
Introduction
Colonoscopy plays an important role in diagnosis and manage-
ment of colorectal diseases, and it is the current standard
method for early detection and treatment of colorectal precan-

cerous lesions and colorectal cancer (CRC) [1]. Effective bowel
cleansing is mandatory to ensure good visualisation of the en-
tire colonic mucosa during colonoscopy and for detection and
removal of all suspicious precancerous lesions in asymptomatic
individuals [2]. The quality of colonic cleansing is therefore a
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ABSTRACT

Background and study aims Oral sulphate solution (OSS)

is a sulphate-based, low-volume bowel cleansing prepa-

ration taken in two doses of 500mL, each followed by

1000mL of water or clear liquid. The primary objective of

this observational study was to document compliance with

the recommended hydration guidelines in a representative

sample of the European population.

Patients and methods Prospective, non-interventional,

multicentre study (NCT02630680, EUPAS9361) in patients

prescribed OSS for colonoscopy preparation in routine clin-

ical practice in Europe. Patients were included according to

pre-agreed consecutive enrolment rules. Patients recorded

the volume of OSS and water or clear liquid intake, and oc-

currence of adverse events (AEs). Compliance with hydra-

tion was calculated as a ratio of actual volume of water/

clear liquid taken versus prescribed 2,000mL, and non-

compliance defined as <75% intake. Colon cleansing level

was assessed on a 4-point scale.

Results Between October 2015 and January 2017, 1,281

patients were recruited in 16 centres in four European

countries (safety population n=1,206; registry population

n=1,177). Of patients, 94.5% were ≥75% and 86.8% 100%

compliant with hydration guidelines. Patients took an aver-

age of 96.8% of the recommended OSS volume; 46 patients

(3.9%) were non-compliant. Colon cleansing levels were

good-to-excellent in 87.6% of patients. Three hundred and

twenty-nine patients (27.3%) experienced 758 treatment-

related AEs, mostly gastrointestinal (82.9%), all were mild-

to-moderate. Non-compliant patients had no AEs sugges-

tive of dehydration.

Conclusion In this non-interventional study in a real-life

setting, treatment compliance with hydration guidelines

was good-to-excellent in 94.5% of patients receiving OSS.

The safety profile of OSS was similar to the prescribing in-

formation.
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key factor influencing the diagnostic accuracy of colonoscopies
[3, 4]. Suboptimal bowel preparation not only leads to missed
colonic lesions (especially smaller lesions), but it is also asso-
ciated with increased costs due to rescheduling and wasted re-
sources as a follow-up examination is required in such cases [5,
6]. Inadequate colon cleanliness at colonoscopy has been re-
ported in up to 30% of patients [1].

While patient-specific factors, comorbidities and co-medi-
cations may influence the quality of the bowel preparation for
colonoscopy [7–9], compliance with bowel cleansing prepara-
tion is a key factor for optimal bowel cleansing [2], and patient
willingness to complete the full preparation is an important de-
terminant of the quality of bowel cleansing. A low volume of so-
lution, with an acceptable taste [10], given in a split dose regi-
men (i. e., night before and morning of procedure) [11, 12] ap-
pears to be the most acceptable and effective of all prepara-
tions [13].

Oral Sulphate Solution (OSS; Eziclen/Izinova; Ipsen Pharma,
France) is a low-volume bowel cleansing preparation adminis-
tered as two doses of 500mL, each followed by 1000mL of wa-
ter or clear liquid for hydration. OSS was approved in Europe in
January 2013, either as a split-dose or day-before dosing regi-
men, and is indicated in adults for bowel cleansing before any
procedure requiring a clean bowel (e. g., bowel visualisation
prior to endoscopy/radiology or a surgical procedure). The
post-approval commitments for OSS in Europe included the re-
quest that Ipsen Pharma conduct a study to assess drug utilisa-
tion in the real-life setting in a representative sample of the
European target population. Studies in a real-life setting can
be beneficial to detect rare adverse events (AEs), differences in
effects in sub-populations, and to observe compliance in rou-
tine practice. This study was conducted to document non-com-
pliance with the prescription hydration guidelines and to de-
scribe the safety profile of OSS (with a specific analysis of the
safety profile in non-compliant patients and special popula-
tions such as the elderly and people at risk of electrolyte shifts),
in the real-life setting in the post-approval period in four Euro-
pean countries where the product was marketed at the time of
study initiation. The setting of bowel cleansing before colonos-
copy was selected as it is the most frequent indication for bowel
cleansing.

