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Abstract

BACKGROUND

The incidence and mortality rate of colorectal cancer progressively increase with age
and become particularly prominent after the age of 50 years. Therefore, the population
that is = 50 years in age requires long-term and regular colonoscopies. Uncomfortable
bowel preparation is the main reason preventing patients from undergoing regular
colonoscopies. The standard bowel preparation regimen of 4-L polyethylene glycol

(PEG,) is effective but poorly tolerated.

AIM
To investigate an effective and comfortable bowel preparation regimen for hospitalized

patients = 50 years in age.

METHODS
Patients were randomly assigned to Group 1 (2-L PEG + 30-mL lactulose + a low-
residue diet) or Group 2 (4-L PEG). Adequate bowel preparation was defined as a

Boston bowel preparation scale (BBPS) score of > 6, with a score of > 2 for each segment.




Non-inferiority was prespecified with a margin of 10%. Additionally, the degree of

comfort was assessed based on the comfort questionnaire.

RESULTS

The proportion of patients with a BBPS score of = 6 in Group 1 was not significantly
different from that in Group 2, as demonstrated by intention-to-treat (91.2% vs 91.0%, P
= 0.953) and per-protocol (91.8% vs 91.0%, P = 0.802) analyses. Furthermore, in patients
> 75 years in age, the proportion of BBPS scores of = 6 in Group 1 was not significantly
different from that in Group 2 (90.9% vs 97.0%, P = 0.716). Group 1 had higher comfort
scores (8.85 + 1.162 vs 7.59 + 1.735, P < 0.001), longer sleep duration (6.86 + 1.204 h vs
5.80 £1.730 h, P <0.001), and fewer awakenings (1.42 + 1.183 vs 2.04 + 1.835, P = 0.026)
than Group 2.

CONCLUSION
For hospitalized patients > 50 years in age, the bowel preparation regimen comprising
2-L PEG + 30-mL lactulose + a low-residue diet produced a cleanse that was as effective

as the 4-L PEG regimen and even provided better comfort.
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Core Tip: Individuals = 50 years in age require long-term and regular colonoscopies.
Uncomfortable bowel preparation is the main reason preventing patients from
undergoing regular colonoscopies. The 4-L polyethylene glycol (PEG) regimen is

effective but poorly tolerated. We observed that the 2-L PEG + 30-mL lactulose + low-




residue diet regimen was not inferior to the 4-L PEG regimen. The 2-L PEG + 30-mL
lactulose + low-residue diet regimen was more comfortable than the 4-L PEG regimen.
In patients 2 75 years in age, 2-L PEG + 30-mL lactulose + low-residue diet regimen was

still effective.

H]TRODUCTION

The incidence and mortality rate of colorectal cancer (CRC) progressively increase with
age and become particularly prominent after the age of 50 yearsl!l. Furthermore,
approximately 90% of CRC cases and deaths worldwide are estimated to occur in this
age groupl!l. Therefore, the notably higher risk for CRC in the population of = 50 years
in age necessitates long-term and regular colonoscopies. Using laxatives is one of the
most uncomfortable aspects of the colonoscopy procedure and is a major deterrent to
patients adhering to regular colonoscopiesi2l. Thus, effective and comfortable bowel
preparation regimens are required to promote regular colonoscopies among patients >
50 years in age.

A high-dose (4 L) regimen of water-mixed polyethylene glycol (PEG) yields a good
bowel cleansing effectl®], but patients poorly tolerate it due to the high volume of water
consumed. Alternatively, a low-dose bowel preparation regimen using 2 L of water
mixed with PEG and ascorbic acid has been proposed to improve tolerability in
adultsl4l. However, the risk of inadequate bowel preparation is higher in adults > 50
years in age than in younger individuals. Advanced age, increasing prevalence of
constipation, diabetes, and hypertension are all risk factors for inadequate bowel
preparationl>5l. Moreover, individuals of ages 50 years or older have a higher
prevalence of comorbidities and are more likely to be on antiplatelet or anticoagulant
medications, resulting in an increased risk during the pericolonoscopy period.
Consequently, they have a higher proportion of hospitalizations for colonoscopy
compared to younger individuals. Hospitalization itself is considered a risk factor for

inadequate bowel preparationl®5l. Limited clinical studies have been conducted to




clarify the effectiveness and comfort of low-dose bowel preparation regimens in
hospitalized patients > 50 years in age.

