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ABSTRACT
Background: Most patients with acute pancreatitis (AP) suffer from abdominal pain that 
requires immediate pain relief, and there are various medication choices available, with 
opioids being the most prescribed analgesics. Objective: Our objective is to compare the 
use of opioids with other medications in emergency settings for managing pain in patients 
with AP. Methods: A systemic search was conducted in electronic databases (PubMed/
Medline, Cochrane Library, Embase and Google Scholar) from inception to Feb 2023. All 
statistical analyses were conducted in Review Manager 5.4.1. The study’s inclusion criteria 
was then selected. Only those Randomized Controlled Trials were involved that included 
patients having AP in an emergency setting. A random-effect model was used when het-
erogeneity was seen to pool the studies, and the result was reported in the Odds Ratio 
(OR) and Mean Difference (MD) along with the corresponding 95% confidence interval (CI). 
Narrative analysis was conducted for those variables which did not have sufficient data 
be included in the quantitative analysis. Results: We include eight Randomized Controlled 
Trials in our study. The Pooled result showed non-significant differences in adverse effects 
between the two interventions (OR 1.42 [95% CI 0.62, 3.23]; p value= 0.40; I2= 20%). While 
overall, significantly additional drugs were used in the control group (OR 0.22 [95% CI 0.06, 
0.85]; p value= 0.03; I2= 72%). Pain score and severity levels were also analyzed. We used 
a narrative approach to analyze the length of stay, mean time to reach significant decrease 
in pain, and mortality, which were all non-conclusive. We also narratively assessed the Pe-
diatric population. Conclusion: Opioids do not provide significant superiority over other 
medications and should be avoided due to their addictive nature.
Keywords:	Acute	Pancreatitis,	Emergency,	Opioids.

1. BAcKGROUND
The Acute pancreatitis (AP) is an inflammatory disease of the pancreas 

with the elevation of pancreatic enzymes that develops suddenly and goes 
away in a few days to weeks. Approximately 2,814,972.3 (95% UI 2,414,361.3–
3,293,591.8) cases were reported globally with 115,053.2 (104,304.4–
128,173.4) deaths in 2019 (1). Risk factors for AP include gallstones, alcohol 
use, surgical trauma, hypercalcemia, hypertriglyceridemia, infection, and 
autoimmune diseases (2). AP is most commonly associated with gallstones 
and chronic alcohol abuse. Abdominal pain localized to the epigastric region 
or left upper region is the cardinal symptom of AP (3). The pain is severe in 
intensity and tends to last for a few days. It is diagnosed based on clinical 
evaluation, laboratory tests (serum amylase, lipase, and calcium), and inves-
tigations (contrast-enhanced CT and transabdominal ultrasound) (4). Initial 
management of AP includes intravenous fluid resuscitation, adequate analge-
sia using either NSAIDs or opioids, and nutritional support (4).

The mechanism by which NSAIDs control pain is through inhibiting cy-
clooxygenase-dependent prostaglandin formation (5). Drugs like diclofenac, 
ketorolac, dexketoprofen, and metamizole have been used for managing pain 
in AP. A systematic review was carried out to assess the role of NSAIDs in 
acute pain management in AP. The results showed that they were effective in 
relieving pain and in improving systematic complications (6). Pezzilli et al. 
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also concluded in their systematic review that NSAIDs 
are able to manage acute pain in AP (7).

Opioids are also commonly used for treating acute 
pain and they work by inhibiting neurotransmitter re-
lease in presynaptic terminals; thus, preventing the 
conduction of pain signals in the spinal cord (8). Opioid 
works on various receptors found centrally and periph-
erally. Mu receptors are located in the brainstem and 
thalamus with subtypes Mu1 and Mu2 (8). Mu1 recep-
tors are mainly responsible for supraspinal analgesia and 
causing euphoria. Mu2 receptors are responsible for re-
spiratory depression, dependence, and sedation. Kappa 
(κ) receptors are found in the prefrontal cortex, limbic 
system, and spinal cord (8). They are responsible for spi-
nal analgesia, sedation, stress, and dependence. Delta (δ) 
receptors are located in the brain, spinal cord, and dorsal 
root ganglion (8). These receptors mainly act by reduc-
ing persistent pain.

