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Abstract
Endoscopy is a procedure used for diagnostic and therapeutic purposes, which requires proper preparation. Patients with 

diabetes mellitus are particularly predisposed to inadequate cleansing for endoscopy due to slowing bowel movements, dietary 
preparation restrictions, glucose reduction, and the resulting symptoms of hypoglycaemia. So far, no comprehensive guidelines 
of preparation for endoscopic examinations for patients with these metabolic disorders have been developed. Considering the 
number of patients who may be subjected to colonoscopy and the possible effects of suboptimal preparation for the examination, 
the lack of such recommendations seems to be a significant gap in the healthcare system. The article reviews the literature on 
the above topic.

Introduction
Correct preparation of the bowel is a prerequisite 

for proper endoscopic examination of the lower gas-
trointestinal tract and for obtaining diagnostic results. 
The most important and necessary element of patient 
preparation for the examination is to stop consuming 
solid and liquid foods within a specified time before it 
and – in the case of lower digestive system endoscopy 
– to use oral laxatives [1]. Improper bowel cleansing 
does not allow for an accurate assessment of the mu-
cosa, significantly reducing the diagnostic value of the 
examination, increasing the risk of complications, and 
missing neoplastic changes. The total cost incurred to 
conduct the procedure is increased due to the need to 
repeat it or extend its duration [2, 3].

It is estimated that approximately 25% of cases are 
characterized by improper preparation of the bowel for 
the examination [4]. This may result in the following:
–  reduced visibility of polyps and, consequently, lower 

adenoma detection rate (ADR) [5];

–  longer time necessary to complete the procedure;
–  lower caecal intubation rate (CIR);
–  the need to implement more frequent examination 

repetitions [4];
–  missed small or flat lesions;
–  a significant obstacle in the access of the colonos-

cope to individual segments of the bowel;
–  increased likelihood of complications;
–  more sedatives and analgesics being required [5].

Some patients who fail colonoscopy due to insuffi-
cient bowel cleansing are indicated for a repeat proce-
dure [2, 6]. Repeat colonoscopy has consequences for 
the health care system – increasing costs and reducing 
access to the procedure, as well as for the patient – 
decreasing the quality of life due to the need to repeat 
preparation, which is considered unpleasant, and the 
examination itself, which is burdensome due to its in-
vasiveness [2]. Improper bowel cleansing extends the 
duration of the entire procedure and is associated with 
an increased risk of adverse events [6, 7]. Moreover, the 
necessity to repeat the examination reduces its avail-
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ability, thus extending the waiting time for other pa-
tients [2]. An analysis carried out in the United States 
showed that colonoscopies are not cost-effective if the 
percentage of inadequately prepared patients exceeds 
13% [6]. It was shown that at least one adenoma was 
detected in 33.8% of colonoscopies repeated due to 
inadequate bowel preparation [6]. A study conducted in 
Poland on 165,000 patients who had colonoscopy un-
der the Polish Colon Cancer Screening Program proved 
that only high-quality examination provided a reduc-
tion of the risk of colon cancer [8, 9]. 

Special recommendations apply to groups of pa-
tients at high risk of improper preparation for the ex-
amination, i.e. people with certain diseases or using 
certain groups of medicines in the long-term. It was 
shown that some diseases (constipation, diabetes, hy-
pertension, cirrhosis, stroke, and dementia) and medi-
cations (opioid analgesics and tricyclic antidepressants) 
may constitute risk factors for colonoscopy failure. In 
these patients, additional measures should be taken 
to increase the safety as well as the effectiveness of 
bowel cleansing [1, 10]. 

In most studies, diabetes is mentioned as one of 
the main reasons of poorer bowel preparation, as well 
as a potential reason for a repeat colonoscopy [11]. 
During the preparation for endoscopy the risk of hypo-
glycaemia occurrence is high in both types of diabetes. 
Another large group of patients who require an adapt-
ed bowel preparation procedure for endoscopic ex-
aminations are patients with reactive hypoglycaemia. 
Likewise, patients suffering from hypothyroidism, hy-
popituitarism, or adrenal insufficiency are also among 
those at risk of developing hypoglycaemia.

