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IMPORTANCE For patients with painful chronic pancreatitis, surgical treatment is postponed

until medical and endoscopic treatment have failed. Observational studies have suggested

that earlier surgery could mitigate disease progression, providing better pain control and

preserving pancreatic function.

OBJECTIVE To determine whether early surgery is more effective than the endoscopy-first

approach in terms of clinical outcomes.

DESIGN, SETTING, AND PARTICIPANTS The ESCAPE trial was an unblinded, multicenter,

randomized clinical superiority trial involving 30 Dutch hospitals participating in the Dutch

Pancreatitis Study Group. From April 2011 until September 2016, a total of 88 patients with

chronic pancreatitis, a dilatedmain pancreatic duct, and who only recently started using

prescribed opioids for severe pain (strong opioids for �2months or weak opioids for

�6months) were included. The 18-month follow-up period ended in March 2018.

INTERVENTIONS There were 44 patients randomized to the early surgery group who

underwent pancreatic drainage surgery within 6 weeks after randomization and 44 patients

randomized to the endoscopy-first approach group who underwent medical treatment,

endoscopy including lithotripsy if needed, and surgery if needed.

MAIN OUTCOMES ANDMEASURES The primary outcomewas pain, measured on the Izbicki

pain score and integrated over 18months (range, 0-100 [increasing score indicates more pain

severity]). Secondary outcomes were pain relief at the end of follow-up; number of

interventions, complications, hospital admissions; pancreatic function; quality of life

(measured on the 36-Item Short FormHealth Survey [SF-36]); andmortality.

RESULTS Among 88 patients who were randomized (mean age, 52 years; 21 (24%) women),

85 (97%) completed the trial. During 18months of follow-up, patients in the early surgery

group had a lower Izbicki pain score than patients in the group randomized to receive the

endoscopy-first approach group (37 vs 49; between-group difference, −12 points [95% CI,

−22 to −2]; P = .02). Complete or partial pain relief at end of follow-up was achieved in 23 of

40 patients (58%) in the early surgery vs 16 of 41 (39%)in the endoscopy-first approach

group (P = .10). The total number of interventions was lower in the early surgery group

(median, 1 vs 3; P < .001). Treatment complications (27% vs 25%), mortality (0% vs 0%),

hospital admissions, pancreatic function, and quality of life were not significantly different

between early surgery and the endoscopy-first approach.

CONCLUSIONS AND RELEVANCE Among patients with chronic pancreatitis, early surgery

compared with an endoscopy-first approach resulted in lower pain scores when integrated

over 18months. However, further research is needed to assess persistence of differences

over time and to replicate the study findings.
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P
ain is the most important clinical problem in chronic

pancreatitis, occurring in 80% to 90% of patients.1,2

It is thought to be caused by obstruction of the pan-

creatic duct. In current practice, these patients are treated

using an endoscopy-first approach. This approach includes

treatment with opioids followed, if necessary, by multiple

endoscopic interventions including stone removal and

stenting of ductal strictures. Surgical intervention is post-

poned until other treatments have failed and pain becomes

unmanageable.3-5 During the disease course of chronic pan-

creatitis, 30% to 75% of patients ultimately undergo sur-

gery, usually in the end stage of the disease.1,6-8 A random-

ized clinical trial (RCT) inpatientswith chronic pancreatitis in

a late disease phase showed that surgical treatmentwasmore

effective than endoscopic treatment for midterm and long-

term pain relief in patients with refractory pain and long-

term opioid dependency.6,9 Observational studies have sug-

gested that earlier surgery couldmitigatediseaseprogression,

providing better pain control and preserving pancreatic

function.10-13 Therefore, the Dutch Pancreatitis Study Group

conductedamulticenterRCT to investigatewhether early sur-

gical intervention is more effective than the endoscopy-first

approach for improving clinical outcomes.

Methods

Study Design

The ESCAPE trial was conducted as an unblinded, multi-

center, parallel-group randomizedclinical superiority trial (see

studyprotocol in Supplement 1).14The studywas approvedby

the medical ethics committee of the Amsterdam UMC (loca-

tion AMC) and by all participating centers. All patients pro-

vided written informed consent before randomization.

Participants

Adult patients with severe pain due to obstructive chronic

pancreatitis with a dilated pancreatic duct who recently

started opioids because of progressive pain despite non-

opioid medication were eligible for enrollment. Maximal

period of opioid use before inclusion was 6 months for weak

opioids (codeine, tramadol, and hydrocodone) and 2 months

for strong opioids (other opioids) in the last 2 years. Patients

were screened for the detailed eligibility criteria (eTable 1 in

Supplement 2) in 6 university medical centers and 24 large

teaching hospitals of the Dutch Pancreatitis Study Group

with computed tomography (CT) and/or magnetic resonance

imaging (MRI) and, if needed, endoscopic ultrasonography.

