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Summary

Aims. To evaluate if the co-administration of itopride to the 
4 liters of polyethylene glycol preparation (PEG 4 L), im-
proves patient tolerance and acceptability, and increases the 
colonic cleansing quality. Material and methods. It was a 
prospective, randomized, double blind study. The patients 
were randomized into two groups (PEG 4 L + placebo and 
PEG 4 L + itopride 100 mg). A questionnaire with demo-
graphic, socio-cultural and satisfaction data was completed 
and the effectiveness of bowel cleansing was measured accord-
ing to the Boston Bowel Preparation Scale (BBPS). Results. 
A total of 53 patients, median age 56 years (range: 78-18), 
64% women, were distributed in two groups (24 in itopride 
group and 29 in control group). The preparation was easi-
er to perform using the prokinetic (58.3% vs 41.4%; p = 
0.086) and also the taste was considered more pleasant and 
tolerable. While there was a trend to improve all undesirable 
effects, a significant difference was found only with the upper 
gastrointestinal symptoms (nausea + vomiting). All of the 
patients in the itopride group would repeat the colonoscopy 
if necessary (100% vs 79.3%; p = 0.018). A better colonic 
preparation was observed, as a result of improving the right 
colon cleansing (p = 0.012), and the procedure time was 
shortened (23 min vs 18 min; p = 0.026). However, there 
was not an increment in the lesion detection rate. Conclu-
sions. The co-administration of itopride together with PEG 
solution improved patient tolerance and acceptability. Al-

though there was an increment in bowel cleansing quality, 
itopride was not superior to the placebo in the lesion detec-
tion rate. It is necessary to be cautious in interpreting some of 
the results until more evidence is available in the literature.
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Eficacia del itopride en la preparación 
para la colonoscopía: un estudio 
prospectivo aleatorizado doble ciego
Resumen

Objetivo. Evaluar si la administración conjunta de itopri-
de a la preparación de 4 litros de polietilenglicol (PEG 4 
L), mejora la tolerancia y la aceptabilidad del paciente, y 
aumenta la calidad de la limpieza del colon. Material y 
métodos. Estudio prospectivo, aleatorizado, doble ciego. Los 
pacientes fueron distribuidos aleatoriamente en dos grupos 
(PEG 4 L + placebo y PEG 4 L + itopride 100 mg). Se com-
pletó un cuestionario con datos demográficos, socio-culturales 
y de satisfacción. Se evaluó la eficacia de la limpieza intesti-
nal de acuerdo a la Boston Bowel Preparation Scale (BBPS). 
Resultados. Un total de 53 pacientes, edad mediana: 56 
años (rango: 78-18), 64% mujeres, fueron distribuidos en 
dos grupos (24 en el grupo itopride y 29 en el grupo control). 
La preparación fue más fácil de realizar utilizando el proci-
nético (58,3% vs 41,4%; p = 0,086), así como el sabor más 
agradable y tolerable. Si bien hubo una tendencia a mejorar 
todos los efectos indeseables, se encontró una diferencia signi-
ficativa sólo en los síntomas gastrointestinales altos (náusea 
+ vómitos). Todos los pacientes con itopride repetirían la co-
lonoscopía de ser necesario (100% vs 79,3%; p = 0,018). 
Se logró una mejor preparación colónica, a expensas de una 
mayor limpieza del colon derecho (p = 0,012) y se acortó el 
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The aim of the present study was to evaluate if the 
co-administration of itopride to PEG 4 L preparation, 
improved the tolerance to the oral solution and patient 
satisfaction, with the reduction of undesirable effects. Si-
multaneously, it was analyzed if there was an improve-
ment of bowel cleansing, and colonoscopy quality deter-
mined by the cecal intubation and lesion detection rates.

Material and methods

Study Design

It was a prospective, randomized, double blind, pla-
cebo-controlled study, conducted by the Endoscopy and 
Gastroenterology Units of the Hospital Profesor A. Posa-
das, between September and December of 2014. The 
study protocol and consent form were approved by the 
Institutional Review board and was conducted according 
to the Helsinki declaration. After the participants signed 
an informed consent, were randomized using a system of 
sealed opaque envelopes. 

