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BACKGROUND AND AIMS: Although abdominal pain is one of
the major criteria to diagnose acute pancreatitis (AP), there are
no standardized guidelines to treat this troublesome symptom
in the hospital setting. The aims of the study are to conduct a
meta-analysis and to assess the efficacy of nonopioids vs opi-
oids for pain management in AP. METHODS: We searched the
medical literature through May 2021 to identify randomized
controlled trials that examined the efficacy of opioids with
nonopioids in AP pain management. Efficacy was reported as
odds ratio (OR) with 95% confidence intervals (CIs) of each
comparison tested. RESULTS: We identified 7 eligible ran-
domized controlled trials, containing 389 patients. No signifi-
cant difference in terms of pain intensity at day 1 (OR 0.82,
95% CI —2.55 to 4.19) was found between opioids and non-
opioids. Nonopioids have a significantly high risk of supple-
mentary analgesic use compared with opioids (OR 3.87, 95% CI
1.25-12.04). However, this significance is not seen when
comparing nonsteroidal anti-inflammatory drugs and paracet-
amol with opioids (OR 1.67, 95% CI 0.73-3.82) after excluding
trials with procaine. Opioids did not show a significant increase
in the complications of pancreatitis, nausea and vomiting,
sedation, and deaths when compared with nonopioids.
CONCLUSION: We found nonopioids, especially nonsteroidal
anti-inflammatory drugs and paracetamol, can provide
adequate pain relief in patients with AP with no change in
supplementary analgesic use and adverse events when
compared with opioids. Further research is needed to optimize
the use of nonopioids along or in combination with opioids for
better pain control in patients with AP.

Keywords: Acute Pancreatitis; Opioids; Nonopioids; Paraceta-
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Introduction

Acute pancreatitis (AP) is characterized by the acute
onset of local and systemic inflammatory response
with varying clinical course depending on the severity.1 Itis
the most common gastrointestinal cause leading to 250,000

hospitalizations and a significant cost burden in the United
States.”” The reported annual incidence of AP in the United
States ranges up to 58 per 100,000 person-years.“ Most
patients will have mild AP, which is usually self-limiting
with a mortality of around 3% which would rise to 20%
in the presence of necrosis.”

Abdominal pain is one of the major criteria in diagnosing
AP along with elevated levels of pancreatic enzymes
(amylase or lipase >3 upper limit of normal) and radio-
logical evidence (based on contrast-enhanced CT scan of the
abdomen, MRI, or transabdominal ultrasound) although
only 2 of 3 of the criteria are required for diagnosis based
on the revised Atlanta consensus statement.” Gallstone and
alcohol-associated pancreatitis are the most common causes
of AP.

Abdominal pain is the most common and sometimes the
only presenting symptom in AP.” Fluid resuscitation helps
with decreasing pain by preventing hypovolemia and
hemoconcentration.’ Despite this, most patients require
analgesics for adequate control of pain. Pathogenesis of pain
is complex with stimulation of presynaptic neurons by fac-
tors like proteases such as trypsin, leukotrienes, bradykinin,
and arachidonic acid metabolites, which in turn release
tachykinins, substance P, and calcitonin-gene-related pep-
tide causing inflammation."’

Although step-up pain control has been suggested for
cancer pain, there are no specific guidelines regarding AP
pain control. In the United States, about 80% patients with

Abbreviations used in this paper: AP, acute pancreatitis; Cl, confidence
interval; COX, cyclooxygenase; NSAIDs, nonsteroidal anti-inflammatory
drugs; OR, odds ratio; RCTs, randomized controlled trials; VAS, visual
analog scale.

W Most current article

Copyright © 2022 Published by Elsevier Inc. on behalf of the AGA Institute.
This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

2772-5723
https://doi.org/10.1016/j.gastha.2021.09.006


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.gastha.2021.09.006
http://crossmark.crossref.org/dialog/?doi=10.1016/j.gastha.2021.09.006&domain=pdf

84  Nelson et al

AP used parenteral opioids as an initial treatment for pain
control."' Among them, 9.6% end up with persistent opioid
use up to 6 months after hospital discharge.'* With opioid
addiction being the most common problem in a long term
along with a growing opioid epidemic in the United States,
an effort to minimize its use of narcotics during hospitali-
zation should be considered.

