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Systematic review and meta-analysis: no
evidence that low-dose non-steroidal anti-
inflammatory drugs (NSAIDs) reduce the risk
of pancreatitis after endoscopic retrograde
cholangiopancreatography (ERCP)

Weizheng Li"", Yihan Ma? and Li Yang?

Abstract

Background Currently, many studies focus on the use of high-dose NSAIDs, showing significant effectiveness in
preventing post-ERCP pancreatitis after surgery. However, some studies suggest that low-dose NSAIDs can also have
certain effects. Nevertheless, after using propensity score matching to balance potential biases, the results do not
seem ideal and fail to demonstrate clear effectiveness.

Aim This study investigates the effectiveness of NSAIDs in preventing post-ERCP pancreatitis through a systematic
review and meta-analysis of relevant literature.

Methods \We conducted a systematic search of PubMed, Embase, and Web of Science, covering literature up to
September 2024. The search utilized keywords such as “ERCP“NSAIDs,"and “propensity score matching”” A total of
three studies employing propensity score matching were included, encompassing 857 patients—417 receiving
NSAIDs before ERCP and 440 in the control group. Statistical analysis was performed using RevMan 5.3, applying a
random-effects model for meta-analysis.

Results The meta-analysis revealed no significant difference in treatment outcomes between the NSAID and control
groups, with an odds ratio (OR) of 0.82 (95% Cl: 0.45-1.49, P=0.74) and no observed heterogeneity (>=0%). Sensitivity
analysis confirmed the stability of results, indicating minimal impact from the removal of any single study.

Discussion These findings challenge previous assertions that NSAIDs effectively reduce post-ERCP pancreatitis
incidence. The lack of consistent evidence raises concerns about the reliability of existing research. Additionally, the
lower NSAID doses used in studies may contribute to the observed ineffectiveness. Future large-scale, well-designed
clinical trials are essential to establish clear treatment guidelines and enhance patient outcomes.
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Introduction

Acute pancreatitis, especially pancreatitis induced by
ERCP, poses a significant challenge to the healthcare
system due to its profound impact on patient morbid-
ity and associated medical costs [1]. This condition not
only diminishes patients’ quality of life but also leads to
prolonged hospital stays and increased treatment costs,
underscoring the urgent need for effective preventive
strategies. Current management options for pancreatitis,
including pharmacological and surgical interventions,
have limited effectiveness in preventing ERCP-related
pancreatitis, indicating a need for further research into
alternative treatment methods. Recently, NSAIDs have
garnered attention for their potential to reduce the risk
of pancreatitis following ERCP [2-7]. Preliminary studies
suggest that NSAIDs may effectively lower the incidence
of this condition, with several systematic reviews and
meta-analyses providing evidence [2, 8, 9]. However, con-
flicting findings exist in the literature, with some studies
reporting minimal or no significant impact of NSAIDs
on preventing pancreatitis [10-12]. This inconsistency
highlights a critical gap in existing research and empha-
sizes the need for a more comprehensive assessment of
the role of NSAIDs in this context. Japanese experts sug-
gest that because of their smaller body size compared to
Westerners, Japanese individuals may require adjusted
medication dosages, specifically lower doses of NSAIDs,
to reduce the risk of pancreatitis after ERCP, which has
shown positive outcomes [13]. However, some studies
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utilized propensity score matching to address potential
biases, leading to different conclusions that indicate low
doses of NSAIDs do not reduce the risk of pancreatitis
after ERCP [10-12]. This systematic review will examine
these conlflicting perspectives.

Materials and methods

This study systematically searched electronic medical
databases such as PubMed, Embase, and Web of Science,
with the search covering up to September 2024. The key-
words used included “ERCP; “NSAIDs,” and “propensity
score matching” (Fig. 1 and The MeSH terms in Supple-
mentary material 1). Inclusion criteria are as follows:
(1) The study type must be retrospective studies, cohort
studies, case-control studies, or randomized controlled
trials (RCTs) that utilize propensity score matching to
control for confounding variables and specifically assess
the impact of non-steroidal anti-inflammatory drugs
(NSAIDs) on patients undergoing endoscopic retro-
grade cholangiopancreatography (ERCP); (2) Study sub-
jects must include adult patients (aged 18 years or older)
scheduled for ERCP, regardless of gender or underlying
health conditions; (3) Intervention must involve admin-
istering NSAIDs prior to ERCP, compared with a control
group receiving a placebo or no treatment; (4) Studies
must report relevant clinical outcomes, such as the inci-
dence of pancreatitis after ERCP, pain scores, or other
complications; (5) Studies must be published in English.

Exclusion criteria are as follows: (1) Non-original
research, such as review articles, conference abstracts,
expert opinions, and summaries; (2) Studies with unclear
design or incomplete data that do not allow for the
extraction of key information; (3) Studies that do not
focus on the use of NSAIDs in the context of ERCP; (4)
Studies involving pediatric populations or patients under
18 years of age; (5) Studies that do not report relevant
clinical outcomes; (6) Studies that do not provide full text
or whose data cannot be accessed. We initially identi-
fied 18 relevant articles that employed propensity score
matching methods [10-12, 14-19]. After screening, we
excluded 9 duplicate articles and 6 studies that did not
use NSAIDs before or after the occurrence of pancre-
atitis, ultimately including 3 propensity score-matched
studies for analysis. These 3 studies involved a total of
857 patients, of whom 417 received NSAIDs prior to
ERCP, while 440 patients in the control group did not use
NSAIDs [10-12]. Table 1 details the characteristics of the
selected studies, including NSAID dosages, authors, pub-
lication years, countries of origin, and specific NSAIDs
administered (Table 1).