Opioids are classified as agonists (morphine and fen-
tanyl), partial agonists (e.g., buprenorphine), agonist-an-
tagonist (e.g., pentazocine), and antagonists (e.g., nalox-
one) (8, 9). Morphine is a long-acting opioid (9). It is a 
strong Mu agonist and a weak κ-receptor agonist. Side 
effects include orthostatic hypotension and respirato-
ry depression by acting on the nucleus accumbens and 
releasing histamine. Morphine can cause spasms of the 
sphincter of Oddi and urinary bladder trigone, thereby 
resulting in urinary retention. Fentanyl is also a strong 
opioid agonist working mostly on Mu receptors and is 
available in transdermal and parenteral preparations 
(9). Buprenorphine is a partial agonist that acts on the 
Mu receptor (10). Its side effects are sedation, dizzi-
ness, headache, and respiratory depression which can 
be reversed by naloxone. Opioids like pentazocine are 
categorized as agonist-antagonists because of poor Mu 
receptor efficacy and partial κ-receptor agonistic action 
(10). Naloxone is an opioid receptor-antagonists nalox-
one that competitively antagonizes the Mu, κ, and δ re-
ceptors (10).

It is used in the emergency department for the rapid 
reversal of opioid overdose. Common opioids used in 
the pediatric population are morphine, fentanyl, hydro-
morphone, meperidine, and methadone (11). Common 
adverse effects experienced by this group include consti-
pation (50–65%), nausea (25–50%), sedation (20–60%), 
pruritus, and fatigue. Respiratory depression is a com-
mon cause of death due to opioid overdose (11).

A meta-analysis published in 2021 assessed the role 
of analgesics including opioids and NSAIDs in AP, and 
the need for rescue analgesia beyond the one being test-
ed (12). Compared to the placebo, the tested analgesics 
greatly reduced the need for rescue analgesia and no 
significant difference was observed between opioids and 
nonopioids regarding the primary outcome for the need 
for additional pain relief (12). Thavanesan et al. conduct-
ed a meta-analysis comparing seven different analgesics 
in improving pain scores in patients of AP as reported 
by the visual analogue scale (VAS) (13). Improvement 
in VAS scores were comparable between opiates to 
non-opiates within 24 hours with no significant differ-

ence (P = 0.462) (13). Nelson et al. conducted a similar 
meta-analysis comparing opiates to non-opiates in AP 
patients (14).

Similar results were observed as there was no signifi-
cant difference in pain severity after 24 hours (14). The 
risk of complications of pancreatitis like nausea, seda-
tion, and death were comparable in both groups. The 
non-opiates group required additional analgesia more 
often than opiates (14).

2. OBJEcTIVE
In our meta-analysis, we aim to overcome the gaps 

in the literature by including more recent Randomized 
Controlled Trials and pediatric populations, as previous 
systematic reviews and meta-analyses didn’t include pe-
diatric populations. The primary outcomes of this me-
ta-analysis are the need for rescue analgesia and VAS 
within 24 hours. The rate of adverse events, mortality, 
and length of hospital stay are secondary outcomes.

3. MATERIAL	AND	METhODS
3.1. Search strategy and registration
Preferred Reporting Items for Systematic Review and 

Meta analyses (PRISMA) guidelines (12) were used to 
conduct this manuscript. Pubmed/Medline, Cochrane, 
Embase, and Google Scholar were used to conduct the 
literature search from inception to Feb 2023. Each da-
tabase was scoured using search terms for “acute pan-
creatitis”, “Adult or Pediatric” combined with multiple 
synonymous terms for “Analgesia” using the Boolean 
operator “AND”/ “OR”.

We manually screened the related articles and their 
references. We will include clinicaltrials.gov (1964 to 
present) to search for trials. Protocol was registered in 
PROSPERO with following number: CRD42023384797.

3.2. Eligibility criteria
The articles following PICOS were eligible: P (Popula-

tion): People with AP; any age, any gender and Popula-
tion not restricted to Saudi Arabia; will examine papers 
from all over the world; I (Intervention): Opioids; (Con-
trol): All pain management agents without limitations, 
we will even include traditional medicine such as Elec-
troacupuncture; S (Studies): Randomized Controlled 
Trials, Cohort, and Cross-sectional studies.

3.3. Data extraction
We used MS Word to extract data and Zotero for ref-

erencing. Reviewers were asked to review independently 
one-by-one and Reviewer 3 will act as a moderator in 
case of disparity between the first two reviewers.