Previous Cochrane review had evaluated the effectiveness
of opioids vs nonopioids as a subgroup analysis. However, the
review included only 3 studies with low quality with mod-
erate to high heterogeneity. Among these studies, only one
study used anti-inflammatory medication (metamizole), and
the other 2 used local anesthetics (procaine).”* The most
recent systemic review by Meng et al*® included 8 studies in
total with 3 comparing opioids vs nonopioids similar to the
Cochrane review, 2 with 2 different opioids, and 3 with
opioids or nonopioids with placebo. All previous studies had
shown no analgesia is superior in terms of efficacy in con-
trolling pain in AP. Since then, 4 studies that directly
comparing opioids vs nonopioids in relieving pain in AP were
published.”*"” We, therefore, examined the efficacy of non-
opioid vs opioid drugs for pain management of AP in a sys-
tematic review and meta-analysis.

Methods
Search Strategy and Study Selection

We conducted a comprehensive search of the multiple
electronic databases till May 15, 2021, using Scopus (1960 to
present), Web of Science (since inception), PubMed (1964 to
present), EMBASE (1974 to present), and Cochrane database
of systematic reviews (2005 to present). We also included
clinicaltrials.gov (1964 to present) to search for trials that were
not published with data to be potentially included as eligible
studies. The search for the meta-analysis was conducted by an
expert librarian with additional input from the authors. There
were no language restrictions, and all foreign language articles
were requested to get translated to English for review if
needed. Studies on AP were identified using terms such as
acute pancreatitis, Pancreatitis, and Pancreatitis/complications
(both as medical subject headings and free-text terms), and
analgesic, anti-inflammatory agents, opioid analgesic, non-ste-
roidal anti-inflammatory, drug therapy, drug treatment, anti-
inflammatory or randomized control trial (as free-text terms).
These words were then combined with a specific set of oper-
ators ‘AND/OR’ to obtain multiple combinations along with
filters for randomized clinical trials for identification of the
abstracts based on the following: Pancreatitis AND randomized
control trial (both as medical subject headings and free text)
and opioid analgesic OR non-steroidal anti-inflammatory OR
analgesic (as free-text terms) (Supplementary Section 1).

All eligible randomized controlled trials (RCTs) with adult
patients (>18 years) with a diagnosis of AP, based on specific
criteria defined by the authors or Atlanta (1997) or modified
Atlanta classification criteria (2013) for AP, were included.
Studies recruiting patients with age <18 years old and pain
management of chronic pancreatitis and studies for prevention
of post-endoscopic retrograde cholangiopancreatography
pancreatitis were ineligible for study inclusion. Only RCTs that
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examined the efficacy of opioids with nonopioids (nonsteroidal
anti-inflammatory drugs [NSAIDs] or paracetamol or local an-
esthetics) were eligible for inclusion. All RCTs included with
reported outcomes of interest in continuous variables and also
dichotomous data were included. To maintain homogeneity be-
tween clinical trials, data were extracted at the end of the study
for most of the endpoints even for studies conducted over a
varying period. Visual analog scale (VAS) data were collected at
the end of day 1. For studies with insufficient data in the original
article or supplementary, we requested further information from
the authors responsible for conducting the trial.

Two investigators (ADN and NSL) independently screened the
abstracts identified based on the search criteria. Full-text articles
were obtained for all potentially eligible abstracts. These were
then evaluated as per the eligibility criteria by 2 investigators
(ADN and NSL) independently, using predefined inclusion criteria
(Supplementary Table 1). Disagreements were resolved by the
senior author (YB). The agreement between the 2 investigators in
the selection of full-text articles was assessed using the kappa
statistic. This systematic review and meta-analysis was conducted
follwoing PRISMA guidelines (Supplementary Table 2).

Outcome Assessment

We assessed the efficacy of opioid medications vs nonopioid
medications in terms of pain intensity in response to therapy
and the requirement of supplementary analgesia as primary
endpoints.