Patients and methods
This was a prospective, non-interventional, multicentre study
in patients receiving OSS before colonoscopy for different
indications in routine clinical practice (ClinicalTrials.gov
NCT02630680, EU PAS registry number EUPAS9361), reques-
ted by the European Medical Agency as a mandatory post-au-
thorisation safety study (PASS). The study was approved by the
Pharmacovigilance Risk Assessment Committee (PRAC), and
the protocol and redacted abstract are available on the Euro-
pean Network of Centres for Pharmacoepidemiology and Phar-
macovigilance (www.ENCePP.com, ID 30186).

Inclusion began on October 12, 2015 and ended on January
20, 2017. The study was conducted at 16 centres in the Czech
Republic, Germany, the Netherlands and Poland and was de-

clared to the relevant Independent Ethics Committee (IEC)/In-
stitutional Review Board (IRB). The study was conducted in
compliance with the IEC/IRB, informed consent regulations,
the declaration of Helsinki and the GEP/GPP guidelines [14].
Written informed consent for use of a patient’s sensitive data
was obtained from the patient, or their legally acceptable rep-
resentative, before entry into the study.

Patients

Patients who were eligible for OSS prescription before colonos-
copy (for any indication) according to the Eziclen/Izinova ap-
proved marketing authorisation (in accordance with the Sum-
mary of Product Characteristics) [15], and who signed the in-
formed consent form, were included at each participating cen-
tre. Exclusion criteria were non-eligibility or contraindications
for Eziclen/Izinova according to the Summary of Product Char-
acteristics (including congestive heart failure, severe renal in-
sufficiency, inflammatory bowel disease), refusal to provide in-
formed consent to study participation, or the prescription of
bowel cleansing formulations other than Eziclen/Izinova by the
physician. To minimize bias, the protocol required the inclusion
of consecutive patients, but to minimise disruption to daily ac-
tivities at each participating centre, investigators could space
inclusions at regular intervals according to pre-agreed consecu-
tive enrolment rules (e. g., 15 patients maximum per week, or
only on Mondays and Fridays). To facilitate inclusion of patients
at risk of electrolyte shifts, hospital centres as well as endos-
copy clinics were included.

Assessments and outcomes

The study took place over two visits for each patient. At the first
visit when patients were included in the study and gave written
informed consent, information was collected on patient char-
acteristics (age and gender), vital signs (blood pressure, heart
rate, height and weight), medical and surgical history, physical
examination, the indication for bowel preparation and the OSS
dosing regimen prescribed (one day or split dose regimen), and
current or previous (in the last month) comedications. If labora-
tory test or electrocardiogram (ECG) results were available from
within 7 days of this visit, these were recorded. At this visit, pa-
tients were provided with a patient diary/leaflet and were in-
structed to record compliance with hydration, preparation in-
take and dietary recommendations, and AEs.

The second visit was conducted at the time of colonoscopy
and involved physical examination (including vital signs) and
recording information on current or previous comedications. If
a patient presented with clinical signs of dehydration, including
vital sign abnormalities, these were recorded as AEs. The pa-
tient diary/leaflet (Appendix 2) was collected and AEs occur-
ring from the first visit to discharge after colonoscopy, and pat-
terns and conditions of OSS use, were recorded. Compliance
with hydration was calculated as a ratio of actual volume taken
versus the prescribed hydration volume (2000mL), classified as
excellent (100% compliance), good (≥75% and <100% compli-
ance), low (≥50% and <75% compliance), or bad (< 50% com-
pliance). Compliance was assessed from the patients’ estimate
of the remaining volume of OSS and additional water/clear