3.4. Quality Assessment
Two investigators will conduct quality assessment in-

dependently and any disagreement will be moderated 
by a third investigator or a senior author. The Cochrane 
Collaboration’s tool will be used to assess the risk of bias 
for Randomized Controlled Trials. For each component 
of the tool, low, high, or unclear risk of bias levels will be 
used for judgement, and the summary will be presented 
in the form of a table (Table 1). New Ottawa scale will be 
used to assess cohort studies and cross-sectional studies 
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(Table 2 and 3). A score <6 is high risk, 6–7 is moderate 
risk and >7 is low risk.

3.5. Data Synthesis:
Data will be extracted using MS Excel sheet (mean, 

standard deviations, and end point events). Missing data 
will be managed according to protocols and any other 
method made suitable by the authors. Review Manager 
v5.3.5 will be used to conduct quantitative analysis using 
random-effects model. Continuous data will be pooled 
as Mean Difference (MD) and its 95% confidence inter-
val (CI) and dichotomous data will use Odds Ratio (OR) 
and its 95% CI. Heterogeneity will be evaluated using I2 
(I2 ≥ 50% or p < 0.1 indicative of high heterogeneity). 
Moreover, P< 0.05 will be considered statistically sig-

nificant. While Narrative analysis will be conducted for 
data variables and factors which are not deemed suit-
able enough to carry out quantitative analysis, Subgroup 
analysis will also be undertaken if needed.

4. RESULTS
4.1. Literature search
Our initial literature search provided 1011 articles. 

Further, 702 articles remained after removing the dupli-
cates and finally, 70 articles were left for full-text review. 
Additionally, 15 studies were finalized to conduct this 
Systematic review and meta-analysis.

4.2. Baseline characteristics

Studies
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Grover et al. 2018 1 1 1 1 2 1 1 1 9

Földi et al. 2022 1 1 1 1 2 1 1 1 9

Table	2.	Quality	assessment	of	cohort	studies

Study
Adequate 
Sequence 
Generation

Allocation Con-
cealment

Blinding of 
Participants and 
Personnel

Blinding of 
Outcome 
Assessment

Incomplete 
Outcome Data

Selective 
Outcome 
Reporting

Free of Other 
Bias

Net Risk of 
Bias

Ebbehøj et al. 
1985 Unclear Risk Unclear Risk Low Risk Unclear Risk Low Risk Unclear Risk Unclear Risk Moderate Risk

Jakob et al. 
2000 Low Risk Low Risk Unclear Risk Low risk Low Risk Low Risk Low Risk Low Risk

Stevens	et al. 
2002 Unclear Risk Low Risk High Risk Unclear Risk Low Risk Low Risk Unclear Risk Moderate Risk

Kahl et al. 2004 Low Risk Unclear Risk High Risk Low Risk Low Risk Low Risk Unclear risk Low Risk

Peiro et al. 
2008 Low Risk Low Risk Unclear Risk Low Risk Low Risk Low Risk Low Risk Low Risk

Wilms et al. 
2010 Unclear Risk Unclear Risk Low Risk Unclear Risk Low Risk Unclear Risk Unclear Risk Moderate Risk

Layer et al. 
2011 Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk

Sadowski et al. 
2015 Unclear Risk Unclear Risk Unclear Risk Low Risk Low Risk Low Risk Low Risk Low Risk

Gulen et al. 
2016 Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk

Mahapatra et 
al. 2019 Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low risk Low Risk

Dong	et al. 
2019 Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk

Kumar et 
al.2020 Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk

Table	1.	Quality	assessment	of	the	Randomized	controlled	trials

Studies Selection (Maximum 5) Comparability (Maximum 2) Outcome (Maximum 3) Total 
score

Representa-
tiveness of 
the sample

Sample 
size

Non-re-
spondents

Ascertain-
ment of the 

exposure 
(risk factor)

Comparability of Cohorts 
on the Basis of the Design 

or Analysis

Assessment 
of the out-

come

Statistical 
test

Perito et al. 
2020 1 1 1 2 2 1 1 9

Table	3.	Quality	assessment	of	cross-sectional	studies
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Table 4 shows basic characteristics of the studies used 
in our manuscript (16–30). Out of the total studies, 12 
were Randomized Clinical Trials, two studies were ret-

rospective cohorts, and one was a cross-sectional study. 
We had five studies from USA, four studies from Ger-
many and one of each from Denmark, India, Hungary, 
Switzerland, Spain, and Turkey. We included 2637 pa-
tients. The mean age was 54.38 years.

4.3. Publication Bias and Quality assessment
Less than 10 articles were included in the meta-analy-

sis, so publication bias was not assessed. All studies had 
a low risk of bias except Stevens et al. and Wilms et al. 
which had a moderate risk of bias (Tables 1–3).