The above-mentioned groups of patients are at 
risk of hypoglycaemia as well as fluid and electrolyte 
imbalance, acute renal failure, lactic acidosis, and 
ketoacidosis. Reductions in the glucose level and the 
resulting symptoms can lead to deviations from the 
correct preparation procedure or, in extreme cases, to 
its discontinuation. Therefore, in this group of patients 
it is required to modify not only the appropriate recom-
mendations regarding the use of antihyperglycaemic 
agents, but also the dietary recommendations in order 
to enable effective, safe, and individualized preparation 
for the examination [10–12].

The aim of the study was to review the methods 
of preparing patients for endoscopic examinations, 
as well as the reasons for inadequate preparation in 
patients with metabolic disorders, primarily diabetes 
and hypoglycaemia, including reactive hypoglycaemia. 
An attempt was also made to characterize the profile 
of a patient who, due to metabolic disorders, may en-
counter difficulties in proper preparation for endoscop-

ic examinations and other procedures requiring bowel 
cleansing.

Epidemiology and the scale of the 
problem

Based on the billing data of medical consultations 
and reimbursed drugs, the number of patients suffering 
from diabetes in Poland in 2013 was determined at 
2.17 million, which constituted 5.6% of the total num-
ber of inhabitants of Poland. According to the results 
of the NATPOL 2011 study, it has been estimated that 
26% of people with diabetes are unaware of their dis-
ease. Therefore, the total number of people suffering 
from diabetes in 2013 could be as high as 2.73 million 
[13, 14]. In turn, the data of the International Diabetes 
Federation (IDF) indicate that in the case of the Pol-
ish population, approximately 2.48 million people aged 
18 to 99 years suffer from diabetes, which constitutes 
7.8% of the entire population at this age in Poland. 
Considering that this document also covers the paedi-
atric population, the number of patients with diabetes 
in general may be much larger [15]. According to the 
National Health Fund, in 2018 there were 2.9 million 
adults with diabetes in Poland, so as many as one in 
every eleven adults suffered from the disease. These 
data refer to diagnosed people, while some people 
have pre-diabetes (glucose concentration in the range 
of 100–125 mg/dl in a fasting blood test) or are not 
aware of their disease [8, 9].

Due to the lack of data on the incidence of hypo-
glycaemia in Poland, literature reports were used. They 
indicate that a significant proportion of patients who 
experience hypoglycaemia do not have typical clinical 
symptoms. Three studies conducted in the UK, Canada, 
and Denmark found that only 23%, 47%, and 0% of 
patients, respectively, had a glucose level ≤ 3.3 mmol/l 
despite symptoms of hypoglycaemia. In another Brit-
ish study, the incidence of symptomatic hypoglycaemia 
self-reported by patients (occurring 4 times a month) 
was observed in 37.9%  of women aged 17–50 years 
[16]. Another British study (conducted on randomly 
selected women from Nottinghamshire) indicated that 
only 0.5% of women reporting symptoms of hypo-
glycaemia had sought medical advice. However, over 
a third of participants of this study reported symptoms 
of hypoglycaemia, and in 18% of them these symptoms 
occurred more frequently than once a week [17]. The 
incidence of hypoglycaemia in hospitalized patients 
without diagnosed diabetes was also investigated. Out 
of almost 38,000 patients admitted to hospital in the 
UK, hypoglycaemia occurred in 36 out of 10,000 inpa-
tient admissions. The following most common causes 
of hypoglycaemia were pointed out: taking medication, 
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alcohol consumption, and co-morbidities (e.g. liver, kid-
ney, or heart failure, sepsis, or loss of consciousness); 
in most cases more than one cause of hypoglycaemia 
was present. Hypoglycaemia without any specific cause 
occurred in 7 patients only [18]. A similar incidence of 
non-diabetic hypoglycaemia among inpatients was ob-
served in another study conducted in Japan [19].