The primary endpoints were as follows:

1. Intensity of pain measured by the VAS on day 1.
2. Number of participants requiring supplementary anal-
gesic use.

The secondary endpoints of interest were also analyzed and
mentioned in the following:

1. Number of participants with pancreatitis complications.

2. Number of participants with drug-related adverse
events.

3. Number of deaths from any cause.

Data Extraction

Two investigators (ADN and NSL) independently extracted
data for the necessary endpoints from the selected full-text
articles using a Microsoft Excel spreadsheet as continuous
variables and for dichotomous variables as well
(Supplementary Section 2).

Quality Assessment and Risk of Bias

Two investigators (NSL and ADN) independently assessed
the risk of bias at the study level. Disagreements were
resolved by discussion or by involving the senior author (YB).
The Cochrane risk of bias tool was used to assess the risk of
bias, by documenting the method of the randomization pro-
cess and treatment allocation concealment, by blinding of the
study personnel, patients, and outcome assessment, and by
determining any evidence of incomplete outcome data and
evidence of selective reporting of outcomes.'® For each of
these components, the judgment is based on low, high, or
unclear risk of bias, and the summary is presented in the
form of a table.


http://clinicaltrials.gov
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Data Synthesis and Statistical Analysis

All data were extracted independently into a Microsoft
Excel spreadsheet as a continuous variable in the form of mean,
standard deviation, and the number of events for some end-
points (opioid vs nonopioid pain treatment for AP). Please see
Supplementary Section 3 for more details.

Results

The search strategy identified 650 citations. Only 14
articles were reviewed for full text based on screening of the
abstracts and titles with the aforementioned inclusion and
exclusion criteria. After a thorough review, 7 articles were
eligible for systematic review and meta-analysis which
directly compared opioids vs non-opioids (local anesthetics,
NSAIDs, and paracetamol) (Figure 1). Seven studies in total
were excluded, and among them, 6 were compared either
opioids vs opioids or opioids or nonopioids vs placebo, and
one study was not completed. A total of 389 patients were
randomized to either opioids or nonopioids. All medications
were given intravenously except for morphine which was
used subcutaneously in one study. Two RCTs compared
local anesthetics (procaine) with buprenorphine and
pentazocine.'”?° Two RCTs compared paracetamol with
hydromorphone and tramadol.'*!® Two RCTs compared
diclofenac with pentazocine and tramadol.'®'” Other
NSAIDs included were one RCT each with dexketoprofen
and metamizole compared with tramadol and morphine,
respectively.'®** Only one RCT compared 2 nonopioids
(paracetamol and dextroketoprofen) with tramadol.'® Table
represents the baseline characteristics of the 7 RCTs. We
have obtained data from the authors for endpoints that
were not mentioned in the article. Agreement between 2
investigators for trial eligibility based on the selection of full
text was excellent (kappa statistic = 0.85).

Quality Assessment

The risk of bias summary for all reported RCTs is pre-
sented in Figure 2A, and an overall assessment of risk of
bias is presented in Figure 2B. The selection bias, perfor-
mance bias, and detection bias were appropriate in 4
studies. All studies were at a low risk of attrition bias and
reporting bias.

Publication Bias

There is no publication bias, no evidence of incomplete
or selective reporting of outcomes among the included
studies.

Primary Endpoints

Pain Intensity by the VAS at Day 1. Pain in-
tensity was assessed in all 6 included studies, however, with
different clinical endpoints. One study assessed the pain
using the amount of morphine equivalents,'* another study
used VAS score change from baseline at 30 mins,'® and the

A systemic review for acute pancreatis pain control 85

Potentially relevant articles identified from search 650 ‘

Exclusion of 69 duplications

—_—

Title and abstract review of potentially
relevant articles (n=581)

567 articles were excluded
based on title and abstract
oo | for clearly not fulfilling the

inclusion criteria based on

type of article, study design,

population, or outcome of

interest.

Full-text articles d
for eligibility
(n= 14)

7 studies were excluded since they

did not report the outcome of

interest.