E248 Regula Jaroslaw et al. A European, multicentre,… Endoscopy International Open 2020; 08: E247–E256

Original article



liquid. This was measured using a dosing cup that is provided
with the preparation. Non-compliance was defined as having
taken <75% of hydration. Missing volumes were imputed as
not taken. The dosing schedule was calculated retrospectively
from the timing of doses recorded in the patient diary. This visit
also included an investigators’ assessment of colon cleansing
level, which was scored on a 4-point scale (non-validated, but
used in previous studies including the registration study for Ezi-
clen/Izinova [16–20]) as poor (large amounts of faecal residue,
additional cleansing required), fair (enough faeces or fluid to
prevent a completely reliable examination), good (small
amounts of faeces or fluid not interfering with examination) or
excellent (no more than small bits of adherent faeces/fluid).

The primary endpoint was the proportion of participants in
the registry population that were non-compliant with the re-
commended hydration (i. e., took <75% of the 2000mL hydra-
tion fluid). Secondary endpoints included: the proportion of
participants in the registry population with excellent, good,
low and bad compliance with hydration; compliance with the
recommended volume of solution intake, the proportion of
participants in the complete population achieving investiga-
tor-assessed cleansing level of excellent, good, fair and bad;
and AEs (coded using MedDRA version 18.1; serious AEs [SAEs]
were defined using the ICH 2A definition) reported in the safety
population. Endpoints were also reported in predefined special
populations consisting of the elderly (aged≥65 years) and peo-
ple at risk of electrolyte shifts but not contraindicated for OSS
(patients with suspected liver disease/hepatic insufficiency, hy-
peruricaemia or history of gout and renal insufficiency), and pa-
tients with inflammatory bowel disease.

Statistics

The planned sample size was 1,285 patients. The sample size
was based upon the assumption that the special populations
would represent 30% of recruited patients; populations of pre-
vious clinical studies of OSS included approximately 20% of
patients ≥65 years old [16, 19], and we predicted that at least
10% of patients in the general population will have renal or he-
patic insufficiency [21–24]. This sample size gave a 2-sided 95%
level of confidence and a precision of ± 5%. The target number
of patients to be enrolled per site was initially set at 76 patients
per site, based on the participation of 20 centres, but was later
increased (up to 115 patients per site) to compensate for the
inclusion of 16 centres.

The registry population was defined as all patients recruited,
who at least partially took OSS and had available data about
compliance without major deviation from the process of data
collection. The safety population was all patients recruited,
who at least partially took OSS and had follow-up safety infor-
mation. The complete population consisted of all patients re-
cruited, who at least partially took OSS, completed the colonos-
copy and had available information on the cleansing of the co-
lon without major deviation from the data collection process.

Descriptive statistics were used for continuous and categori-
cal variables. Two-sided 95% exact confidence intervals (CI;
Clopper-Pearson) were calculated for binomial proportions,
and two-sided 95% confidence limits were calculated for the

means. A paired student t-test was used to compare the mean
percentage of compliance with the first and second dose (with
a 5% type I error rate). Analyses were conducted on the popu-
lation as a whole and by dosing regimen, gender, country and
special populations. Statistical analyses were performed by Bio-
trial Biometrics, France. Statistical evaluation was performed
using Statistical Analysis System (SAS®; version 9.4 or higher).

Results
Patient disposition

Of 1,281 patients recruited from 16 centres (Appendix 1, Ta-
bleA1), three in the Czech Republic (n =236), eight in Germany
(n =678), two in the Netherlands (n=171) and three in Poland
(n =196); 1,206 (94.1%) patients constituted the safety popula-
tion, 1,177 (91.9%) the registry population, and 1,196 (93.4%)
the complete population (▶Fig. 1). A total of 1,231 patients
(96.1%) completed the study (i. e. were treated and attended
the second visit whether or not the colonoscopy was per-
formed). In one centre, where there was evidence of major de-
viations in data collection, all patients (n =13) were excluded
from the registry population but included in the safety popula-
tion.