4.4. Result of Quantitative analysis
Seven studies were included in quantitative analysis 

(16–22). Quantitatively, we analyzed three factors: Ad-
verse effects, Use of additional drugs, and Pain score.

4.4.1 Adverse effects
Five studies were utilized to analyze adverse effects 

(17, 19–22). In these, 164 patients were present in the 
Opioids group, while 169 patients were present in the 
control group. Pooled result (Figure 2) showed that 
there was no significant difference in adverse effects 
between the two interventions (OR 1.42 [95% CI 0.62, 
3.23]; p value= 0.40; I2= 20%).

4.4.2 Use of Additional Drugs
Five studies with two subgroups (Add-on and Rescue 

drugs) were used to analyze the usage of additional drugs 
between the two groups (16-18, 21, 22). Three studies 
were present in the Add-on subgroup and two studies 

Figure 1 shows the Prisma flow chart.

Study Year Study 
design Duration Country BMI

(kg/m2)

Total 
Patients

(n)

Male
(%)

Mean 
Age

(years)

Popula-
tion Opioid used

Qualita-
tive or 

Quantita-
tive

Risk of 
Bias

Ebbehøj 
et al. 1985 RCT N/A* Den-

mark N/A* 30 66.6 N/A* Adult N/A* Qualita-
tive 

Low 
Risk

Jakobs 
et al. 2000 RCT N/A* Germa-

ny N/A* 40 57.5 49.5 Adult Buprenorphine Both Low 
Risk

Stevens 
et al. 2002 RCT N/A* USA N/A* 32 56.2 N/A* Adult Fentanyl and Demerol Qualita-

tive 
Low 
Risk

Kahl et 
al. 2004 RCT N/A* Germa-

ny N/A* 101 71.2 45 Adult Pentacozine Both Low 
Risk

Peiró et 
al. 2008 RCT N/A* Spain N/A* 16 50 54.7 Adult Morphine and Pethidine Both Low 

Risk

Wilms 
et al. 2010 RCT April 2003-July 

2005
Germa-

ny 26 42 52.3 54.2 Adult Buprenorphine Qualita-
tive 

Mod-
erate 
Risk

Layer et 
al. 2011 RCT Dec 2003-July 

2005
Germa-

ny N/A* 44 59 N/A* Adult Buprenorphine Qualita-
tive

Low 
Risk

Sad-
owski 
et al.

2015 RCT July 2005-Aug 
2010

Switzer-
land 28.4 35 55.1 60.2 Adult Fentanyl Qualita-

tive
Low 
Risk

Gülen 
et al. 2016 RCT Jan-June 2014 Turkey N/A* 90 58.9 53.5 Adult Tramadol Both Low 

Risk
Grover 
et al. 2018 Retrospec-

tive study
Jan 2013-Dec 

2015 USA N/A* 211 36 N/A* Pediat-
ric

Morphine, hydromorphone, 
fentanyl, oxycodone, tramadol

Qualita-
tive

Low 
Risk

Maha-
patra et 

al.
2019 RCT May 2016-May 

2017 USA N/A* 50 48 38.2 Adult Pentacozine and Fentanyl Both Low 
Risk

Dong et 
al. 2019 RCT July 2016- April 

2017 USA N/A* 46 45.7 53.1 Adult Hydromorphone and 
Morphine Both Low 

Risk
Kumar 
et al. 2020 RCT July 2015-Nov 

2016 India N/A* 41 65.8 47.3 Adult Tramadol Both Low 
Risk

Perito 
et al. 2020 Cross-sec-

tional study
Sep 2012-Aug 

2017 USA N/A* 427 42.5 12.5 Pediat-
ric

Morphine, hydromorphone, 
fentanyl, oxycodone, trama-
dol, butorphanol, codeine, 
meperidine, methadone

Qualita-
tive

Low 
Risk

Földi et 
al. 2022 Cohort 2012-2017 Hungary N/A* 1432 56.9 N/A* Pediat-

ric N/A* Qualita-
tive

Low 
Risk

Table	4.	Baseline	characteristics	of	the	studies	.	N/A*=Not	available
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were present in the rescue drugs subgroup. Pooled re-
sult (Figure 3) showed that there was a non-statistical 
difference between the two groups; in Add-on (OR 0.07 
[95% CI 0.01, 1.06]; p value= 0.06; I2= 79%) group and 
rescue drugs (OR 0.53 [95% CI 0.23, 1.25]; p value= 0.15; 
I2= 0%) group. Although, overall, it was seen that there 
was significantly more use of additional drugs in control 
group than opioids (OR 0.22 [95% CI 0.06, 0.85]; p val-
ue= 0.03; I2= 72%).

