
Prevalence and Patterns of Opioid Use in
Chronic Pancreatitis
Anna Evans Phillips, MD, MS1, Darwin L. Conwell, MD, MSc, FACG2, Shuang Li, PhD3, Jami L. Saloman, PhD1, Phil A. Hart, MD4,
Evan L. Fogel, MD5, Santhi Swaroop Vege, MD, MACG6, Dana K. Andersen, MD7, William E. Fisher, MD8,
Christopher E. Forsmark, MD, FACG9, Stephen Pandol, MD10, Walter G. Park, MD, MS, FACG11, Mark D. Topazian, MD6,
Stephen K. Van Den Eeden, PhD12, Jose Serrano, MD, PhD7, Liang Li, PhD3 and Dhiraj Yadav, MD, MPH1, On behalf of the
Consortium for the Study of Chronic Pancreatitis, Diabetes, and Pancreatic Cancer (CPDPC)
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characteristics in adult patients with CP.
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METHODS: This cross-sectional analysis used baseline data from participants with definite CP enrolled in a cohort

study in theUnitedStates (PROspectiveEvaluation ofCP for EpidEmiologic andTranslational StuDies).

Data on demographics, pain medication use, healthcare utilization, disability, and pain patterns were

systematically collected in case report forms while quality of life was assessed with patient-reported

outcome instruments. Opioid use was classified according to strength (weak or strong) and frequency

(scheduled or as-needed).

RESULTS: A total of 681 participants (n5 364, 53%male) were included: 299 (44%) were current opioid users

(22%onlyweak opioids and22%at least 1 strong opioid). Increasing frequency and severity of painwas

associatedwith increase of weak, strong, as-needed, or scheduled opioids. Neuromodulators were used

by;40%of participants; increasing use was associated with increasing frequency and severity of pain.

On multivariate analysis, independent predictors associated with strength and frequency of current

opioid use were pain patterns (odds ratios [ORs] 1.84–8.32 and ORs 1.92–8.52, respectively, P <
0.001) and prior celiac plexus block (OR 3.54, 95% confidence intervals 1.82–6.87 and OR 3.42,

95% confidence intervals 1.76–6.64, respectively). Participants using opioids had higher prevalence

of disability, healthcare utilization, and poorer quality of life.

DISCUSSION: Opioid use in CP is common and associated with increased pain severity and constancy. These data

provide foundational estimates for future trials that can elucidate the complex interactions between

patient factors, pain, and interventions.
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INTRODUCTION
Abdominal pain affects approximately 90% of patients with
chronic pancreatitis (CP) during the course of their disease (1).
Abdominal pain inCP is difficult to treat, resulting in escalation of
medical therapies through the ladder of analgesics and often
involves invasive treatments such as endoscopic therapy or sur-
gery. Opioid medications—at the upper steps of the analgesic
ladder—can generate many side effects including constipation,
sedation, and nausea, as well as carry risks of drug tolerance,
dependence, and/or overuse. The high prevalence of psychiatric
comorbidities in patients with CP and history of substance abuse
in those with a toxic etiology raises the risk of opioid use disorder
(2), which has previously been shown to be rising in this pop-
ulation (3). Opioid use has been associated with opioid-induced
visceral hyperalgesia, which may further complicate the pain
experience of patients with painful CP (4,5).

While factors associated with frequent opioid use in the pe-
diatric recurrent acute pancreatitis and CP population include
constant pain, more healthcare use, and higher levels of pain
interference with functioning (6), opioid use in the adult CP
population has mainly been studied in a retrospective fashion or
been incorporated into studies as a proxy outcome for measuring
baseline pain or pain response (5,7,8). In fact, rates of opioid use
for pain control in patients with CP range widely (between 25%
and 60%) (9–13). Although frequently used, little is known about
current patterns of opioid use in patients with CP including de-
mographic trends, associated quality of life (QOL), burden of
disease, or clinical outcomes.

The opioid overdose epidemic has changed prescribing prac-
tices in theUnited States over the past 10years.Moreover, as part of
changing prescribing practices, adjuvant analgesics have been in-
creasingly used in an attempt tomitigate opioiduse in patientswith

CP (14). The rates and types of other analgesics including neuro-
modulators, antidepressant, antianxiety, and other neuroleptic
medications used in patients with CP remain largely unknown, as
does their relationship with dose and frequency of opioid use (15).

The aims of this cross-sectional analysis were to (i) charac-
terize the prevalence and pattern of opioid use for pain control in
patients with CP; (ii) identify sociodemographic, behavioral, and
disease-related factors associated with opioid use; and (iii) de-
scribe the QOL, disability, and healthcare utilization in CP
patients with opioid use. We hypothesized that opioid use for the
treatment of pain in CP is widespread and associated with self-
reported pain experience, behavioral and psychological factors,
high disease burden and healthcare utilization, and poor QOL.