Once the Dutch Chronic Pancreatitis Expert Panel confirmed

eligibility, patients were randomized into the early surgery

group or the endoscopy-first approach group. All interven-

tions in both treatment groups were discussed and per-

formed by multidisciplinary teams in 7 predefined chronic

pancreatitis expert centers.

Randomization

Randomization was performed with varying block size (2, 4,

or 6) by the study coordinators using an automatic assign-

ment system that concealed allocation. Randomization was

stratified for pancreatic head enlargement (≥4 cm vs <4 cm).

Early Surgery

A surgical drainage procedurewas performedwithin 6weeks

after randomizationbyanexperiencedpancreatic surgeonwho

had performed at least 25 pancreatic operations specifically

for chronic pancreatitis. Patients with a nonenlarged pancre-

atic head (<4 cm) underwent surgical drainage of the entire

length of the pancreatic duct by a lateral pancreaticojejunos-

tomy, according toPartingtonandRochelle.15Patientswith an

enlarged pancreatic head (≥4 cm) underwent a duodenum-

preservingpancreatic head resectionasdescribedbyFrey and

Smith16 and Beger and colleagues.17

Endoscopy-First Approach

The protocol for optimal endoscopy-first approach was de-

signed in consensus by theDutchChronic Pancreatitis Expert

Panel and according to recent treatment guidelines.3,5,18

Step 1. Medical Treatment

For optimal pain control, pain medication was provided ac-

cording to theWorldHealthOrganizationpain ladder.3,19 If ad-

equate pain control was not achieved by conventional medi-

cation, co-medication suchaspregabalin forneuropathic pain

was prescribed, and a pain specialist or dietitian was con-

sulted. For detailed information about the medical treat-

ment, see the eAppendix (Supplement 2). Failure of medical

treatment, defined as a pain score of greater than 4 on the vi-

sual analog scale (VAS) for more than 6 weeks, or unaccept-

able adverse effects from themedicationwere indications for

subsequent endoscopic treatment.

Step 2. Endoscopic Treatment

Endoscopic interventionswereperformedbyexperienceden-

doscopists who had performed at least 50 therapeutic endo-

scopic interventionsspecifically forchronicpancreatitis.Stones

in thepancreatic ductwith adiameter of 7mmorgreaterwere

treated using 3 sessions of extracorporeal shock-wave litho-

tripsy followed by an endoscopic retrograde pancreatogra-

phy. In case of small intraductal stones (<7mm), patients un-

derwent direct endoscopic retrograde pancreatography

Key Points

Question For patients with painful chronic pancreatitis, is early

surgery more effective than the endoscopy-first approach in

reducing pain?

Findings In this randomized clinical trial that included 88 patients

with obstructive painful chronic pancreatitis, early surgery

compared with an endoscopy-first approach resulted in

significantly less pain over 18months (area under the curve, 37 vs

49 points measured with the Izbicki pain score (range, 0-100

[increasing score indicates more pain severity]).

Meaning Although early surgery resulted in less pain over 18

months, because of study limitations, further research is needed

to assess persistence of differences over time, as well as to

replicate the study findings.

Research Original Investigation Effect of Early Surgery vs SteppedMedical-Endoscopic-Surgical Management on Pain in Patients With Chronic Pancreatitis

238 JAMA January 21, 2020 Volume 323, Number 3 (Reprinted) jama.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2019.20967?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.20967
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2019.20967?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.20967
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2019.20967?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.20967
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.20967


without extracorporeal shock-wave lithotripsy. If stone

removal during endoscopic retrograde pancreatography was

incomplete, 1 or more pancreatic stents (7F to 10F catheter)

were inserted and further stone removal was attempted via

a subsequent endoscopic retrograde pancreatography.

After sphincterotomy, strictures were treated by dilata-

tion followed by insertion of 1 or more stents in the pancre-

atic duct. After stent insertion, patients underwent an elec-

tive endoscopic retrograde pancreatography every 3 months.

When complete runoff of contrast material was observed

after stent removal and a 12- to 15-mm extraction balloon

could be passed through the pancreatic duct, endoscopic

treatment was completed, and stenting was stopped. Persis-

tent strictures were treated by repeated endoscopic dilata-

tions and sequential insertion of new stents for a maximal

period of 1 year.

Failure of endoscopic treatment was considered when a

patient hada score above4on thevisual analog scale formore

than 6 weeks, despite a maximum of 3 endoscopic interven-

tions or when stenting was still needed to provide pain relief

after 1 year of stenting (see eAppendix in Supplement 2 for a

detailed description).

Step 3: Surgical Treatment

Surgical interventionwas performed as described in the early

surgery section.

