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Restrictive strategy versus usual care for cholecystectomy in
patients with gallstones and abdominal pain :
a multicentre, randomised, parallel-arm, non-inferiority trial

Aafke H van Dijk*, Sarah Z Wennmacker*, Philip R de Reuver, Carmen S S Latenstein, Otmar Buyne, Sandra C Donkervoort, Quirijn A J Eijsbouts,
Joos Heisterkamp, Klaas in 't Hof, Jan Janssen, Vincent B Nieuwenhuijs, Henk M Schaap, Pascal Steenvoorde, Hein B A C Stockmann,
Djamila Boerma, Gert P Westert, Joost P H Drenth, Marcel G W Dijkgraaf, Marja A Boermeester, Cornelius | H M van Laarhoven

Summary

Background International - advise _ to treat

Usual care regarding cholecystectomy is associated with iractice variation and

of patients. We aimed to compare the fa
with usual care to assess (in)efficient use of cholecystectomy.

strategy with

Methods We did a multicentre, randomised, parallel-arm, non-inferiority study in 24 academic and non-academic
hosiitals in the Netherlands. We enrolled patients aged 18-95 years with and roven

or- Patients were randomly assigned (1:1) to either in which selection for
was left to the discretion of the surgeon, or aﬁ strategy with for cholecystectomy. For the
restrictive strate was advised for patients who fulfilled criteria of the triage
instrument: 1) -i
quadrant, 4) pain Randomisation was done
with an online program, implemented into a web-based application using blocks of variable sizes, and stratified for
centre (academic versus non-academic and a high vs low number of patients), sex, and body-mass index. Physicians
and patients were masked for studi-arm allocation until after completion of the triage instrument. The

inferiority, patient-reported was the proportion of patients who were
analysed by intention to treat and per protocol. A 5% non-inferiority margin was chosen, based on the estimated
clinically relevant difference. Safety analyses were also done in the intention-to treat population. This trial is registered
at the Netherlands National Trial Register, number NTR4022.

Findings Between Feb 5, 2014, and April 25, 2017, we induded-patients for analysis:.assigned to
to the strategy. At 12 months’ follow-up 298 patients 95% CI, 52-0-60-4) were
strategy group, compared with 321 patients 55.6-63-8) in
difference 3-6%; one-sided 95% lower CI -8-6%; ,=0-316). According to a
- strategy resulted in than usual care (358
536; p=0-01). There were in trial-related
529 in usual care vs 38 of 536 in restrictive strategy; p=0-16) and
88- of 404, p=0-77), or in non-trial-related events (27

analysis, the
of 529 vs 404 of

(40 patients of
(74P- of 358 vs
of 526).

of 529 vs 29

Interpretation

care and following a
associated with
with gallstones to
gallstones and abdominal symptoms.

in patients with gallstones and abdominal pain was noted with --
for selection for cholecystectomy. However, the strategy was

The findings should encourage physicians involved in the care of patients
a1 10 b more careful in advising a surgical approach i patients with

Funding The Netherlands Organization for Health Research and Development, and CZ healthcare insurance.

Copyright © 2019 Elsevier Ltd. All rights reserved.

Introduction

- of patients are at - for - arising

from cholecystolithiasis. Typically, these patients develo

constitutes a substantial
and increasing health problem in Western society." Yearly,
there are more than 1-8 million ambulatory visits for
symptomatic gallstones in the USA.? of all patients

such as
3The remaining

Most patients do not develop typical attacks, but might
report non-specific abdominal symptoms.**
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Research in context

Evidence before this stud
International
a treatment for
A systematic review published in 2013, two prospective studies
published in 2011 and 2017, and the results of two randomised

trials published in 2005 showed that of all patients
to ave ahdominalpa

Persistent postoperative pain is associated with a significant
burden for health-care systems, especially from an economical
viewpoint.

A systematic review of international guidelines published in 2017
showed no consensus on the criteria to select patients for elective
cholecystectomy. The absence of consensus is further illustrated
in studies showing large variation in clinical practice among and
within countries. We found no studies or trials assessing different
criteria for indication of cholecystectomy for uncomplicated
symptomatic cholecystolithiasis, or studies assessing the
effectiveness of a more restrictive strategy for selecting patients
for cholecystectomy, compared with standard of care.