METHODS

Study population

Baseline data were analyzed for participants with definite CPwho
were enrolled in the PROspective Evaluation of CP for EpidE-
miologic and Translational StuDies, an ongoing multicenter,
prospective, longitudinal cohort study of CP in the United States
between 2017 and 2021 (NCT03099850) (16). Diagnosis of def-
inite CP was determined by the presence of definitive changes on
CT scan and/ormagnetic resonance imaging/magnetic resonance
cholangiopancreatography (MRI/MRCP) (Cambridge 3–4 stage,
parenchymal or ductal calcifications) or on pancreatic histology
(16). Imaging findings were determined from review by a desig-
nated radiologist at each institution according to a standardized
protocol (17). Approval for the study was obtained from all in-
stitutional review boards at the participating centers as well as the
institutional review boards at the Coordinating and Data Man-
agement Center (16). Informed consent was completed for par-
ticipants before any study procedures were performed.
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Clinical data

Demographic, socioeconomic, and clinical data including edu-
cation, marital status, annual income, employment status, risk
factors, etiology, temporal nature and severity of pain, diabetes
mellitus, exocrine pancreatic dysfunction (EPD), treatment, and
healthcare utilization including emergency department (ER)
visits and hospitalizations were systematically collected using
structured case report forms and standardized patient-reported
outcome tools (16). Self-reported pain within the past 1 year was
characterized using differentiating levels of severity (no pain,
mild-moderate pain, severe pain) and temporal nature (no pain,
intermittent pain, constant pain); the categories of constantmild-
to-moderate pain with episodes of severe pain and constant se-
vere pain have been combined to provide a total of 5 predefined
categories (11). Tobacco and alcohol use was defined as never,
past, or current. Duration of CP and of any pancreatitis was
defined by the difference between the age at CP diagnosis or the
date atfirst diagnosis of acute pancreatitis (AP) orCP and the date
of enrollment.

Medication data

Information on outpatient opioid use at enrollment was obtained
from participants and corroborated with the electronic health
records. Opioid medication strength was classified as weak or
strong according to World Health Organization criteria relative
to morphine (18). Opioid medication frequency was determined
by assessing whether the participant was taking it on a scheduled
or as-needed (prn) basis. Daily milligrams of morphine equiva-
lent were not calculated because the frequency of prnmedications
was difficult to ascertain (and highly variable between and
among) individual participants. Illicit opioid use could not be
assessed. Additional analgesic use including acetaminophen,
nonsteroidal anti-inflammatory drugs, and neuromodulators was
assessed by name and dose of medication at the time of enroll-
ment. Finally, treatment of diabetes, use of pancreatic enzyme
replacement therapy (PERT), and use of vitamins and anti-
oxidants were also recorded.

Disability, ER visits, and hospitalizations

At enrollment, the number of pancreatitis-related hospital
admissions for each participant in the preceding 12 months and
the number of lifetime hospital admissions were collected
through participant interview and review of the electronic health
record. In addition, the number of presentations to the ER in the
preceding 12 months that did not result in a hospital admission
were tabulated. Participants were asked to report disability due to
upper abdominal pain, pancreatic pain, or pancreatitis.

Quality of life

All participants completed the Patient-Reported Outcomes
Measurement Information System (PROMIS) 29 Profile Version
2.0 and the PROMIS Global Health (PROMIS-GH) Version 1.2
instruments at enrollment. The PROMIS 29 includes 29 items
that assess subdomains of anxiety, depression, sleep disturbance,
pain interference, fatigue, physical function, and social role par-
ticipation. ThePROMIS-GHquestionnaire includes 10 items that
contribute to an overall Mental Health score and overall Physical
Health score, as well as an average pain rating in the preceding 7
days. Scores on each item from both questionnaires range from 1
to 5 (i.e., never/not at all to always/very much) with the exception
of pain rating (range 0–10). The final scores for each PROMIS 29

domain and for mental and physical health scores for PROMIS-
GH were calculated using conversion from raw sum scores to
T-scores using the standard methods described in the PROMIS
HealthMeasures protocol (19).

Statistical analysis

To investigate the pattern of opioid use, we performed univariate
analyses to compare patient characteristics among 3 groups
according to opioid strength (no opioid, weak opioid only, at least
1 strong opioid) and then according to frequency of use (no
opioid, as-needed opioid, scheduled opioid). Categorical variables
were summarized by frequencies and percentages and compared
between groups with Fisher exact tests; continuous variables were
summarized using medians and ranges and compared between
groups by Kruskal-Wallis test. Bar graphs were used to display
opioid use patterns by frequency of specific medications used, and
stacked bar graphs were used to display opioid use patterns by
strength and frequency across pain categories.