—_— * 4 studies were placebo
controlled (2 with
Procaine and 1 with
Pirenzepine and fentanyl)
e 2 studies were opioid vs
opioids
7 studies selected for e 1study was not completed
review

Figure 1. Flow diagram of included studies identified using a
search strategy.

linear analog scale with only median and reduction of pain
scores in day 1 and day 3 were reported by Jakobs et al.*’
Only 3 RCTs that assessed pain intensity using the VAS at
day 1 reported as mean and standard deviation were used
in the analysis. There is no difference in pain intensity be-
tween opioid use vs non-opioid use at day 1 using the VAS
(odds ratio [OR] 0.82, 95% confidence interval [CI] —2.55 to
4.19) with high heterogeneity (98%) among the studies
(Figure 3). The sensitivity analysis after removing the study
by Peiro et al was mentioned in Figure A1 which showed no
significance. The high heterogeneity is due to statistical
significance in each of the studies as shown in the funnel
plot (Figure A2).

Supplementary Analgesic Use. Six RCTs were
included for assessing supplementary analgesic use which
used different types of opioids as supplementary medica-
tions to relieve pain. The criteria and frequency to use of
supplementary analgesic varied among trials. The odds of
receiving supplementary analgesic while taking nonopioids
were significant with a P-value of 0.02 (OR 3.87, 95% CI
1.25-12.04) (Figure 4A). The moderate heterogeneity of
64% is due to 2 studies both using procaine as shown in the
funnel plot (Figure A3). The significance is due to procaine
as shown in Figure 4B. The sensitivity analysis without
these 2 procaine studies showed no significant difference in
use of supplementary analgesic when NSAIDs and paracet-
amol were compared with opioids (OR 1.67, 95% CI
0.73-3.825) with no heterogeneity among studies
(Figure 4C). There was also no significant difference when
only NSAIDs were compared with opioids (OR 1.40, 95% CI
0.58-3.40) with no heterogeneity among studies
(Figure 4D).



Table. Baseline Characteristics of the Included Studies

Country Predominant Mean age
and number etiology of Study  of patients Number Male/  Number of patients assigned
Study of centers Diagnostic criteria used for AP pancreatitis duration (meaniny) of patients Female to an opioid vs nonopioid

Kumar 20197 India, 1 center Diagnosed as per the revised Gallstone and biliary 7d . 27/14  20in IV diclofenac 1 mg/kg (up to
Atlanta classification (48.7%) 75 mg) over 5 min bid and 21
in IV tramadol 1 mg/kg over 5

min bid

Peiro 20087 Spain, 1 center Upper abdominal pain + Gallstone (50%) 2d 54.7 16 8/8 8 in IV metamizole 2 g/8 h and 8
diagnosis of AP (>3 ULN of in SC morphine 10 mg/4 h
amylase or lipase)

Jakobs 2000° Germany, 1 Clinical diagnosis: Upper Alcohol (57.5%) 3d 50 39 23/16 20 in IV procaine 2 g/d and 20 in
center abdominal pain some radiating IV buprenorphine (0.3 mg,
to the back + elevated levels initially + 2.4 mg/d)

of serum amylase or serum
lipase (>2 ULN) + and signs of
AP on imaging
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Random sequence generation (selection bias)

Allocation concealment (selection hias)

Blinding of participants and personnel (performance hias)
Blinding of outcome assessment (detection hias)
Incomplete outcome data (attrition hias)

Selective reporting (reporting hias)

I

Other bias
Figure 2. (A) Risk of bias
summary of included

studies. (B) Risk of bias | [l Low risk of bias [Junclearrisk of hias [l Hiah risk of bias
graph of included studies.

0% 25%, 50% 75%  100%

Opioid Non-opioid Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Kahl S etal 35 12 52 75 12 85  358% -3.31 [-3.90,-2.77] L
Kumar et al 40 17 21 | 22 20 358% 010[-0.51,0.71]
Peiro etal 28 04 g 02 03 8 284% 6.95 [4.01, 9.90] —
Total (95% CI) 81 83 100.0% 0.82 [-2.55,4.19]
Heterogeneity: Tau®= 8.16; Chi*= 94.05, df= 2 (P = 0.00001); F= 98% _150 % b é 150
Testfor overall effect Z=0.48 (P = 0.63) Favours Non-Opioids Favours Opioids

Figure 3. Comparison between opioids vs nonopioids of pain intensity by the VAS at day 1.
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Opioid Non-opioid Odds Ratio (Non-event) Odds Ratio (Non-event)

