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Pain in chronic pancreatitis is complex
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Chronic pancreatitis is a progressive inflammatory disorder
of the pancreas most commonly occurring in 40 to
50-year-old men, and is associated with long-standing
alcohol abuse (1,2). Prototypical features include recurrent
episodes of abdominal pain which often progress to a severe
refractory pain, leading to a significant impact on the quality
of life, and disability (3-5). Many of these patients require
multiple pharmacological, endoscopic, and even surgical
treatments for the disabling pain, but with variable efficacy (6).
When refractory and severe, a total pancreatectomy, in the
hopes of giving a long-standing pain relief, may be the only
option; however, it has its own complications (7).

Pain for those with chronic pancreatitis is complex.
Multiple factors can cause pain, either singularly, or it could
be a combination of problems like, structural, vascular, and
neuropathic, as well as pain being generated locally and/
or centrally (8-10). The mechanism(s) of pain generation
are now becoming better understood. Current evidence has
focused on a pancreatic neuropathy, whereby peripheral
pain nociceptors send signals through the spinal cord to
central receptors. These pancreatic sensory neurons are
believed to undergo a sensitization and thus, increase
nociceptor excitability. With a long-standing afferent
neuronal signaling to the brain, central sensitization may
then be the result. This manifests from an increase in
the excitability of neurons in the spinal cord whereby a
peripheral pain is no longer modulated by the features of
pain, such as its duration and its severity. Such neuroplasticity
has been strongly suggested, and any alterations in the brain,
documented by a variety of neuroimaging techniques, has
shown such changes in patients with chronic pancreatitis (9-12).

With that as a background, Liu and colleagues (13)

© Digestive Medicine Research. All rights reserved.

explored specific mechanisms for neuronal signaling in
the pancreas. Previous studies suggested that transforming
the growth factor beta 1 (T'GFB1) is up regulated in the
presence of a chronic inflammation of the pancreas, in
both the experimental models and the human’s ones.
Furthermore, it has been suggested that the SMAD
pathway is the mediator of intracellular TGFB signaling.
In this study (12), transgenic mice models were used, which
overexpressed TGFBI in the pancreas, as well as knockout
models of the same receptor following the induction of chronic
pancreatitis. Validated nociceptive tests by electrical stimulation
were the primary outcome. The severity of pancreatic injury
in the mice models was assessed histopathologically. The
investigators then used inhibitors of the TGFB-SMAD
signaling on the neurons in vitro, as well as a specific inhibitor
of the SMAD3 phosphorylation. Lastly, they examined the
effects of TGFB on the central mechanisms by an intrathecal
infusion of TGFBI for two weeks in the spinal cord.

They found in vitro effects of TGFB on the sensory
nerves that mimic the iz vivo exogenous and endogenous
effects of TGFB 1 to have a substantiating role for TGFB 1
in the nociceptive sensitization observed in chronic
pancreatitis. Lastly, using these inhibitors, they showed
that targeting the TGFB receptor or the downstream
mediator SMAD?3, prevented neuronal excitability and
thereby, hyperalgesia. Usage of small molecule inhibitors of
TGFB-SMAD signaling also demonstrated a reduction
in neuronal excitability by TGFB. These findings also had
substantiated prior studies, suggesting that such a receptor
blockade could alter pain behaviors in this rat model of
chronic pancreatitis. Intrathecal infusion resulted in reduced
hyperalgesia in rats with chronic pancreatitis (CP), but not
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controls. This paradoxical response had been previously
demonstrated in animal models.

What then does this data tell us about our management
of the pain associated with chronic pancreatitis? The
identification of the specific receptors and pathways that
are associated with pain, give us the opportunity to develop
specific inhibitors as shown in this study, and blocking
these pathways, to allow for a reduced pain level. These
exciting findings should also provoke further studies,
to help to identify other mechanisms, and therefore
potential therapeutic targets. While the development of
new agents for receptor targeting could take years, these
animal studies provide the opportunity to test the currently
available agents, and if it has a positive result, it could yield
immediate benefits for our patients. Sometimes determining
who and how to treat is difficult particularly if it relies on
imaging studies alone, given the lack of a correlation of
imaging abnormalities to pain (14). Chronic pancreatitis
pain has been enigmatic, and these studies suggest that we
are breaking down these barriers and complexity.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
and reviewed by the Guest Section Editor Kaiping Zhang
(Academic Director, AME Publishing Company).