Missing data were identified as random and addressed
through multiple imputations by fully conditional specification
methods using a separate conditional distribution for each im-
puted variable. For each imputation, a preliminary fill-in phase
was followed by an imputation phase. In the fill-in phase, missing
values for all variables were filled in sequentially over the variables
obtained one at a time. The filled-in values then provided starting
values for missing values at the imputation phase. Missing values
for each variable were imputed sequentially for a number of burn-
in iterations before the imputation.

We used a multivariable proportional odds model to in-
vestigate patient and disease-related factors independently asso-
ciated with the strength and frequency of opioid use. This model
had a proportional odds assumption that used the intrinsic or-
dering of the opioid strength and frequency as an ordinal out-
come variable and was verified during model diagnosis. Separate
models were used to determine the associations for opioid use
patterns based on strength (none vs weak or strong; weak vs
strong) and frequency of use (none vs as needed or scheduled; as
needed vs scheduled). The candidate variables included de-
mographics, socioeconomic status, drinking status, tobacco use
status, duration of pancreatitis, etiology, imaging findings, di-
abetes, EPD, prior endotherapy, pancreatic surgery, celiac plexus
block, and pain pattern. Backward selectionwas performed across
each imputed data set, removing variables based on preset sig-
nificance levels (P . 0.05). Significant variables selected in all 5
imputed data sets were included in the final model, creating
a more concise model overall. Odds ratios (ORs) and confidence
intervals (CIs) were determined using Rubin formula. All statis-
tical analyses were performed using SAS version 9.4 (SAS In-
stitute, Cary, NC), and a 2-sided P value of,0.05 was considered
statistically significant.

RESULTS
A total of 681 participants with definite CP (male n5 364, 53%)
were selected for this analysis. Of these, 299 (44%) were current
opioid users, 148 (22%) of whomusing onlyweak opioids and 151
(22%) were using at least 1 strong opioid. Demographic and
clinical characteristics by the 3 opioid-use categories by strength
and frequency of use are presented in Tables 1 and 2. The fre-
quency of each specific type of opioid used and their strength
relative tomorphine are shown in Figure 1a. Participants could be
takingmore than 1 type of opioid, and frequency reflects reported
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use of each agent. Importantly, an increase in use of both weak
and strong opioids was noted with increasing frequency and se-
verity of pain (Figure 1b). In a similar fashion, an increase in the
use of both as-needed and scheduled opioids was seen with in-
creasing frequency and severity of pain (Figure 1c).

Opioid strength

In univariate analysis, compared with those not using any opioids,
participants using either weak or strong opioids were younger and
were more likely to be female, to be unemployed, to have lower
income, and to be current smokers (Table 1). Increasing strength of
opioids was associated with the duration of CP, and these partic-
ipants were more likely to have had a history of AP and weremore
likely to have alcohol etiology. Participants using strong opioids
were more likely to have pancreatic duct stricture on imaging
studies seen at the time of enrollment. A history of invasive ther-
apies such as celiac plexus block, endotherapy, and pancreatic
surgery was more frequent with increasing strength of opioid use.
Finally, increasing strength of opioids was associated with the
presence, severity, and temporal nature of pain.

On multivariate analysis by a proportional odds model, in-
dependent predictors associated with the strength of current

opioid use were pain pattern (OR 1.84–8.32, P, 0.001) and prior
celiac plexus block (OR 3.54, 95%CI 1.82–6.87) (Table 3.1). Being
a 3-level comparison, the interpretation of OR in a proportional
odds model yields similar estimates for 2 comparisons—for ex-
ample, when compared with participants with no pain, the odds
of using eitherweak or strong opioidswere 1.84 times greater than
the odds of using no opioids in participants with intermittent
mild-moderate pain and the odds of using strong opioids were
1.84 times greater than the odds of using weak opioids in those
with intermittentmild-moderate pain. ORs for other associations
can be interpreted in the same fashion.

