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Abstract
Introduction: Colorectal cancer is a public health problem; howe-
ver, early detection reduces morbidity and mortality. Colonoscopy 
is the procedure of choice for detecting precancerous lesions, 
and success depends on proper bowel cleansing. Objective: To 
evaluate the performance of two low-volume agents used in a 
high-level hospital. Materials and methods: Prospective study in 
adults who underwent colonoscopy at the Fundación Santa Fe in 
Bogotá, Colombia. Preparations were evaluated using the Boston 
Bowel Preparation Scale. A score ≥6 points indicated adequate 
preparation. A logistic regression analysis was carried out to es-
tablish the effectiveness of the medicines with a non-inferiority 
ratio of 3-5%. Results: 598 patients were evaluated. 49% (293) 
received sodium picosulfate/magnesium citrate and 51% (305) 
received sodium sulfate/potassium/magnesium, with an avera-
ge Boston score of 6.98±1.86 (78% Boston ≥6) and 7.39±1.83 
(83%), respectively (p=0.649). According to the analysis of the 
presence and frequency of unwanted symptoms, picosulfate was 
better tolerated (p < 0.001). Conclusions: Bowel preparation stu-
dies in patients from a real-life scenario are scarce. Low-volume 
agents had similar overall and segmental effectiveness in the 
colon, confirming non-inferiority; sodium picosulfate/magnesium 
citrate was better tolerated. A cost-effectiveness study could 
establish the best option according to the needs of the study 
population. 
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INTRODUCTION

Colorectal cancer (CRC) is a public health concern (1). 
According to the World Health Organization (WHO), 
more than 1.8 million new cases of CRC and 881 000 

deaths attributed to it were reported in 2018 worldwide 
(2). It has been estimated that 12 out of 100 000 people are 
diagnosed with CRC in Colombia every year (50% of them 
die) (3), a significant figure due to the impact this disease 
has on the country’s health system. Early detection of CRC 
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reduces morbidity and mortality (4), and colonoscopy is 
the recommended and most widely performed procedure 
for this purpose (5-7).

Multiple diseases of the terminal ileum and colon (infec-
tious, inflammatory, hemorrhagic, and neoplastic condi-
tions) can be diagnosed through colonoscopy (8-10). In 
turn, CRC screening allows immediate management of 
benign or premalignant lesions (11). 90% of CRC cases are 
diagnosed in people over 50 years of age (12) since CRC 
screening must begin at this age for low-risk patients and at 
40 years of age for high-risk patients (13). The success of this 
procedure depends on proper bowel preparation for better 
visualization (14, 15). In this sense, rescheduling the proce-
dure due to inadequate preparation causes a delayed diagno-
sis of premalignant lesions in up to 46% patients (16, 17).

Worldwide, there are currently more than ten drugs 
available for bowel preparation (18). Multiple studies have 
compared different methods and combinations of available 
bowel preparation medications (19, 20). Polyethylene gly-
col (PEG) is one of the most widely used drugs due to its 
high efficacy and low incidence of hydroelectrolytic altera-
tions, particularly in patients with multiple comorbidities 
(21, 22). However, it has poor tolerability (requiring high 
fluid intake and low palatability), which may lead to a high 
probability of incomplete and inadequate preparation (23).

Sodium picosulfate/magnesium citrate (SPMC) is a 
low-volume bowel preparation drug that acts as a stimulant 
and osmotic laxative. Favorable results have been described 
regarding its efficacy, even superior in terms of tolerability 
and safety (24). However, several studies have reported an 
elevated risk of hydroelectrolytic disorders (25, 26); there-
fore, the use of hyperosmolar drugs for bowel preparation in 
patients older than 65 years is not recommended (27, 28).