Data on the number of endoscopic examinations 
conducted in Poland are limited. The results of a study 
published in 2009 concerning the performance of 
endoscopic procedures in Poland indicated that, on 
the basis of 138 questionnaires sent out to endosco-
py laboratories and returned, the average number of 
gastroscopies performed per week was 25.7 (±14.79), 
and colonoscopies – 17.4 (±20.04). Only some of these 
examinations (gastroscopy – about 7%, colonoscopy 
– 18.4%) were therapeutic procedures: polypectomy, 
SEMS (Self-expanding metal stents), or bleeding con-
trol [20]. In 2000, the number of screening colonosco-
pies performed in Poland was 14,000 annually; current-
ly the number of colonoscopies performed annually is 
122,000. Statistics on the number of examinations 
performed in the years 2000-2019 as part of the Co-
lon Cancer Screening Program indicate that 102,000 
colonoscopies were performed in 2018, and 67,000 in 
2019. The total number of colonoscopies performed 
annually is estimated at 500,000.

The demand for colonoscopy in diabetic patients is 
higher than in the general population due to the fre-
quent occurrence of gastrointestinal symptoms and an 
increased risk of colorectal cancer [11, 21]. Considering 
the above reports, the problem of patients with carbo-
hydrate metabolism disorders is significant. Addition-
ally, the fact that the data are not accurate and are 
certainly underestimated is also challenging.

Difficulties and threats concerning 
patients with disorders of 
carbohydrate metabolism

The guidelines for standard preparation for endos-
copy emphasize the importance of educating patients 
about appropriate preparation for examination, regard-
less of whether the examination concerns the upper or 
lower gastrointestinal tract. In the case of oesophago-
gastroduodenoscopy, fasting is recommended for 6– 
8 h prior to the examination. As regards preparing for 
colonoscopy, it is recommended that a non-residual or 
liquid diet be used and appropriate bowel cleansing 
agents (mainly polyethylene glycol) be taken as part 
of the split-dose method, a method based on divid-
ing the full dose into portions used the day before the 
colonoscopy and on the day of its conducting, or – if 
a colonoscopy is performed in the afternoon – requir-

ing use of the full dose of the bowel cleansing agent 
of the same day.

During the preparation for colonoscopy, diabetic 
patients are exposed to many risks related to the need 
to change their diet, change the regimen of using anti-
diabetic drugs, and complications related to diabetes. 
These include hypoglycaemia, fluid and electrolyte im-
balance, acute renal failure, lactic acidosis, and ketoaci-
dosis. The occurrence of any of the above complications 
often results in extension of the hospitalization time, 
increases the amount of stress, and adversely affects 
the well-being of patients [3, 11]. So far, no compre-
hensive recommendations for endoscopic examination 
of patients with metabolic disorders have been devel-
oped [3]. Given the number of people who will poten-
tially undergo colonoscopy and the possible effects of 
suboptimal preparation for the examination, the lack of 
such recommendations seems to be a significant gap 
in the healthcare system as regards the patients with 
indication for endoscopic examinations. This is reflect-
ed in the fact that hospitals and centres that conduct 
endoscopic examinations often independently develop 
such recommendations, which, however, do not con-
stitute clinical guidelines and are usually very general, 
allowing a patient to interpret them freely. 

Effectiveness of colonoscopy 
preparation procedures in the diabetic 
patient population 

A prospective, blind study compared the effec-
tiveness of bowel cleansing before colonoscopy in 
a population of healthy adults to those with diabe-
tes treated with insulin or oral medications. The pro-
cedure of preparation for the examination included 
the use of a liquid diet (clear liquids), taking 6 l of 
GoLYTELY and 2 laxative tablets (Dulcolax) the day be-
fore the planned examination. The primary outcome 
measure in the study was the quality of bowel prepa-
ration score, rated on a 14-point scale based on the 
surface area of the mucosa that could be estimated, 
and the presence and consistency of residual stool. 
In the control group (healthy people, n = 54), 97% of 
the participants were rated good or better, while in 
the study group (diabetic patients, n = 45), such a rate 
was obtained by 62% (p < 0.001). There was not a sin-
gle case requiring repeat colonoscopy in the control 
group, whereas 9% of diabetic patients were referred 
for re-examination due to the insufficient quality of 
bowel cleansing (p < 0.01) [22].