Outcomes

The primary outcome was pain, measured on the validated

Izbicki pain score and integrated over a follow-up period

of 18 months (range, 0-100 [increasing score indicates

more pain severity]; see the eAppendix and eFigure 2 in

Supplement 2).9,20

Secondary pain outcomes were pain relief at end of

follow-up (complete relief, Izbicki pain score ≤10; partial

relief, Izbicki pain score >10 [but more than 50% decrease

compared with the baseline score]) assessed using the visual

analog scale pain score, the Büchler pain score, and a post

hoc analysis of the Izbicki pain score at the end of follow-up

(range for all, 0-100 [increasing score indicates more pain

severity).21 Other secondary outcomes were quality of life

assessed using the 36-Item Short Form Health Survey (SF-36;

score of 50 represents the Dutch population; score range,

0-100 [lower score indicates more disability]),22 disease pro-

gression including development of pseudocysts, chronic use

of opioids (>6 months), hospital admissions for chronic pan-

creatitis flare-ups, pancreatic exocrine insufficiency (fecal

elastase <200 μg/g), endocrine insufficiency (use of diabetes

medication), total number of hospital admissions, number of

interventions, complications of interventions, and death

(eAppendix in Supplement 2).

Data Collection

The primary outcome was assessed every 2 weeks during 18

months using a questionnaire that patients completed either

online or on paper. Laboratory investigations and other out-

comes were collected during scheduled visits to the outpa-

tient clinic at baseline andat 6, 12, and 18months.A standard-

ized case record form was used to collect the medical data.

A designated study nurse, not involved in patient care,moni-

tored thedata collection at all sites. Allmedical datawere col-

lected regarding anyhospital admissions, diagnostics, and in-

terventions during the study period. CT and MRI imaging

before randomizationwere reassessedbyablindedexpertpan-

creatic radiologist (T.L.B.). The duct clearance after endo-

scopic interventionwas reassessedbyanexperiencedpancre-

aticendoscopist (J.W.P.)byanalyzingall imagesandendoscopic

reports of the last endoscopic intervention.

SafetyMonitoring

After every 25 included patients, an independent data and

safety monitoring committee, unaware of the treatment as-

signment, evaluated the trial progress and safety para-

meters. Adverse eventswere evaluatedby thedata and safety

monitoring committee and reportedonline to the central com-

mittee on research involving human study participants.

Statistical Analysis

The hypothesis of this study was that early surgery would be

more effective in pain reduction than the endoscopy-first ap-

proach.The sample size calculation couldnotbebasedonpre-

viously publisheddata. Therefore, theDutchChronic Pancre-

atitis Expert Panel agreedbyconsensusonaclinically relevant

difference of 15 points on the Izbicki pain score with a stan-

dard deviation of 20. Together with an expected loss to

follow-upof 10%, apower of 90%, anda2-sidedα level of .05,

a total of 88 patients were needed.

Analyses were performed according to a strict intention-

to-treat principle in which all patients were included. In addi-

tion, a post hoc per-protocol analysis was performed for the

primary outcome (see the eAppendix in Supplement 2 for

patient selection). The primary outcome was analyzed using

a linear trapezoidal area under the curve (AUC) analysis. It

was presented as mean AUC per follow-up moment to pre-

sent a score that is comparable with the mean Izbicki score

during follow-up. A corrected primary outcome was calcu-

lated post hoc by adjustment for age and pancreatic head

enlargement using a generalized mixed model with Tweedie

distribution. No adjustment for baseline Izbicki pain score or

centers was performed (see the eAppendix and eTable 2 in

Supplement 2 for the substantiation). All other repeatedmea-

surement outcomes (pain score outcomes and quality of life)

were analyzed as mean scores during follow-up. Missing data

were considered to be missing at random. Only missing data

in the pain score outcomes and quality of life were imputed

using linear interpolation and multiple imputation as these

outcomes were measured during follow-up (see the eAppen-

dix and eTable 3 in Supplement 2). The primary outcome

analysis was performed by a blinded statistician (M.G.D.).

Subgroup analyses were performed for pain pattern as stated

in the protocol. Post hoc subgroup analyses were performed

for etiology and duct clearance after endoscopy (see the eAp-

pendix and eTables 4-6 in Supplement 2 for all subgroup

analyses. Because of the potential for type I error due to mul-

tiple comparisons, findings for analyses of secondary end

points should be interpreted as exploratory.
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Dichotomous outcomes were presented as numbers and

percentages and compared using the χ2 test or 2-sided

Fisher exact test where appropriate. Normally distributed

continuous measures were expressed as means with 95%

CIs and analyzed using the t test. Continuous data that were

not normally distributed were presented as medians with

interquartile ranges (IQRs) and compared using the Mann-

Whitney U test. A 2-tailed P value of less than .05 was con-

sidered statistically significant. All analyses were presented

with 95% CIs. The Hodges-Lehman method was used to cal-

culate 95% CIs for medians. Data analysis was performed

using SPSS version 25 and R Project software (http://www.r-

project.org).