Reducing water intake to 2 L can improve comfortl4l, while following a low-residue
dietltl and using lactulose as an adjuvantf! can enhance the effectiveness of bowel
preparation. Therefore, we proposed a bowel preparation regimen involving a mixture
of 2 L of water with PEG and lactulose along with a low-residue diet for hospitalized
patients = 50 years in age who were undergoing colonoscopy. We aimed to evaluate the
effectiveness, comfort, and safety of this method. These study results may contribute to

supporting and improving decision-making in clinical practice.

MATERIALS AND METHODS

Study design and setting

This was a prospective, single-blinded (endoscopist) randomized controlled trial
conducted in a tertiary care hospital in Beijing, China, which included patients who
underwent colonoscopy at the endoscopy center. All colonoscopies were scheduled in
the afternoon. No endoscopists used additional adjuvants or adjuvant devices to

improve bowel preparation.

Patients

Patients admitted to the Geriatrics Department for planned colonoscopy from January
2022 to June 2022 were included in the study. The criteria for patients to be admitted for
colonoscopy were as follows: (1) Presence of > 2 comorbidities (such as diabetes,
hypertension, chronic heart failure, coronary heart disease, chronic kidney disease,
chronic obstructive pulmonary disease, efc); (2) Colon polyp diameter =1 cm, requiring
polypectomy; (3) History of colon polyps with a diameter =1 cm; and/or (4) History of
inadequate bowel preparation. Patient inclusion criteria included: (1) Age = 50 years; (2)
Indication for colonoscopy; and (3) Willingness to participate in the study. Exclusion
criteria included: (1) Age < 50 years; (2) Inability to complete bowel preparation; and (3)

Unwillingness to enroll in the study. The study design was reviewed and approved by




the Ethics Committee of Beijing Tongren Hospital Affiliated to Capital Medical
University (Approval No. TRECKY2021-227). The Trial Registration Number is
NCT05397158.

Randomization and group description

A random sequence of 312 individuals was generated using statistical software.
Participants were allocated to either Group 1 or Group 2 in accordance with their order
of enrollment, following the sequentially assigned random sequence numbers. In Group
1, the patients received 30 mL of lactulose in the morning before the colonoscopy day
and consumed a low-residue liquid diet for breakfast, lunch, and dinner. The patients
were then provided with 2 L of water mixed with PEG electrolyte powder on the
morning of the colonoscopy and fasted for breakfast and lunch. In Group 2, patients
were allowed to have a regular diet for breakfast and lunch the day before the
colonoscopy and a fasted, enteral nutritional emulsion or low-residue liquid diet for
dinner (depending on the patient’s blood glucose and tolerance). They received 2 L of
water mixed with PEG electrolyte powder in the afternoon before the colonoscopy.
Then, the patients were administered 2 L of water mixed with PEG electrolyte powder
on the morning of the colonoscopy and fasted for breakfast and lunch. The PEG
electrolyte powder comprised PEG, sodium sulfate, sodium bicarbonate, sodium
chloride, and potassium chloride.

Before bowel preparation, the physician explained the bowel preparation regimens
to the patient and provided written bowel preparation instructions (Supplementary File
1) and a comfort questionnaire (Supplementary File 2). The questionnaire was
completed by the patient and collected before the colonoscopy. Furthermore, the
physician checked with the patient on the evening before the colonoscopy and on the
morning of the colonoscopy to evaluate the bowel preparation. If the cleansing was
poor and inadequate bowel preparation was predicted, 1 L of water mixed with PEG
electrolyte powder was additionally provided on the morning of the colonoscopy, and

the supplementation was recorded.




Pre-colonoscopy diet

This study provided the foods that the patients should consume before their
colonoscopy. A low-residue liquid diet was defined as a diet with a total fiber intake of
< 10 g/dayPl. Breakfast included whole milk, white bread, and boiled eggs, lunch
consisted of rice porridge, and dinner comprised rice porridge and steamed eggs. An

enteral nutritional emulsion was used as a residue-free liquid diet.