Added value of this study
Our randomised, controlled, non-inferiority trial (SECURE) in
patients with abdominal pain and ultrasound-proven gallstones

International guidelines advise laparoscopic chole-
cystectomy to treat symptomatic cholecystolithiasis,**
resulting in 700000 cholecystectomies in the USA per
year,’ at estimated costs of ° However,
a systematic review” and multiple prospective cohort
studies"™® indicate that

As well as affecting their quality of life, these patients
generate a substantial burden for health-care systems,

includini in economical terms.”™*

symptomatic cholecystolithiasis globally.” There
i patients
for resulting in preference-sensitive
care” and in cholecystectomy practices
among and within countries.”” This variation empha-
sises the need for a better diagnostic strategy to select
patients with uncomplicated symptomatic chole-

cystolithiasis for successful cholecystectomy.®* A

assist in

ineffective To this end, we designed
arandomised nationwide clinical trial in the Netherlands
comparing the effectiveness of a restrictive standard-
ised strategy with usual care to select patients for
cholecystectomy. We hypothesised that the restrictive
strategy arm would be non-inferior to usual care in the
number of patients being pain-free at 12 months’ follow-
up at a lower proportion of cholecystectomies.

www.thelancet.com Vol 393 June 8, 2019

or sludge compared usual care with a restrictive strategy for
selecting patients for cholecystectomy. The restrictive strategy
was based on the Rome criteria of biliary colic. The findings

(non-inferiority of the restrictive strategy not shown). However,

compared with usual care.

Implications of all the available evidence
The SECURE trial illustrates that

It isimportant to
international on management of
cholelithiasis include the

These findings should
encourage physicians involved in the care of patients with
gallstones to rethink cholecystectomy, and to be more careful
in advising a surgical approach in patients with gallstones and
abdominal symptoms.

Methods

Study design and participants

The trial protocol, including study procedures and ran-
domisation” and the statistical analysis plan* have been
published before. Briefly, in this multicentre, randomised,
parallel-arm, non-inferiority study (SECURE), patients
were enrolled from 24 academic and non-academic hos-
pitals in the Netherlands. The institutional review board of
the Academic Medical Center (Amsterdam, Netherlands)
approved the study protocol. The local ethical committees
and boards of directors of all participating centres endorsed
the protocol before local execution of the trial.

Eligible participants were patients aged 18-95 years
it abdomiral pin a1 ultrasound-proven gallstones

who were referred to a surgical outpatient clinic, and
contacted for participation before their first visit.
Symptomatic patients with ultrasound-proven
were also for inclusion, because
cause and as gall-
stones,”* and management as for cholecystolithiasis
is advised by the Dutch national guidelines.®
criteria were (1) a history of, or indication (physical or
sonographic) for (ie, biliary
. . duct stones,
and ); (2) an indication for primary open
cholecystectomy; (3) a history of current malignancy;
(4) an expected short |
(5) an American Society of Anesthesiologists physical
status classification of III and IV; (5) known liver cir-
rhosis; (6) cognitive disorders that predispose unreliable
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INCLUSION:

1.18-95 years

2. abdominal complaints
3. gallstones or sludge

v

EXCLUSION

1. complicated cholelithiasis

2. need for primary open procedure

3. current malignancy

4. ASA class of lll and IV

5. cirrhosis of the liver

6. pregnancy

7. inability to complete questionnaires

Patient does not meet any of the
exclusion criteria:
RANDOMISATION

v

v

Usual care

Restrictive strategy

v

v

Treatment strategy
according to:

;> 1. physician’s experience
| 2.patient’s preference

Patient meets all criteria:

1. biliary colic

2. pain radiating to the back L R

3. positive response to i
simple analgesics

A 4

Yes No

v v

Preferred treatment

Cholecystectomy Wait-and-see, if necessary

further work-up

v

v

- Follow-up 3, 6, 9 and 12 months

Follow-up 3, 6, 9 and 12 months

Figure 1: Inclusion, randomisation, and management of SECURE®
Biliary colic symptoms were defined as severe steady pain, lasting 15-30 min or longer, usually located in the
epigastrium or right upper quadrant, or both. ASA=American Society of Anesthesiologists. Reproduced from

de Reuver et al.?
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questionnaire responses; (7) insufficient knowledge of the
Dutch language, and (8) pregnancy. All included patients
provided written, informed consent before participation
in the trial.