Results

Participants

BetweenApril 2011 andSeptember 2016, 313patientswere as-

sessed for eligibility, and a total of 88 patients were enrolled

and randomized (Figure 1). Patients were a mean age of 52

years, 24%werewomen, and 69%had alcohol use as pancre-

atitis etiology. Baseline characteristics were comparable ex-

cept for age (−7 years in favor of early surgery) and are pre-

sented in Table 1. Median duration of weak opioid use before

randomization was 2 months, and median duration was 3

weeks for strong opioid use. Imaging before randomization

showedamediandiameterof thepancreaticductof8mm(IQR,

6-10). Imaging showed that 16% of patients had both ductal

stonesandstrictures, 74%hadonlyductal stones, and10%had

only ductal strictures (see eTable 7 in Supplement 2).

Early Surgery

Of the 44 patients randomized to the early surgery group, 41

underwent surgery (median time from randomization to sur-

gery,40days [IQR,32-65]).A lateralpancreatojejunostomywas

performed in 24 patients, and 15 patients underwent a duo-

denum-preservingpancreatic head resection.Onepatientun-

derwent a distal pancreatectomy and 1 patient had a pylorus-

preserving pancreatoduodenectomy. Three patients refused

Figure 1. Flowchart of Enrollment, Randomization, and Follow-up

313 Patients assessed for eligibility

225 Excluded

98 Did not meet inclusion criteria

104 Met exclusion criteria

23 Declined participation for
other reasons

65 Prolonged opioid use

18 Previous pancreatic
endoscopy or surgery

10 Contraindications for
endoscopy or surgery

7 Biliary obstruction

3 Life expectancy <1 y

1 Suspected malignancy

9 No chronic pancreatitis

74 No severe pain requiring opioids

15 No dilated pancreatic duct

88 Randomized

44 Randomized to receive early surgical treatment

41 Received treatment as randomized

3 Did not receive treatment as randomized

2 Underwent endoscopy

1 Did not receive intervention

44 Randomized to receive the endoscopy-first

approach (step-up practice)

44 Underwent medical management

39 Underwent endoscopy

13 Underwent surgery

2 Lost to follow-up1 Lost to follow-up

44 Included in the primary analysis44 Included in the primary analysis

33 Included in the per-protocol analysis

11 Excluded

7 Time between randomization and
surgery >6 wk

3 No surgery

1 Different type of surgery

32 Included in the per-protocol analysis

12 Excludeda

4 No ESWL despite stones >7 mmb

2 No progressive stenting despite stricture

1 Wrong inclusion (pancreatic carcinoma)

1 No endoscopy

1 No endoscopy and surgery

1 Too long endoscopy (>1 y stenting)b

1 Endoscopy in other center

1 No surgery

1 Surgery in other center

a To see in which step an exclusion

took place, see eTable 9 in

Supplement 2.

bOne patient underwent no

extracorporeal shock-wave

lithotripsy (ESWL) despite having

stones greater than 7mm, and this

same patient also underwent

endoscopies for too long

(>1 year of stenting).
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surgery after randomization, ofwhom2patientswere treated

endoscopically and 1 received only medical treatment.

Endoscopy-First Approach

Step 1. Optimal Medical Treatment

All 44 patients started the endoscopy-first approachwith op-

timalmedical treatment.Step1wassuccessful in2patients (5%)

and failed in 42 patients (95%).

Step 2. Endoscopic Intervention

In 39 of 44 patients (89%), endoscopy was performed with a

medianof 3 endoscopic procedures (IQR, 1-4); 29patients had

stones and 22 of them required extracorporeal shock-wave

lithotripsy. Thirty-four of 39 patients undergoing endoscopy

had strictures (with or without stones); in 32 patients dilata-

tion was performed. In 29 of 39 patients undergoing endos-

copy 1 or more stents were inserted, of which 18 patients un-

derwent multiple stenting procedures for recurrent stenosis.

Of the 39 patients who were treated endoscopically, com-

plete duct clearance after the last endoscopywas achieved in

24 patients (62%). Further details about endoscopic treat-

ment are available in the eAppendix (Supplement 2).

Endoscopy failed in24patients (62%).At theendof follow-

up,13of thesepatientshadundergonesurgeryandanother6pa-

tients were on thewaiting list for surgery. One patient refused

surgeryandinanotherpatient,surgerywasnotdeemedpossible

duetoanatrophicpancreas.Anadditional3patientsstillunder-

went repeated stenting procedures at the end of follow-up.

Table 1. Baseline Characteristics of Patients in the Early Surgery Group vs the Endoscopy-First Approach Group

Early Surgery
(n = 44)

Endoscopy-First Approach
(n = 44)

Age, mean (SD), y 49 (10) 56 (9)

Men, No. (%) 33 (75) 34 (77)

Women, No. (%) 11 (25) 10 (23)

Cause of pancreatitis

Alcohol use 34 (77) 27 (61)

Nonalcoholic 10 (23) 17 (39)

Idiopathic 7 (16) 12 (27)

Hereditary 1 (2) 1 (2)

Other 2 (5) 4 (9)

Body mass index, median (IQR)a 22 (20-24) 22 (19-26)

Continuous pain pattern, No. (%) 29 (66) 35 (79)