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
1.4.1 Opioids vs Non-Opioids

A Gulen et al 3 30 10 60 T7% 1.80 [0.46, 7.10] —
Jakohs R etal 1 19 14 20 4.8% 42.00[4.52, 390.30] E——
Kahl S etal 22 52 50 55 9.0% 13.64 [4.67, 39.81] e —
Kumar et al 4] 21 g 20 7.8% 2.13[0.56,8.19] T
Mahapatra SJ et al 23 24 25 26 3.5% 1.08 [0.06, 18.40]
Peiro et al 3 a 3 g 5.4% 1.00[0.13, 7.57]
Subtotal (95% CI) 154 189  38.3% 3.87 [1.25,12.04] —~l——
Total events a7 110
Heterogeneity: Tau®=1.21;, Chi*=14.05, df =5 (P=0.02); F= 64%
Test for overall effect: Z=2.34 (P=0.02)

B 1.4.2 Opioids vs Local anesthetic (Procaine)
Jakohs R etal 1 19 14 20 4.8% 42.00[4.52, 380.30] — = F
Kahl S etal 22 52 50 55 9.0% 13.64 [4.67, 39.81] ——
Subtotal (95% CI) 71 75 13.8% 16.84 [6.41, 44.23] —caniiiien-—
Total events 23 G4
Heterogeneity: Tau®=0.00; Chi*=0.80, df=1{P=037), F=0%
Testfor overall effect: Z=5.73 (P < 0.00001)

C 1.4.3 Opioids vs NSAIDs and Paracetamol
Gulen et al 3 30 10 60 T.7% 1.80 [0.46, 7.10] I
Kumar et al 4] 21 8 20 7.8% 213[0.56,8.19] 1 =
Mahapatra SJ et al 23 24 25 26 3.5% 1.09 [0.06, 18.40]
Feiro et al 3 a 3 a 5.4% 1.00[0.13, 7.57]
Subtotal (95% CI) 83 114 24.5% 1.67 [0.73, 3.82] - =
Total events 34 46
Heterogeneity: Tau®= 0.00; Chi*= 047, df=3(P=0.92), F=0%
Test for overall effect: Z=1.21 (P=0.23)
1.4.4 Opioids vs NSAIDs

D Gulen et al 3 30 3 30 6.5% 1.00[0.19, 5.40]
Kumar et al 5 21 g 20 7.8% 2.13[0.56,8.19] T
Mahapatra SJ et al 23 24 25 26 3.5% 1.08[0.06, 18.40]
Peiro et al 3 a8 3 g 5.4% 1.00[0.13, 7.57]
Subtotal (95% CI) 83 84 23.3% 1.40 [0.58, 3.40] =
Total events 34 35
Heterogeneity: Tau®= 0.00; Chi*= 0.67, df=3 {(P=0.88); F=0%
Testfor overall effect Z=0.75 (P = 0.46)
Total (95% CI) 301 462 100.0% 3.03 [1.61,5.71] il
Total events 148 259
Heterogeneity: Tau®= 0.86; Chi*= 3413, df=15 (P =0.003), F= 56% o1 01 10 100

Test for overall effect: Z=3.44 (P = 0.0006)

Favours Opioids Favours Non-Opioids

Testfor subgroup differences: Chi*=17.18, df= 3 (P = 0.0006), F=82.5%

Figure 4. (A) Comparison between opioids vs nonopioids of supplementary analgesia use. (B) Sensitivity analysis of sup-

plementary analgesic use with local anesthetics (procaine).

(C) Sensitivity analysis of supplementary analgesic use with

NSAIDs and paracetamol. (D) Sensitivity analysis of supplementary analgesic use with only NSAIDs.

Secondary Endpoints

Complications of Pancreatitis. The number of
participants with complications of AP was presented in 6
RCTs showing no significant difference between opioid and
nonopioid use (OR 1.44, 95% CI 0.79-2.63) with no het-
erogeneity among studies. No specific details about the type
of complication from AP were mentioned in the studies
except for Kumar et al (Figure A4).