Another prospective study evaluated the effect of 
autonomous neuropathy on bowel preparation in type 2  
diabetes mellitus (DM) patients. In order to prepare for 
the colonoscopy, both the study group (DM, n = 45) 
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and the control group (non-diabetic, n = 48) were as-
signed to oral sodium phosphate solution (2 × 45 ml 
with a 12-hour interval). The quality of bowel cleansing 
was rated using the Aronchick scale and ranged from 
inadequate (re-preparation required) to excellent. With 
regard to the bowel preparation quality, optimal bowel 
cleansing was achieved in 73.3% of diabetic and 93.8% 
of non-diabetic patients, and the difference was statis-
tically significant (p < 0.05). Optimal bowel cleansing 
was achieved in 42.8% of diabetes patients with neu-
ropathy and in 87.1% of diabetes patients without neu-
ropathy, and the difference was statistically significant. 
In the neuropathic group, the time to reach the cae-
cum and the overall examination duration was longer 
than in the non-neuropathic group. This may indicate 
that the presence of neuropathy in diabetic patients is 
a predictor of poor preparation for colonoscopy [23].

In 2010, Ozturk et al. compared the effectiveness of 
bowel cleansing with the use of sodium phosphate in 
a group of healthy subjects and patients with diabetes. 
The Aronchick scale was used to rate the quality of 
preparation for the colonoscopy procedure. The bow-
el was rated as properly cleaned in 70% of the study 
group (diabetic patients, n = 50) and in 94% of the 
control group (healthy individuals, n = 50) (p = 0.002). 
An inadequate rate of bowel cleansing was observed 
in 6% of the control group and in 30% of the diabetic 
subjects (p < 0.05) [23].

In a study published in 2017 Hildsen et al. exam-
ined the impact of scheduling patients for colonoscopy 
(7:30-9:30 a.m. vs. after 9:30 a.m.) on the quality of 
bowel preparation in groups of patients with and with-
out diabetes. In the centre that conducted the colo-
noscopies, in 2013 most diabetic patients were sched-
uled between 7:30 and 9:30 a.m., while in the next 
year the scheduling was changed to 9:30 (it is worth 
noting that the centre carried out a 2-stage prepara-
tion for the examination, where the second stage was 
to be carried out 4–6 h before the examination). In  
the case of colonoscopy performed between 7:30 a.m. 
and 9:30 a.m., inadequate quality of bowel cleansing 
was observed in 7.7% of diabetic patients, and after 
switching to later hours, the percentage of inadequate-
ly prepared diabetic patients decreased to 3.2%, which 
indicates that in the case of the split-dose preparation 
of patients with diabetes, scheduling colonoscopy at 
later hours has a positive impact on the quality of bow-
el preparation. Such a relationship was not observed in 
the population of patients without diabetes, where the 
percentage of patients inadequately prepared for the 
examination was 1.9% and 1.7% in 2013 and 2014, 
respectively. There is another relationship that can 
be observed on the basis of the above study: even in 

a centre with precisely defined procedures of prepara-
tion for colonoscopy the percentage of patients with 
diabetes prepared improperly was higher than in those 
without diabetes [24].

In a prospective study published in 2017 Kim et al.  
reported that bowel cleansing for colonoscopy with 
use of a polyethylene glycol (PEG) split regimen di-
vided between 2 days is ineffective in adult patients 
with diabetes. The primary outcome, i.e. the bowel 
cleansing efficacy, was assessed using the Ottawa 
scale. Secondary study outcomes included the de-
gree of preparation completion, patient tolerability, 
adverse events, procedure time, and polyp/adeno-
ma detection. In 70% of the control group (healthy 
subjects, n = 55), the quality of bowel preparation 
was rated as adequate (Ottawa score from 0 to 6). 
The same score was observed in 40% of the sub-
jects in the study group (diabetic patients, n = 50), 
(p = 0.003). The efficacy of the quality of cleansing 
of particular parts of the intestine showed statisti-
cally significantly better preparation for colonoscopy 
among the subjects from the control group (exclud-
ing the scores of the mid colon, where the difference 
between the groups was not significant). There was 
a statistically significant difference in the duration of 
the examination and in the caecal intubation time; 
both times were longer in the group of diabetic pa-
tients (duration of colonoscopy: 22.1 (±7.6) min vs. 
18.1 (±8.5) min, p = 0.015, caecal intubation time: 
6.4 (±3.6) min vs. 4.5 (±2.4) min, p = 0.002, diabetic 
patients vs. controls). A higher polyp detection rate 
was also observed in the study group compared to 
the control group, despite the comparable number of 
polyps per patient in both groups (82% vs. 62%, p = 
0.019 and 2.3 (±2.4) vs. 2.1 (±3.7), p = 0.835, diabetic 
patients vs. controls). Analysis of the other secondary 
outcomes showed no statistically significant differ-
ences between the group of diabetic patients and 
healthy subjects [25].