Recurrent pain pattern, No. (%) 15 (34) 9 (21)

Enlarged pancreatic head, No. (%) 21 (48) 23 (52)

Izbicki pain score, mean (SD)b 63 (19) 64 (16)

Strong opioid use, median (IQR), moc 0.8 (0.5-1.5) 0.5 (0.4-1.8)

Weak opioid use, median (IQR), moc 2.0 (1.0-4.0) 1.5 (0.3-3.0)

Duration of chronic pancreatitis,
median (IQR), mod

12 (3-60) 12 (5-36)

Smoker, No./total No. (%)

Current 41/44 (93) 36/42 (86)

Past 3/44 (7) 6/42 (14)

Never 0/44 0/42

Smoking pack-years, median (IQR)e 28 (18-43) 23 (9-32)

Alcohol consumption, No./total No. (%)

Current 9/44 (21) 6/42 (14)

Median (IQR), units/d 5 (2-16) 4 (1-7)

Past 32/44 (73) 33/42 (79)

Never 3/44 (7) 3/42 (7)

Exocrine functionf

Insufficiency, No./total No. (%) 33/40 (83) 34/41 (85)

Fecal elastase, median (IQR), μg/g 29 (15-133) 23 (15-122)

Endocrine functiong

Insufficiency, No./total No. (%) 8/42 (19) 10/40 (25)

Hemoglobin A1c, median (IQR), mmol/mol 43 (39-50) 43 (39-55)

Hemoglobin A1c, median (IQR), % 6.1 (5.7-6.7) 6.1 (5.7-7.2)

SF-36 quality of life scores, mean (SD)h

Physical health scale 35 (7) 31 (8)

Mental health scale 38 (13) 36 (11)

Abbreviations: IQR, interquartile

range; SF-36, 36-Item Short Form

Health Survey.

a Calculated asweight in kilograms

divided by height inmeters squared.

Assessed in 42 patients in the

endoscopy-first approach group.

bAssessed in 41 of 44 patients in each

study group. Scale ranges from0 to

100points (increasing score indicates

more pain severity). Questions

consist of 4 items regarding

frequency of pain, intensity of pain,

use of painmedication, and

disease-related inability towork. For

example, a score of 60 to65

indicates a patientwithweekly pain,

a score on the visual analog scale of

50while prescribed strong opioids,

and recent inability towork

(eFigure 2 in Supplement 2).

c Weak opioids: codeine, tramadol,

and hydrocodone. Strong opioids:

all other opioids such as morphine,

oxycodone, fentanyl, pethidine, and

buprenorphine.

dAssessed in 42 of 44 patients in

each study group.

e Assessed in 42 patients in the early

surgery group and in 41 in the

endoscopy-first approach group.

f Exocrine level is insufficient when

fecal elastase is less than 200 μg/g.

g Endocrine level is insufficient when

patient needs diabetes medication.

hPhysical andmental summary scales

were assessed in 42 patients in the

endoscopy-first approach group.

Scale range: 0 (maximum disability)

to 100 (no disability). A score of 50

represents the general Dutch

population. Subdomains to physical

andmental summary scales are

reported in eTable 11A in

Supplement 2.
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Step 3. Surgical Treatment

Thirteen of the 44 patients in the endoscopy-first approach

group (30%) underwent surgery after a median of 299 days

(IQR, 230-454); 8 patients had a Frey procedure, 3 patients a

lateral pancreatojejunostomy, and 1 patient a pancreatoduo-

denectomy.Another patient hadapancreatic bodyand tail re-

section with a pancreatojejunostomy at the pancreatic head.

Of the patients with endoscopic duct clearance, 17% under-

went surgery comparedwith 60%of the patientswithout en-

doscopic duct clearance (see eFigure 1 in Supplement 2 for a

flowchart of the endoscopy-first approach).

Clinical Outcomes

Theprimaryandsecondaryoutcomesarepresented inTable2.

Theprimaryoutcome, themeanAUC for the Izbicki pain score

during follow-up,was37 (95%CI, 30 to44) in theearly surgery

Table 2. Primary and Secondary Outcomes

Early Surgery
(n = 44)a

Endoscopy-First Approach
(n = 44)a

Early Surgery vs
Endoscopy-First, Difference
(95% CI) P Value

Izbicki score: primary analysisb

Area under curve 37 (25) 49 (25) −12 (−22 to −2) .02

Corrected area under curvec 34 (21) 52 (29) −18 (−29 to −7) .001

Izbicki score: per protocolb

No. of patients 33 32

Area under curve 33 (26) 46 (25) −13 (−25 to −0.1) .05

Corrected area under curvec 30 (21) 50 (30) −20 (−33 to −7) .003

Patients with some pain relief at end
of follow-up, No./total No. (%)

23/40 (58) 16/41 (39) 19 (−4 to 41) .10

Complete reliefd 12/40 (35) 8/41 (20)

Partial reliefd 11/40 (23) 8/41 (20)