Randomisation and masking

Included patients were randomly assigned (1:1) to either
usual care or a restrictive strategy. Randomisation was
done with an online computer software program (ALEA
NKI-AVL, Amsterdam, The Netherlands, version 2.2)
and implemented into a web-based application using
blocks of variable sizes. Randomisation was stratified
for centre (academic versus non-academic and high
versus low volume), sex, and body-mass index. Study-
arm allocation was revealed to physicians and patients
after completion of the triage instrument. The statistical
analysis plan was designed before the start of the study.*

Procedures

Figure 1 shows the flow of patients in the study.” Patients
were randomly allocated to either usual care or restrictive
strategy before their first visit at the surgical outpatients’

clinic. At the first visit, for all patients, a triage instrument
was filled out in an online patient record form by the
treating physician in consultation with the patient. In this
consultation it was assessed whether included patients

fulfilled » for
1) attacks, 2) pain lasting
or longer, 3) pain in or
quadrant, 4) pain to the , and
5) a pain to simple . These

five criteria were formulated based on systematic reviews
of the literature that (defined by
2),* pain radiating to the ,and a positive

response to have a significant
with diagnosis of :
According to several international and national guidelines

on gallstone disease, these are the symptoms
6-8

527

The study group allocation was revealed to patient and
physician only after completion of the triage instrument.
In the usual care arm, no summary result of the triage
instrument was presented, and treatment advice was not
given. Patients assigned to the arm received the
standard care given in the participating centres, and
for was left to the of

. In the strategy arm, advice to do a
was displayed by the triage instrument in
patients who of the
triage instrument. Patients in the restrictive strategy arm
who did a were selected
for and for further work-up in
search of an alternative diagnosis of abdominal symptoms.
The diagnosis and treatment of possible alternative
conditions was left to the discretion of the treating
physician. The work-up, abdominal symptoms, and effect
of treatment were assessed at the outpatient clinics. At
each follow-up visit, in patients without fulfilment of all
five triage criteria in the restrictive strategy group
indication for cholecystectomy was reconsidered, and if
rejected, conservative treatment was continued.

The patient-reported outcomes of both study arms
were assessed during follow-up using questionnaires. All
patients completed the study questionnaire at baseline and
at 3, 6, 9, and 12 months’ follow-up. The questionnaire was
composed from the EuroQol 5 Dimensions (EQ-5D-3L),
the Short-Form Health and Labour Questionnaire
(SF-HLQ),* Izbicki Pain Score,” GastrolIntestinal Quality
of Life Index (GIQLI),** and the Gallstone symptom
list.” Details on the content of the questionnaires are in the
study protocol.” The analgesics included in the Izbicki
Pain Score were adapted to those commonly used in the
Netherlands. Additional data were collected by patients
interview by phone and patients’ medical records after
12 months’ follow-up.

the

Outcomes
The primary, non-inferiority endpoint was the proportion
of patients who were pain-free at 12 months. Pain-free

www.thelancet.com Vol 393 June 8, 2019
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was defined as an Izbicki Pain Score of 10 or less (with a
visual analogue scale [VAS] pain score =4). Secondary,
superiority endpoints were number of cholecystectomies,
time to being pain-free, complications due to gallstones
(ie, choledocholithiasis, cholangitis, cholecystitis, biliary
pancreatitis, or biliary colic needing hospitalisation) or
cholecystectomy (including conversion rate and compli-
cations classified according to the Clavien Dindo
Classification), patient-reported satisfaction on treat-
ment outcome (Numeric Rating Scale 1-10), alternative
diagnostics and treatment, and patients’ health status
over time (both disease-specific quality of life based on
GIQLI, and health utility scores derived from EQ-5D-3L
profiles). Supplementary outcomes were the association
between the patients’ symptoms and treatment outcome.
Safety outcomes were complications of cholelithiasis or
treatment, and non-trial-related serious adverse events.

Statistical analysis

The detailed power analysis and strategy for patient
replacement are in the protocol®” and statistical analysis
plan.®* The initial sample size calculation was based
on the assumptions that 1) the proportion of pain-free
patients in the restrictive strategy is at least equal to
that in usual care, and 2) the maximum proportion
of pain-free patients after usual care is 80%.° We
considered a non-inferiority boundary of 5% and poten-
tial contamination of usual care by restrictive strategy.
With a one-sided Z test, power of 80%, and significance
level of 5%, a total of 1038 assessable patients needed to
be included (519 in each arm). Patients were assessable if
they had not been excluded because of eligibility protocol
violations (eg, withdrawn informed consent), if the triage
instrument at first visit was completed by the treating
physician, and the primary outcome at 12 months’ follow-
up was available (either directly or through imputation).
Patients not fulfilling these criteria were replaced.