Assessment of bowel preparation

The endoscopists were blinded in this study, wherein two endoscopists reviewed the
colonoscopy images (30-50 images per patient) and assessed bowel preparation using
the Boston bowel preparation scale (BBPS)!®l (Supplementary File 3). According to the
BBPS, the colon is divided into three segments: right colon, transverse colon, and left
colon (descending and rectosigmoid colon)l’l. Adequate bowel preparation was defined

as a BBPS score of 2 6, with a score of 2 2 for each segment/[1011],

Variables collected

The following variables were recorded for the various aspects of the study: (1)
Demographics of the study patients: age, sex, lifestyle habits (including smoking and
alcohol consumption), history of abdominopelvic surgery, comorbidities, and
nutritional status (including body mass index, blood hemoglobin, and serum albumin);
(2) Bowel preparation: patient’s diet, type and dosage of laxatives administered, and
interval between the last dose of laxatives and colonoscopy; (3) Colonoscopy: BBPS
score of each bowel segment and the presence/absence of polyps, adenomas, or tumors
(confirmed based on pathological examination); (4) Comfort: comfort questionnaire
results, including comfort score from 0 to 10, sleep duration on the night before
colonoscopy, number of awakenings during sleep on the night before colonoscopy, and

presence of bowel incontinence during bowel preparation; and (5) Safety: laboratory




test results of serum potassium, sodium, calcium, and creatinine and plasma B-type

brain natriuretic peptide (BNP) before and after bowel preparation.

Outcomes

The primary outcome was to compare the percentage of adequate bowel preparation in
each bowel segment and the whole colon in Group 1 (2-L PEG + 30-mL lactulose + a
low-residue diet) with that in Group 2 (4-L PEG) as well as to compare the mean BBPS
scores in each bowel segment and the whole colon between the two groups. The
secondary outcome was to compare the difference in the comfort and safety of bowel

preparation between Group 1 and Group 2.

Statistical analysis and sample size

Continuous variables were expressed as mean + standard deviation, while categorical
variables were represented as count (percentage). Continuous variables were compared
using the student’s t-test or rank sum test, whereas the y? test was used to compare the
categorical variables between the two groups. A P value of < 0.05 was considered
significant. SPSS version 26 (IBM Corp, Armonk, NY, United States) was used for all
statistical analyses.

Non-inferiority analysis was employed to determine whether the efficacy of the
regimen of 2-L PEG + 30-mL lactulose + a low-residue diet was not inferior to that of
the 4-L PEG regimen. According to the pre-experimental results and a previous
studyl!2], the non-inferiority margin between the two bowel preparation regimens was
set at 10%. A total of 22 patients per group was needed based on a type I error of 2.5%,
power of 80%, and dropout rate of 10%. In this study, we intended to conduct a
subgroup analysis on the population = 75 years in age. In the preliminary experiment,
this subgroup constituted approximately 15%-20% of the total population. To achieve a
targeted subgroup sample size of 22 individuals per group, a final inclusion of 146

participants per group was determined. The analysis was performed using intention-to-




treat and per-protocol approaches. We used the CONSORT reporting guidelines, with
the CONSORT checklist published as Supplementary File 4[131.

RESULTS

This study included 350 patients admitted to the Geriatrics Department for proposed
colonoscopy between January 2022 and June 2022. Among these patients, 312
participated in the randomized grouping, from which 8 patients were excluded because
of missing data. Ultimately, 148 patients were included in Group 1 (2-L PEG + 30-mL
lactulose + a low-residue diet) and 156 in Group 2 (4-L PEG). Further, 2 patients in
Group 1 and 1 patient in Group 2 were excluded because they were adminisared an
additional 1 L of PEG due to predicted inadequate bowel preparation. Figure 1 shows
the flow chart of the study.

A total of 148 patients were included in Group 1 (2-L PEG + 30-mL lactulose + a
low-residue diet), with an age range of 52-88 years. Additionally, 156 patients were
enrolled in Group 2 (4-L PEG), with ages ranging from 50-92 years. No statistical
differences in sex, age, lifestyle habits, history of abdominopelvic surgery, most
comorbidities, or nutritional status were found between the two groups. Compared
with the patients in Group 2, those in Group 1 had a significantly longer interval (4.71 +
1.248 vs 4.26 + 1.315, P = 0.003) between the last dose of laxatives and colonoscopy.

Table 1 shows the complete demographic information.

Analysis of bowel preparation

The results of the bowel preparation assessment in both groups were compared based
on the intention-to-treat analysis (Table 2). The proportion of BBPS scores of > 2 in the
right colon (75.7% vs 74.4%, P = 0.791), transverse colon (98.0% vs 95.5%, P = 0.379), and
left colon (100.0% vs 99.4%, P = 0.379) as well as the proportion of BBPS scores of = 6 in
the whole colon (91.2% vs 91.0%, P = 0.953) in Group 1 (2-L PEG + 30-mL lactulose + a
low-residue diet) did not differ significantly from those in Group 2 (4-L PEG). Similarly,




the mean BBPS scores of the right colon, transverse colon, and left colon as well as that
of the whole colon showed no differences between Groups 1 and 2.