A study by Ozturk et al. (2010) examined the in-
fluence of some risk factors in diabetic patients on 
the quality of bowel preparation for colonoscopy; the 
subjects of the analysis were as follows: age, disease 
duration, presence of late diabetes complications, and 
fasting glucose and glycated glucose (HbA

1c) levels. 
Advanced age, long disease duration, and the pres-
ence of late diabetic complications significantly in-
crease the risk of improper bowel cleansing. A similar 
relationship was observed for diagnostic parameters 
(fasting glucose, HbA

1c level), which could suggest im-
properly conducted hypoglycaemic treatment. Proper 
bowel cleansing was not related to gender or body 
mass index (BMI) [23]. 
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The influence of the hypoglycaemic treatment on 
the quality of preparation for colonoscopy was also an-
alysed. In a retrospective study performed in 2017 by 
Madhoun et al., the effects of diabetes and narcotics 
on the bowel preparation were analysed. The study par-
ticipants were divided into 4 groups: no diabetes, no 
narcotics (n = 1512); diabetes only (n = 600); non-dia-
betics using narcotics (n = 516); diabetics on narcotics  
(n = 213). All patients received a polyethylene gly-
col-based bowel preparation (from 2014 as a split dose 
on the day of the procedure and the day preceding it, 
previously in 1 dose on the day before the procedure). 
Quality of bowel preparation was scored using the 
Boston Scale (BBPS). The result of “excellent” bowel 
preparation for colonoscopy was obtained by 54% of 
the control group (healthy participants of the study), 
38% of diabetics and those using narcotics, 44% of 
those without diabetes but using narcotics, and 48% of 
diabetic patients (p < 0.0001). The study showed that 
both diabetes and the use of narcotics had a negative 
effect on the bowel cleansing rate, and the coexistence 
of both factors intensified this effect. The authors of 
the study suggested that patients with more than  
1 risk factor for poorer bowel cleansing should receive 
special care at the stage of preparation for colonoscopy. 
The authors also pointed to the need to adapt the pre-
paratory procedures to the individual needs of a person 
referred for this examination [26].

The Hochberg article from 2019 indicates that cer-
tain groups of medications, e.g. antihypertensive med-
ications often used by patients with diabetes, may 
affect intestinal motility and cause constipation [11]. 
Likewise, it may be the case of the GLP-1 receptor ag-
onists, which slow the intestinal motility and have the 
potential to increase the risk of poor bowel preparation.

The 2018 Mahmood systematic review and me-
ta-analysis of available data from 24 studies on risk 
factors for colonoscopy failure indicated that there is 
a relationship between colonoscopy improper bowel 
preparation and the following:
– age (OR = –1.20);
– male sex (OR = 0.85);
– inpatient status (OR = 0.57);
– diabetes mellitus (OR = 0.58);
– hypertension (OR = 0.58);
– cirrhosis (OR = 0.49);
– narcotic use (OR = 0.59);
– constipation (OR = 0.61);
– stroke (OR = 0.51);
– tricyclic antidepressants (TCA) (OR = 0.51) [27].