The primary analysis was done by the one-tailed
X2 test, comparing the proportions of pain-free patients
at 12 month follow-up between the usual care and
restrictive strategy groups. Non-inferiority was defined as
when the lower limit of the one-sided 95% CI for the
proportion of patients being pain-free at 12 months
following restrictive strategy was within the absolute
5% margin below the proportion under usual care. The
results of the intention to treat (ITT) and per-protocol
analyses both had to show non-inferiority of restrictive
strategy compared with usual care, to support inter-
pretation. In the per-protocol analysis, patients in the
usual care group who were planned for cholecystectomy,
but for whom surgery was not done during follow-up
were excluded. In the restrictive strategy these were the
patients who met the pre-specified criteria of the triage
instrument but did not undergo cholecystectomy or who
did not meet the pre-specified criteria and did undergo
cholecystectomy (except if additional work-up excluded
alternative diagnoses).

www.thelancet.com Vol 393 June 8, 2019

2755 assessed for eligibility

1429 excluded
461 not meeting inclusion criteria
685 declined to participate

283 cancelled appointment or patient not

reached before appointment

A

| 1326 randomised

|
v

v

665 allocated to usual care | |

661 allocated to restrictive strategy

112 excluded

missing

baseline

49 baseline triage instrument

36 informed consent withdrawn
20 wrongful inclusion
7 pregnancy or cancer at

121 excluded

missing

baseline

16 lost to follow-up (patients did not
fill out any questionnaires)

49 baseline triage instrument

38 informed consent withdrawn
29 wrongful inclusion
5 pregnancy or cancer at

10 lost to follow-up (patients did
not fill out any questionnaires)

537 included in intention-to-treat
analysis
12 did not receive planned surgery

analysis

147 did not receive selected
treatment
21 patient preference
61 physician preference
7 due to comorbidity
58 other

530 included in intention-to-treat

383 received selected treatment

Figure 2: Trial profile

Missing data from the primary outcome were imputed
using the last observation carried forward (LOCF)
strategy. Several methods of imputation were tested and
the LOCF imputation strategy had the smallest Cls
and the point estimates closest to the complete case
analysis. A multiple imputation strategy using predictive
mean matching (included variables are in the statistical
analysis plan)* had a deviation to a high percentage
of pain-free patients, and might have overestimated
the total proportion of patients being pain-free. For
secondary outcomes, we did multiple imputations using
predictive mean matching to impute missing values of
all questionnaires on all timepoints. The number of
patients with imputed missing values were reported per
secondary endpoint.

Secondary endpoints and safety analyses were analysed
in the ITT population. Analyses were done using the
X2 test for dichotomous data, an independent ¢ test
for normally distributed continuous data, and the
Mann-Whitney test for skewed continuous data. Testing
for normality of data distributions was based on the
Shapiro-Wilks test. Data for quality of life were assessed
by repeated-measurement analysis using a linear mixed
model. Time to being free from pain was assessed using
life tables and Wilcoxon Gehad statistics. In all analyses

2325
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See Online for appendix

Usual care Restrictive strategy
(n=537) (n=530)

Age (years) 49-0 (39:0-58-0) 48-0 (37-0-59-0)
Sex

Female 387 (72%) 399/530 (75%)

Male 150 (28%) 131 (25%)
BMI (kg/m?) 275 (24-6-31-2) 275 (24-5-30-9)
ASA classification Il 86 (16%) 81 (15%)
History of abdominal 205 (38%) 196 (37%)
surgery
Use of pain medication

Any 259 (48%) 268 (51%)

Paracetamol 60 (11%) 63 (12%)

NSAID 169 (32%) 161 (30%)

Other 29 (5%) 44 (8%)
Indication for pain medication

Gallstone symptoms 217/259 (84%) 206/268 (77%)

Other indication 42/259 (16%) 62/268 (23%)
Current smoker 105 (20%) 104 (20%)

Packs per week 3.0 (2:0-5-0) 3.0 (2:0-5-8)
Consumes alcohol 256 (48%) 239 (45%)

Glasses per week 4-0 (2-0-7-0) 4-0 (1-0-7-0)

Baseline Izbicki Pain Score
Total score* 35:5(29-0-414)
7-5(5-4-8-7)
0-84 (0-73-1-00)
108 (94-120)