Drug-related Adverse Event. Except for Kahl et al
and Kumar et al, all the other 5 RCTs assessed number of
participants with drug-related adverse effects at the end of
the study period. Nonopioids had 15 participants with
adverse events when compared with opioids which had 22

with no clinical significance with an OR of 2.19 (95% CI
0.71-6.75) with low heterogeneity (1> 41%) (Figure 5).
Among the adverse events, sedation is the more common
with opioid use but was not significant with an OR of 4.19
(95% CI 0.80-21.96) when compared with opioids
(Figure A5). In addition, the nausea and vomiting are less
with nonopioids but no significant difference when
compared with opioids with OR of 1.52 (95% 0.72-3.24)
(Figure 6). There is no heterogeneity among studies if a
specific adverse event was considered.

Number of Deaths From Any Cause. In all the
included RCTs, 3 deaths were documented, one each for
each RCT. Two deaths were reported in patients on
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Opioid Non-opioid Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Dong E et al 3 22 1 24 158% 3.63[0.35, 37.83] I R
Gulen et al 3 30 3 B0 23.9% 2.11[0.40,11.158] — T
Jakobs R etal 11 19 a 20 29.0% 413[1.06,16.10] -
Mahapatra SJ et al 1 24 a 26 16.9% 0.181[0.02,1.69] —a—r
Peiro et al 4 a 1 8 143% 7.00[0.57, 86.32) I e —
Total (95% CI) 103 138 100.0% 2.19[0.71,6.75] B
Total events 22 15
Heterogeneity: Tau®= 0.66, Chi*=6.73,df=4 (P=0158); F=41% 0002 01 10 500

Test for overall effect Z=1.37 (P=017)

More AE in non-opioid More AE in opioid

Figure 5. Comparison between opioids vs nonopioids: number of participants with drug-related adverse events (AE).

nonopioids and one with opioid use with no significance
(OR 0.70, 95% CI 0.11-4.60) and with no heterogeneity
(Figure A6).

Discussion

This systematic review is an update from the prior re-
views by Meng et al and Cochrane review in 2013 to
comprehensively evaluate opioids vs nonopioids for pain
control in AP.'*™® Seven independent RCTs comparing
opioids vs nonopioids were included with 389 patients with
AP. Among the studies, 2 RCTs compared procaine with
buprenorphine and pentazocine, 2 compared paracetamol
with hydromorphone and tramadol, 2 compared diclofenac
with pentazocine and tramadol, one with dexketoprofen and
tramadol, and one with metamizole and morphine.l‘t'”‘w’21

Among the studies included, there is no concern for
publication bias, evidence of incomplete or selective
reporting of outcomes. Only 3 studies were at low risk of
bias among the 7 studies.

This systematic review and meta-analysis of pain man-
agement in AP showed that nonopioids had equal efficacy in
relieving pain based on the VAS at day 1 when compared
with opioids. Patients with AP treated with nonopioids tend
to have less overall adverse effects but with more frequent
requirement of supplementary analgesic use. Opioids did
not significantly increase the complications of pancreatitis,
nausea, vomiting, sedation, and deaths when compared with
nonopioids. The need for supplementary analgesia was
significantly higher in nonopiod use; however, when a

sensitivity analysis was performed with NSAIDs and para-
cetamol, only NSAIDS showed no significant difference
(Figures 4C and D). The moderate to high heterogeneity
noted with the VAS at day 1 and supplementary analgesic
use endpoints are likely due to varying methods of assess-
ment of the VAS and difference in criteria and frequency of
supplementary analgesic use.

Severe pain is a hallmark for AP, and most patients
require hospitalization for pain control. Insufficient pain
management can lead to physical and psychological distress
to patients, family members, and the care team. Although
the current consensus recommendations suggest the use of
parenteral analgesics to control pain during an episode of
AP, it does not specify the type of analgesics to be used.??
Common pharmacological treatment for acute pain in-
cludes NSAIDs, acetaminophen, and opioids although ste-
roids and muscle relaxants can be used for a certain type of
pain.”® Opioids function through a complex interaction with
3 types of opioid receptors: mu receptor, delta receptor, and
the Kappa receptor in the central nervous system.”* Opioids
also reduced calcium influx, decreasing neurotransmitter
release at the presynaptic level, and enhance potassium iron
efflux, leading to postsynaptic hyperpolarization of the
dorsal horn pain signal neurons.”” Overall, opioids decrease
nociceptive transmission and alleviate pain. NSAIDs mani-
fest analgesic effects by inhibiting the cyclooxygenase (COX)
enzymes, blocking the synthesis of prostaglandins, and
reducing inflammation and pain.”® Non-selective NSAIDs
(eg, ibuprofen, diclofenac, naproxen) inhibit both COX-1 and
COX-2 enzymes while selective COX-2 (eg, nimesulide,