The results of the bowel preparation assessment in the two groups were further
compared using per-protocol analysis (Table 2). Group 1 and Group 2 did not
demonstrate significant differences in the proportion of BBPS scores of = 2 in each
segment as well as in the proportion of BBPS scores of = 6 in the whole colon.
Furthermore, no differences were observed between Groups 1 and 2 in terms of mean

BBPS scores of each segment as well as that of the whole colon.

Detection rates of polyps, adenomas, and tumors
Based on the intention-to-treat analysis, the detection rates of polyps (73.0% vs 66.7%, P
= 0.232), adenomas (56.8% wvs 46.8%, P = 0.082), and tumors (4.1% vs 3.2%, P = 0.684)
were not significantly different between Group 1 (2-L PEG + 30-mL lactulose + a low-
residue diet) and Group 2 (4-L PEG) (Table 2).

The results of the per-protocol analysis also showed no significant differences in
the detection rates of polyps, adenomas, and tumors between Group 1 and Group 2
(Table 2). Therefore, the bowel preparation regimen of 2-L PEG + 30-mL lactulose + a
low-residue diet was not inferior to the 4-L PEG regimen for detecting polyps,

adenomas, and tumors.

Bowel preparation in patients 2 75 years in age
A total of 55 patients were of ages 75 years or older, among which 22 were in Group 1
(2-L PEG + 30-mL lactulose + a low-residue diet) and 33 in Group 2 (4-L PEG). The two
groups showed no differences in sex, age, history of abdominopelvic surgery,
constipation, laxatives, diabetes mellitus, hypertension, nor nutritional status (body
mass index, blood hemoglobin, and serum albumin) (Table 3).

As revealed in Table 3, the proportions of BBPS scores of = 2 in the right colon,
transverse cqlon, and left colon as well as the proportion of BBPS scores of = 6 in the

whole colon in Group 1 were not significantly different from those in Group 2 (Table 3).




Thus, in the case of patients > 75 years in age, the bowel preparation efficiency in Group

1 was not inferior to that in Group 2.

Comfort and safety assessments

Our results showed that Group 1 (2-L PEG + 30-mL lactulose + a low-residue diet) had
higher comfort scores (8.85 + 1.162 vs 7.59 + 1.735, P < 0.001), longer sleep duration (6.86
+1.204 h vs 5.80 £ 1.730 h, P <0.001), and fewer awakenings (1.42 + 1.183 vs 2.04 + 1.835,
P = 0.026) on the night before the colonoscopy than Group 2 (4-L PEG). Furthermore,
compared with Group 2, Group 1 showed a reduced incidence of bowel incontinence
during bowel preparation; however, this difference was not significant (Table 4).
Therefore, patients in Group 1 experienced better comfort than those in Group 2.

The alterations in the levels of serum electrolytes (potassium, sodium, and
calcium), serum creatinine, and plasma BNP before and after bowel preparation in
Group 1 were slight and not different from those in Group 2 (Table 5). Thus, the two
bowel preparation regimens had no significant effect on the electrolyte levels nor renal

or cardiac function, with no significant difference between the two groups.

DISCUSSION
Globally, the morbidity and mortality rates of CRC gradually increase with age and
become particularly pronounced in individuals = 50 years in agel!l. Hence, adults = 50
years in age require regular colonoscopies. Our study results showed that the bowel
preparation regimen comprising a low dose of 2-L PEG + 30-mL lactulose + a low-
residue diet had a good bowel preparation effect along with comfort and safety profiles
for patients > 50 years in age. Furthermore, we observed that in the subgroup of
patients = 75 years in age who were at higher risk of inadequate bowel preparation, the
2-L PEG + 30-mL lactulose + a low-residue diet regime was not inferior to the 4-L PEG
regimen.

In the subgroup analysis of individuals = 75 years in age, Group 1 exhibited a

slightly lower percentage of adequate bowel preparation in the right colon compared to




Group 2, without statistical significance. This observation might be attributed to a
longer time interval between the administration of the final bowel preparation agent
and the colonoscopy procedure in Group 1 compared to Group 2. Furthermore, this
study included a limited number of patients = 75 years in age, and there was a disparity
in the sample sizes between the two groups, which needs to be addressed in future
studies. Therefore, further research is necessary to gain a more comprehensive
understanding of the effectiveness of a low-dose bowel preparation regimen in
achieving adequate preparation of the right colon in older individuals.