35-0 (28:9-42-5)
75 (5-5-8-8)
0-84 (0-72-1-00)

108 (92-120)

VAS pain scoret
Baseline Health Utility scoref

Baseline GIQLI total score§

Data are median (IQR), n (%), or n/N (%). BMI=body-mass index. ASA=American
Society of Anesthesiologists. NSAID=non-steroidal anti-inflammatory drug.
VAS=visual analog scale. GIQLI=Gastrointestinal Quality of Life Index. *Imputed
using multiple imputation with predictive mean matching (PMM); 103 missing
values before imputation. fimputed using multiple imputation with PMM;

101 missing values before imputation. fimputed using multiple imputation with
PMM; 96 missing values before imputation. Simputed using multiple imputation
with PMM; 110 missing values before imputation.

Table 1: Baseline characteristics of the intention-to-treat population

for secondary endpoints and safety analyses, statistical
uncertainties were expressed in 95% two-sided ClIs.
A p value of less than 0-05 indicated statistical sig-
nificance (further details on the statistical analysis are
in the statistical analysis plan).* An independent data
monitoring and safety committee periodically reviewed
safety data. This trial is registered at the Netherlands
National Trial Register, number NTR4022.

Role of the funding source

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. The corresponding author had full
access to all the data in the study and had final
responsibility for the decision to submit for publication.

Results
Between Feb 5, 2014, and April 25, 2017, we included
1067 patients for ITT analysis: 537 allocated to usual care

and 530 to the restrictive strategy (figure 2). 525 (98%) of
537 patients allocated to usual care and 383 (72%) of
530 patients allocated to the restrictive strategy were
treated per protocol (figure 2).

The baseline characteristics of patients in the usual care
and the restrictive strategy groups were similar (table 1).
Patients in the restrictive strategy group reported more
severe pain attacks as a preoperative symptom than
patients in usual care (table 2). The other four pre-
specified criteria of the triage instrument did not differ
significantly between the two groups. Despite ran-
domisation being done before the triage instrument, and
both doctor and patient being unaware of the treatment
allocation when filling out the triage instrument, more
patients fulfilled all five pre-specified criteria of the
baseline triage instrument in the restrictive strategy
compared with patients allocated to usual care (table 2).

298 patients (56%, 95% CI, 52-0-60-4) of 530 in the
restrictive strategy group and 321 patients (60%, 95% CI
55-6-63-8) of 537 in the usual care group were pain-free
at 12 months’ follow-up, an absolute difference of 3-6%
(one-sided 95% lower CI —8-6%; P,y inerioniy=0 - 316) at the
expense of the restrictive strategy (appendix). Non-
inferiority of the restrictive strategy within a 5% margin
below the proportion of pain-free patients in usual care
was therefore not shown. In the per-protocol analysis,
non-inferiority was again not shown: 216 (56%, 95% CI
51-4-61-3) of 383 patients in the restrictive strategy and
314 (60%, 95% CI 55-6—63-9) of 525 patients were pain-
free at 12 months’ follow-up, a difference of —3-4% with
a one-sided 95% lower CI of —9:0% (D,ominferioriy=0 - 316).
Missing data for the primary endpoint were imputed for
26 patients (5%) in the usual care group and 23 patients
(4%) in the restrictive strategy group.

At 12 months’ follow-up, of patients who underwent
cholecystectomy, the proportion who were pain-free did
not differ between the groups (table 3). However, the
number of patients who underwent cholecystectomy was
lower in the restrictive strategy group than in usual care
(7-7% fewer cholecystectomies in the restrictive strategy;
table 3). Median time to being pain-free (irrespective
of surgical or conservative intervention) was similar
for patients in the restrictive strategy and usual care
arms (table 3, figure 3). Patient-reported satisfaction with
treatment outcome at 12 month follow-up was similar
between groups. Patients’ health status over time, as
assessed by the GIQLI score, also did not differ between
groups (p=0-820; figure 4). Patients with preoperative
biliary colics were more often pain-free at 12 month
follow-up than patients without classic biliary colics
(437 [61%] of 717 vs 182 [52%] of 350, respectively;
p=0-005). These proportions were 379 (66%) of 579 and
105 (57%) of 183, respectively, (p=0-048) when only
considering patients who underwent a cholecystectomy
(appendix).