Baseline characteristics

Patient baseline characteristics and dosing regimens are shown
in ▶Table 1. The overall mean age of patients was 59.2 years.
The proportion of genders was well-balanced, but there were
more male than female patients in the elderly subpopulation
(54.2% versus 45.8%). The most frequent indications for OSS
prior to colonoscopy were related to the presence or suspicion
of CRC (57%): screening (33.0%) and a history of polyp or neo-
plasm (21.7%). The proportion of patients in special popula-
tions (n =544; 42.5%) was higher than planned; however the
majority were elderly (n =502; 39.2% of included population).

At baseline, laboratory values were available for 44.7% of pa-
tients and 11.2% of patients had an ECG. Most of the laboratory
and ECG data came from seven and four centres, respectively.
The laboratory parameter most frequently assessed at baseline
was the international normalised ratio (INR; 27.9%).

The proportion of patients who were prescribed a split dose
or one day dose regimen varied between countries (▶Table 1).

Compliance with hydration guidelines

In the registry population most patients had a level of compli-
ance with hydration assessed as excellent (1,022; 86.8%) or
good (90; 7.6%), giving a total of 94.5% (95% CI: 93.0, 95.7)
of patients with compliance≥75%, and 5.5% (95% CI: 4.3, 7.0)
of patients with non-compliance (▶Fig. 2). Data on hydration
volume were missing for 43 patients (3.7%) and were imputed
as not having been taken; compliance with hydration was sim-
ilar when these patients were excluded (96.6% of patients with
compliance≥75%, 95% CI: 95.3, 97.5).

On average, patients drank 95.7% (95% CI: 94.9, 96.5) of the
recommended 2,000mL water or clear liquid. Significantly
more liquid was taken with the first OSS dose than with the sec-
ond dose (P<0.001), but the difference corresponded to 20mL

Regula Jaroslaw et al. A European, multicentre,… Endoscopy International Open 2020; 08: E247–E256 E249



of clear liquid, which is not considered clinically significant.
There was no difference in compliance with split dose (94.3%;
95% CI: 92.6, 95.7) or one-day dose (94.7%; 95% CI: 91.1,
97.1) regimens. There was no difference in compliance be-
tween males (95.0%; 95% CI: 93.0, 96.6) and females (93.9%
95% CI: 91.6, 95.7).

Compliance in the predefined special populations was
similar to compliance in the registry population as a whole
(▶Fig. 3) but as the number of patients in the various special
populations was small, conclusions can only be drawn for elder-
ly patients. Most patients aged≥65 years in the registry popu-
lation had compliance assessed as excellent (386; 84.5%) or
good (37; 8.1%), giving a total of 92.6% (95% CI: 89.8, 94.8)
of elderly patients with compliance≥75%. No formal statistical
comparison was made between compliance in patients < 65
years and ≥65 years. However, the 95% CIs overlap and a signif-
icant difference is unlikely (▶Fig. 3).
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▶ Fig. 2 Patient compliance with hydration guidelines (registry
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▶ Fig. 3 Patient compliance with hydration guidelines (compliance≥75%) among subgroups and special populations (registry population).

85 (6.6 %) patients excluded
▪ 15 (29.8 %) colonoscopy performed,
 but Cleansing Level scale missing
▪ 2 (2.4 %) drank preparation but
 colonoscopy not performed
▪ 55 (64.7 %) did not drink preparation
▪ 13 (15.3 %) from single centre due 
 to major deviation (data collection)

75 patients excluded (5.9 %)
▪ 55 (73.3 %) did not drink the
 preparation
▪ 20 (26.7 %) did not have safety
 follow-up

104 patients excluded (8.1 %)
▪ 55 (52.9 %) did not drink the
 preparation
▪ 36 (34.6 %) no data on compliance
▪ 13 (12.5 %) from single centre due 
 to major deviation (data collection)

Complete population
N = 1,196

Safety population
N = 1,206

Registry population
N = 1,177

Total included N = 1,281 

▶ Fig. 1 Patient flowchart.
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▶ Table 1 Patient baseline characteristics and dosing regimen received (included population, n = 1281).

