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Antioxidant therapy in chronic pancreatitis—promises and pitfalls
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Chronic pancreatitis (CP) is a progressive, inflammatory
disease of the pancreas, in which pathogenesis, oxidative
stress led to progressive fibrosis accompanied with
pancreatic functional insufficiency and intractable pain,
and miserably impended the risk of pancreatic cancer (1,2).
In this matter of oxidative stress relevant to CP, Singh
et al. (3) published the results after randomized controlled
trial (RCT) that though antioxidants supplementation
increased blood levels of antioxidant in CP, they had no
addition benefit over on endocrine and exocrine functions,
markers of fibrosis, inflammation, nutritional status, pain,
and quality of life (3). In a similar study investigating the
efficacy and adverse effects of antioxidant therapy in acute
pancreatitis (AP), CP and post-endoscopic retrograde
cholangiopancreatography pancreatitis (PEP) by Gooshe
et al. (4) through meta-analysis, there is some evidence
to support the efficacy of antioxidant therapy only in AP,
whereas its effect on CP and PEP is still controversial.
Stimulated with these findings, in this editorial, the
assessment of antioxidants in CP was done to put promises
and pitfalls of antioxidant therapy in CP.

Antioxidant to tackle the progression to CP

As evidence of promises, our group have published two
related papers, one was that novel antioxidant ameliorated
the fibrosis and inflammation of cerulein-induced CP (5)
and the other was that antioxidative phytoceuticals
ameliorated AP (6) and the conclusion was that despite the
promise of studies evaluating the effects of antioxidants/
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phytoceuticals in pancreatitis, translation to the clinic
has still far been disappointing. However, it is expected
that continued research will provide solid evidence to
justify the usefulness of antioxidative phytoceuticals in the
treatment of pancreatitis. Though multiple publications
have shown some phytoceuticals or antioxidative agent
exerted anticipatory results to lessen the progression to CP
by virture of their anti-inflammatory and anti-oxidative
actions, still overall outcome was still under expectation in
clinic (7,8). We speculated that like other disease model, gap
exists between the results from experimental animals and
human, difference in heart rate, surface area, and exposure
time, etc.

Antioxidants to improve pain in CP

As the first study to document long-term outcome
of patients with CP treated with antioxidant therapy,
Rupasinghe and Sinwardena (9) followed up for up to
10 years in 30 patients with CP with micronutrient
antioxidant therapy. Their result was proven to be
insufficient except relief of pain. However, the additional
evaluation by same research group concluded that
antioxidant therapy did not reduce pain in CP caused by
alcohol, The ANTICIPATE study concluded that the
administration of antioxidants to patients with painful CP
of predominantly alcoholic origin does neither reduce pain
nor improve quality of life, despite only mild improvement
in pain in other type of CP (10). Talukdar et 4/. (11) found
the combination of antioxidant and pregabalin rather than

Ann Transl Med 2019;7(Suppl 3):S115 | http://dx.doi.org/10.21037/atm.2019.05.46


https://crossmark.crossref.org/dialog/?doi=10.21037/atm.2019.05.46

Page 2 of 3

antioxidant alone significantly ameliorated pain recurrence
after ductal clearance in CP. Conclusively, since there is no
specific therapy for CP and in spite of incomplete evidence,
micronutrient antioxidant therapy for relieving painful CP
has been recommended for more than 30 years. Cai et a/. (12)
did do meta-analysis to investigate the safety and efficacy
of antioxidant therapy for pain relief in patients with CP.
Randomized controlled trials showed that nine RCTs
involving 390 patients were included, after which strong
evidence was obtained that antioxidant therapy seems to be
a safe and effective therapy for pain relief in CP patients.
Recent advancement in drug formulation of antioxidants,
mitochondria-targeted antioxidant SkQ1 treatment
significantly showed an analgesic effect (13).

Antioxidants to mitigate fibrosis in CP

Pancreatic fibrosis is essential pathological compartment
in CP, leading to pancreatic insufficiency and even
carcinogenesis (14). A chronic oxidative stress plays a
key role fibrosis noted in CP and perpetuates symptoms
responsible to pain, functional derangement, and necrosis,
respectively. Since pancreatic acinar as well as stellate
cells (PSCs) are implicated in either oxidative stress or
fibrosis, antioxidants can mitigate these pathogenesis. In
a recent large RCT, it was demonstrated that antioxidant
supplementation led to a significant reduction in oxidative
stress related to pancreatic fibrosis (15). As RCT to
document the changes of fibrosis in CP with antioxidant
supplementation, Dhingra er 4/. (16) investigated the effect
of antioxidant supplementation on surrogate markers
of fibrosis in 61 patients with CP and found that the
levels of malondialdehyde, thiobarbiturate acid-reactive
substances (TBA-RS), were significantly decreased with
antioxidant. As antioxidant in this study, they included
ascorbic acid, p-carotene, a-tocopherol, organic selenium,
and methionine, which led to significant reduction in
pain through relieving pancreatic fibrosis. As antioxidant,
some group administered palm oil tocotrienol rich
fraction (17) and our group used Artemisia extracts (5).
Since PSCs play a crucial role in pancreatic fibrogenesis,
in which transforming growth factor-p, activin A, and
connective tissue growth factor are engaged, vitamin A,
vitamin E, polyphenols, taurin, peroxisome proliferator-
activated receptor gamma (PPAR-y) ligands, allopurinol,
(-)-epigallocatechin-3-gallate (EGCG) from green tea, and
renin-angiotensin system inhibitors are acknowledged as
anticipating targets for fibrosis in CP (18). Recently, the
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author ez 4l. extended to study the role of NADPH oxidase
(NOX) inhibitor as well as Rho kinase inhibitor to relieve
fibrosis in an organoid model established from tissue of CP.

Antioxidants to prevent pancreatic cancer

Very recent publication regarding the antioxidants on
cancer prevention, especially pancreatic cancer, Yamagiwa
et al. (19) showed that pancreatic cancer risk was inversely
associated with total fruit intake and positively associated
with total vegetable intake, especially in patients with never-
smokers, stressing that antioxidant intake significantly
reduced pancreatic cancer risk. As much as reactive oxygen
species, excessive reactive nitrogen species (RNS) are
generated in precancerous pancreas, which can induce
massive DNA damage, including DNA double-strand
breaks and RNS-induced DNA instability in CP (20), by
which efficient suppression of RNS could be an important
strategy for preventing pancreatic cancer. Conclusively, the
use of antioxidants can prevent formation or progression of
precancerous lesions in CP.

Promises and pitfalls—discrepancy between
translational research and clinical anticipation

Thought recent publication by Singh er /. (3) dealing
with the contributory role of antioxidant in CP was not
documented in a high evidence based medicine level, there
are enough rooms for anticipation of antioxidant therapy in
CP. A new mechanistic definition of CP has been proposed
including the recent advancement in genetic testing,
elastography, and the measurement of pancreatic secretion
of bicarbonate, after which the anticipation of the efficacy of
antioxidants alone or combination with some combination
agent like pregabalin, NSAIDs, simvastatin, and additional
endoscopic intervention such as pancreatoscopy-guided
intra-ductal lithotripsy is increased (21). As future
anticipation, our group is now under active investigation
to document the efficacy of low molecular polyphenol
such as oligonol (22), oligomerized polyphenol, on CP,
open rooms for higher anticipation of efficacy. With
advancement of drug formulation or nanotechnology, the
final achievement to benefit CP with antioxidants can be
done in near future.
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