4.4.3. Pain Score and Severity Levels
Four studies were used based on three scales (VAS, 

APACHE II, and PASS) to analyze pain scores and se-
verity levels (17,18,20,22). The pooled analysis (Figure 4) 
showed that there was statistically less pain in patients 
with opioid, according to VAS (MD 0.60 [95% CI 0.14, 
1.06]; p value= 0.01; I2= 0%). Disease severity was as-
sessed using APACHE II and PASS. APACHE II showed 
that opioid use resulted in better outcomes (MD -40.00 
[95% CI -44.68, -35.32]; p value< 0.00001; I2= Not appli-
cable). While PASS did not favor any group (MD 15.40 
[95% CI -4.12, 34.92]; p value= 0.12; I2= Not applicable), 

Figure	2.	Forest	plot	showing	the	effect	size	of	Adverse	effects	between	Opioid	and	
Control Groups

Figure	3.	Forest	plot	showing	effect	size	of	Use	of	additional	drugs	between	Opioid	and	
Control Groups

due to a low number of studies, we 
can’t completely comment on wheth-
er or not any intervention method is 
superior to the other.

4.5. Result of Qualitative analysis 
in adult population

Ten studies were included in quali-
tative analysis (16, 18-21, 23-27). We 
assessed three variables qualitatively: 
length of stay, mean time to reach 
significant decrease in pain, and mor-
tality.

4.5.1. Length of Stay
Five studies provided data for 

length of stay (16, 18-20, 24). All the 
studies showed that there was sta-
tistically no difference in length of 
stay between the opioid group and 
control group. Dong et al. showed 
that both groups had a median stay 
of three days while Mahapatra et al. 
had median stay of four days (19, 20). 
Jakobs et al. showed a p value of 0.24 
and Stevens et al. showed a p value 
of 0.41, owing to a statically non-sig-
nificant result (16,18). Sadowski et al 
also showed a non-significant rela-
tion (p = 0.65) (24).

4.5.2. Mean Time to Reach Signifi-
cant Decrease in Pain

Five studies recorded the mean 
time to reach a significant decrease 
in pain when the two interventions 
were given (18, 21, 25-27). There 
was a non-decisive result, in which 
Kumar et al. favored that control 
decreased the time significantly (p 
value 0.028) and Peiró et al. showed 
a non-significant difference (p value 
0.169). Ebbehoj et al showed that opi-

oids with Indomethacin had better outcomes. Wilms et 
al and Layer et al both showed that statistically positive 
results were observed. No strong results were postulated 
in the favor of opioids or control.

4.5.3. Mortality rate
Mortality was assessed by three studies (16, 19, 24). 

All studies showed that both groups didn’t have any 
significant mortality associated with them. Jakobs et al. 
showed p value of 0.52, while in Mahapatra et al., only 
one patient died in the control group. Sadowski et al had 
no mortality reported (24).

4.6. Result of Qualitative analysis for Pediatrics 
population

Three studies were used to assess pediatrics popula-
tion (28-30). Grover et al. showed that the use of opioids 
was much superior to non-opioid infusion. Shorter time 
was required while dosing in opioids group (p=0.001). 
Although, a higher initial dose was given in opioid group 
(p=0.01) (28). Perito et al. reported that frequent opioid 
use resulted in increased hospital admission (p<0.0002) 

Figure	4.	Forest	plot	showing	effect	size	of	Pain	score	and	severity	between	Opioid	and	
Control Groups
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and emergency room (p<0.0002) visits and an increase 
in missed school days (p<0.0002) (29). Földi et al. dis-
cussed the characteristics of pain in AP which were 
presented in the emergency room. It showed that sharp 
pain was more associated with mortality (OR=2.263 
[95% CI:1.199-4.059]). Moreover, atypical pain was ob-
served in more than 50% of the population (30).