Baseline characteristics n (%)1

Gender

▪ Male 647 (50.5)

▪ Female 634 (49.5)

Age (years), mean (SD) 59.2 (13.5)

Age category

▪ <65 years 779 (60.8)

▪ ≥65 years 502 (39.2)

BMI (kg/m2), mean (SD) 26.7 (4.8)

Indication for colonoscopy

▪ Screening 423 (33.0)

▪ Polyp or neoplasm history 278 (21.7)

▪ Rectal bleeding 104 (8.1)

▪ Other GI bleeding 21 (1.6)

▪ Diarrhoea/constipation with un-
known aetiology

115 (9.0)

▪ Abdominal pain 169 (13.2)

▪ Anaemia with unknown aetiology 31 (2.4)

▪ Inflammatory bowel disease 31 (2.4)

▪ Laser therapy 1 (0.1)

▪ Other2 108 (8.4)

Special populations

▪ Elderly patients (≥65 years) 502 (39.2)

▪ Suspicion of liver disease 31 (2.4)

▪ Hyperuricaemia or history of gout 52 (4.1)

▪ Renal insufficiency 11 (0.9)

▪ Inflammatory bowel disease 43 (3.4)

Dosing regimen received3 All Czech Republic Poland Germany Netherlands

▪ Split dose 948 (74.2) 94 (39.8) 120 (62.2) 576 (85.0) 158 (92.4)

▪ One day 252 (19.7) 133 (56.4) 63 (32.6) 56 (8.3) 0

▪ Same day split dose 23 (1.8) 0 0 23 (3.4) 0

▪ No treatment received 55 (4.3) 9 (3.8) 10 (5.2) 23 (3.4) 13 (7.6)

SD, standard deviation; BMI, body mass index; GI, gastrointestinal
Split dose = the first dose is taken the day before procedure and the second dose on the day of procedure
One day=both doses are taken the day before procedure
Same day=both doses are taken on the day of the procedure
1 Results given in n (%), unless otherwise stated
2 Other; constipation/diarrhoea (11), weight loss (10), diverticular disease (9), dyspepsia (8), anaemia (8), polyp/cancer (8), follow-up colon cancer (6), abnormality
imaging (6), hereditary syndrome (5), family history of colon cancer (4), screening (5), bleeding (2), unknown primary (2), abdominal pain (4), abdominal mass (1),
colitis (3), primary sclerosing cholangitis (2), surveillance after liver transplantation (1), control post-surgery (benign) (3), anal pain (3), other bowel diseases (2),
hepatopathy (2), nephrotic syndrome (1), dysphagia (1), irritable bowel syndrome (1), meteorism (1).

3 Data were missing from three patients. Percentages are stated as a proportion of the available 1278 patients
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Compliance with saline sulphate preparation

Overall, patients took an average of 96.8% of the recommen-
ded volume of the preparation. However, 46 patients (3.9%)
were considered non-compliant having taken <75% of the
recommended volume (▶Fig. 4). A total of 1,131 patients
(96.1%) were compliant with the saline sulphate preparation
intake, taking ≥75% of the recommended volume (▶Fig. 4).

Cleansing level

The cleansing level of the colon at the colonoscopy was consid-
ered excellent or good in 87.6% of the complete population
(good 44.0%; 95% CI: 41.1, 46.8. Excellent 43.6%; 95% CI:
40.8, 46.5; ▶Fig. 5).

Safety

A total of 374 participants in the safety population (31.0%) re-
ported 885 treatment-emergent AEs (TEAEs); 27.3% of the
safety population reported 758 TEAEs considered related to
the treatment (▶Table 2). The frequency of TEAEs was greater
in females than males (▶Table 2). This difference was not asso-
ciated with country, age, indication for colonoscopy or rapidity
of intake. Nausea (irrespective of relatedness to treatment) was
reported by 21.6% (95% CI: 18.5, 25.1) of females and 7.4%
(95% CI: 5.5, 9.8) of males. The nature and intensity of TEAEs
were similar in both genders (▶Table 2).