Opioid Non-opioid Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Gulen et al 2 30 3 60 16.7% 1.36[0.21, 8.59]
Jakohs R et al 7 19 4] 20 30.0% 1.75[0.44, 6.93] B E—
Kumar et al g 21 ] 200 342% 1.75[0.48, 6.35] O L E—
Mahapatra SJ et al 1 24 3 26 10.4% 0.33[0.03, 3.45]
Peira et al 3 8 1 a8 8.8% 420([0.33,5317]
Total (95% CI) 102 134 100.0% 1.52[0.72, 3.24] -l
Total events 22 18
Heterogeneity: Tau®= 0.00; Chi*= 2.34, df= 4 (P = 0.67); F= 0% =U 0 D=1 1=II] 100:

Test for overall effect Z=110{P=0.27)

More N/V in non opioid More N/V in opioid

Figure 6. Comparison between opioids vs nonopioids: number of participants with nausea and vomiting.
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celecoxib) inhibitors predominately the COX-2 enzymes.
Acetaminophen (N-acetyl para-aminophenol or paraceta-
mol) is one of the most widely used analgesics although its
exact mechanism remains unclear. It may reduce the activity
of COX in the central nervous system without binding to the
active site of either the COX-1 or COX-2 enzyme, different
from NSAIDS.

In our meta-analysis, 2 studies compared procaine with
opioids."”?® Local anesthetics like procaine were initially
recommended around the 2000s in German and Chinese
guidelines for the management of pain control.’’*® How-
ever, it was proven to be ineffective later.?” In addition, a
longer time of onset, shorter duration of action, and increase
in the number of adverse events such as nausea and vom-
iting make it less preferable to use.'” In our study, patients
who used procaine for pain control tend to request more
supplementary analgesic use (Figure 3B). In this meta-
analysis, 2 RCTs compared paracetamol with hydro-
morphone and tramadol, but it had only one endpoint in
common.”**® Opioid-related adverse events were more
when compared with paracetamol use.'*'® Four RCTs
compared NSAIDs with opioids; among them, 2 compared
diclofenac with pentazocine and tramadol, one with dexke-
toprofen and tramadol, and one with metamizole and
morphine.’>'”?! Metamizole is not available in the United
States because of possible association with agranulocy-
tosis.”” Rectal NSAIDs had shown efficacy in preventing
post-endoscopic  retrograde cholangiopancreatography
pancreatitis.>® Ibuprofen and diclofenac alone can be uti-
lized in decreasing complications of AP.* Animal studies
with diclofenac showed promising results with decreased
pancreatic injury and decreased kidney, lung, and liver
injury by reducing apoptosis and necrosis.*** It was re-
ported that 2 had acute kidney injury with diclofenac by
Mahapatra et al,'"> but both these events could not be
attributed to diclofenac. Four events of acute lung injury
with diclofenac are seen which are less but significant when
compared with 9 with tramadol."” Because the production
of prostaglandins is responsible for gastric epithelial pro-
tection and hemostasis, blocking COX-1 also reduced gastric
protection, leading to an increased risk for gastrointestinal
complications (eg, gastric ulcer, perforation, gastrointestinal
bleeding).**