Opioid frequency

In univariate analysis, compared with those not using any
opioids, participants using either as-needed or scheduled opioids
were also more likely to be younger, be female, be unemployed,
have lower income, and be current smokers (Table 2). Increasing
frequency of opioid use was associated with lower age at AP (for
those participants with prior AP) and duration of CP. Partic-
ipants using scheduled opioids were more likely to have pan-
creatic calcifications on a prior imaging study and to have EPD. A
history of invasive therapies including endotherapy and celiac

Figure 1. Patterns of opioid usage in 681 adults with chronic pancreatitis according to the specific opioid (a), opioid potency by pain severity (b), and opioid
frequency by pain severity (c).
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Table 1. Demographics, socioeconomics, pancreatitis history, and pain patterns in participants by opioid strength category

No opioids (n, %) Weak opioids (n, %) At least 1 strong opioid (n, %) P value

N 5 382 (56%) N5 148 (22%) N 5 151 (22%)

Male sex, n (%) 226 (60) 72 (51) 66 (45) 0.0024

Age at enrollment, median years (IQR) 56 (45, 65) 54 (43.5, 64) 52 (41, 59) 0.0018

Race, n (%)

White 313 (84) 123 (87) 129 (88) 0.80

Black 29 (8) 11 (8) 7 (5)

Other (includes multiple and no response) 40 (11) 14 (10) 15 (10)

Ethnicity, n (%)

Hispanic 14 (4) 5 (3) 2 (1) 0.37

Non-Hispanic 368 (98) 143 (97) 149 (99)

Education, n (%)

Bach. Deg. or Grad. School 211 (56)8 74 (52)8 66 (45)8 0.28

Some training after high school 35 (9) 16 (11) 15 (10)

High school (GED or less) 128 (34) 50 (35) 62 (42)

Employment status, n (%)

Employed 176 (47)10 51 (36)8 43 (29)4 ,0.001

Retired 94 (25) 41 (29) 24 (16)

Unemployed 102 (27) 48 (34) 80 (55)

Annual household income category, n (%)

$ $100,000 99 (26)44 35 (25)22 13 (9)20 ,0.001

$ $50,000 to, $100,000 86 (23) 43 (30) 36 (25)

, $50,000 153 (41) 48 (34) 82 (56)

Marital status, n (%)

Divorced/separated/widowed 78 (21)2 29 (21)5 31 (21)1 0.084

Married 213 (57) 93 (66) 78 (53)

Single 89 (24) 41 (28) 41 (28)

Drinking status, n (%)

Never 49 (13)8 17 (12)3 19 (13)2 ,0.001

Past 217 (58) 98 (70) 112 (77)

Current 108 (29) 30 (21) 18 (12)

Tobacco use, n (%)

Never 130 (35)7 33 (23)3 34 (23)2 ,0.001

Past 114 (30) 51 (36) 37 (25)

Current 131 (35) 61 (43) 78 (53)

Age at CP diagnosis, median years (IQR) 54 (42, 62)9 48 (38, 59)6 47 (39, 55)4 ,0.001

Duration of any pancreatitis, median years (IQR) 4 (1, 10)1 5 (2, 11)1 7 (3, 14) ,0.001

Duration of CP, median years (IQR) 1 (0, 3)9 2 (0, 5)6 3 (1, 7)4 ,0.001

AP history, n (%) 296 (79)13 122 (87)9 133 (91)4 0.0067

Etiology, n (%)

Alcohol 146 (39) 64 (45) 75 (51) 0.047

Idiopathic 153 (41) 61 (43) 44 (30)

Other 83 (22) 23 (16) 32 (22)

Pancreatic duct stricture, n (%) 174 (47)4 69 (49) 88 (60) 0.033

Pancreatic duct dilation, n (%) 293 (78)4 111 (79) 116 (79) 0.83
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plexus block was more frequent with increasing frequency of
opioid use. Finally, in parallel to the data on opioid strength,
a clear trend of increasing frequency of opioid use was seen with
increasing frequency and severity of pain.

On multivariate analysis by a proportional odds model, in-
dependent predictors associated with the frequency of opioid use
were pain pattern (OR 1.92–8.52, P , 0.001) and prior celiac
plexus block (OR 3.42, 95% CI 1.76–6.64) (Table 3.2).

Adjuvant medication use

Neuromodulator use was reported in approximately 40% of
participants overall—most commonly using a gabapentinoid
(Supplemental Figure 1, http://links.lww.com/CTG/B284). Neu-
romodulator use increased with increasing strength and fre-
quency of opioid use and was approximately twice as common in
participants who used at least 1 strong opioid or scheduled
opioids compared with those who did not use opioids (Table 4).
Nonsteroidal anti-inflammatory drug use was similar among
participants in all groups, as were vitamin and antioxidant use.
The proportion of participants who used PERT also increased
with increasing strength and frequency of opioid use.