Likewise, the most frequent treatment-related TEAEs were
gastrointestinal disorders (reported in 273/1,206 patients in
the safety population; 22.6%), including nausea (162/1206:
13.4%) and abdominal pain (48/1,206: 4.0%) (▶Table 3). The
only other treatment-related TEAE occurring in more than 5%
of patients was headache (71/1,206: 5.9%). Vomiting occurred
in 37 patients (3.1%). The percentage of patients reporting
treatment-related TEAEs was similar among non-compliant
and compliant patients; 25/67 (29.1%, 95% CI: 19.8, 39.9)
and 304/1,120 (27.1%, 95% CI: 24.6, 29.8), respectively. AEs
possibly indicative of dehydration, including headaches, dry
mouth, thirst, dizziness, cardiovascular disorder, palpitation,
tachycardia, hypotension, malaise and vertigo, were reported

in 137/1,206 (11.4%) patients. Compliance with hydration
guidelines in these 137 patients was similar to the registry
population (92.7% of patients with compliance≥75%).

Acute/immediate TEAEs occurring in the predefined special
populations were mainly gastrointestinal in nature and were
mild. The nature, frequency and intensity of treatment-related
TEAEs were similar in patients < 65 (244/738 [33.1%]; 95% CI
29.7, 36.6) and≥65 years of age (134/468 [28.6%]; 95% CI
[24.6, 33.0]). There was no significant difference between the
AE profile observed in special populations compared with the
overall study population.

One death occurred due stage IV ovarian cancer and urosep-
sis in a patient with chronic kidney disease, which was not con-
sidered related to study medication or procedure. Two patients
experienced SAEs; a hypersensitivity reaction to a nitroglycerin
spray, and a post-procedural haemorrhage. These two events
were not related to OSS and both patients recovered from the
events.

Discussion
The primary objective of this non-interventional study was to
document non-compliance with the OSS hydration guidelines
in real-life clinical practice. A total of 94.5% had good-to-excel-
lent compliance and 5.5% were non-compliant with the recom-
mended liquid intake. As patients with missing data were
classified as non-compliant, actual compliance to hydration
guidelines may be higher than 94.5%. On average patients
took 96.8% of the preparation. This is similar to previously re-
ported compliance rates in interventional trials of OSS [16,
19]. The high level of compliance with the hydration guidelines
and whole preparation confirms that OSS is used according to
the prescribing information in real-life settings. Considering
that preparation palatability is an important factor limiting
compliance, ingestion of the saline preparation was accepted
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▶ Fig. 4 Patient compliance with OSS intake guidelines (registry
population).

Error bars show 95 % confidence intervals
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by most patients, with only 46 patients (3.9%, 95% CI: 2.9; 5.2)
ingesting less than 75% of the preparation.

There were no differences in compliance with hydration ac-
cording to gender or regimen (split dose or one day dose), and
the slightly lower compliance in elderly patients than those <65
years of age (both groups had compliance >90%) was not sta-
tistically or clinically significant.

This clinical importance of good compliance was reflected in
the excellent or good colon cleansing scores (87.6%). In the

non-interventional setting of this study, and considering that
19.7% of patients took OSS as a one-day administration, this
level of colon cleansing should be considered satisfactory. It
should be noted that a validated cleansing efficacy assessment
was not a primary goal of this study.

In this real-life setting, the safety profile of OSS was similar
to that in the prescribing information. OSS was administered
as two separate doses both in split and in non-split regimens.
When patients experienced the same AE twice (once per

▶ Table 2 Patients reporting treatment-emergent adverse events (safety population).