There are different scales that determine the effectiveness 
of bowel preparation. The Boston Bowel Preparation Scale 
(BBPS) is an internationally validated 9-point scale (0 = no 
preparation; 9 = optimal preparation) that divides the colon 
into 3 individual segments. A special feature of this scale 
is that assessment takes place after washing/suctioning by 
the endoscopist (29, 30). Each segment (right, transverse, 
and left) has a score of 0 to 3 (0 = unprepared colon with 
mucosa not seen due to solid stool that cannot be cleared; 
1 = some areas are seen, residual stool; 2 = visible mucosa, 
small fragments of stool and/or opaque liquid; 3 = entire 
mucosa of colon segment clearly seen, completely free of 
stool or opaque liquid) (31).

In Colombia, few studies have assessed adequate bowel 
preparation of patients in routine clinical practice. The aim 
of this study is to compare the efficacy of two low-volume 
bowel preparation medications (sodium picosulfate/mag-
nesium citrate-SPMC and sodium/potassium/magnesium 
sulfate) used in adult patients in a high-level of care hospi-

tal, a real-world setting, in order to show that there is non-
inferiority between both medications.

MATERIALS AND METHODS

Study design

A prospective cohort study was conducted using a study 
group (SPMC) and a comparator group (sodium/potas-
sium/magnesium sulfate). The study was by the Corporate 
Research Ethics Committee of the Fundación Santa Fe de 
Bogotá, and patients included voluntarily agreed to partici-
pate after being briefed about the study’s characteristics and 
its potential benefits and after signing an informed consent 
form. Likewise, it followed the guidelines for conducting 
medical research involving human being set forth in the 
Declaration of Helsinki (32) and Resolution No. 008430 
of 1993 issued by the Colombian Ministry of Health (33). 
Since this is an observational study, it does not pose any 
risk to participants, provided that the bowel preparation 
agents used to develop the study are the same as those used 
in everyday clinical practice. The use of the drugs evaluated 
here has been approved by the Superintendency of Industry 
and Commerce of Colombia and the National Institute 
of Drug and Food Surveillance (Superintendencia de 
Industria y Comercio y el Instituto Nacional de Vigilancia 
de Medicamentos y Alimentos - INVIMA) (34).

Study population

Patients between 18 and 95 years old who were scheduled 
for an outpatient or inpatient colonoscopy for any rea-
son at a high-level of care hospital in Bogotá, Colombia, 
between May 2019 and December 2019, were recruited. 
Bowel preparation products routinely used in the hospi-
tal are SPMC or sodium/potassium/magnesium sulfate. 
There was no randomization of drug intake as an obser-
vational study assessing patients in a real-life situation 
was proposed. As a result, the method of bowel prepara-
tion was established at the treating physician’s discretion 
based on the characteristics of each patient so that the 
best clinical benefit would be achieved in each case, as it is 
generally done in everyday practice, to prevent interven-
tion. This could be considered a possible limitation of the 
study; however, a preliminary analysis was performed to 
minimize selection bias.

Patients with partial or complete colectomy or those in 
which the procedure was suspended (due to technical pro-
blems, patient pain or instability, or anatomical alteration) 
were excluded. Patients who, besides any of the two agents 
considered in this study, took other drug orally for bowel 
preparation, those in whom bowel preparation lasted more 
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the baseline characteristics of both of them. An exploratory 
analysis concluded that both groups were comparable since 
there were no major variations in the characteristics of the 
population collected per group.

A bivariate analysis was performed to evaluate the possi-
ble positive or negative influencing factors in each intesti-
nal preparation. The distribution of variables was described 
according to the outcome “efficacy”. Crosstabs were made 
for qualitative variables and quantitative variables using the 
chi-square (χ2) test and the Student’s t or Mann-Whitney 
U test, respectively.

Simple logistic regression analyses were performed to 
determine the significant variables to construct a multiva-
riate regression analysis model. The effectiveness of each 
drug was assessed individually using a logistic regression 
model for causality. Also, a series of logistic regression 
modeling was performed for the assessing the variables that 
were considered to influence intestinal cleansing of each 
drug. Subsequently, a comparative analysis of drug efficacy 
according to adequate cleansing per colon segment (signi-
ficance level of p-values < 0.05) was performed to evaluate 
the null hypothesis of non-inferiority between both drugs. 
Finally, in order to assess tolerability, safety and reasons for 
non-adherence, a descriptive analysis of the variables rela-
ted to these outcomes was carried out.