Patient selection

Participants included were outpatients with a clear 
indication for colonoscopy. Exclusion criteria were age 
under 18 or over 80 years old, hospitalized patients, preg-
nancy or lactation, allergy to itopride or benzamides, 
severe illness (heart, renal or liver failure) or metabolic 
disease, Parkinson's disease, ascites, suspected colonic ob-
struction or history of previous obstruction, gastrointesti-
nal bleeding, history of small bowel resection or colorec-
tal surgery, patients with an ileostomy/colostomy, history 
of gastrectomy, gastric bypass or feeding gastrostomy, 
patients with difficulty understanding instructions or re-
fusal to consent to participate in the study. Patients who 
did not carry out the preparation instructions, as well as 
those, whose colonoscopy had to be aborted because it 
was not possible to reach the cecum due to an unfavor-
able anatomy or a benign/malignant stenosis, were ex-
cluded from the statistical analysis (Figure 1).

Group description

Patients were randomized in two groups. One group re-
ceived PEG + a manufactured glucose placebo and the other 
PEG + itopride (itopride hydrochloride - AFLUSAN 50 mg 
tablets, Dominguez Laboratory, Argentina and DAGLA 50 
mg tablets, Takeda Pharmaceuticals, U.S.A). Both, patients 
and endoscopists were blind to the group selection. PEG 
administration was performed following current literature 
recommendations. The split-dose preparation was chosen 
in order to reduce side effects such as nausea, vomiting and 

tiempo de duración de la colonoscopía (23 min vs 18 min; 
p = 0,026). Sin embargo, no hubo una mejora en la tasa 
de detección de lesiones. Conclusiones. La administración 
conjunta de itopride y PEG, mejoró la tolerancia y la acep-
tabilidad del paciente. Si bien, se logró mejorar la calidad de 
la limpieza intestinal, el itopride no fue superior al placebo 
en la tasa de detección de lesiones. Es necesario ser cautos en 
la interpretación de los resultados hasta que se disponga de 
más evidencia en la literatura.

Palabras claves. Itopride, procinéticos, preparación intesti-
nal, colonoscopia.

Abbreviations
PEG: polyethylene glycol.
SF: sodium phosphate.
BBPS: Boston bowel preparation scale.
CRC: colorectal cancer.
BMI: body mass index.

Colorectal cancer (CRC) is the most frequent gastro-
intestinal tumor and the second cause of cancer related 
death.1 Although the colonoscopy is the recommended 
method for CRC prevention, requires optimal visualiza-
tion of the intestinal mucosa.2

Two essential indicators of colonoscopy quality are the 
cecal intubation rate and the detection rate of polyps. Both 
depend on bowel cleansing.3, 4 It is estimated that about 
20% of colonoscopies have an inadequate preparation.5 This 
is associated with lengthy procedures and less detection of 
adenomas, reduces the screening intervals and increases the 
costs and risks of complications. This causes frustration for 
the patient and physician with medico-legal conflicts.4, 6

The ideal cleansing method must be safe, well tol-
erated and effective; however, none of the current op-
tions fulfills these characteristics. Several oral solutions 
have been evaluated but only polyethylene glycol (PEG) 
and sodium phosphate (SF) have shown the best results. 
Both are equally effective and can be administrated alone 
or in combination with other drugs aiming to improve 
the quality of the preparation and patient tolerability.7 
PEG has the advantage of being safer. It does not have 
the risk of severe electrolyte disturbances and renal failure 
that SF has, however it is difficult to ingest large volumes 
(4 L) of an unpleasant tasting solution and may develop 
symptoms of intolerance (5-15% of the patients). The 
main cause of inappropriate cleansing (80% of cases), is a 
failure to adequately follow preparation instructions and 
mostly because of intolerance to the oral solution.8, 9
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The colonoscopies were performed in the morning 
(from 8:00 to 12:00 am), in order to prevent an interval 
of more than 4 hours between the last ingestion of the 
solution and the procedure, under propofol sedation and 
by 4 endoscopists with experience using the BBPS, in or-
der to reduce an operator bias.12 Only the procedures in 
which the cecum was reached were analyzed. Both groups 
underwent the same diet the day before (low residue diet 
for breakfast and liquid diet starting from lunch).13, 14
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Figure 2. Colonoscopy preparation. PEG: polyethylene glycol. 

Figure 1. Flow chart of patients.