Five different opioids were used in 7 included RTCs, 2
trials with tramadol and pentazocine, one each with
morphine, hydromorphone, and buprenorphine. Pentazo-
cine is a k-receptor agonist and partial u-receptor antago-
nist which is advantageous with fewer gastrointestinal
adverse effects than other opioids.’® In addition, pentazo-
cine may modulate nuclear factor-kB and decrease inflam-
mation from AP.** Previous animal models showed
increased intestinal permeability by bacterial translocation
and resulting in the prevention of pancreatic regeneration.
Tramadol is a weak u receptor agonist and has atypical
inhibition of serotonin and norepinephrine reuptake
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concomitantly, and the N-methyl-D-aspartate receptor
antagonist at higher concentrations could offer better pain
control with less addition along with a better safety pro-
file.*® In addition, the synergistic effect of opioids along with
opioids used for supplementary analgesic use acts in the
central pain pathway, leading to better pain control than
nonopioids.>” However, to consider the drawbacks of using
opioids that are the longer duration of hospital stay, chronic
use leading to addiction, and mortality should be reminded
before discharge.'"*® When opioids such as buprenorphine
or fentanyl and pethidine were compared with pethidine,
there is no difference in the pain improvement and also the
number of adverse events reported.***°

Some of the limitations worth mentioning are as follows:
(1) small sample size: the largest trial had 107 patients in
total, whereas the smallest trial has only 16 patients
included. It is uncommon as it is notoriously difficult to re-
cruit patients with AP for trials. (2) Heterogenous studies:
the included studies used different narcotics, different
NSAIDs, different administration routes, and different re-
ported clinical outcomes. Lack of information about one of
the major primary endpoints (pain intensity by the VAS at
day 1) in multiple studies limits the possibility of evaluating
accurately and comprehensively the effects of opioids vs
nonopioids for treatment of pain in AP. For example, Dong
et al measured the pain scores by morphine equivalents
rather than the VAS at day 1. Importantly, there was mod-
erate to high evidence of heterogeneity in our primary
endpoints of interest. Most of the data were obtained at the
end of the study which varied among studies because of
variation in the length of the study period, and the long-term
complications of these medications were unknown. (3) The
indication of supplementary analgesic use varied among
studies. Some studies did not have the amount of supple-
mentary analgesics reported. Simple binary representation
of yes or no supplementary analgesic use without the actual
dosage may not be a sensitive way to assess pain control. (4)
Severity of AP was not reported in multiple studies.

To provide better pain control and prevent addiction,
opioid-sparing or reduction should be considered in treating
AP. A step up method to control cancer pain has been
suggested by World Health Organization: step I is to use
nonopioids; step Il is to use nonopioids in combination with
low-potency opioid; step III is high-potency opioid, and step
IV is interventional.*" This could be applied to acute pain
due to AP. Future research on AP pain control should
consider regimens avoiding or lowering opioids: (1) intra-
venous NSAIDs or acetaminophen and (2) combining 2 or
more drugs with different mechanisms of action to syner-
gistically reach a sufficient analgesic effect. The combination
will allow lower doses and, therefore, reduce side effects.
However, not all drug combinations are equal, and different
combinations of analgesic agents should be evaluated
experimentally or clinically to gain insight into their po-
tential clinical use. Studies may consider use of NSAIDs with
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longer half-life. Novel combination like diclofenac plus B
vitamins has been shown more effective in reducing pain
than diclofenac alone.*? Dexketoprofen and dicyclomine are
more effective than diclofenac and dicyclomine for the
treatment of acute renal colic."® (3) Further research on
pain management in patients with AP should also focus on
the designing of clinical trials with a larger sample size and
a standardized method of pain assessment. As it is notorious
to recruit patients with AP for trials in 1 center, effort
should be made to form a consortium in recruiting AP for
future studies.

Conclusion

In conclusion, this meta-analysis suggests that non-
opioids, especially NSAIDs and paracetamol, can be used for
adequate relief of pain in patients with AP with no increase
in requirement of supplementary analgesic but with an
overall decrease in adverse effects when compared with
opioid use. Use of opioids showed an increase in the overall
adverse effects but no difference in the complications of
pancreatitis or nausea and vomiting and sedation. The re-
sults of the meta-analysis should be interpreted with
caution because of the diverse nature of medications, both
the opioids and nonopioids used in clinical studies, efficacy
outcomes, small sample sizes, and unclear bias in 3 studies
lowering the quality of studies.

Supplementary Materials

Material associated with this article can be found in the
online version at https://doi.org/10.1016/j.gastha.2021.09.
006.
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