All (n=1206) Males (n=618) Females (n=588)

n (%) [95% CI]

Summary of safety

Any TEAEs 374 (31.3) [28.4, 33.7] 128 (20.7) [17.6, 24.1] 246 (41.8) [37.8, 45.9]

Any serious TEAEs 2 (0.2) [0.0, 0.6] 1 (0.2) [0.0, 0.9] 1 (0.2) [0.0, 0.9]

Any related TEAEs* 329 (27.3) [24.8, 29.9] 110 (17.8) [14.9, 21.0] 219 (37.2) [33.3, 41.3]

Intensity of related TEAEs

Severe intensity 23 (1.9) [1.2, 2.8] 8 (1.3) [0.6, 2.5] 15 (2.6) [1.4, 4.2]

Moderate intensity 91 (7.5) [6.1, 9.2] 29 (4.7) [3.2, 6.7] 62 (10.5) [8.2, 13.3]

Mild intensity 263 (21.8) [1.0, 2.4] 92 (14.9) [12.2, 17.9] 171 (29.1) [25.4, 32.9]

Missing intensity 18 (1.5) [0.9, 2.3] 3 (0.5) [0.1, 1.4] 15 (2.6) [1.4, 4.2]

Most frequent TEAEs (≥1% patients safety population)

Gastrointestinal disorders 296 (24.5) [22.1, 27.1] 94 (15.2) [12.5, 18.3] 202 (34.4) [30.5, 38.3]

Nausea 173 (14.3) [12.4, 16.5] 46 (7.4) [5.5, 9.8] 127 (21.6) [18.3, 25.1]

Abdominal pain 54 (4.5) [3.5, 5.8] 22 (3.6) [2.2, 5.3] 32 (5.4) [3.8, 7.6]

Abdominal pain upper 46 (3.8) [2.8, 5.1] 12 (1.9) [1.0, 3.4] 34 (5.8) [4.0, 8.0]

Abdominal distension 38 (3.2) [2.2, 4.3] 9 (1.5) [0.7, 2.7] 29 (4.9) [3.3, 7.0]

Vomiting 38 (3.2) [2.2, 4.3] 7 (1.1) [0.5, 2.3] 31 (5.3) [3.6, 7.4]

Eructation 20 (1.7) [1.0, 2.5] 4 (0.6) [0.2, 1.6] 16 (2.7) [1.6, 4.4]

Flatulence 15 (1.2) [0.7, 2.0] 5 (0.8) [0.3, 1.9] 10 (1.7) [0.8, 3.1]

Anorectal discomfort 14 (1.2) [0.6, 1.9] 2 (0.3) [0.0, 1.2] 12 (2.0) [1.1, 3.5]

Abdominal discomfort 12 (1.0) [0.5, 1.7] 6 (1.0) [0.4, 2.1] 6.0 (1.0) [0.4, 2.2]

Nervous system disorders 112 (9.3) [7.7, 11.1] 36 (5.8) [4.1, 8.0] 76 (12.9) [10.3, 15.9]

Headache 91 (7.5)[106] [6.1, 9.2] 30 (4.9) [3.3, 6.9] 61 (10.4) [8.0, 13.1]

Dizziness 21 (1.7) [1.1, 2.6] 6 (1.0) [0.4, 2.1] 15 (2.6) [1.4, 4.2]

General disorders and administration site condi-
tions

69 (5.7) [4.5, 7.2] 20 (3.2) [2.0, 5.0] 49 (8.3) [6.2, 10.9]

Chills 36 (3.0) [2.1, 4.1] 10 (1.6) [0.8, 3.0] 26 (4.4) [2.9, 6.4]

Feeling cold 16 (1.3) [0.8, 2.1] 6 (1.0) [0.0, 0.9] 10 (1.7) [0.8, 3.1]

Malaise 13 (1.1) [0.6, 1.8] 1 (0.2) [0.0, 0.9] 12 (2.0) [1.1, 3.5]

Ear and labyrinth disorders 16 (1.3) [0.8, 2.1] 6 (1.0) [0.4, 2.1] 10 (1.7) [0.8, 3.1]

Vertigo 16 (1.3) [0.8, 2.1] 6 (1.0) [0.4, 2.1] 10 (1.7) [0.8, 3.1]

CI, confidence interval; TEAE, treatment-emergent adverse event
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dose), then these were counted as two separate events. Conse-
quently, the percentage of AEs reported in this study is higher
than other previously reported studies [16]. However, treat-
ment-related TEAEs in this study did not differ in nature or in
intensity from the known safety profile of OSS.Most TEAEs
were gastrointestinal, which may partially explain the slightly
lower compliance with the second dose of water or saline solu-
tion.