Patients evaluated (n = 102)

Patients in Placebo 
group (n = 30)

Patients in Itopride 
group (n = 29)

Randomized patients that started the protocol (n = 59)

Excluded (n = 43)

•	No inclusion criteria (n = 35)

•	Refusal to participate (n = 2)

•	Canceled for different reasons (n = 6)

•	Intervention (n = 30)

•	Analyzed (n = 29)

•	Excluded from the analysis (n = 1). 

Impassable tumor.

•	Intervention (n = 29)

•	Analyzed (n = 24)

•	Excluded from the analysis (n = 5). 

Impassable tumor/stenosis, unfavorable

anatomy, did not respect the indications.

abdominal distention.10 In both groups, 3 liters (L) of PEG 
were administered the day before to the procedure at 8:00 
pm and 1 L the day of the colonoscopy at 4:00 am. All of 
the participants received two tablets in a closed envelope (2 
tablets of itopride 50 mg or 2 tablets of placebo) and each 
tablet had to be ingested 30 minutes before the PEG dose 
(Figure 2). The total itopride dose used (2 tablets of 50 mg) 
was designated empirically and corresponds to the recom-
mended dose for functional dyspepsia treatment (main cur-
rent indication of the itopride).11

Table 1. Demographic and socio-cultural data.

Variable
PEG + 
Placebo

PEG + 
Itopride

p value

Sample size, n (%) 29 (54.7%) 24 (45.3%) 0.30

Age mean (range) 56.4 (78-18) 56.5 (76-19) 0.97

Gender, n (%)    

Male 9 (32) 10 (42)
0.42

Female 20 (68) 14 (58)

Weight, kg (SD) 72,5 (16.2) 72,8 (14.7) 0.94

Height, m (SD) 1.64 (0.9) 1.64 (0.1) 0.96

BMI, kg/m2 (SD) 26.89 (5.3) 26.88 (4.2) 0.99

Marital status, n (%)    

Single, divorced, widowed 14 (48) 5 (21)
0.04

Married, engagement 15 (52) 19 (79)

Nationality, n (%)    

Argentine 25 (86) 19 (79)
0.49

Others 4 (14) 5 (21)

Employment, n (%)    

Employee, retired 17 (58) 16 (66)
0.37

Unemployed 12 (42) 8 (34)

Home services 
(gas + water), n (%)

   

Yes 20 (68) 20 (83)
0.22

No 9 (32) 4 (17)

Education, n (%)    

Primary incomplete 7 (24) 3 (12)

0.35

Primary complete 15 (51) 11 (45)

Secondary complete 6 (20) 9 (37)

Tertiary 0 1 (4)

University 1 (3) 0

Distance to hospital, n (%)    

Less than 1 hour 21 (72) 17 (70)

0.98Between 1 - 2 hours 7 (24) 6 (25)

More than 2 hours 1 (3) 1 (4)

Demographic and socio-cultural data. PEG: polyethylene glycol, BMI: body mass index, n: number 
of patients, SD: standard deviation. Significant difference found only in marital status (p < 0.05).
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The evaluation of patient tolerance and acceptability 
was conducted using a questionnaire that patients were 
required to complete before the colonoscopy, including 
demographic, constitutional, socio-cultural and satis-
faction data (Table 1-3). The effectiveness of the bowel 
cleansing was measured using the Boston Bowel Prepa-
ration Scale (BBPS) which allows a segmental evaluation 
(right colon, transverse and left colon), using a four grade 
scale (0: Solid stool that cannot be cleared, 1: Residual 
stool and/or opaque liquid that prevents the complete 
evaluation of the mucosa, 2: Minor amount of opaque 
liquid or clear liquid that allows the evaluation of the 
entire mucosa, 3: Absence of any residue with full eval-

Table 2. Patient constitutional data.