ER visits, hospitalizations, and disability

Increasing strength and frequency of opioid use was also asso-
ciated with higher rates of reported disability and healthcare use.
The number of ER visits in the preceding 12 months and hospital
admissions were highest in participants using at least 1 strong
opioid and in those using scheduled opioids (Table 4). The pro-
portion of participants with disability due to upper abdominal
pain in the setting of pancreatitis or other pancreatitis-related

reasons was higher among opioid users, with approximately one-
half of the participants using either strong opioids or scheduled
opioids reporting disability (P , 0.01).

Quality of life

QOL as measured by PROMIS-GH and PROMIS 29 was visibly
worse among participants using increasing strength and fre-
quency of opioids (, ). Specifically, the physical QOL based on the
PROMIS-GH instrument progressively decreased in participants
based on strength and frequency of opioids, while the mental
QOLwas significantly lower among participants who used at least
1 strong opioid and scheduled opioid. T-scores for each of the 7
domains from the PROMIS 29 were progressively worse in par-
ticipants based on strength and frequency of opioids.

DISCUSSION
To our knowledge, this is the most in-depth study to date of
opioid use patterns in patients with CP.We found that opioid use
is widespread (44%) with half of these patients using at least 1
strong opioid and in a scheduled fashion. The primary de-
terminant of opioid use was the presence, severity, and constancy
of pain. We noted that adjunctive treatments, such as neuro-
modulators, are used frequently in patients with CP, especially in
those with concurrent opioid use. Patients with CP using opioids
had a high prevalence of disability, healthcare utilization, and
poor QOL. These findings together emphasize the need for
continued work to develop and test alternative medical and
interventional therapies for pain in this disease.

We noted 44% of patients with CP were using opioids at the
time of enrollment. Opioid use for the treatment of painful CP in

Table 1. (continued)

No opioids (n, %) Weak opioids (n, %) At least 1 strong opioid (n, %) P value

Pancreatic calcifications, n (%) 286 (76) 112 (79) 115 (79) 0.96

Diabetes, n (%)

Yes 167 (45) 62 (44) 56 (38) 0.28

No 200 (53) 75 (53) 89 (61)

Not tested 15 (4) 62 (44) 56 (38)

Exocrine pancreatic dysfunction, n (%)

Yes 139 (37) 62 (44) 62 (42) 0.091

No 102 (27) 28 (20) 25 (17)

Not tested 141 (38) 58 (41) 58 (41)

Endotherapy, n (%) 175 (47)9 86 (61)2 99 (68)1 ,0.001

Pancreatic surgery, n (%) 26 (7)2 8 (6)1 24 (16) 0.0023

Celiac plexus block, n (%) 6 (2)5 12 (9)2 26 (18)4 ,0.001

Pain pattern, n (%)

No pain 83 (22)8 14 (10)7 3 (2)5 ,0.001

Intermittent, mild-moderate 96 (26) 19 (13) 14 (10)

Intermittent, severe 90 (24) 28 (20) 26 (18)

Constant, mild-moderate 24 (6) 14 (10) 12 (8)

Constant, severe 81 (22) 66 (47) 91 (62)

AP, acute pancreatitis; CP, chronic pancreatitis; GED, General Educational Development test; IQR, interquartile range. Superscript numbers denote participants with
missing data in this category.
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Table 2. Demographics, socioeconomics, pancreatitis history, and pain patterns in participants by opioid frequency category

No opioids (n, %) As needed opioids (n, %) Scheduled opioids (n, %) P value

N 5 382 (57%) N 5 155 (23%) N 5 136 (20%)

Male sex 226 (59) 75 (48) 61 (45) 0.055

Age at enrollment, median years (IQR) 56 (45, 65) 53 (41, 63) 53 (44, 60) 0.012

Race, n (%)

White 313 (82) 130 (84) 114 (84) 0.86

Black 29 (8) 8 (5) 10 (7)

Other 40 (10) 17 (11) 12 (9)

Ethnicity, n (%)

Hispanic 14 (4) 5 (3) 2 (1) 0.49

Non-Hispanic 368 (96) 150 (97) 134 (99)

Education, n (%)

Bach. Deg. or Grad. School 211 (56)8 82 (55)7 54 (43)9 0.098

Some training after high school 35 (9) 15 (10) 16 (13)

High school (GED or less) 128 (34) 51 (34) 57 (45)

Employment status, n (%)

Employed 176 (47)10 52 (35)5 40 (31)6 ,0.001

Retired 94 (25) 44 (29) 21 (16)

Unemployed 102 (27) 54 (36) 69 (53)

Annual household income category, n (%)

$$100,000 99 (29)44 35 (26)20 12 (10)20 ,0.01

$$50,000 to, $100,000 86 (25) 43 (32) 34 (29)

,$50,000 153 (45) 57 (42) 70 (60)