RESULTS

Study population

A total of 598 patients who met the eligibility criteria were 
recruited over a 7-month period. SPMC was administered 
to 49 % (n = 293), of which 90.3 % (n = 540) received a 
single dose the day before the procedure was performed 
(Table 1).

Complete bowel cleansing outcome 

The mean score in the SPMC group was 6.98 ± 1.86, with 
adequate bowel cleansing (BBPS ≥ 6 points) in 78 % (n = 
228) participants, while in the sodium/potassium/magne-
sium sulfate group the mean score was 7.39 ± 1.83 and ade-
quate intestinal cleansing was observed in 83% (n =254) 
patients; the different between groups was not significant 
(p = 0,649) and was found to be within the margin defined 
as non-inferiority.

In the SPMC group, men had a significantly lower mean 
BBPS score and adequate cleansing than women (6.69 ± 
1.91; 95 [42 %]; odds ratio [OR]: 0.47 [0.24-0.94]; p = 
0.034). Likewise, patients with a higher body mass index 
(BMI > 30) showed a worse bowel cleansing performance 
(6.44 ± 2.14; OR 0.63 [0.41-0.98]; p = 0.039). In general, 

than two days, and pregnant or breastfeeding women were 
also excluded.

Data systematization and analysis

All patients underwent a strict dietary regimen to favor the 
visualization of the colon mucosa. Additionally, they had to 
prepare for the procedure with one of the bowel prepara-
tion regimes used in this institution: 1. SPMC, single dose; 
2. SPMC, split dose; 3. Sodium/potassium/magnesium 
sulfate, single dose; 4. Sodium/potassium/magnesium 
sulfate, split dose. Demographic and clinical data were 
collected upon admission. During the procedure, the beha-
vior of the different colon cleansing products was analyzed 
using the BBPS. Multiple studies consider a score between 
5 and 7 as an adequate bowel preparation (20, 29, 35); in 
our case, the efficacy of the drug was measured with a ≥ 6 
points reference score for adequate preparation.

After the procedure, patients were questioned about how 
the preparation agent was administered, whether it was 
completely or incompletely administered, and whether it 
was a single or split dose. The tolerability variables of the 
colon cleansing product used were identified by means of 
a survey asking about possible unwanted symptoms, and 
by assessing the presence of adverse events within 24 hours 
after the administration of the bowel preparation drugs. 
Patients who did not complete appropriately the drug 
administration scheme completed a survey to identify the 
main factors related to their non-adherence to the different 
types of bowel preparation used.

Statistical analysis

The sample size was calculated using the OpenEpi web tool 
(36) by estimating the percentage of patients with adequate 
bowel preparation, 86 % and 81 % in each arm (37, 38), 
with a standard deviation of 0.5, a significance level of 5 %, 
a statistical power of 80 %, and a sample loss percentage of 
10%. Since this is a non-inferiority analysis, a difference of 
3% to 5% is considered to obtain a minimum score of 6 on 
the scale used. A sample size of 520 patients was calculated, 
for a total of 260 patients for each group.

An exploratory analysis of the demographic and clinical 
variables was carried out. Qualitative variables were descri-
bed using absolute and relative frequencies, and quantita-
tive variables using means averages, standard deviations, 
medians, and interquartile ranges. The Shapiro-Wilk test 
was used to determine whether the distribution of data was 
normal or not. To minimize sample selection bias due to the 
non-randomization of the agent used as a result of the type 
of study proposed, a preliminary analysis was conducted, 
and the comparability of the groups was assessed based on 
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Variable SPMC
n = 293 
(49%)

Sodium, 
potassium, and 

magnesium 
sulphate

n = 305 (51%)