5. DIScUSSION
In this systematic review and meta-analysis, we pres-

ent the assessment of evidence from 15 studies to evalu-
ate the role of opioids as an analgesic in the management 
of AP. The qualitative and quantitative results suggested 
no significant and superior role of in opioids in com-
parison to the control group in both adult and pediatric 
population. Metamizole, NSAIDs, and local anesthetics 
were compared with opioids; however, no significance 
of opioids over the other therapies could be established 
in terms of adverse effects, pain severity, use of an ad-
ditional drug, length of hospital stay, and mortality. 
The major adverse effects associated with opioids were 
nausea, vomiting, and a short episode of hypotension. 
In pediatric population, only one study favored the use 
of opioids over non-opioids control, while reporting a 
shorter time to reach significant decrease in pain and 
superior analgesic effect. However, the results were in-
conclusive due to the lack of sufficient data availability 
on the subject, Peiro et al. conducted a pilot study to 
compare morphine with metamizole. They reported no 
significant association between morphine in pain relief 
and metamizole (21). Gulen et al. compared the synthet-
ic opioid tramadol with paracetamol and dexketoprofen 
in adult AP patients; there was no difference among the 
three groups. Nausea and hypotension were reported in 
two patients in comparison to nausea and vomiting in 
three patients in the control group (22).

Kumar et al. found diclofenac and tramadol equal-
ly effective in controlling pain AP. Both drugs were 
also similar in the requirement of additional analgesia 
and the number of painful days (18). Another trial that 
compares diclofenac with pentazocine, showed results 
favoring opioid agonists for pain relief, a lesser dose of 
additional analgesia, and a longer pain-free time. There 
was no difference in the adverse effects of the drugs (19).

The results published by Jakobs et al. favored opioid 
use. They compared buprenorphine with procaine. The 
authors reported significantly less requirement for addi-
tional analgesia with buprenorphine and a significantly 
low pain score. However, buprenorphine was associated 
with higher adverse effects, predominantly nausea and 
vomiting. The sedation rate of buprenorphine was high-
er than procaine (16). Kahl et al. also compare procaine 
with an opioid, pentazocine (17). They showed similar 
results to Jakobs et al. in terms of additional analge-
sics and pain relief (16, 17). A statistically non-signifi-
cant difference in adverse effects was reported in both 
groups, and altered bowel function was the major ad-
verse effect. However, the result by Dong et al. favored 
the use of non-opioid treatment. They found significant-
ly improved refeeding time associated with non-opioids 

therapy in comparison to opioids (20). Ebbehoj et al. 
reported data of 30 patients with AP on indomethacin 
and opioids in comparison to the placebo. They found 
indomethacin remarkably effective in pain relief in AP; 
however, their trials were too small to for concluding 
results regarding the prognostic values of opioids (25). 
Layer et al. also present an inconclusive result regarding 
the use of opioids. However, they reported significant 
improvement in pain, and less readmission rate in com-
parison to the placebo. The biological properties of opi-
oids exerting in vitro and in vivo effects result in potent 
anti-inflammatory effect, without impairing the host de-
fenses and modulating the gastrointestinal motor func-
tion (27). Grover et al. published the first study report-
ing initial pain management in AP patients in pediatric 
population. Despite the development of new drugs and 
techniques, it is difficult to manage peri-operative pain 
in children; therefore, the opioids remain the gold stan-
dard practice. Grover et al. showed opioids as superior 
to placebo in terms of pain management. However, they 
reported that despite the superior effect of one analgesic 
over the other in emergency settings, the decision for 
choosing the analgesic is more subjective than objective 
(28). Similar results regarding pain interference with the 
use of opioids were reported by Perito et al. in another 
pediatric study (29). Basurto et al., in 2013, published a 
meta-analysis to compare the role of opioids in AP in 
comparison to non-opioids; they pooled the data from 
four RCTs and they found no significant role of opioids 
over non-opioids available (31). Later in 2021, Cai et al. 
updated the result with the addition of three more RCTs; 
they found opioids superior to non-opioid analgesics, 
mainly procaine (12). Unlike the results published by 
Cai et al., our pooled results drew a result showing no 
significance of opioids over other analgesics for AP.