Marital status, n (%)

Divorced/separated/widowed 78 (21)2 29 (19)4 29 (22)2 0.79

Married 213 (56) 93 (62) 75 (56)

Single 89 (23) 29 (19) 30 (22)

Drinking status, n (%)

Never 49 (13)8 17 (12)3 19 (13)2 ,0.001

Past 217 (58) 98 (70) 112 (77)

Current 108 (29) 30 (21) 18 (12)

Tobacco use (n, %)a

Never 130 (35)7 40 (26)3 24 (18)2 ,0.001

Past 114 (30) 49 (32) 38 (28)

Current 131 (35) 63 (41) 72 (54)

Age at CP diagnosis, median years (IQR) 54 (42, 62)9 48 (38, 59)6 47 (39, 55)4 ,0.001

Duration of any pancreatitis, median years (IQR) 4 (1, 10)1 5 (2, 11)1 7 (3, 14) ,0.001

Duration CP to enrollment, median years (IQR) 1 (0, 3)9 2 (0, 5)6 3 (1, 7)4 ,0.001

AP history, n (%) 296 (80)13 136 (91)6 113 (87)6 0.004

Etiology, n (%)

Alcohol 146 (38) 70 (45) 66 (49) 0.26

Idiopathic 153 (40) 54 (35) 46 (34)

All others 83 (22) 31 (20) 24 (18)

Pancreatic duct stricture, n (%) 174 (46)4 83 (54) 71 (52) 0.21

Pancreatic duct dilation, n (%) 293 (78)4 116 (75) 104 (76) 0.77
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the United States has remained high despite concerns from both
patients and providers about dependence, addiction, opioid-
induced hyperalgesia, and other side effects (20,21). In the past
20 years, the proportion of patients with CP prescribed opioids in

the United States has ranged between 49 and 62% (5,12,22). The
prevalence is also high in other countries; for example, approxi-
mately 54% of Dutch patients enrolled in an observational reg-
istry between 2011 and 2018 reported using strong opioids and

Table 2. (continued)

No opioids (n, %) As needed opioids (n, %) Scheduled opioids (n, %) P value

Pancreatic calcifications, n (%) 286 (75) 108 (70) 112 (82) 0.041

Diabetes, n (%)

Yes 167 (44) 58 (37) 58 (43) 0.068

No 200 (52) 83 (54) 75 (55)

Not tested 15 (4) 14 (9) 3 (2)

Exocrine pancreatic dysfunction, n (%)

Yes 139 (36) 53 (34) 66 (49) 0.021

No 102 (27) 35 (23) 16 (12)

Not tested 141 (37) 67 (43) 54 (40)

Endotherapy, n (%) 175 (47)9 90 (59)2 90 (67)1 ,0.001

Pancreatic surgery, n (%) 26 (7)2 14 (9)1 17 (13) 0.12

Celiac plexus block, n (%) 6 (2)5 13 (9)3 23 (17)2 ,0.001

Pain pattern, n (%)a

No pain 83 (22)8 10 (7)7 7 (5)5 ,0.001

Intermittent, mild-moderate 96 (26) 23 (16) 10 (8)

Intermittent, severe 90 (24) 40 (27) 13 (10)

Constant, mild-moderate 24 (6) 10 (7) 15 (11)

Constant, severe 81 (22) 65 (44) 86 (66)

AP, acute pancreatitis; CP, chronic pancreatitis; GED, General Educational Development test; IQR, interquartile range. Superscript numbers denote participants with
missing data in this category.
aIncluded for all those that reported.

Table 3. Multivariate analysis of independent predictors of opioid use using a proportional odds model, by opioid strength and frequency

Table 3.1 Results by opioid strength (no opioids, weak opioids, at least 1 strong opioid)

Variable: Category (reference) Odds ratio

95% Wald confidence

limits P value

Prior celiac plexus block: Yes (no) 3.54 1.82 6.87 0.0036

Abdominal pain pattern: Intermittent, mild-moderate (no pain) 1.84 0.97 3.49 ,0.001

Abdominal pain pattern: Intermittent, severe (no pain) 3.18 1.73 5.84

Abdominal pain pattern: Constant, mild-moderate (no pain) 5.38 2.63 11.02

Abdominal pain pattern: Constant, severe (no pain) 8.32 4.71 14.71

Table 3.2 Results by opioid frequency (no opioids, as needed opioids, scheduled opioids)

Variable: Category (reference) Odds ratio 95% Wald confidence limits P value

BL: EPD yes (no) 1.96 1.23 3.12 0.094

Prior celiac plexus block: Yes (no) 3.42 1.76 6.64 0.008

Abdominal pain pattern: Intermittent, mild-moderate (no pain) 1.92 0.98 3.75 ,0.001

Abdominal pain pattern: Intermittent, severe (no pain) 2.93 1.56 5.50

Abdominal pain pattern: Constant, mild-moderate (no pain) 6.54 2.93 14.61

Abdominal pain pattern: Constant, severe (no pain) 8.52 4.68 15.53

BL EPD, baseline exocrine pancreatic dysfunction.