% n % n

Sex Female
Male

162
131

55
45

156
149

51
49

Age (years) 18-49
50-75
> 75

92
180
21

31
61
7

95
183
27

31
60
9

BMI < 25
25-29
> 30

160
101
32

55
34
11

174
106
25

57
35
8

Smoking Never
Occasional
Regular
Ex-smoker

205
9

13
66

70
3
4

23

198
7

15
85

65
2
5

28

Alcohol use Never
Occasional
Regular
Daily

33
239
19
2

11
82
6
1

30
146
10
1

10
48
3
0

Marital status Single
Married
Separated
Domestic partnership
Widowed

39
224
17
7
6

13
76
6
2
2

36
237
15
3

14

12
78
5
1
5

Family history Yes
No

93
200

32
68

105
200

34
66

Constipation Yes
No

100
193

34
66

107
198

35
65

Diet Yes
No

289
4

99
1

303
2

99
1

Complete 
preparation

Yes
No

292
1

100
0

301
4

99
1

Dose regimen Single dose
Single dose

244
49

83
17

296
9

97
3

Comorbidities Yes
No

168
125

57
43

184
121

60
40

Variable SPMC
n = 293 
(49%)

Sodium, 
potassium, and 

magnesium 
sulphate

n = 305 (51%)

% n % n

High blood 
pressure

Yes
No

49
244

17
83

75
230

25
75

Diabetes mellitus Yes
No

29
264

10
90

20
285

7
93

Dyslipidemia Yes
No

49
244

17
83

38
267

12
88

Hypothyroidism Yes
No

62
231

21
79

61
244

20
80

Non-metastatic 
tumors

Yes
No

18
275

6
94

18
287

6
94

Use of antihyper-
tensive drugs

Yes
No

60
233

20
80

68
237

22
78

Use of hypogly-
cemic agents

Yes
No

26
267

9
91

18
287

6
94

Use of lipid-
lowering agents

Yes
No

48
245

16
84

43
262

14
86

Use of 
levothyroxine

Yes
No

61
232

21
79

60
245

20
80

Use of 
antidepressants

Yes
No

13
280

4
96

4
301

1
99

Abdominal 
surgery

Yes
No

146
147

50
50

184
121

60
40

Cholecystectomy Yes
No

31
262

11
89

50
255

16
84

Hysterectomy Yes
No

30
263

10
90

38
267

12
88

Cesarean section Yes
No

45
248

15
85

37
268

12
88

Abdominal 
surgery

Yes
No

8
285

3
97

24
281

8
92

*Traad PIK. **Izinova.

Table 1. Demographic characteristics of the study population (n = 598) distributed according to the two drugs evaluated (SPMC* vs sodium/
potassium/magnesium sulfate**)

there were no significant differences with patients with 
comorbidities; however, patients with diabetes mellitus 
performed worse in terms of bowel cleansing (6.14 ± 2.42; 
16 [7 %]; OR: 0.29 [0.12-0.76]; p = 0.012) (Table 2).

In the sodium/potassium/magnesium sulfate group, sin-
gle patients had an adequate BBPS mean score and appro-
priate cleansing (7.23 ± 1.86, 31 [14 %]; OR: 1.87 [1.04-
3.36]; p = 0.038). No significant differences were found in 
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patients with abdominal surgeries; however, patients who 
had undergone cholecystectomy showed a worse perfor-
mance regarding bowel cleansing (6.16 ± 2.48; 18 [8 %]; 
OR: 0.38 [0.16-0.92]; p = 0.032). Other variables did not 
show a significant association with proper bowel cleansing 
(Table 3).

Bowel cleansing per colon segment outcome

Regarding the left colon segment, 48% (n = 267) of patients 
who used SPMC had adequate cleansing in relation to 
those using sodium/potassium/magnesium sulfate (n = 
288 [52]; OR: 1.65 [0.88- 3.11]; p = 0.154); in the trans-

Table 2. Multivariate logistic regression evaluating the Boston Bowel Preparation Scale mean score and the association of variables with adequate bowel 
preparation in the SPMC group (n = 293)

Reference Mean ± SD Proper bowel cleansing
n (%)

p-value OR (95%CI)

Drug 6.98 ± 1.86 228 (78) 0.649 1.63 (0.2-13.5)

Sex Female
Male

7.2 ± 1.79
6.69 ± 1.91

133 (58)
95 (42)

Reference
0.034

Reference
0.47 (0.24-0.94)