The spasm of sphincter of Oddi was observed with 
morphine use, limiting the morphine prescription in AP 
(32). However, due to a lack of literature on this subject, 
the use of opioids is still contraindicated (21,33). Despite 
the debate, NSAIDs and opioids are considered as first-
line treatment options in AP (34,35). Another concern 
for opioid use is potential respiratory depression and 
paralytic ileus at higher doses (36); however, none of the 
included studies reported these symptoms. The misuse 
and abuse of opioids following chronic use is a poten-
tial adverse effect (37). According to Vowles et al., an 
exponential increase in the use of opioids has been doc-
umented in the 20th century and a decrease in the use 
of opioids has been observed in the 21st century. Their 
chronic use marked a potential addiction, a negative im-
pact on functioning, and subsequent withdrawal (38). 
Therefore, we suggest that NSAIDs and other available 
analgesics should be used instead of opioids to prevent 
such complications. The following limitations were ob-
served: (a) a smaller number of studies were able to as-
sess Pain score and severity effectively (b) Stevens et al. 
and Wilms et al. had a moderate risk of bias. Strengths 
of this study were: (a) enough patients were included (b) 
pediatrics population was also included.
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6. CONCLUSION
The results of our meta-analysis and systematic review 

suggested an equal potential of opioids and non-opioid 
drugs in the management of AP. No statistical difference 
was observed in adverse effects, pain severity, use of an 
additional drug, the length of hospital stays, and mor-
tality in adult as well as pediatric population. The ma-
jor adverse effects associated with opioids were nausea, 
vomiting, and a short episode of hypotension.

• Author’s contribution: The all authors were involved in all 
steps of preparation this article. Final profreading was 
made by the first author.

• Conflicts of interest: There are no conflicts of interest.
• Financial support and sponsorship: None.

REFERENCES
1. Li C L, Jiang M, Pan CQ, Li J, Xu L G. The global, regional, and 

national burden of acute pancreatitis in 204 countries and terri-
tories, 1990-2019. BMC gastroenterology. 2021; 21(1): 332. Avail-
able at: https://doi.org/10.1186/s12876-021-01906-2

2. Weiss FU, Laemmerhirt F, Lerch MM. Etiology and Risk Factors 
of Acute and Chronic Pancreatitis. Visceral medicine. 2019; 35(2): 
73–81. Avaliable at: https://doi.org/10.1159/000499138

3. Cappell MS. Acute pancreatitis: etiology, clinical presentation, 
diagnosis, and therapy. The Medical clinics of North Amer-
ica. 2008; 92(4): 889–x. Available at: https://doi.org/10.1016/j.
mcna.2008.04.013

4. Szatmary P, Grammatikopoulos T, Cai W, Huang W, Mukherjee R, 
Halloran C, Beyer G, Sutton,R. Acute Pancreatitis: Diagnosis and 
Treatment. Drugs. 2022; 82(12): 1251–1276.  Available at: https://
doi.org/10.1007/s40265-022-01766-4

5. Vane JR, Botting RM. New insights into the mode of action of an-
ti-inflammatory drugs. Inflammation research: official journal of 
the European Histamine Research Society ... [et al.], 1995; 44(1): 
1–10. Available at: https://doi.org/10.1007/BF01630479

6. Wu D, Bai X, Lee P, Yang Y, Windsor J, Qian J. A systematic review 
of NSAIDs treatment for acute pancreatitis in animal studies and 
clinical trials. Clinics and research in hepatology and gastroen-
terology, 2020; 44S, 100002. Available at https://doi.org/10.1016/j.
clirex.2019.100002

7. Pezzilli R, Morselli-Labate AM, Corinaldesi R. NSAIDs and 
Acute Pancreatitis: A Systematic Review. Pharmaceuticals (Ba-
sel, Switzerland). 2010;  3(3):  558–571. Available at: https://doi.
org/10.3390/ph3030558

8. KanjhanR. Opioids and pain. Clinical and experimental pharma-
cology & physiology. 1995; 22(6-7): 397-403. Available at: https://
doi.org/10.1111/j.1440-1681.1995.tb02029.x

9. Sherman S, Lehman GA. Opioids and the sphincter of Oddi. Gas-
trointestinal endoscopy. 1994; 40(1): 105-106. Available at: https://
doi.org/10.1016/s0016-5107(94)70027-3

10. Basurto OnaX, Rigau Comas D, Urrútia G. Opioids for acute pan-
creatitis pain. The Cochrane database of systematic reviews. 2013;  
(7), CD009179. https://doi.org/10.1002/14651858.CD009179.pub2

11. CaiW, Liu F, Wen Y, Han C, Prasad M, Xia Q., Singh VK, Sutton 
R, Huang W. Pain Management in Acute Pancreatitis: A System-
atic Review and Meta-Analysis of Randomised Controlled Trials. 
Frontiers in medicine. 2021; 8: 782151. Available at: https://doi.
org/10.3389/fmed.2021.782151