Izbicki score at end of follow-upb 31 (29) 42 (32) −11 (−25 to 3) .13

VAS score during follow-upe 28 (22) 36 (17) −9 (−17 to −1) .03

Büchler pain score during follow-upf 36 (26) 51 (21) −14 (−24 to −5) .004

SF-36 quality of life during follow-upg

Physical health scale 39 (12) 36 (9) 3 (−2 to 8) .21

Mental health scale 44 (11) 41 (11) 3 (−2 to 8) .21

Disease progression, No./total No. (%)

Pseudocysts 2/44 (5) 6/44 (14) −9 (−21 to 3) .27

Chronic opioid useh 20/42 (47) 26/42 (60) −14 (−35 to 7) .20

Chronic pancreatitis flare-up 18/44 (41) 20/44 (46) −5 (−26 to 17) .67

Flare-ups per patient, median (IQR) 0 (0 to 1) 0 (0 to 1) 0 (0 to 0) .52

Exocrine insufficiency, No./total No. (%)i 37/40 (93) 37/41 (90) 3 (−10 to 15) >.99

Endocrine insufficiency, No. (%)j 12 (27) 19 (43) −16 (−36 to 4) .12

Hospital admissions, median No. per patient (IQR) 2 (1 to 2) 2 (1 to 4) 0 (−1 to 0) .15

Hospital stay, median (IQR), d 11 (7 to 15) 10 (2 to 19) 1 (−3 to 5) .57

Interventions per patient, median (IQR) 1 (1 to 1) 3 (2 to 4) −2 (−3 to −1) <.001

No. of endoscopic procedures ±ESWLk 0 (0 to 0) 3 (1 to 4)

No. of surgical procedures 1 (1 to 1) 0 (0 to 1)

Treatment complications, No. of patients (%)l 12 (27) 11 (25) 2 (−17 to 21) .81

Abbreviations: ESWL, extracorporeal shock-wave lithotripsy; IQR, interquartile

range; SF-36, 36-Item Short FormHealth Survey; VAS, visual analog scale.

a Values are reported as mean (SD) unless otherwise indicated.

bScale ranges from0 to 100 points (increasing score indicates more pain

severity). Questions consist of 4 items regarding frequency of pain, intensity

of pain, use of pain medication, and disease-related inability to work. For

example: a score of 30 to 40 indicates a patient with monthly pain, a VAS

score of 30 indicates a short inability to work and treatement with nonopioids

and with short inability to work (eFigure 2, eTable 12 in Supplement 2).

c Post hoc correction by adjustment for age and pancreatic head enlargement

using a generalizedmixedmodel with Tweedie distribution. For detailed

information see the eAppendix in Supplement 2.

dComplete pain relief is defined as having an Izbicki pain score of 10 or less;

partial relief is a score of greater than 10 but decreased bymore than 50%

when compared with baseline.

e VAS ranges from0 (no pain) to 100 (most severe pain imaginable).

f Consists of only the frequency and VAS scale derived from the Izbicki pain

score. Scale ranges from0 to 100 points (increasing with severity). A score of

35 to 50 indicates a patient with monthly pain and a VAS score of 30.

g Scale range: 0 (maximum disability) to 100 (no disability). A score of 50

represents the general Dutch population. Subdomains to physical andmental

summary scales are reported in eTable 11B in Supplement 2.

h Indicates a daily need for strong opioids for more than 6months.

i Exocrine level is insufficient when fecal elastase is less than 200 μg/g.

j Endocrine level is insufficient when patient needs use of diabetes medication.

k ESWL sessions with the subsequent endoscopic retrograde cholangiopancrea-

tography weremeasured as a single endoscopic procedure; 39 patients

underwent endoscopic procedures, of which 22 patients underwent ESWL.

l Treatment complications were complications that were caused by endoscopic

or surgical interventions. Definition of the complications and number of

patients per complication are presented in eTables 10 and 13 in Supplement 2.
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group and 49 (95% CI, 41 to 57) in the endoscopy-first group,

resulting in a difference of −12 points (95% CI, −22 to −2;

[P = .02]). Directly after early surgery, a clear and constant de-

crease in Izbicki pain score was observed (Figure 2).

Complete or partial pain relief at the endof follow-upwas

observed in 23 of 40patients (58%) in the early surgery group

and in 16 of 41 (39%) in the endoscopy-first group (difference,

19%[95%CI,−4%to41%];P = .10). Pain reliefduring follow-up

is visualized in Figure 3. The early surgery group underwent

significantly fewer interventions (between-group difference,

−2 [95% CI, −3 to −1]; P < .001). There was no significant dif-

ference between groups for death (0% [95% CI, 0% to 0%]),

hospital admissions (0 [95%CI, −1 to0];P = .15), exocrinepan-

creatic insufficiency (3 [95% CI, −10 to 15]; P > .99), endo-

crinepancreatic insufficiency (−16 [95%CI, −36 to4];P = .12),

and quality of life (physical component, 3 [95% CI, −2 to 8];

P = .21 and mental component, 3 [95% CI, −2 to 8]; P = .21).