In this article, the cumulative frequency of inade-
quate preparation for colonoscopy in diabetic patients 
was 22.8% (827/3620), while the cumulative frequen-

cy of adequate preparation was 13.4% (1303/9082). It 
was also shown that the presence of diabetes is a pre-
dictor of poor preparation for colonoscopy in Western 
countries (as opposed to Asian countries), regardless 
of the preparation scheme (i.e. single vs. split dose).

The reasons for inadequate bowel preparation can 
also be found in the lack of sufficient education of pa-
tients in this area. Therefore, it is reasonable to use 
tools informing patients about the need to use an ap-
propriate diet at a specific time before the procedure. 
Such tools include the following: instructional leaflets, 
visual aids, information brochures, video materials, in-
terviews with medical staff (doctor, nurse), and mobile 
applications.

Methods of mitigating the risk 
of hypoglycaemia and metabolic 
disorders

A randomized, single-blind study conducted in an 
adult population with type II diabetes evaluated a spe-
cially designed protocol of preparation for endoscopic 
examination modified for patients with diabetes, which 
included dietary recommendations and appropriate 
selection of glucose lowering agents to prevent hypo-
glycaemia, as well as educational intervention. The pri-
mary outcome measure in the study was inadequate 
bowel preparation according to the Boston scale, in 
which a score of less than 2 indicated inadequate bow-
el preparation. It was shown that in the group of pa-
tients using the modified diabetes protocol (n = 76) the 
percentage of patients with improperly prepared bowel 
was statistically significantly lower than in the group 
of patients using the standard protocol (n = 74), and it 
amounted to 7% and 20%, respectively (p = 0.014, RR = 
3.1, 95% CI: 1.2–8). In the group using the modified pro-
tocol there was a slight trend towards better tolerance 
of the procedure (p = 0.075). Only 4 episodes of symp-
tomatic hypoglycaemia were reported: 3 in the standard 
protocol group and 1 in the modified protocol group  
(p = 0.3). In the multivariate analysis, independent pre-
dictors of inadequate bowel preparation in diabetics 
were the use of the standard protocol (OR = 3.5, 95% CI:  
1.2–10.4) and the patient’s performance status on the 
ECOG scale of > 1 (OR = 3.8, 95% CI: 1.4–10.2) [12].

Similar results demonstrating the benefits of use 
of modified endoscopy preparation protocols in diabet-
ic patients were observed in a 2011 randomized, sin-
gle-blind study designed by Hayes et al. In this study, 
the experimental method of preparation for colonosco-
py (which differs, inter alia, in earlier preparation time 
for the examination and earlier use of a bowel cleans-
ing agent) was compared to the standard protocol. In 
over 2 years of study it was observed that in the study 
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group (n = 106) “good” preparation for the examina-
tion was observed in 69.7% of patients, while in the 
control group (n = 92) it was seen in 53.5% of patients 
(p = 0.02). However, the study did not evaluate the 
impact of the applied protocols on the occurrence of 
hypoglycaemia episodes [28].

In 2010 Grigg et al. conducted a randomized, sin-
gle-blind study in a group of diabetic patients aged ≥ 50 
years, that compared use of polyethylene glycol (PEG) 
in combination with lubiprostone to PEG alone. The pri-
mary measured endpoint of the study was the quality 
of colon cleansing preparation rated by the endoscopic 
practitioner on a 5-point Likert scale. It was shown that 
“very good” or “excellent” quality of bowel cleansing 
was observed in 8 (47.1%) of the 17 patients in the 
group using lubiprostone additionally, compared with 
6 (25.0%) of the 24 control patients. The difference 
between the groups was not statistically significant  
(p = 0.14), which can probably be attributed to the 
small size of the groups. The mean score on the mod-
ified Ottawa scale in the study group was 2.47, and 
in the control group it was 3.00 (p = 0.09). No serious 
adverse events were reported in the study. The impact 
of the applied protocols on the occurrence of hypogly-
caemic episodes was not assessed [29].