Age (years) 18-49
50-75
> 75

7.22 ± 1.66
6.93 ± 1.91
6.38 ± 2.09

75 (33)
139 (61)

14 (6)

Reference
0.965
0.947

Reference
0.99 (0.51-1.89)
0.98 (0.51-1.87)

BMI < 25
25-29
> 30

7.15 ± 1.83
6.88 ± 1.8

6.44 ± 2.14

128 (56)
77 (34)
23 (10)

Reference
0.170
0.039

Reference
0.74 (0.47- 1.14)
0.63 (0.41-0.98)

Alcohol use Never
Occasional
Regular
Daily

7.03 ± 1.9
7.02 ± 1.81
6.58 ± 2.19
5.5 ± 4.95

27 (12)
186 (82)

14 (6)
1 (0)

Reference
0.514
0.192
0.050

Reference
0.8 (0.41-1.55)

0.64 (0.33-1.25)
0.52 (0.27-1.00)

Marital status Single
Married
Separated
Domestic partnership
Widowed

7.23 ± 1.86
6.92 ± 1.89
6.76 ± 1.89
7.86 ± 1.21

7 ± 1.26

31 (14)
170 (75)

14 (6)
7 (3)
6 (3)

Reference
0.003

< 0.001
< 0.001
< 0.001

Reference
2.51 (1.38-4.58)
3.99 (2.19-7.25)
6.32 (3.47-11.5)

10.02 (5.51-18.24)

Family history No
Yes

6.95 ± 1.78
7.04 ± 2.04

158 (69)
70 (31)

Reference
0.524

Reference
0.82 (0.436-1.53)

Dose regimen Single dose
Split dose

6.9 ± 1.89
7.39 ± 1.63

211 (93)
17 (7)

0.629
0.334

0.76 (0.26-2.29)
0.58 (0.19-1.74)

Comorbidities No
Yes

7.18 ± 1.72
6.83 ± 1.95

104 (46)
124 (54)

Reference
0.391

Reference
0.72 (0.34-1.53)

High blood pressure No
Yes

6.9 ± 1.89
7.39 ± 1.63

179 (79)
49 (21)

Reference
0.647

Reference
1.22 (0.52-2.84)

Diabetes mellitus No
Yes

7.07 ± 1.77
6.14 ± 2.42

212 (93)
16 (7)

Reference
0.012

Reference
0.29 (0.12-0.76)

Use of antidepressants No
Yes

6.99 ± 1.85
6.69 ± 2.02

220 (96)
8 (4)

Reference
0.300

Reference
0.51 (0.14-1.84)

Abdominal surgery No
Yes

6.94 ± 1.79
7.02 ± 1.94

118 (52)
110 (48)

Reference
0.636

Reference
0.34 (0.4-1.74)

Cholecystectomy No
Yes

7.08 ± 1.75
6.16 ± 2.48

210 (92)
18 (8)

Reference
0.083

Reference
0.43 (0.17-1.12)

Hysterectomy No
Yes

7.01 ± 1.85
6.73 ± 1.93

207 (91)
21 (9)

Reference
0.056

Reference
0.36 (0.12-1.03)

SD: standard deviation; CI: confidence interval.
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[0.74-1.71]; p = 0.583) (Table 4). Furthermore, a com-
parison of the number of patients who scored 0-1 in any 
segment of the colon, despite having an overall BBPS score 
≥ 6 points, was made, finding that 0.44% patients who used 

verse colon segment, a better outcome was observed when 
using SPMC (n = 273 [54 %]; OR: 2.11 [1.32- 3.35]; p = 
0.002); finally, regarding the right colon segment, results 
were similar in both groups (n = 238 [52 %]; OR: 1.12 

Table 3. Multivariate logistic regression evaluating the Boston Bowel Preparation Scale mean score and the association of variables with adequate 
bowel preparation in the sodium, potassium, and magnesium sulfate group (n = 305)

Variable Promedio ± DE Limpieza intestinal adecuada
n (%)

p-value OR (95%CI)