Female patients reported twice as many TEAEs as males, but
their nature and intensity were similar in both groups. This dif-
ference was not explained by other factors, including age,
country, indication for colonoscopy or rapidity of intake of the
preparation. Worse tolerability of colonoscopy preparations in
females than in males has been reported in previous studies in-
volving OSS [25] and other bowel preparations [26].

While patients identified as non-compliant with hydration or
at risk for electrolyte shifts did not experience more TEAEs, or
TEAEs of a different nature, compared to the rest of the popu-
lation, their proportion was small compared to the overall pop-
ulation of the study. OSS is contraindicated in patients with ad-
vanced renal, liver or heart failure. These patients could receive
OSS (in line with the Summary of Product Characteristics [15])

after baseline and post-treatment tests to evaluate the electro-
lyte status and renal function. However, in this non-interven-
tional study using a newly considered compound, it is likely
that investigators did not include more fragile patients even if
eligible for OSS. In addition, laboratory tests were not required
and patients with more moderate renal disease, for example,
may not have been identified, and complete medical histories
were not available for all patients to the investigator. Thus, the
true population of patients at risk for electrolyte shifts may
have been greater than those captured in the reported special
populations. Nevertheless, no firm conclusion regarding the
presence or absence of electrolyte shifts or acute AEs in these
populations can be drawn.

AEs possibly indicative of clinical dehydration did not occur
more frequently in compliant or non-compliant patients. How-
ever, this study was non-interventional and laboratory data was
not available. Electrolyte abnormalities are a risk with all bowel
preparations, but in a recent US health database study conduct-
ed on screening colonoscopies, their incidence was reported to
be significantly lower with the use of OSS than with other bowel
preparations [27].

The study results can be generalized to the European popu-
lation exposed to the product, but several limitations should be
underlined. Country selection was based on product availability
at the time of study initiation, and half of the study population
was recruited at German sites. There were disparities in access
to care, or absence of reimbursement of the drug in some of
the study countries. These reflect economic disparities be-
tween the different European countries where the product is
available. As this non-interventional study was designed to in-
clude randomly selected centres, many of which did not typi-
cally conduct clinical trials, missing information on medical his-
tory and laboratory values has an impact on some conclusions.
However, these limitations do not impact generalisability of the
study conclusions.

Conclusions
In this non-interventional study, treatment compliance with hy-
dration guidelines for bowel cleansing preparation OSS was ex-
cellent or good in 94.5% of patients. Subsequent colon cleaning
scores were good-to-excellent in 87.6% of patients.

Overall and in special populations, OSS was well tolerated
and the safety profile was similar to previous reports.
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▶ Table 3 Number (%) of patients reporting treatment-emergent
adverse events by relationship to treatment where total number of
events was > 1% (safety population).

Primary system organ class Related Not related

n (%)

Any TEAEs 329 (27.3) 74 (6.1)

Gastrointestinal disorders 273 (22.6) 36 (3.0)

Nausea 162 (13.4) 11 (0.9)

Abdominal pain 48 (4.0) 6 (0.5)

Abdominal pain upper 44 (3.6) 2 (0.2)

Abdominal distension 35 (2.9) 3 (0.2)

Vomiting 37 (3.1) 1 (0.1)

Eructation 17 (1.4) 3 (0.2)

Flatulence 12 (1.0) 3 (0.2)

Nervous system disorders 87 (7.2) 26 (2.2)

Headache 71 (5.9) 20 (1.7)

Dizziness 13 (1.1) 8 (0.7)

General disorders and admin-
istration site conditions

51 (4.2) 18 (1.5)

Chills 27 (2.2) 9 (0.7)

Feeling cold 12 (1.0) 4 (0.3)

Malaise 13 (1.1) 0

Ear and labyrinth disorders 16 (1.3) 0

Vertigo 16 (1.3) 0

CI, confidence interval; TEAE, treatment-emergent adverse event
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