Comorbidities gradually increase with age in individuals = 50 years in age.
Multiple previous studies on bowel preparation have excluded patients with chronic
kidney disease, chronic heart failure, long-term laxative use, long-term antiplatelet drug
and anticoagulant drug use, or inflammatory bowel diseasesl'4!3l. In contrast, the
present study included patients with such conditions, which reflected the real clinical
practice situation. This makes the resulting findings more informative for clinical
settings. In this study, notable differences were observed between the two groups of
patientsd'n terms of the proportion of individuals with concurrent coronary heart
disease and the time interval between the administration of the final bowel preparation
agent and the colonoscopy procedure. These differences might be attributed to the
relatively small sample size in the study. In the future, it is necessary to further expand
the sample size to reduce the influence of confounding factors on the study results.

Compared with fasting, a low-residue diet leads to better tolerance and patient
compliance, leading to more patients being willing to review colonoscopy¢-1¢l. Previous
studies also suggest that a longer low-residue diet (e.g., 3 d) before colonoscopy
provides no additional benefit to bowel cleansing!’l. In the commonly used clinical
method of 4 L of water mixed with PEG, there are no restrictions on breakfast and lunch
on the day before the colonoscopy. Hence, in Group 2 (4-L PEG), patients were allowed
to consume a regular diet for breakfast and lunch on the day before the colonoscopy,
while their dinner options were either a low-residue liquid diet or fasting, depending

on the presence or absence of diabetes in each individual patient.




Laxative agents can be categorized into two main types: isotonic and hyperosmotic.
Previous studies have shown that hyperosmotic laxatives can significantly increase the
risk of deteriorating renal function!!8l. Furthermore, in patients with inflammatory
bowel disease, using hyperosmotic laxatives can increase the risk of worsening mucosal
lesions associated with bowel preparation('”l. Therefore, the safer PEG-based isotonic
laxative was chosen for this study of patients = 50 years in age. Moreover, our results
suggested that neither high doses (4 L) nor low doses (2 L) of PEG had a significant
effect on electrolyte (potassium, sodium, and calcium) levels nor renal or cardiac
function.

Lactulose, the adjuvant used in this study, is commonly used to treat constipation
by promoting bowel movements. Previous studies in patients with constipation have
demonstrated that the bowel preparation effect of PEG combined with lactulose is
better than that of PEG alonel’l. Moreover, lactulose has a good taste and does not
require large amounts of water in a short period. Thus, it can reduce the symptoms such
as abdominal distension and nausea and improve patient tolerance.

In this study, BBPS was used to assess bowel preparation. The bowel preparation of
the regimen was assessed after the endoscopist completed flushing and suction. The
effectiveness and reliability of this scale have been confirmed by large sample-size
studies0],

Studies have demonstrated that an interval of 3-5 h between the last dose of
laxatives and colonoscopy is optimal for good bowel preparation quality, with a
minimum interval of at least 2 hl?!l. However, the current study was limited by the
number of endoscopists and scheduling of the colonoscopies. Thus, some patients had
an interval of > 5 h between the last dose of laxatives and colonoscopy. The patients in
Group 1 (2-L PEG + 30-mL lactulose + a low-residue diet) had a significantly longer
interval (closer to 5 h) between the last dose of laxatives and colonoscopy than those in
Group 2 (4-L PEG) (4.71 + 1.248 vs. 4.26 + 1.315, P = 0.003). Nevertheless, our results
demonstrated that the 2-L PEG + 30-mL lactulose + a low-residue diet regimen was still

not inferior to the 4-L PEG regimen for bowel preparation.




Regarding comfort during bowel preparation, previous studies have used the
incidence of nausea and vomiting as an assessment indicator(!%l but have not evaluated
the sleep situation and fecal incontinence on the night before the colonoscopy. The
present study highlighted that the 2-L PEG + 30-mL lactulose + a low-residue diet
regimen resulted in longer sleep duration, fewer awakenings, and a reduced incidence
of fecal incontinence than the 4-L PEG regimen on the night before the colonoscopy.
Additionally, the overall comfort score was higher with the 2-L PEG + 30-mL lactulose
+ a low-residue diet approach than in the 4-L PEG regimen, suggesting better patient
tolerance that may promote long-term regular colonoscopy participation.

The study results also indicated good bowel preparation in older adults (age = 75
years) using a low dose of laxatives (2-L PEG + 30-mL lactulose + a low-residue diet).
However, the comfort and safety parameters in this subgroup were not evaluated due
to the limited number of patients available. Therefore, further studies should be
conducted to assess bowel preparation in the older population of > 75 years in age.