12. Cumpston M, Li T, Page MJ, Chandler J, Welch VA, Higgins JPT, 

Thomas J. Updated guidance for trusted systematic reviews: a new 
edition of the Cochrane Handbook for Systematic Reviews of In-
terventions. Cochrane Database of Systematic Reviews 2019, Is-
sue 10. Art. No.: ED000142. DOI: 10.1002/14651858.ED000142

13. Jakobs R, Adamek MU, von Bubnoff AC, Riemann JF. Buprenor-
phine or procaine for pain relief in acute pancreatitis. A prospec-
tive randomized study. Scand J Gastroenterol. 2000; 35(12): 1319-
1323. doi:10.1080/003655200453692

14. Kahl S, Zimmermann S, Pross M, Schulz HU, Schmidt U, Mal-
fertheiner P. Procaine hydrochloride fails to relieve pain in 
patients with acute pancreatitis. Digestion. 2004; 69(1): 5-9. 
doi:10.1159/000076541

15. Kumar NS, Muktesh G, Samra T, et al. Comparison of efficacy of di-
clofenac and tramadol in relieving pain in patients of acute pancre-
atitis: A randomized parallel group double blind active controlled 
pilot study. Eur J Pain. 2020; 24(3): 639-648. doi:10.1002/ejp.1515

16. Mahapatra SJ, Jain S, Bopanna S, et al. Pentazocine, a Kappa-Opi-
oid Agonist, Is Better Than Diclofenac for Analgesia in Acute 
Pancreatitis: A Randomized Controlled Trial. Am J Gastroen-
terol. 2019; 114(5): 813-821. doi:10.14309/ajg.0000000000000224

17. Dong E, Chang JI, Verma D, et al. Enhanced Recovery in Mild 
Acute Pancreatitis: A Randomized Controlled Trial. Pancreas. 
2019; 48(2): 176-181. doi:10.1097/MPA.0000000000001225

18. Peiró AM, Martínez J, Martínez E, et al. Efficacy and tolerance of 
metamizole versus morphine for acute pancreatitis pain. Pancre-
atology. 2008; 8(1): 25-29. doi:10.1159/000114852

19. Gülen B, Dur A, Serinken M, Karcıoğlu Ö, Sönmez E. Pain treat-
ment in patients with acute pancreatitis: A randomized controlled 
trial. Turk J Gastroenterol. 2016; 27(2): 192-196. doi:10.5152/
tjg.2015.150398

20. Stevens M, Esler R, Asher G. Transdermal fentanyl for the man-
agement of acute pancreatitis pain. Appl Nurs Res. 2002; 15(2): 
102-110. doi:10.1053/apnr.2002.29532

21. Butler KC, Selden B, Pollack CV Jr. Relief by naloxone of mor-
phine-induced spasm of the sphincter of Oddi in a post-chole-
cystectomy patient. The Journal of emergency medicine. 2001; 
21(2): 129-131. Available at: https://doi.org/10.1016/s0736-
4679(01)00355-9

22. Thompson DR. Narcotic analgesic effects on the sphincter of 
Oddi: a review of the data and therapeutic implications in treat-
ing pancreatitis. The American journal of gastroenterology. 2001;  
96(4): 1266-1272. Available at: https://doi.org/10.1111/j.1572-
0241.2001.03536.x

23. James TW, Crockett SD. Management of acute pancreatitis in the 
first 72 hours. Current opinion in gastroenterology. 2018; 34(5): 
330-335. https://doi.org/10.1097/MOG.0000000000000456

24. Oppenlander KE, Chadwick C, Carman K. Acute Pancreati-
tis: Rapid Evidence Review. American family physician. 2022;  
106(1): 44-50.

25. Imam MZ, Kuo A, Ghassabian S, Smith MT. Progress in under-
standing mechanisms of opioid-induced gastrointestinal adverse 
effects and respiratory depression. Neuropharmacology. 2018;  
131: 238-255. https://doi.org/10.1016/j.neuropharm.2017.12.032

26. Schug SA, Zech D, Grond S. Adverse effects of systemic opi-
oid analgesics. Drug safety. 1992; 7(3): 200–213. https://doi.
org/10.2165/00002018-199207030-00005

27. Vowles KE, McEntee ML, Julnes PS, Frohe T, Ney JP, van der Goes, 
DN.. Rates of opioid misuse, abuse, and addiction in chronic pain: a 
systematic review and data synthesis. Pain, 2015; 156(4), 569–576. 
https://doi.org/10.1097/01.j.pain.0000460357.01998.f1