PEG + 
Placebo

PEG + 
Itopride

p value

Bowel habits per week, n (%)

< 2 time 4 (13) 2 (8)
0.48

> 2 time 25 (87) 22 (92)

Psychotropic drugs 
ingestion, n (%)

    

Yes 16 (55) 9 (37)
0.24

No 15 (45) 15 (63)

Chronic diseases, n (%)     

Diabetes, depression, hypo-
thyroidism, Chagas

8 (27.6) 10 (41.7)

0.31Hypertension, stroke, HIV, 
cirrhosis, others

8 (27.6) 8 (33.3)

    No chronic diseases 13 (44.8) 6 (25)

History of abdominal 
surgery, n (%)

    

Yes 18 (62.1) 16 (66.7)
0.73

No 11 (37.9) 8 (33.3)

Previous colonoscopy, n (%)     

Yes 8 (27.5) 7 (29.2)
0.96

No 21 (72.5) 17 (70.8)

Previous colonoscopy 
preparation, n (%)

    

PEG 6 (21.4) 6 (25)
0.87

SF 2 (7.1) 1 (4.2)

Comparison with previous 
preparation, n (%)

    

Easier 5 (17.9) 7 (29.2)
0.11

More difficult 3 (10.7) 0

Patient constitutional data. PEG: polyethylene glycol, SF: sodium phosphate, n: number of patients, 
HIV: human immunodeficiency virus. No significant differences found between groups (p > 0.05).

uation of the mucosa).15 Thereby, each segment of the 
colon was scored and the final score was calculated. The 
total score ranged from 0 to 9 with the highest score for 
better preparation. Data from the colonoscopy results 
and the BBPS are detailed in Tables 4 and 5.

Statistical Analysis

The statistical interpretation of the results was per-
formed, blindly, by the Department of Education and 
Research. For sample size calculation, two numerical 
variables were taken into account: a) Volume of PEG 
ingested; b) BBPS scored, with the intention to reach a 
mean difference between groups of at least 500 ml of in-
gested PEG and two points at the BBPS. With an alpha 
error of 0.05 and a power value of 0.9, the sample size 
selected was 100 patients. However, given that the use of 
itopride is not a formal indication for bowel preparation, 
the lack of previous well-designed studies evaluating the 
safety of this drug as an adjunct to PEG, and the lack 
of knowledge of the effective dose required, the Institu-
tional Review Board determinated the need to perform a 
partial evaluation of success and side effects after reach-
ing 50 patients. At that time, after the analysis, it was 
found that the expected benefit was reached in almost 
every variable, so an assessment of risk-benefit analysis 
was carried out, taking into account the reasons already 
stated, and it was decided by internal consensus to end 
the study. Chi-square or Fisher's exact test were used to 
evaluate categorical variables and the Mann-Whitney test 
for continuous variables. All statistical analysis was per-
formed using the SPSS software suite v.22.

Results

A total of 59 patients (PEG + itopride: 29 and PEG 
+ placebo: 30) consented to participate in the protocol. 
However, 6 patients were subsequently excluded from 
the analysis because of different reasons (Figure 1) and 
finally a total of 53 patients, 24 in the itopride group and 
29 in the control group were analyzed. 

Comparison of demographic and socio-cultural data 
is shown in Table 1. There was no difference between 
groups in terms of sample size, age, gender and body mass 
index (BMI). The average age was 56 years old, 19 (36%) 
men and 34 (64%) women. The mean BMI was of 26.8 
kg/m2. Socio-cultural variables were included in order to 
avoid any bias. The marital status, nationality, occupa-
tion, housing type, education, and distance to the hospi-
tal are factors that could influence directly or indirectly 
colon cleansing. All these variables except marital status 
were equally distributed between the two groups, but it 
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Table 3. Satisfaction data.
PEG + Placebo PEG + Itopride p value

Complete (4 L) intake of the oral solution, n (%)     

Yes 20 (68) 19 (79.2)
0.40

No 9 (32) 5 (20.8)

Mean volume of PEG ingested, L (SD) 3.73 (0.57) 3.9 (0.24) 0.182

Preparation difficulty, n (%)       

Easy 12 (41.4) 14 (58.3)

0.086Mild difficult 12 (41.4) 10 (41.7)

Difficult 5 (17.2) 0

Taste of preparation, n (%)       

Tasteless / pleasant 2 (6.9) 8 (33.3)

0.007Bad but tolerable 18 (62.1) 15 (62.5)

Intolerable 9 (31.0) 1 (4.2)

Diet difficulty, n (%)       

Easy 25 (86.2) 22 (91,7)

0.695Mild difficult 3 (10.3) 1 (4.2)

Difficult 1 (3.4) 1 (4.2)