Clinical and Translational Gastroenterology VOLUME 16 | MAY 2025 www.clintranslgastro.com

P
A
N
C
R
EA

S
Phillips et al8

http://www.clintranslgastro.com


42% using weak opioids for pain control (10), and 39% of Indian
patients in a 2016–2017 prospective study were treated with
opioids (23). In light of the fact that few alternatives to opioids
have been used efficaciously for pain control, recent literature in
the United States has pivoted to focus more on safe opioid pre-
scribing practices in this population and on incremental means to
reducing or mitigating opioid use (24).

Neuromodulators, such as gabapentin and pregabalin, have
been introduced as adjunctive therapies to address the neuro-
pathic component of pain in CP that is untreated by either opioid
or nonsteroidal anti-inflammatory analgesics (1,25). Pregabalin
use has been shown in a randomized controlled trial to effectively
decrease pain in CP (14). We noted current neuromodulator use
in approxiamtely one-third of patients using weak or as-needed
opioid and approximately 50% of those using strong or scheduled
opioid. Gabapentinoid medications were the most frequently
used class of medications. While we evaluated neuromodulator
use in this population, the cross-sectional nature of data

collection does not allow us to determine their impact on re-
ducing opioid use in this study. Although we did not specifically
record what fraction of patients who were currently not on
neuromodulators had previously tried and failed such therapy,
our result highlights an opportunity for maximizing the use of
such agents in the management of pain in CP.

Presence of pain, pain severity, and temporality, as expected,
were strong independent predictors for opioid use in our study.
Interestingly, approximately 1 in 5 patients who self-reported
having no pain in the year preceding enrollment were taking
opioids—the rationale for continued use of opioids in these
patients is difficult to determine, but it is possible that their lack of
pain reflects effective pain control withmaintenance opioids. The
association of celiac plexus block with opioid use is likely an
indirect reflector of pain because celiac block is performed for the
treatment of significant pain symptoms. It is important to high-
light that the use of opioids was not limited to etiology, and
patients who did not have alcohol etiology were equally likely to

Table 4. Medication, healthcare utilization, disability, and global health in patients with chronic pancreatitis by opioid strength and

frequency

No opioids, n (%) Weak opioids only, n (%) At least 1 strong opioid, n (%) P value

N 5 382 N5 148 N 5 151

NSAID use 69 (18)8 25 (18)2 25 (17)10 0.8

Neuromodulator use 91 (24)8 52 (37)2 78 (53)10 ,0.01

PERTuse 159 (43)8 81 (57)2 99 (68)10 ,0.01

Vitamin/antioxidant use 175 (47)9 71 (50)6 64 (44)12 0.6

ER visits in past 12 mo 0 (0, 1)5 0 (0, 2)3 1 (0, 3)3 ,0.01

Hospital admissions in past 12 mo 1 (0, 2)5 1 (0, 3)2 1 (0, 3)3 ,0.01

Hospital admissions in lifetime 2 (1, 6)5 5 (2, 10)2 6 (3, 18)3 ,0.01

Disability due to upper abdominal pain or pain

from pancreas or pancreatitis/pancreatitis (for

reasons other than pain)

73 (20)8 46 (33)2 66 (45)10 ,0.01

PROMIS global physical health 45 (40, 51) 40 (35, 48) 37 (32, 42) ,0.01

PROMIS global mental health 48 (44, 53) 46 (40, 53) 41 (36, 48) ,0.01

No opioids, n (%) As needed opioids, n (%) Scheduled opioids, n (%) P value

N 5 382 N 5 155 N 5 136

NSAID use 69 (19)11 31 (20) 19 (14) 0.4

Neuromodulator use 91 (25)11 62 (40) 65 (48) ,0.01

PERTuse 159 (43)11 84 (54) 89 (65) ,0.01

Vitamin/antioxidant use 175 (47)9 69 (47)9 63 (50)9 0.7

ER visits in past 12 mo 0 (0, 1)5 0 (0, 3)3 1 (0, 3)3 ,0.01

Hospital admissions in past 12 mo 1 (0, 2)5 1 (0, 3)2 1 (0, 3)3 ,0.01

Hospital admissions in lifetime 2 (0, 6)5 5 (2, 10)2 7 (3, 16)3 ,0.01

Disability due to upper abdominal pain or pain

from pancreas or pancreatitis/pancreatitis (for

reasons other than pain)