Conflicts of Interest: The author has completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/dmr.2018.09.04). The author has no conflicts
of interest to declare.

Ethical Statement: The authors is accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the

© Digestive Medicine Research. All rights reserved.

Digestive Medicine Research, 2018

formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Whitcomb D, Frulloni L, Garg P, et al. Chronic
pancreatitis: an international draft consensus proposal for a
new mechanistic definition. Pancreatology 2016;16:218-24.

2. Whitcomb DC, Shimosegawa T, Chari ST, et al.
International consensus statements on early chronic
Pancreatitis. Recommendations from the working group
for the international consensus guidelines for chronic
pancreatitis in collaboration with The International
Association of Pancreatology, American Pancreatic
Association, Japan Pancreas Society, PancreasFest Working
Group and European Pancreatic Club. Pancreatology
2018. [Epub ahead of print].

3. Machicado JD, Amann ST, Anderson MA, et al. Quality of
life in chronic pancreatitis is determined by constant pain,
disability/unemployment, current smoking, and associated
co-morbidities. Am J Gastroenterol 2017;112:633-42.

4. Keller CE, Wilcox CM, Gudleski GD, et al. Beyond
Abdominal Pain: Pain Beliefs, Pain Affect, and Distress as
Determinants of Quality of Life in Patients With Chronic
Pancreatitis. ] Clin Gastroenterol 2018;52:563-68.

5. Machicado JD, Amann ST, Anderson MA, et al. Quality of
life in chronic pancreatitis is determined by constant pain,
disability/unemployment, current smoking, and associated
co-morbidities. Am J Gastroenterol 2017;112:633-42.

6. Anderson MA, Akshintala V, Albers KM, et al. Mechanism,
assessment and management of pain in chronic
pancreatitis: recommendations of a multidisciplinary study
group. Pancreatology 2016;16:83-94.

7. Morgan KA, Lancaster WP, Owczarski SM, et al.

Patient Selection for Total Pancreatectomy with Islet
Autotransplantation in the Surgical Management of
Chronic Pancreatitis. ] Am Coll Surg 2018;226:446-51.

8. Poulsen JL, Olesen SS, Malver LP, et al. Pain and chronic
pancreatitis: a complex interplay of multiple mechanisms.
World J Gastroenterol 2013;19:7282-91.

9. Olesen SS, Krauss T, Demir IE, et al. Towards a
neurobiological understanding of pain in chronic
pancreatitis: mechanisms and implications for treatment.
Pain Rep 2017;2:625.

10. Drewes AM, Bouwense SA, Campbell CM, et al.
Guidelines for the understanding and management of pain
in chronic pancreatitis. Pancreatology 2017;17:720-31.

11. Froekjer JB, Bouwense SA, Olesen SS, et al. Reduced

dmr.amegroups.com Dig Med Res 2018;1:17


http://dx.doi.org/10.21037/dmr.2018.09.04
http://dx.doi.org/10.21037/dmr.2018.09.04
https://creativecommons.org/licenses/by-nc-nd/4.0/

Digestive Medicine Research, 2018 Page 3 of 3

cortical thickness of brain areas involved in pain processing Gastroenterology 2018;154:2252-65.€2.
in patients with chronic pancreatitis. Clin Gastroenterol 14. Wilcox CM, Yadav D, Ye T, et al. Chronic pancreatitis pain
Hepatol 2012;10:434-8.el. pattern and severity are independent of abdominal imaging
12. Frokjer JB, Olesen SS, Graversen C, et al. Neuroimaging findings. Clin Gastroenterol Hepatol 2015;13:552-60;
of the human visceral pain system-A methodological quiz: €28-9.
review. Scand J Pain 2018;2:95-104.
13. Liu L, Zhu Y, Noé M, et al. Neuronal Transforming (English Language Editor: Jeremy Dean Chapnick, AME
Growth Factor beta Signaling via SMAD?3 Contributes Publishing Company)

to Pain in Animal Models of Chronic Pancreatitis.

doi: 10.21037/dmr.2018.09.04
Cite this article as: Wilcox CM. Pain in chronic pancreatitis is
complex. Dig Med Res 2018;1:17.

© Digestive Medicine Research. All rights reserved. dmr.amegroups.com Dig Med Res 2018;1:17