Drug 7.39 ± 1.83 254 (83) Reference Reference
Sex Female

Male
7.2 ± 1.79

6.69 ± 1.91
133 (58)
95 (42)

Reference
0.765

Reference
1.13 (0.52-2.47)

Age (years) 18-49
50-75
> 75

7.22 ± 1.66
6.93 ± 1.91
6.38 ± 2.09

75 (33)
139 (61)

14 (6)

Reference
0.536
0.354

Reference
1.22 (0.65-2.30)
1.35 (0.72-2.54)

BMI < 25
25-29
> 30

7.15 ± 1.83
6.88 ± 1.8

6.44 ± 2.14

128 (56)
77 (34)
23 (10)

Reference
0.252
0.086

Reference
0.75 (0.45-1.23)
0.64 (0.39-1.06)

Alcohol use Never
Occasional
Regular
Daily

7.03 ± 1.9
7.02 ± 1.81
6.58 ± 2.19
5.5 ± 4.95

27 (12)
186 (82)

14 (6)
1 (0)

Reference
0.518
0.197
0.053

Reference
0.76 (0.33-1.76)
0.57 (0.25-1.33)
0.43 (0.19-1.01)

Marital status Single
Married
Separated
Domestic partnership
Widowed

7.23 ± 1.86
6.92 ± 1.89
6.76 ± 1.89
7.86 ± 1.21

7 ± 1.26

31 (14)
170 (75)

14 (6)
7 (3)
6 (3)

Reference
< 0.001
< 0.001
< 0.001
< 0.001

Reference
3.48 (1.93-6.28)
6.5 (3.61-11.7)

12.1 (6.74-21.9)
22.7 (12.6-40.8)

Family history No
Yes

6.95 ± 1.78
7.04 ± 2.04

158 (69)
70 (31)

Reference
0.115

Reference
1.81 (0.89-3.79)

Dose regimen Single dose
Split dose

6.9 ± 1.89
7.39 ± 1.63

211 (93)
17 (7)

0.574
0.260

0.62 (0.12-3.3)
0.38 (0.07-2.04)

Comorbidities No
Yes

7.18 ± 1.72
6.83 ± 1.95

104 (46)
124 (54)

Reference
0.611

Reference
0.8 (0.37-1.79)

Dyslipidemia No
Yes

7.43 ± 1.77
7.1 ± 2.21

225 (89)
29 (11)

Reference
0.418

Reference
0.68 (0.27-1.73)

High blood pressure No
Yes

6.9 ± 1.89
7.39 ± 1.63

179 (79)
49 (21)

Reference
0.839

Reference
0.92 (0.39-2.16)

Diabetes mellitus No
Yes

7.07 ± 1.77
6.14 ± 2.42

212 (93)
16 (7)

Reference
0.895

Reference
1.09 (0.3-3.99)

Abdominal surgery No
Yes

6.94 ± 1.79
7.02 ± 1.94

118 (52)
110 (48)

Reference
0.342

Reference
1.5 (0.65-3.46)

Cholecystectomy No
Yes

7.08 ± 1.75
6.16 ± 2.48

210 (92)
18 (8)

Reference
0.032

Reference
0.38 (0.16-0.92)

Hysterectomy No
Yes

7.01 ± 1.85
6.73 ± 1.93

207 (91)
21 (9)

Reference
0.853

Reference
0.89 (0.28-2.84)

Cesarean section No
Yes

7.39 ± 1.81
7.35 ± 2.02

224 (88)
30 (12)

Reference
0.443

Reference
0.65 (0.22-1.94)

Plastic surgery No
Yes

7.39 ± 1.84
7.38 ± 1.74

234 (92)
20 (8)

Reference
0.767

Reference
0.82 (0.22-3.06)
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contrast, a higher rate of neurological disorders and drow-
siness was observed in the sodium/potassium/magnesium 
sulfate group. Abdominal pain and bloating were common 
symptoms in both groups (Figure 2). One of the reasons 
for suspending the procedure was patient intolerance due to 
pain or other anatomical alterations (Figure 3).