Hunger feeling with the preparation, n (%)       

Yes 18 (62) 14 (58.3)
0.782

No 11 (38) 10 (41.7)

Side effects, n (%) /mean intensity scale       

Nausea (n) 10 (34.5) /5.4 3 (12.5) /3.6 0.064/0.051

Vomiting (V) 4 (13.8) /5.25 1 (4.2) /3 0.233/0.224

Abdominal pain 6 (20.7) /6.1 3 (12.5)  5 0.429/0.397

Bloating 4 (13.8) /7 4 (16.7) /5.25 0.771/0.875

Thirst 1 (3.4) /4 0 0.358/0.363

Dizziness 2 (6.9) /2.5 2 (8.3) /4 0.844/0.832

Headache 8 (27.6) /4.5 4 (16.7) /5.5 0.344/0.414

Chills 4 (13.8) /7.25 5 (20.8) /5.2 0.497/0.594

Insomnia 1 (3.4) /7 0 0.358/0.363

Others 1 (3.4) 1 (4.2) 0.374

Upper gastrointestinal symptoms (N + V) 14 (48) /5.35 4 (16.6) /(3.5) 0.021/0.02

Lower gastrointestinal symptoms (pain + distension) 9 (31) /6.5 6 (25) /5.1 0.382/0.747

Would repeat colonoscopy if neccesary, n (%)       

Yes 23 (79.3) 24 (100)
0.018

No 6 (20.7) 0

Bowel movements after the preparation, n (%)       

< 5 times 1 (3.4) 0

0.4695 - 10 times 12 (41.4) 7 (29.2)

> 10 times 16 (55.2) 17 (70.8)

Stools at the end of the preparation, n (%)       

Clear liquid 29 (100) 23 (100)

0.3Dark liquid 0 0

Solid, semisolid 0 0

Time between last stool and colonoscopy, min. (SD) 85.2 (65.3) 92.7 (54.8) 0.383

Satisfaction data. PEG: polyethylene glycol; n: number of patients; L: liters; SD: standard deviation; min: minutes. Significant difference (p < 0.05) found in the solution taste, intensity score of upper digestive 
symptoms (nausea and vomiting) and the fact that would repeat the colonoscopy if necessary. The remaining variables showed no significant difference.
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Table 4. Colonoscopy data.

PEG + 
Placebo

PEG + 
Itopride

p value

Colonoscopy indications, n (%)

Screening 14 (48.3) 9 (37.5)

0.774

Surveillance 2 (6.9) 3 (12.5)

Anemia 1 (3.4) 3 (12.5)

Chronic diarrhea 4 (13.8) 2 (8.3)

Hematochezia 2 (6.9) 3 (12.5)

Chronic abdominal pain 1 (3.4) 0

Weight loss 2 (6.9) 1 (4.2)

Other 3 (10.3) 3 (12.5)

Mean total colonoscopy time, min (SD) 23.2 (7.6) 18.8 (6.1) 0.026

Mean cecal intubation time, min (SD) 11.5 (5.7) 9,8 (4.9) 0.257

Mean withdrawal time, min (SD) 12.1 (5.4) 9,0 (4.9)

Endoscopic findings      

Polyps, n (%) 9 (31) 6 (25) 0.431

Number of polyps per patient, n (%)     

< 3 7 (24.1) 3 (12.5)

0.5533 - 10 2 (6.9) 3 (12.5)

>10 0 0

Average polyp size, n (%)     

< 5 mm 3 (103) 3 (12.5)

0.7345 - 10 mm 4 (13.8) 3 (12.5)

> 10 mm 2 (6.9) 0

Adenomas, n (%) 7 (24) 5 (20.8) 0.792

Cancer, n (%) 1 (3,4) 0 0.6

Biopsy, n (%)     

Si 10 (34.5) 2 (8.3)
0.007

No 19 (65.5) 22 (91)

Colonoscopy data. PEG: polyethylene glycol; n: number of patients; SD: standard deviation; min: 
minutes. Significant differences found in the total colonoscopy time, withdrawal time and biopsies (p 
< 0.05). The remaining variables showed no significant differences.

Table 5. The Boston Bowel Preparation Scale (BBPS).