Adverse Events

Adverse events during follow-upoccurred in 12 of 44patients

(27%) in the early surgery group vs 11 of 44 patients (25%) in

the endoscopy-first approach group, which was comparable.

All adverse events in the early surgery groupwere postopera-

tive complications. In the endoscopy-first approach group, 7

patients (16%) had a complication after endoscopy and 5 pa-

tients (38%)hadapostoperative complication. In theearly sur-

gery group, 3 patients had a anastomotic leakage after sur-

gery compared with 2 patients in the endoscopy-first group.

Abdominal bleeding after surgeryoccurred in 3patients in the

early surgery group and in 1 patient of the endoscopy-first

group. Nine patients in the endoscopy-first group had a pan-

creatitis flare-up requiringhospitalization (vs0patients in the

early surgerygroup) (severe treatment complicationsaregiven

in eTable 8 in Supplement 2).

Post Hoc Analyses

Onaposthocbasis, a per-protocol analysis of theprimaryout-

come was performed that showed the same difference be-

tween the early surgery group vs the endoscopy-first ap-

proachgroup(−13points [95%CI,−25to−0.1];P = .048). Izbicki

pain score at the end of follow-up showed a difference of −11

points (95%CI, −25 to 3; [P = .13]). Subgroup analysis showed

that in the endoscopy-first group, patients with endoscopic

duct clearancehad ameanAUC Izbicki pain score during total

follow-up of 40 (95%CI, 31 to 50) comparedwith 60 (95%CI,

48 to 72) in patientswithout endoscopic duct clearance (eFig-

ure 3 and eTable 6 in Supplement 2).

Discussion

In this multicenter RCT among patients with chronic pancre-

atitis, early surgery compared with an endoscopy-first ap-

proach resulted in lower pain scoreswith fewer interventions

when integratedover 18months.At theendof follow-up, single

time point pain scores and proportion of patients with com-

pleteorpartial pain reliefwerenot significantlydifferent. Pan-

creatic function and quality of life were not significantly dif-

ferent between groups.

Thefindingsontheprimaryoutcome, the Izbickipainscore

during 18 months’ follow-up, were consistent with previous

observational studies that concluded early surgery results in

better pain relief compared with postponed surgery in pa-

tients with chronic pancreatitis.10,12 Previous opioid use and

multiple endoscopic interventions before surgery were asso-

ciated with less pain relief, as compared with surgical inter-

vention in an early phase of thedisease.10These factors could

be possible explanations for the beneficial outcome of early

surgery in this study.First, short-termopioidusebeforesurgery

Figure 2. Mean Izbicki Pain Score During 18Months of Follow-up
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Mean difference during follow-up for

the early surgery group vs the

endoscopy-first approach group: −12

(95% CI, −22 to −2); P = .02. The scale

for the Izbicki pain score ranges from

0 to 100 points (increasing score

indicates more pain severity).

Questions consist of 4 items

regarding frequency of pain, intensity

of pain, use of pain medication,

and disease-related inability to work

(see eFigure 2 in Supplement 2 for

scoring details).
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could have led to better pain control since long-term opioid

use leads to opioiddependency. Furthermore, prolongedopi-

oid use is associated with central sensitization and hyperal-

gesia, which can lead to a self-perpetuating state that is im-

possible to treat with interventions such as endoscopy or

surgery.23 Second, in this study, endoscopy failed in two-

thirds of patients, and one-third of the patients from the en-

doscopic groupwere referred toundergo surgerywithin a fol-

low-up of 18months. This number of endoscopy failures and

referrals toundergosurgerywerebecausenotall stenosescould

be treated successfully, and strictures and stones often re-

curred.Bydirectlyperformingpancreatic drainage surgery, all

stenosescanbe treated inasingle intervention,whichmay lead

to a more definitive result.

Conversely, proportion of complete or partial pain relief

at the end of follow-up was not significantly different be-

tweenearly surgery and theendoscopy-first practice. It is pos-

sible that early surgerymaybebeneficial primarily in the short

term and may become comparable with the endoscopy-first

practice in the long term, when in both groups, patients have

undergone surgery. Also in that case, it is questionable if the

multiple steps of the endoscopy-first approach are worth do-

ing since they fail at a high rate. Furthermore, optimal medi-

calmanagement as first-step treatment failed in nearly all pa-

tients in the endoscopy-first approach group. This first step

should, therefore, only be used as a short bridging period to

interventional therapy.