Average age was assessed according to the bowel pre-
paration drug used and the occurrence of adverse events, 
finding that the average age of patients who experienced 
adverse events in the SPMC group was 54.6 years versus 
53.3 years in the sodium/potassium/magnesium sulfate 
group. When assessing each type of adverse event per the 
type of cleansing drug used, all age averages were below 
65 years, except for a 68-year-old patient who used SPMC 
and experienced a neurological disorder. The proportion of 
patients ≥ 65 years with adverse effects caused by SPMC (n 
= 25 [27 %]) and sodium/potassium/magnesium sulfate 
(n = 33 [25 %]) was also assessed (p = 0.309).

DISCUSSION

Bowel preparation is of vital importance for the proper per-
formance of colonoscopy, which allows the early detection 
of colonic diseases. Many experts on the topic have made 
the assessment of the various products used for this pur-
pose a top priority. Schreiber et al. (13) assessed the effi-
cacy and safety of NER1006 (PEG) and demonstrated its 
non-inferiority in relation to SPMC. Patients exposed to 
NER1006 experienced more adverse events and showed 
less adherence to treatment. Although they compared high 
volume agents to low volume agents, their findings were 
close to those reported in the present study.

Gu et al. (37) conducted a comparative observational 
study on the efficacy and tolerability of bowel preparation 
medications available in real-life patients from Los Angeles, 
California. All results were compared with GoLYTELY 

SPMC for bowel preparation had a score of 0-1 with an ove-
rall score of ≥ 6 versus   0.39% in the sodium/potassium/
magnesium sulphate group (p = 0.469). In the transverse 
colon segment, results were 3.07 % vs.1.97 % (p = 0.222), 
respectively, and in the right colon, 7.02 % vs. 4.33 % (p = 
0.1025), respectively.

Bowel preparation tolerability 

Of the 598 patients, 1% (n = 6) did not complete bowel 
preparation. 99.3% (n = 291) of patients using SPMC com-
pleted preparation, while 98.7% (n = 301) using sodium/
potassium/magnesium sulfate completed it. When assessing 
the presence and frequency of unwanted symptoms and 
adverse events, a significant difference was observed (p < 
0.001), in which SPMC had better tolerability (Figure 1). A 
correspondence analysis was performed, showing the most 
frequent symptoms per group. Patients who used SPMC had 
headache, dry mouth, and tachycardia more frequently; in 

Table 4. Multivariate logistic regression assessing adequate bowel cleansing and bowel preparation medications per colon segment.

Bowel 
preparation

Left colon Transverse colon Right colon p-value

Proper 
bowel 

cleansing 
n (%)

OR (95%CI) p-value Proper 
bowel 

cleansing 
n (%)

OR (IC 95 %) p-value Limpieza 
intestinal 
adecuada 

n (%)

OR (IC 95 %)

SPMC 267 (48) Reference Reference 235 (46) Reference Reference 253 (48) Reference Reference

Sodium, 
potassium, and 
magnesium 
sulfate

288 (52) 1.65 (0.88-3.11) 0.154 273 (54) 2.11 (1.32-3.35) 0.002 238 (52) 1.12 (0.74-1.71) 0.583

Frequency of adverse events per group
140

120

100

80

60

40

20

0
GP1 GP2

Chi-squared test: <0.001

Figure 1. Frequency of adverse events (unwanted symptoms) identified 
in each group. GP1: Group 1 (SPMC, Travad PIK). GP2: Group 2 
(sodium, potassium, and magnesium sulfate, Izinova).
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A recent study compared patient satisfaction with two 
low-volume agents: oral sulfate solution (OSS) and SPMC. 
Participants in both groups stated they were willing to 
undergo repeated colonoscopy using the same laxative in 
91% and 93% of cases, respectively. However, the SPMC 
group significantly outperformed the OSS group (p = 0.006). 
The most common complaints were bloating and abdominal 
pain (16.7% vs. 10.2% for the OSS vs. SPMC groups) (40). 
This study also found a significant difference (p < 0.001) 
in the tolerability of patients regarding both preparations. 
Similar results were shown for both drugs in relation to the 
type and frequency of symptoms; nausea and emesis are not 
common symptoms in individuals using SPMC.