73 (20)8 42 (28)5 65 (50)5 ,0.01

PROMIS global physical health 45 (40, 51) 40 (35, 48) 37 (32, 42) ,0.01

PROMIS global mental health 48 (44, 53) 44 (39, 53) 44 (39, 48) ,0.01

ER, emergency department; NSAID, nonsteroidal anti-inflammatory drug; PERT, pancreatic enzyme replacement therapy; PROMIS, Patient-Reported Outcomes
Measurement Information System. Superscript numbers denote participants with missing data in this category.
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be prescribed opioids. Similarly, the duration of pancreatitis was
not associated with the use of opioids, suggesting that a longer
duration of disease does not necessarily lead to burn out of pain
symptoms (11,26). Although many other covariates, such as age,
sex, lower socioeconomic status, tobacco use, history of AP, im-
aging features, and prior endoscopic or surgical therapy, showed
significant associations with opioid use in univariate analysis,
they were not significant on multivariable analyses.

A previous analysis from the PROspective Evaluation of CP
for EpidEmiologic andTranslational StuDies study demonstrated
that pain severity and pain constancy were the most important
determinants of poor QOL in CP (9). In that analysis, we did not
control for opioid use in the regressionmodels. The rationale was
that drawing causal association between opioid use with QOL

would be difficult because patients with more severe pain
symptoms tend to use opioids more often, and inclusion of both
would lead to a confounding phenomenon. In the current anal-
ysis, we found opioid use to be associatedwith a higher prevalence
of disability, healthcare utilization, and poorer QOL. As noted,
rather than being causal, these associations are likely an indirect
reflection of the increased burden of symptoms, especially pain in
these patients.

Our study has many strengths including its large size and
a careful in-depth analysis of the strength and frequency of opioid
use in a carefully phenotyped CP study population. While the
study results are not necessarily unexpected, the rigorous meth-
odology of data collection and analysis provides confident esti-
mates of opioid utilization rates in CP. However, there are
limitations that should be acknowledged. A cross-sectional de-
sign limits assessment of temporal relationships that are impor-
tant in clarifying the reasons behind associations (or lack thereof)
between opioid use and different clinical and sociodemographic
factors. Opioid use data are analyzed as an ordinal variable and
could not be assessed as a continuous variable; further evaluation
in future studies using oral morphine equivalents as a continuous
variable may reveal additional associations. While this is a large
study, most of the patients enrolled in the study are cared for
clinically in tertiary care pancreatology specialty locations,
resulting in likely higher rates of PERT use; more attention to
underlying diabetes or exocrine pancreatic insufficiency (EPI);
and higher rates of prior invasive interventions such as endo-
therapy, celiac plexus block, and surgery. Although data on celiac
plexus block were recorded, information on other interventional
procedures, e.g., transversus abdominal plan blocks, or other
techniques thatmight also be used to treat painwere not collected.
Finally, it is acknowledged that these associated risk factors have
potential to contribute to a future predictionmodel for opioid use
in CP, although care needs to be taken to identify the need for and
purpose of such a model given the inherent complexities and
challenge of trying to predict human behavior.

Opioid use in patients with CP is common and associated with
increased severity and constancy of pain. Importantly, higher
opioid potency and more frequent opioid dosing are associated
with multiple unfavorable outcomes, including disability, in-
creased healthcare utilization, and poor QOL. Although it is not
possible to draw definitive conclusions on the impact of opioids
mitigating or worsening these outcomes because of the cross-
sectional study design, there are many important implications
from the current observations. These findings first provide
a clearer picture of analgesic use patterns in patients with CP that
can be used by clinicians caring for these patients in both in-
patient and outpatient settings. In addition, we provide rigorous
and detailed estimates of analgesic use and their associations with
important patient-reported outcomes, findings that emphasize
the ongoing need for investigations to further understand the
complex interactions between patient factors, disease factors,
pain, and pain interventions. These results also provide helpful
baseline estimates to guide the planning of future observational
and interventional studies of pain in CP.
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Study Highlights

WHAT IS KNOWN

3 Opioids are amainstay of treatment of chronic pain conditions
in the United States, including chronic pancreatitis (CP).

WHAT IS NEW HERE

3 Increasing frequency and severity of pain are associated with
increased strength and frequency of opioid use.

3 Patients with CP who are using opioids have higher rates of
disability, healthcare utilization, and poorer quality of life
compared with patients with CP who do not use opioids.
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