There were no between-group differences in trial-related
gallstone complications and surgical complications, or in

www.thelancet.com Vol 393 June 8, 2019
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Usual care  Restrictive  p value
(n=537) strategy
(n=530)
Severe pain in attacks* 411 (77%) 440 (83%) 0-008
Located in right upper quadrant = 482 (90%) 493 (93%) 0-058
or epigastric region*
Pain radiating to the back* 360 (67%) 364 (69%) 0-566
Pain responding to simple 289 (54%) 284 (54%) 0-217
analgesics*
Duration of pain longer than 436 (81%) 447 (84%) 0-174
15-30 min*
Continuous pain 165 (31%) 137 (26%) 0-077
Attack of pain more thantwice 357 (67%) 328 (62%) 0-118
amonth
Need to move during attack 361 (67%) 373 (70%) 0267
Pain radiating to the chest 128 (24%) 137 (26%) 0-447
Intolerance of fatty foods 243 (45%) 250 (47%) 0-530
Nausea and vomiting 308 (57%) 327 (62%) 0-149
Diarrhoea 97 (18%) 92 (17%) 0763
Difficult defecation 102 (19%) 97 (18%) 0772
Acid burn 169 (32%) 163 (31%) 0-800
Bloated feeling 277 (52%) 262 (49%) 0-483
Flatulence 179 (33%) 210 (40%) 0-033
Burping 209 (39%)  223(42%)  0-294
Fulfilment of all five pre-specified 152 (28%) 201 (38%) 0-001
criteria
Fulfilment of at least four 372 (69%) 397 (75%) 0-040
pre-specified criteria
Fulfilment of at least three 483(90%)  483(91%) 0-507
pre-specified criteria
Data are n (%). *One of the five pre-specified criteria for symptomatic
cholecystolithiasis of the triage instrument, indicating cholecystectomy in the
restrictive strategy.
Table 2: Preoperative symptoms in all patients

non-trial-related serious adverse events. Most gallstone
complications occurred preoperatively (table 3).

A cholecystectomy was not done in 303 (28%) of
1067 included patients with gallstones and abdominal
pain. Of these patients, 217 (72%) went for an additional
visit to a specialist: 118 (39%) visited a surgeon for a
second time, 60 (20%) visited a gastroenterologist, and
39 (13%) visited another medical specialist (such as an
internist, urologist, or gynaecologist). Additional work-
up was done for 123 patients (41%) of the 303 who did
not have a cholecystectomy. This included laboratory
measurements (63 [20%]), gastroscopy (59 [19%]),
colonoscopy (20 [7%]), and CT or MRI (22 [7%]).
In 102 patients [34%] of the 303 who did not have
a cholecystectomy, an alternative diagnosis for the
abdominal symptoms, other than symptomatic gall-
stones, such as acid reflux or gastritis (in 31 patients
[10%)] of 303), irritable bowel syndrome (14 [5%)] of 303),
or functional abdominal pain (12 [4%] of 303) was
found.
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Usual care Restrictive strategy p value
(n=536) (n=529)

Cholecystectomy 404/536 (75%) 358/529 (68%) 0-005
Pain-free at 12 months after cholecystectomy ~ 256/404 (63%) 228/358 (64%) 0927
Time to cholecystectomy (weeks) 60 (2:25-11.0) 60 (3:0-10-0) 0-744

Conservative treatment 132/536 (25%) 171/529 (32%) 0-005
Pain-free at 12 months after conservative 65/132 (49%) 70/171 (41%) 0-149
treatment

Time to being pain free, irrespective of surgical or 729 7-87 0-130

conservative intervention (months)*

Gallstone complications 38/536 (7%) 40/529 (8%) 0-155
Preoperative and with conservative treatment 33/536 (6%) 33/529 (6%) 0-808

Choledocholithiasis 1/536 (<1%) 7/529 (1%)

Acute cholecystitis 10/536 (2%) 5/529 (<1%)

Biliary pancreatitis 3/536 (<1%) 3/529 (<1%)

Cholangitis 0 0

Colic with hospitalisation 19/536 (4%) 18/529 (3%)

Postoperative 5/536 (<1%) 7/529 (1%) 0-808

Choledocholithiasis 3/536 (<1%) 6/529 (1%)

Biliary pancreatitis 1/536 (<1%) 0

Colic with hospitalisation 1/536 (<1%) 1/529 (<1%)