This study exclusively included hospitalized patients. However, in other countries,
a portion of patients may choose outpatient colonoscopy examinations based on local
circumstances. Due to the relatively short duration of hospital stay for the participants
in this study, their clinical characteristics resembled those of outpatient cases. Therefore,

the results of this study may be applicable to outpatient populations.

CONCLUSION

Patients > 50 years in age require long-term and regular colonoscopies due to the
notably higher CRC morbidity and mortality rates. The bowel preparation regimen of
low-dose (2 L) PEG combined with lactulose and a low-residue diet was comparable
with the high-dose (4 L) PEG regimen for bowel cleansing and even provided better

comfort.

ARTICLH—IIGH LIGHTS
Research background




The incidence and mortality rates of colorectal cancer progressively increase with age,
and this rise is particularly prominent after the age of 50 years. Therefore, the
population 2= 50 years in age requires long-term and regular colonoscopies.
Uncomfortable bowel preparation is the main reason that prevents patients from
undergoing regular colonoscopies. The bowel preparation regimen of 4-L polyethylene

glycol (PEG) is effective but poorly tolerated.

Research motivation

Reducing water intake to 2 L can improve comfort, while following a low-residue diet
and using lactulose as an adjuvant can enhance the effectiveness of bowel preparation.
Therefore, we proposed a bowel preparation regimen involving a mixture of 2 L water
with PEG and lactulose along with a low-residue diet for hospitalized patients > 50

years in age who were undergoing colonoscopy.

esearch objectives
This study aimed to evaluate the effectiveness, comfort, and safety of a 2-L PEG + 30-

mL lactulose + low-residue diet regimen.

Research methods

This was a prospective, single-blinded (endoscopist) randomized controlled trial.
Patients were randomly assigned to Group 1 (2-L PEG + 30-mL lactulose + a low-
residue diet) or Group 2 (4-L PEG). Adequate bowel preparation was defined as a
Boston bowel preparation scale (BBPS) score of 2 6, with a score of > 2 for each segment.
Non-inferiority was prespecified with a margin of 10%. Additionally, the degree of
comfort was assessed based on the comfort questionnaire. The primary outcome was to
compare the percentage of adequate bowel preparation in each bowel segment and the
whole colon in Group 1 with that in Group 2 as well as to compare the mean BBPS
scores in each bowel segment and the whole colon between the two groups. The

secondary outcome was to compare the difference in the comfort and safety of bowel




preparation between Group 1 and Group 2. The comfort assessment included comfort
score, sleep duration on the night before colonoscopy, number of awakenings during
sleep on the night before colonoscopy, and the presence of bowel incontinence during
bowel preparation. Safety assessment included laboratory test results of serum
potassium, sodium, calcium, and creatinine and plasma B-type brain natriuretic peptide

before and after bowel preparation.

Research results

The proportion of patients with a BBPS score of = 6 in Group 1 was not significantly
different from that in Group 2, as demonstrated by intention-to-treat (91.2 vs 91.0%, P =
0.953) and per-protocol (91.8 ws 91.0%, P = 0.802) analyses. Furthermore, in the
subgroup of patients = 75 years in age, the proportion of patients with a BBPS score of =
6 in Group 1 was not significantly different from that in Group 2 (90.9% vs 97.0%, P =
0.716). Group 1 had higher comfort scores (8.85 + 1.162 vs 7.59 + 1.735, P < 0.001), longer
sleep duration (6.86 + 1.204 h vs 5.80 + 1.730 h, P < 0.001), and fewer awakenings (1.42 +
1.183 vs 2.04 + 1.835, P = 0.026) than Group 2. The alterations in the levels of serum
electrolytes (potassium, sodium, and calcium), serum creatinine, and plasma B-type
brain natriuretic peptide before and after bowel preparation in Group 1 were slight and

not different from those in Group 2.

Research conclusions
In patients = 50 years in age, the bowel preparation regimen comprising 2-L PEG + 30-
mL lactulose + a low-residue diet produced a cleanse that was as effective as that

yielded by the 4-L PEG regimen and even provided better comfort.

Research perspectives
Patients > 50 years in age require long-term and regular colonoscopies due to their
notably higher colorectal cancer morbidity and mortality. The bowel preparation

regimen of 2-L PEG + 30-mL lactulose + a low-residue diet is comparable with the high-




dose (4 L) PEG regimen for bowel cleansing and even provides better comfort. These
study results may contribute to supporting and improving decision-making in clinical

practice.
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