Two previous RCTs compared surgery with endoscopy in

patients with chronic pancreatitis, and both concluded that

surgery was more effective in pain relief than endoscopy.9,24

In contrast with the present study, which included patients in

the early phase of treatment with short-term opioid use, the

previous studies included patients in a much later phase of

chronic pancreatitis, with refractory pain and long-term opi-

oid dependency. Cahen et al showed that when compared

with endoscopy, better pain relief was provided with mid-

term surgery (75% vs 32%; P = .007) and also with long-term

surgery (80% vs 38%; P = .04).6,9 These studies have not

changed clinical practice since endoscopic therapy is still pre-

ceding surgery in many cases. What did change is that sur-

gery is considered more often after failed endoscopy, instead

of years of stent exchanges.

Figure 3. Pain Relief During 18Months of Follow-up
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Complete relief is defined as having

an Izbicki pain score of 10 or less;

partial relief is a score of greater than

10 but decreased bymore than 50%

when compared with baseline.

Average pain relief during follow-up

was 44% in the early surgery group

and 30% in the endoscopy-first

approach group (difference, 14%

[95% CI, −7% to 35%]; P = .18). Other

pain relief scenarios at the end of

follow-up are presented in eTable 10

in Supplement 2.
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There is no consensus as to the optimal treatment of pa-

tients with an enlarged pancreatic head. In a recent survey

among pancreatologists, 58% preferred a surgical treatment

vs 42%whowould perform endoscopic therapy.25 In a previ-

ous RCT comparing surgerywith endoscopy, patientswith an

enlargedpancreaticheadwereexplicitlyexcluded,whichmade

it difficult to extrapolate the results to all patientswith ductal

obstruction.9 In the present study, patients with an enlarged

pancreatic headwere also included. The results can therefore

also be extrapolated to patients with an enlarged pancreatic

head and ductal obstruction.

Amongpatientswho receivedendoscopic treatment, post

hoc analysis showed that complete duct clearance was asso-

ciatedwith amuch lower Izbicki pain score—almost as low as

in the early-surgery group. This might leave the option open

for endoscopy to be tried first in a subgroup of patients, but

complete duct clearance and pain reduction should be ob-

tained and confirmed at short-term follow-up. New endo-

scopic techniques such as intraductal pancreaticoscopy and

endoscopic laser or electrohydraulic lithotripsyareunder con-

sideration for future use, whichmay lead to higher complete

duct clearance rates in the future.

Previous studies have suggested that early surgical inter-

vention can mitigate disease progression and specific loss of

pancreatic function.13,26,27 These findings were not shown in

this trial. Most patients already had pancreatic exocrine in-

sufficiency at randomization, and therefore, no benefit from

either treatment could be obtained.More patients developed

endocrine insufficiency in theendoscopy-first approachgroup,

as compared with the early-surgery group, but no significant

differences were found. Potentially, there is no beneficial ef-

fect of early surgeryonendocrine andexocrine function inpa-

tients who recently started prescription use of opioids be-

causeof progressivepain, or the 18months’ follow-upwasnot

sufficient to achieve a significant difference.

Despite lower pain scores during follow-up for the early

surgerygroup,qualityof lifewasnot significantlydifferentbe-

tween both groups. Potentially, the differences in pain scores

between both groups were too small to distinguish differ-

ences in quality of life. The fact that both the pain relief dur-

ing follow-up (Figure3) andpain relief at endof follow-upwere

not statistically different supports this concern.

Limitations

This study has several limitations. First, the high frequency

of pain score assessment, togetherwith the subjectivity of the

pain score, couldhave led toobserver bias. Thepain score that

was used is a validated pain score that was specifically de-

signed for chronic pancreatitis and used in previous trials.9

Nevertheless, the effect of treatment could have been under-

estimated since repetitive asking about pain potentially re-

sults in patients reporting higher pain scores.

Second, the combination of anunblindeddesignwith the

subjective outcome could have led to biased results. Con-

cerns have been raised that studies on invasive interventions

in chronic pancreatitis never included a sham control group.3

Thebeneficial effect of interventionsmay therefore, in theory,

be a placebo effect. Sham-controlled trials are subject to de-

bate because it is ethically questionable to withhold patients

with severepain frominterventions thathaveshowntobesuc-

cessful without sham comparison.

Third, the inclusionof 88patients in this studywas based

on power calculation for the primary outcome, but this small

sample size precluded definitive conclusions regarding sec-

ondaryoutcomesbecauseof a lackof statistical power. There-

fore, findings for analyses of secondary end points should be

interpreted as exploratory.

Fourth, although it is a strength of this study that all pa-

tients enrolled from30participatinghospitalswere treatedby

experts working in multidisciplinary teams, and conse-

quently, these resultsmay not generalize to outcomes at cen-

ters that have less expertise, it can be difficult to have pa-

tients referred for surgery in this early phase of treatment.

Multidisciplinary teams, includinggastroenterologistsandsur-

geons, are crucial early in the disease course to successfully

treat these patients without large delays.

Conclusions

Amongpatientswith chronic pancreatitis, early surgery com-

pared with an endoscopy-first approach to treatment re-

sulted in lower pain scores when integrated over 18 months.

However, further research is needed to assess persistence of

differences over time and to replicate the study findings.
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