Conversion to laparotomy 71404 (2%) 7/358 (2%) 0-965

Surgical complications 88/404 (22%) 74/358 (21%) 0-769
Clavien Dindo Classification -

| 27404 (7%) 29/358 (8%)
Il 26/404 (6%) 22/358 (6%)
Ila 28/404 (7%) 14/358 (4%)
b 71404 (2%) 7/358 (2%)
v 0 2/358 (<1%)
\ 0 0

Patient-reported satisfaction (numeric rating 84 (8-0-9:0) 8-4(8-0-9-1) 0-976

scale)t

Non-trial-related serious adverse events 29/536 (5%) 27/529 (5%) 0-857

Data are n/N (%) or median (IQR). Data on secondary outcomes were unavailable from patients” medical records for
one patient in the restrictive strategy group and one patient in the usual care group, resulting in a difference of one
patient per group between the primary and secondary outcomes. *No IQR is reported, because 25% of patients (lower
quartile) were pain-free within 6 months; however the upper quartile of 75% of patients pain-free was never reached.
timputed using multiple imputation with predictive mean matching; 201 missing values before imputation.

Table 3: Secondary outcomes

Discussion
This trial showed suboptimal pain reduction in patients
with gallstones and abdominal pain following both
usual care and a restrictive strategy for selection for
cholecystectomy. Even after cholecystectomy, 37% of
patients in both groups continued to have abdominal
pain. However, the restrictive strategy was associated with
fewer cholecystectomies at 12 months follow-up. Presence
of biliary colics before cholecystectomy was associated
with better pain relief after cholecystectomy compared
with patients without typical biliary colics. We were
unable to show advantages of either strategy in terms of
median time to pain-free state or health status.

To our knowledge, this study is unique in its aim to
assess effectiveness of a new strategy for patient selection,
compared with standard of care for cholecystectomy.

2327




2328

80- — Usual care
— Restrictive strategy 120
p=0-130
100+
60
S —
< £ 80
g g
£ 404 [
g 3 604
[} 7]
5 3
- &
O 404
204
204 — Usual care
% — Restrictive strategy
0 T T T T - . p=0-820
0 2 4 6 8 10 12 0 p T T T |
Time (months) Baseline 3 ' 6 9 12
Time (months)

Figure : Time until free from pain . .
The proportion of patients free from pain in this gure are based on Izbicki fafi're : Health status overtime

scores imputed by multiple imputation with predictive mean matching; ther&ti-1=Gastrointestinal Quality of Life Index.

this proportion is slightly higher than that shown in the primary endpoint .

imputed with last observation carried forward (LOCF). Because LOCF is thaliagted 80% of patients? By contrast, we showed that at