(PEG 3350), a standard preparation according to the 
American Society for Gastrointestinal Endoscopy (ASGE). 
The overall BBPS score was significantly higher (≥ 7) for 
Miralax (p = 0.001), Suprep (p = 0.001), and MoviPrep (p 
= 0.004); these drugs have SPMC as an active component 
and their BBPS scores are similar to those obtained in our 
study. Prepopik (99.1 %) and magnesium citrate (98.1 %) 
were better tolerated than Golytely (82.9 %), although no 
significant differences in bowel cleansing were observed. 
This occurred in a real-world scenario, with results similar 
to those of the present study. Real-life evidence aims to 
validate clinical trials (39) with studies conducted to 
evaluate the behavior of a given drug in routine care.

Figure 2. Pooled correspondence analysis of adverse events (unwanted symptoms) per group. GP1: Group 1 (SPMC, Travad PIK). GP2: Group 2 
(sodium, potassium, and magnesium sulfate, Izinova).

Abdominal 
pain

Adverse events per group, pooled correspondence analysis

Drowsiness/asthenia Tachycardia

Headache Dry mouth
Other

Neurological alteration

Somnolence
Arthralgia

Nausea/vomiting

24 h

 GP1

GP2

1

0,8

0,6

0,4

0,2

0

- 0,2

- 0,4

- 0,6

- 0,6 - 0,4 - 0,2 0,2 0,4 0,6 0,8 1

Figure 3. Reasons for discontinuation of patients. *Significant association at 10 %. GP1: Group 1 (SPMC, Travad PIK). GP2: Group 2 (sodium, 
potassium, and magnesium sulfate, Izinova). 

12
10

8
6
4
2
0

Reasons for suspension of the procedure by observational group

GP1
GP2

The patient did not allow performing the 
procedure due to pain; 6 

Inadequate bowel preparation; 6
Passing the colonoscope was not 

possible due to cancer; 1
Presence of adhesions in the 

sigmoid colon; 1
Anatomical alteration caused by diverticulosis; 4

The patient did not allow performing the 
procedure due to pain; 12

Inadequate bowel preparation; 8

Active condyloma in the rectal ampulla; 2

Chi-square test *p = 0.07 
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a higher adherence to SPMC was observed. This finding 
will help make patients more willing to perform complete 
preparation, increasing the probability of effective bowel 
cleansing and determining the best method of bowel 
cleansing to improve polyp detection rates and timely 
management. Cost-effectiveness studies could help 
establish the best bowel cleansing drug according to the 
needs of the population.

Acknowledgments

Not applicable.

Funding sources

Authors did not participate in any grant call nor did they 
receive any financial support from their professional or 
educational institutions. Also, they did not receive any 
funding or resources from any other organization during 
the development of the study or the manuscript.

Conflict of interest

Authors declare they have no conflicts of interest that could 
affect the outcomes of this study.

So far, no studies have been conducted in Colombia 
on the effectiveness of post-market SPMC. Such a study 
could strengthen and enrich the existing medical literature 
contributing to make a decision regarding what type of 
bowel preparation use among the several available options. 
Our study did not evaluate costs associated with the use of 
the two agents; however, performing a cost-effectiveness 
study in the future would have a more significant impact on 
determining which drug is better to use in some situations 
based on cost-related factors. This could be an interesting 
assessment in some regions of Latin America and, especially 
in countries such as Colombia, where the current health 
system tends to obstruct access to certain drugs, hindering 
disease prevention and forcing physicians to provide care 
to patients when their diseases are already fully developed, 
and which often are in an advanced stage.

Since this is a single-center research, results described 
here may differ from those reported by other studies. 
However, the sample size is thought to be important and 
meaningful considering the nature of the study; studies 
with a larger sample size are not considered to have 
significant variations in their results.

This study has a substantial impact on public health 
and provides an overall benefit in terms of CRC since, 
despite a significant difference in the efficacy of both 
bowel preparation medications assessed was not found, 
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