A randomized study published in 2018 by Madhoun 
et al. in which they evaluated whether adding bisac-
odyl to the bowel cleansing procedure based on the 
split-dose protocol would improve the quality of bowel 
preparation in patients with diabetes. In this study, pa-
tients were assigned to groups: the group using a 4-L 
polyethylene glycol solution with electrolytes as part 
of the standard preparation protocol (taking the solu-
tion during 2–4 h on the day before the procedure, be-
fore 6:00 p.m.; n = 63), the group using the split-dose  
protocol (taking half of the solution at 6:00 p.m. on 
the day preceding the procedure, and the remain-
ing half in the early morning, at least 3 h before the  
scheduled time of the colonoscopy; n = 60), and the 
group using the split-dose protocol preceded by ad-
ministration of 10 mg bisacodyl orally (taken at 12.00 
p.m. the day before colonoscopy; n = 63). All patients 
were placed on a liquid diet during the 2 days prior 
to the colonoscopy. The endoscopists were blinded to 
the preparation regimen used prior to the examina-
tion. The primary outcome in the study was the qual-
ity of bowel preparation rated with use of the BBPS 
scale or subjective rating of the endoscopist. It was 
shown that most patients achieved adequate bowel 
preparation (BBPS total score ≥ 6 points and ≥ 2 points 
for all bowel segments): 66.7% of patients using the 
standard protocol, 83.3% of patients who underwent 
split-method dose protocol, and 74.6% of patients us-

ing additionally bisacodyl. The mean (SD) BBPS score 
was 6.7 (±1.5) points in the group assigned to the 
standard bowel cleansing protocol compared with 7.3 
(±1.6) points in the split-dose group, and 7.1 (±1.4) 
in the group using additionally bisacodyl. Analysis of 
the results for each segment of the colon showed that 
a greater percentage of patients in the group using the 
standard protocol (14/56, 25%) obtained a bowel right 
side BBPS score < 2 points compared to patients using 
the split-dose method (5/58, 10.3%) and additional-
ly bisacodyl (9/60, 15%). The difference was close to 
statistical significance (p = 0.02). Most participants in 
all the procedure arms completed more than a half of 
their assigned bowel preparation. Approximately two-
thirds of the study participants felt that preparation for 
the examination was either easy or neutral. The inci-
dence of procedure-related adverse events was similar 
between the groups. No serious adverse events were 
observed. The study did not provide information on the 
occurrence of hypoglycaemic episodes [26].

In 2017, in a retrospective medical record analysis, 
Sharma et al. investigated the impact of GLP-1 receptor 
agonists on the quality of bowel cleansing prior to colo-
noscopy. The comparison of the group of patients with 
type II diabetes over 45 years of age taking a GLP-1  
agonist (n = 126) and those who were not taking this 
class of medication (n = 129) showed no statistically 
significant differences between the groups. It has been 
found that GLP-1 agonists can therefore be continually 
used according to the current standard protocols for 
colonoscopy before and after colonoscopy, but no con-
clusions were made regarding the impact of the proce-
dure on the occurrence of hypoglycaemia [30].

Frequent blood glucose monitoring on the day pre-
ceding the examination and on the day of the exam-
ination should be an important element of the colo-
noscopy preparation process. It is recommended that 
patients treated with insulin should monitor their glu-
cose levels at least every 4 h from the last solid meal 
until eating again after the procedure [11]. Some more 
restrictive recommendations indicate the need to mon-
itor glucose levels even every hour in the periprocedur-
al period [31].

Currently, however, the main challenge for patients 
with diabetes and other metabolic disorders prepar-
ing for endoscopy is adherence to the examination 
preparation recommendations. The use of a liquid 
diet ensuring adequate carbohydrate intake and the 
appropriate adjustment of the dosage of antidiabetic 
drugs enables the maintenance of glycaemic control, 
which is important for the condition of patients and 
their compliance with the recommendations regarding 
preparation for the examination. It is also important 
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to control blood glucose levels, especially in patients 
taking insulin. Considering the lack of guidelines on 
preparation for examinations of the lower gastrointes-
tinal tract in the discussed group of patients, it is nec-
essary to carry out in-depth research on dietary mod-
ifications, changes in the endoscopy hours, the use of 
additional preparations or modifications to the existing 
ones, which may ensure the proper quality of bowel 
cleansing. It should also be emphasized that appropri-
ate patient education is essential for their adherence 
to the recommendations regarding the endoscopy pre-
paratory procedures.