reliable and conservative method in our case, this was used for the primanyl2 months after cholecystectomy only around 63% of
endpoint, but could not be used for this gure due to the nature of the analyﬁé‘tients were free from pain, regardless of study group.
This nding illustrates that surgical treatment for
Most surgical studies compare two operative strategiespatients with abdominal symptoms and gallstones is
or operative versus conservative treatment. Here, wandeed far from optimal, and a more restrictive selection
assessed the dierences in indication for operative for cholecystectomy is not the solution to the problem.
treatment. One previous randomised trial compared pain The restrictive strategy, using the Rome criteria of a
in patients after cholecystectomy versus conservativéiliary colic**# did not improve selection of patients for
treatment?? This trial showed no di erences in pain and cholecystectomy. Almost all international guidelines on
quality of life between both groups, with 50% of the clinical management of patients with gallstone disease
patients in the conservative group undergoing surgery atinclude the Rome criteria as part of the diagnostic
a later time. After a median 61 months' followp, selection process for cholecystectomy. Our data showed
19% of the patients who underwent cholecystectomythat cholecystectomy was more e ective in relieving pain
reported di use abdominal pain and 8% still had severe in this subset of patients. However, still 35% of patients
painful attacks® This nding is consistent with those with typical biliary colics reported persistent abdominal
from a systematic review that found cholecystectomypain after surgery. This suggests a limited validity of
relieves pain in 59% to 100% of patients.Our data the Rome criteria in the selection of patients for
are at the lower end of the bracket as we noted thatholecystectomy.
63% of patients were paifree at 12 months after In our study, of the 303 patients with gallstones and
cholecystectomy. Most studies included in the systematicabdominal symptoms who were not considered for chole-
review were cohort studies, and very heterogeneougystectomy, 34% were o ered an alternative diagnosis or
regarding inclusion criteria (patients with complicated as explanation for the symptoms. The alternative diagnoses
well as uncomplcated gallstones), duration of follomp were mainly functional gastrointestinal disorders, varying
(3 to 61 months), and measurement of outcome. Thefrom acid re ux to obstipation. Management of these
heterogeneity makes direct comparison of the outcomespatients was left at the discretion of the attending physician
of these studies di cult. A few prospective cohort studies and led to an equal health status and patient satisfaction
have been done in the Netherlands comparing patient over time in both study arms.
reported outcomes after cholecystectomy, one at 12 and Based on this study, it might be argued that chole-
24 weeks' followup,****one at 61 months' followup,** and cystectomy is a mediocre solution for patients with
another at a mean of 10 years following cholecystectofny.symptoms that might be attributed to gallstones. But
All these studies showed that around 40% of patientsconsidering the di culty to de ne which criteria truly
continued to have abdominal pain after cholecystectomy.de ne the presence of symptomatic gallstones, it can be
Before we started this trial, we hypothesised that theotherwise argued that having symptomatic gallstones is
proportion of pain-free patients in the restrictive strategy an overrated diagnosis. Aditionally, some studies have
would be at least equal to that in the usual care group,shown that cholecystectomy alone might also cause leng
and we expected that usual care would relieve pain irterm metabolic changes in patients, including metabolic
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syndrome and liver steatosis, and functional symptoms abdominal symptoms before randomisation and the
due to changes in pathways associated with bile acit®. interval between imaging and randomisation were not
Alternatively, gallstones might be an early hallmark of collected in this trial.
metabolic syndrome” These ndings should urge  In summary, cholecystectomy o ered partial relief of
surgeons to rethink the pathophysiology of abdominal abdominal pain, because only 63% of patients were pain
symptoms in patient candidates for cholecystectomy, andfree at 12 months. Although patients with typical biliary
to manage expectations of the surgical approachcolics were paiffree more often after surgery, both a
Symptomatic gallstones might be an epiphenomenon of restrictive strategy including the internationally used
another condition, for which cholecystectomy is not the Rome criteria and usual care were insu cient to select
solution. Further investigation is needed to determine patients to achieve a paHree state after cholecystectomy.
how to best select patients who truly have gallbladderFuture research e orts should investigate improving
stones, which patients might benet from chole- the selection of gallstone patients who might have a
cystectomy, and whether gallstones and functionalhigh chance to bene t from cholecystectomy.
gastrointestinal problems coincide. The Izbicki ques- contributors
tionnaire used to assess the primary outcome in our PRdR, DB, GPW, JPHD, MGWD, MAB, and CJHMvL contributed to
study only assessed presence of abdominal pain, but ngonception and design of the study. AHVD, SZW, CSSL, OB, SCD, QAJE,
characteristics of pain. Future studies should also includei:'t’h':' :jgiiJAxS’D\'” :Z'\Aﬁ ’;f{chvcos’higif’fescﬁ?fﬁffﬁg ;c;gcgrl:g'“o”
characteristics of postoperative pain to conclude whethernaiysed the data. AHVD, SZW, PRAR, MGWD, and MAB contributed to
pain after cholecystectomy still includes biliary colics interpretation of the data. AHVD and SZW drafted the manuscript, all other
or is substituted with a dierent type of abdominal authorsgritically revised it. All authgrs‘applroved_the nalver;ion oftheA
pain. Two such studies are curently underway in the D1 T SECURE S onerelinesionos e (1 cpepees
Netherlands (NTR7267 and NTR’307) and could lead t0 comelius J H M vanLaarhoven, and Philip R de Reuver. The principal
an algorithm for the best management for patients with investigators contributed equally to the supervision of the work.
upper abdominal pain, other gastrointestinal symptoms, peclaration of interests
and gallstones. We declare no competing interests.

Our large, nationwide, randomised trial included both pata sharing

academic and noracademic hospitals. The noinferior ~ The study protocol and statistical analysis plan are published online.  For study protocol see
design enabled assessment of the e ciency of a new © access dédenti ed participant data, contact Philip de Reuver https://bmcsurg.biomedcentral.
treatment  strategy (With fewer cholecystectomies) (philip.dereuver@radboudumc.nl); access criteria will be de ned after  com/articles/10.1186/s12893-

- : - 'receipt of a research proposal. 016-0160-3
without the need for a superior result in treatment - .
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