PEG + 
Placebo

PEG + 
Itopride

p value

Right colon

Average score (SD) 2.03 (0.49) 2.53 (0.59) 0.007

Transverse colon    

Average score (SD) 2.24 (0.57) 2.38 (0.49) 0.403

Left colon    

Average score (SD) 2.45 (0.57) 2.71 (0.55) 0.115

Total BBPS    

Average score (SD) 6.72 (1.22) 7.58 (1.31) 0.012

The Boston Bowel Preparation Scale (BBPS). PEG: polyethylene glycol; n: number of patients; SD: 
standard deviation. Significant differences found in the right colon score and the total score of the 
BBPS (p < 0.05). Left and transverse colon score showed no significant differences.

was a condition to be included in the protocol to have 
someone that would help with the oral solution if need-
ed, so the difference in marital status was not substantial.

The constitutional data showed no differences be-
tween groups in regard to the bowel habits of the par-
ticipants, the ingestion of psychotropic drugs, chronic 
illnesses or surgeries. A history of previous colonoscopies 
was considered, anticipating that a bad experience with 
the oral solution, could lead to the failure of further pro-
cedures. Most of the participants did not have a previous 
colonoscopy, and among those who did have, the 80% 
used PEG solution for colonic cleansing and considered 
the new preparation with itopride more tolerable (29.2% 
vs 17.9%; p > 0.05) (Table 2).

Satisfaction data is shown in Table 3. Although both 
groups consumed almost the same mean volume of PEG 
(placebo: 3.73 Lvs. itopride: 3.9 L; p > 0.05), most pa-
tients using the prokinetic ingested the full 4-liters solu-
tion (79.2% vs 68%; p > 0.05), considered the prepa-
ration easier to perform (58.3% vs 41.4%; p = 0.086) 
and the flavor more pleasant and tolerable (p = 0.007). 
There was no difference between groups in the difficulty 
of performing the previous day`s diet or the hungry feel-
ing with the preparation (p > 0.05).

The development of side effects resulting from the 
solution intake and its intensity were analyzed. With re-
gard to side effects frequency, a significant benefit was 
seen only in upper digestive tract symptoms (nausea and 
vomiting). In case of, mild abdominal pain (most com-
mon side effect of this prokinetic) and the others unde-
sirable effects, despite there was a trend towards improve-
ment, the difference between the groups was negligible 
(p > 0.05). A visual analog scale with values ​​from 0 to 10 
(0: no symptom and 10: worst possible symptom) was 
used to measure side effects intensity and showed that, 
although there was a clear benefit with the itopride use 
only with nausea and vomiting symptoms (p = 0.02), a 
lower score was observed concerning most side effects. 
Also all the participants in the prokinetic group would 
repeat the colonoscopy if necessary (100% vs 79.3%; p 
= 0.018) and a higher number of bowel movements were 
achieved (70.8% >10 times; p = 0.469).

The colonoscopy data is summarized in Table 4. The 
most common colonoscopy indication in both groups 
was the CRC screening. The mean procedure time was 
shortened in the prokinetic group (23 min vs 18 min; p = 
0.026) as a result of improving the withdrawal time (p = 
0.039). In both groups the withdrawal time of 6 minutes 
currently recommended was respected.16 No differences 
were found regarding to the polyp and adenoma detec-
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tion rates. In both groups, the rates were higher than 20% 
and met the average standards for colonoscopy screening.16 
The number of polyps detected per patient and the mean 
size of them was not different between the groups (p > 
0.05). In the control group one case of cancer was found 
and more biopsies were performed (p = 0.007). 

The bowel cleansing effectiveness was measured us-
ing the Boston Bowel Preparation Scale (Table 5). The 
average score was calculated in each segment of the colon 
with dispersion parameters. There was no improvement 
in the left and transverse colon cleansing using the proki-
netic, but the right colon showed a significant benefit (p = 
0.007), allowing a higher total score (p = 0.012).

Discussion

A clean colon is essential for the diagnostic accuracy 
and therapeutic safety of colonoscopy. The introduction 
of PEG has improved the quality of bowel preparation. 
However, the need to ingest a large volume of solution (4 
L), the unpleasant taste and the undesirable side effects, 
are often the reasons for preparation failure.