Summary
The current guidelines for preparatory procedures 

for endoscopic examinations mainly apply to the gen-
eral population, and there are no specific recommenda-
tions for patients with metabolic disorders, especially 
those with diabetes and at high risk of hypoglycaemia. 
There are suggestions in some scientific studies, but 
they are not sufficiently systematized. The recommen-
dations dedicated to patients with diabetes mainly in-
clude the appropriate use of antidiabetic drugs, which, 
considering that the preparation of patients for endo-
scopic examinations is conducted at home, may con-
tribute to certain complications.

Diabetes mellitus, as one of the metabolic diseases, 
has been shown to be an important factor that increas-
es the likelihood of improper bowel preparation. There 
are several studies confirming a significantly higher 
percentage of improperly prepared patients in the di-
abetic population compared to the reference (healthy) 
population. The causes of this phenomenon can be 
found in the pathophysiology of diabetes, characterized 
by slow intestinal transit, and thus difficult intestinal 
cleansing process, as well as difficulties in adhering to 
dietary recommendations in the period of preparation 
for colonoscopy, because they are not adapted to the 
special needs of people at risk of developing episodes 
of hypoglycaemia.

Incorrect bowel preparation for colonoscopy may 
require the procedure to be repeated, which incurs  
additional costs on the health care system, extends 
the waiting time for a colonoscopy, and is associated 
with reduction of the patient’s quality of life, because 
it requires re-undergoing the burdensome procedure of 
preparing for an invasive examination. An examination 
carried out on an improperly cleaned bowel increases 
the risk of overlooking existing neoplastic lesions, in-
testinal polyps, or minor mucosa damage that could 
lead to the development of cancer. Inadequate bowel 
cleansing also significantly extends the duration of the 
examination and is associated with increased patient 

discomfort, as well as an increased likelihood of ad-
verse events associated with the procedure.

Moreover, a very important aspect that influences 
patients’ motivation to perform endoscopic examina-
tions is the stress and anxiety associated with both the 
examination itself and, in particular, the process of in-
testinal preparation. Research shows that these negative 
feelings become of moderate to severe intensity, often 
leading to avoidance or delay of the endoscopic exam-
ination, which may result in a late diagnosis and loss of 
a chance for an effective treatment. There are articles 
describing methods of adapting the standard protocol 
of preparation for endoscopy to the needs of diabetic 
patients by changing the regimen of use, or using ad-
ditional laxatives, modifying dietary recommendations, 
altering dosing of antidiabetic agents, or modifying the 
time of the examination. They are a step on the way to 
creating the procedure that takes into account the needs 
of people with metabolic diseases, enabling effective and 
safe preparation for endoscopic examination.

The publications cited in the review mostly refer to 
diabetic patients undergoing colonoscopy. It should be 
borne in mind that the conclusions of the review may 
also apply to the general population of people with 
metabolic disorders preparing for surgeries and other 
procedures requiring optimal bowel preparation, similar 
to colonoscopy.

Considering the constantly growing number of the 
above-described group as well as the fact that some 
metabolic diseases (especially the most common di-
abetes) predispose to an increased risk of developing 
colorectal cancer, it can be said that the lack of pre-
cise recommendations regarding preparation for en-
doscopic procedures tailored to the specific needs of 
the discussed population constitute a significant gap 
in the health care system. It even means that the rec-
ommendations regarding the procedure to be followed 
given by individual doctors may be contradictory. It 
also leads to the fact that another important element 
of preparing the bowel for examination, i.e. proper pa-
tient education and information, cannot be properly 
implemented. At the same time, it is estimated that 
inadequate bowel cleansing may increase the hospi-
talization time of inpatients by 25%, and the costs of 
these hospitalizations by 30% [32].

The introduction of a management regimen adapt-
ed for patients with metabolic disorders into clinical 
practice may allow the exclusion (or minimization 
of the impact) of factors that may potentially be the 
cause of poor preparation for endoscopic examinations, 
and they may contribute to the identification of other 
factors negatively affecting the preparation of the in-
testine for endoscopy.
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