrence of  ductal obstruc-
tion, development of  local complications or cancer; and 
treated with additional pregabalin in the absence of  these. 
Patients who respond sub-optimally to these regimens 
are treated additionally with combination of  SSRI and 
NERI like duloxetine with or without celiac plexus block. 
It is important to counsel the patients thoroughly on diet 
and lifestyle changes like quitting alcohol and smoking all 
along the treatment sessions.

CONCLUSION
Pain in CP is complex, and several independent and inter-
dependent mechanisms may manifest simultaneously in 
a patient. Therefore, pain management in CP should be 
individualized for each patient rather than follow a fixed 
regimen. Recent laboratory data from human and experi-
mental CP have opened up avenues to explore new and 
target specific antagonists against TRPV1, NGF, PAR2, 

Recurrent/persistent pain

NSAIDs/low potency opiates for 
acute/short term relief

Ductal 
obstruction

Post ductal 
clearance

Small duct 
disease

Methionine containing antioxidant micronutrient cocktail

Ductal decompression 
(endotherapy/surgery)

Inadequate response/
Pain s/o neuropathy

Recurrence of pain

Evaluation for
Recurrent ductal obstruction 
(stones/stricture)
Local complications
Pancreatic cancer

Present

Absent

Inadequate response

Pregabalin

Other combinations (SSRI, NERI) ± celiac neurolysis Treat accordingly

Figure 3  Management approach for recurrent and/or persistent pain in patients with chronic pancreatitis at the Asian Institute of Gastroenterology. SSRIs: 
Selective serotonin reuptake inhibitors; NERI: Norepinephrine reuptake inhibitor; NSAIDs: Nonsteroidal anti-inflammatory drugs.
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NK-1, CGRP and substance P.
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