Statistical analysis was performed using RevMan 5.3
software, employing a random-effects model for meta-
analysis, variance testing, and quantitative assessment of
heterogeneity, with data visualized through forest plots
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Fig. 3 Funnel plot: NSAIDs versus non- NSAIDs after Propensity Score
Matching

presented data, followed by statistical analyses to evalu-
ate the overall impact of NSAIDs on the incidence of
pancreatitis after ERCP (Figs. 4 and 5).

In summary, the findings of this study suggest that the
overall effectiveness of Based on the results of this meta-
analysis, we conclude that there’s still no solid evidence
that low-dose NSAIDs significantly lower the risk of pan-
creatitis after ERCP in propensity score-matched studies.
Although NSAIDs may theoretically reduce the risk of
this complication, our analysis indicates that their use did
not significantly reduce the incidence of pancreatitis after
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ERCP in propensity score-matched studies. This conclu-
sion advises clinicians to be cautious when using NSAIDs
as a preventive measure. It also highlights the need for
larger-scale, well-designed studies to explore the actual
effects and potential mechanisms of NSAIDs. Future
research should consider factors such as different dos-
ages, administration methods, and individual differences
to comprehensively assess the role of NSAIDs in prevent-
ing pancreatitis after ERCP.

Discussion

This study is primarily based on data collected in Japan,
which may introduce potential bias. However, the lit-
erature we reviewed encompasses studies from various
regions worldwide, providing a broader context for our
findings. Our results have significant implications for
management strategies of post-ERCP pancreatitis, par-
ticularly regarding the selection of NSAIDs in clinical
practice.

Previous studies (such as those by Muhammad et
al.) reported that administering NSAIDs significantly
reduced the incidence of post-ERCP pancreatitis [2,
20-23]. This is consistent with several original studies
emphasizing the effectiveness of NSAIDs in preventing
post-ERCP pancreatitis [20—22]. However, our results do
not support the effectiveness of this treatment method,
which raises questions about how consistent the research
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findings are in this area and emphasizes the need for cau-
tion when formulating clinical guidelines.

Regional bias

Despite the differences in results, it must be recognized
that our study does not necessarily indicate the presence
of bias; rather, it highlights specific issues that require
further research. We acknowledge that regional bias
may play a role, but as relevant studies are currently lim-
ited to Japan, we cannot delve deeply into the biases this
phenomenon may introduce and look forward to more
evidence from Europe or other regions in this regard.
Additionally, all three articles we retrieved are retrospec-
tive analyses, and although they employed propensity
score matching methods, they may still introduce biases
related to study design, which we must acknowledge [10—
12]. However, the discrepancies observed in the studies
raise further considerations.

Discuss dosage

In comparing our findings with other studies, we noted
that the doses of NSAIDs used in the literature are gen-
erally lower than the recommended optimal therapeutic
doses. This raises a critical question: could insufficient
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dosing be one reason for the lack of treatment effect?
Several studies suggest that inadequate dosing may lead
to suboptimal treatment outcomes, but conclusive evi-
dence supporting this claim is lacking.

Moreover, comparative results from other studies pro-
vide valuable insights. For instance, the use of higher
doses (particularly doses exceeding 100 mg) may signifi-
cantly reduce the incidence of post-ERCP pancreatitis.
However, existing evidence supporting this viewpoint
is limited, primarily due to a lack of propensity score-
matched studies focusing on high-dose NSAID use. This
finding underscores the necessity of designing future
studies with high-dose NSAID treatments to verify
their potential effectiveness in preventing post-ERCP
pancreatitis.

Current evidence is insufficient to show that low doses
(25-50 mg) of NSAIDs significantly reduce the inci-
dence of post-ERCP pancreatitis (PEP). However, the side
effects of NSAIDs are dose-related, and Japanese individ-
uals tend to have smaller physiques compared to those in
Western countries [13]. Therefore, Japanese doctors typi-
cally prescribe a dose of 50 mg, and studies conducted
in Japan have shown that 50 mg of rectal NSAIDs helps
prevent PEP [24]. Taiga Otsuka and his team ran a sin-
gle-center, single-blind, parallel-group randomized con-
trolled trial that clarified the efficacy of low-dose (50 mg)
rectal NSAIDs in preventing PEP in high-risk patients
[24]. However, researchers such as Takao Katoh pointed
out that preventive low-dose rectal NSAIDs didn’t lower
the incidence of PEP in either low-risk or high-risk
patients [25].

None of the three articles selected in our study backed
the effectiveness of low-dose NSAIDs. The results of the
meta-analysis also didn’t back this view. All three articles
employed propensity score matching, with propensity
scores calculated using a logistic regression model, con-
sidering 16 covariates including age, gender, body mass
index (BMI), history of pancreatitis, history of PEP, post-
operative gastric condition, ERCP indications, and major
key factors. These factors are known risk factors for com-
plications after pancreatitis, which may lead to imbal-
ances in the patient background. Using propensity score
matching helps balance the biases present in the real
world and provides more reliable evidence for the study.

These results further emphasize the urgent need for
better data in this field to guide clinical decisions. There-
fore, the medical community must prioritize large-scale,
well-designed clinical trials to create clear treatment
guidelines that improve patient health outcomes. By
boosting research into the relationship between NSAID
dosage and treatment effects, we can provide more reli-
able evidence for clinical practice, thereby promoting
further development in this field. We can only really
understand the actual effects of NSAIDs at different
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doses through systematic research and validation, pro-
viding scientific evidence for clinical applications.

Summary

Based on the results of this meta-analysis, we conclude
that there’s still no solid evidence that low-dose NSAIDs
significantly lower the risk of pancreatitis after ERCP in
propensity score-matched studies.
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