Multiple prokinetics have been tested in order to im-
prove the tolerability and effectiveness of PEG. Domper-
idone, metoclopramide and tegaserod did not improved 
patient tolerance or colon cleansing.17 Cisapride has 
shortened the precolonoscopic period of preparation and 
decreased the volume needed of the solution.18 However, 
these results have been difficult to reproduce and also se-
rious side effects have been reported.19 Domperidone and 
metoclopramide may cause extra pyramidal symptoms 
with long-term use.20 Cisapride was withdrawn from the 
market due to severe cardiac side effects, including QT 
prolongation and ventricular arrhythmias.21 Some inter-
national trials have used the mosapride and itopride in 
combination with PEG. Mishima et al. improved, with 
the co-administration of mosapride and itopride, patient 
tolerance and acceptability, but without a substantial in-
crement in the bowel cleansing.22 Other studies showed 
that, using mosapride at doses of 15 mg, could improve 
tolerance and colon cleansing, especially in patients with 
severe constipation.23, 24

Itopride is a prokinetic derived from benzamide, an 
antagonist of dopamine D2 receptors and an inhibitor of 
acetylcholinesterase. It is commonly used to treat func-
tional dyspepsia, nausea and vomiting, delayed gastric 
emptying, anorexy and regurgitation. It acts through 
the increment of gastrointestinal peristalsis. Although, it 
mainly stimulates gastric motility and accelerates gastric 
emptying, it has a prokinetic effect in the entired gastro-
intestinal tract and improves colonic peristalsis and stool 

propulsion.20, 25, 26 These facts explain why it can relieve 
PEG related discomfort and improves colonic cleansing. 
Some authors have reported that the combination of ito-
pride with PEG or SF, can reduce abdominal symptoms 
but with a subtle improvement in the colon cleansing.22 
However, others like Kim HJ et al. showed, in a prospec-
tive trial using 200 mg of itopride simultaneously with 
split-dose of PEG, that the patients using the prokinetic 
had a significant higher efficacy in bowel cleansing and a 
less obvious improvement of adverse effects than patients 
in the split-dose of PEG alone group.27 The fact is that, 
although several studies using prokinetics have shown 
successful results, all of them agree that more evidence is 
necessary for its recommendation.22-24

This study showed that, despite both groups hav-
ing consumed almost the same amount of PEG, most 
patients considered the itopride preparation easier to 
perform and the flavor more pleasant and tolerable. Al-
though, there was a significant benefit only with the up-
per digestive symptoms (nausea and vomiting), the rest 
of undesirable effects showed a tendency to improve and 
all patients in this group would repeat the colonoscopy 
if necessary. These findings support the efficacy in terms 
of patient acceptability and tolerance. With regard to the 
effectiveness of the colon cleansing process, a significant 
advantage in BBPS total score was seen as a result of a 
better preparation of the right colon, and the procedure 
time was shortened.

It is now well accepted that an adequate bowel cleans-
ing led to a higher rate of adenomas detection, but only 
a few studies were designed to assess bowel preparation 
quality for colonoscopy and have also examined the le-
sions detection rate.28-30 This study showed no differenc-
es between groups in terms of polyp/adenoma detection 
rate, size and number of polyps per patient. However, 
polyp detection depends on several variables, such as in-
herent factors of the patient, the indication of the colo-
noscopy, endoscopic technique and the technology avail-
able.30 Thus additional studies are needed to conclude 
about the relationship between bowel preparation using 
itopride and lesion detection rate. 

One limitation of this trial was the sample size. Per-
haps future studies with larger populations may clarify the 
benefits of using this prokinetic and determinate whether 
itopride definitely can improve the side effects, optimize 
the quality of bowel cleansing and hence the lesion detec-
tion rate. Other limitation was the use of a non-standard-
ized dose. The dose selected aimed at preventing adverse 
events related to itopride and it is possible that may have 
been inadequate for achieving a greater benefit. However, 
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Kim HJ and col. used in their trial a higher dose (200 
mg) of itopride with similar results.27 Finally, this was a 
study performed in a single center, which limits the ex-
ternal validity.

Conclusion

The co-administration of itopride together with PEG 
solution improved tolerance and patient acceptability. 
Although there was an increment in bowel cleansing 
quality, itopride was not superior to the placebo in the 
lesion detection rate. It is necessary to be cautious in in-
terpreting some of the results until more evidence is avail-
able in the literature.
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