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Abstract

Patients with diabetes have distinct risks during precolonoscopy bowel preparation, caused by change of diet, change of
antihyperglycemic medication regimens and diabetes-related complications and comorbidities. These risks include hypo-
glycemia, water and electrolyte imbalance, acute renal failure, lactic acidosis, ketoacidosis and low quality of bowel
preparation. Here we review the existing literature and present recommendations from a subcommittee of the Israeli
National Diabetes Council for primary care physicians and gastroenterologists. The instructions include general suggestions
on diet and glucose monitoring and specific recommendations on timing of modification or cessation of each of the

antihyperglycemic medication types to ensure patient safety during bowel preparation.
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Introduction

Colonoscopy is a common procedure in adults older
than age 50 years, more than 10% of whom have
diabetes.! Diabetes patients have a higher risk for com-
plications during colonoscopy preparation caused
by change of diet, concomitant presence of diabetes
complications and comorbidities and untimely continu-
ation or cessation of antihyperglycemic agents (AHAS).
Neither American nor European diabetes and gastro-
enterology organizations have addressed the special
concerns and needs of diabetes patients undergoing
colonoscopy.

The only official guideline on this matter is a section
on colonoscopy in the 2012 Australian Diabetes Society
perioperative diabetes management guidelines.” These
recommendations suggest stopping oral AHAs during
the clear-fluid preparation phase, adding glucose as
needed to clear fluids, and reducing the dose or repla-
cing insulin injections. An elaborate and somewhat
complicated insulin replacement regimen is suggested,
with a comment that patients who have unstable gly-
cemic control should be hospitalized during bowel
preparation. These guidelines do not address the differ-
ent AHAs.

Unfortunately, there are no studies on the safety
and preferred regimen of AHAs (including almost all
insulin types) prior to and during colonoscopy.
Nevertheless, physicians and patients alike need prac-
tical and clear instructions, even if based only on expert
opinion and the known pharmacokinetic and safety
profiles of the different AHAs.

During the first quarter of 2018, a subcommittee
of the Israeli National Diabetes Council including
endocrinologists, gastroenterologists, diabetes nurses
and dietitians convened to create a position statement
clarifying diabetes-specific issues and changes to
AHAs during precolonoscopy bowel preparation.
The position statement was written as a short handout
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for primary care physicians and gastroenterology
clinics. The recommendations were endorsed by the
Israeli National Diabetes Council, the Isracli National
Gastroenterology Council, the Israeli Gastroenterology
Association and the Israeli Medical Association.

Here we review the limited literature on colonoscopy
in diabetic patients and present the Israeli position
statement recommendations on precolonoscopy bowel
preparation in diabetic patients.

Risk of AHA-associated complications
during colonoscopy preparation in
patients with diabetes

There are potential concerns for adverse events caused
by the different AHA groups during colonoscopy prep-
aration (Table 1). Preparation usually includes four
phases with gradually more-stringent dietary restric-
tions: a low-fiber diet for three to seven days, a clear

Table 1. Potential effects and adverse reaction of AHAs on colonoscopy preparation.

Treatment class Compounds

Mechanism of action

Potential effects of AHAs on colonos-
copy and adverse reactions

Glyburide, glipizide, glimepiride,
repaglinide, nateglinide

Sulfonylureas and
meglitinides

Biguanides Metformin

Thiazolidinedione Pioglitazone, rosiglitazone

Alpha-glucosidase Acarbose, miglitol

inhibitors
DPP-4 inhibitors Sitagliptin, saxagliptin, linaglit-
pin, alogliptin

Insulin secretagogues

Reduce hepatic glucose
production

PPAR-gamma agonists

Inhibit alpha-glucosidase, result-
ing in carbohydrate
malabsorption

Inhibit DPP-4 resulting in an
increase in endogenous GLP-1

e May cause hypoglycemia, especially
during dietary changes/fasting

o Does not cause hypoglycemia

e Rarely may cause lactic acidosis-
especially when it accumulates
rapidly during acute renal failure.

e Do not cause hypoglycemia
Prolonged effect when stopping
the medication.

e Do not cause hypoglycemia
During hypoglycemia treat with
glucose and not sucrose.

e Do not cause hypoglycemia.

and increase in glucose-
dependent insulin secretion

SGLT-2 inhibitors Canagliflozin, dapagliflozin,

empagliflozin, ertugliflozin

GLP-1 receptor Exenatide, liraglutide, albiglutide,

Inhibit renal SGLT-2 (sodium-
glucose transporter), resulting
in glycosuria

Activate GLP-1 receptors leading
to an increase in glucose
dependent insulin secretion

e Do not cause hypoglycemia

e Exert a mild diuretic effect; may
increase risk of dehydration.

e Rarely associated with ketoacidosis
in patients with long-standing
diabetes who have low insulin
reserves; insulin-treated patients
who are fasting and reduce their
insulin dose are potentially at
increased risk.

e Do not cause hypoglycemia.
e May cause reduced bowel motility.

and satiety

agonists lixisenatide, dulaglutide,
semaglutide
Insulins Rapid-acting insulins (lispro,

aspart, glulisine, inhaled
insulin)

Short-acting insulin (regular
human insulin)

Intermediate-acting insulins (NPH
insulin, detemir)

Basal insulin analogs (glargine,
degludec)

Activate insulin receptor.
Facilitate cellular glucose
absorption. Inhibit lipolysis
and hepatic glucose
production.

e May cause hypoglycemia, especially
during dietary changes/fasting.

e Narrow therapeutic index; dose
reduction may lead to hypergly-
cemia or ketoacidosis.

DPP-4: dipeptidyl peptidase 4; GLP-1: glucagon-like peptide 1; NPH: neutral protamine Hagedorn; AHA: anti-hyperglycemic agent; PPAR: peroxisome

proliferator-activated receptor; SGLT-2: sodium-glucose cotransporter-2.
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liquid diet, bowel cleansing with a cathartic, and noth-
ing by mouth preprocedure for two to 12 hours.” Each
phase confers a risk for antihyperglycemic therapy-
associated complications, which are detailed as follows.

Hypoglycemia

In the low-fiber diet phase, patients are instructed to
consume refined carbohydrates. Patients who are accus-
tomed to avoiding refined carbohydrates because of
their high glycemic index may significantly reduce
their carbohydrate intake without a concomitant
adjustment of their AHAsS, thus increasing the risk for
hypoglycemia. The clear-liquid diet phase is generally
hypocaloric even when sugary juice and tea are con-
sumed, and patients who continue their habitual avoid-
ance of sugar-sweetened beverages will consume no
carbohydrates. Insulin secretagogues are likely to
cause hypoglycemia in the liquid diet and cathartic
day prior to colonoscopy or the day of the procedure
and should be discontinued. Sulfonylurea preparations
with a very long half-life can cause hypoglycemia even
when taken more than 24 hours before the test and
should be discontinued from the morning of the day
prior to the test. Likewise, insulin dose (long-acting
basal preparations as well as short-acting insulin)
should be adjusted.

The clear-liquid diet before colonoscopy has not
been shown to lead to superior bowel cleansing com-
pared with a low-fiber diet,* and there is sufficient evi-
dence to strongly recommend a low-fiber diet the day
before a colonoscopy, avoiding the liquid-diet phase.
This recommendation has been incorporated into the
international guidelines®> and to the recommendations
from the United States Multi-Society Task Force on
Colorectal Cancer.® Those recommendations were
made with moderate-quality evidence at the time of
publication of those guidelines, but the evidence has
grown stronger in the following years. The recommen-
dation, especially for diabetic patients, should be to
avoid a liquid diet and consume a low-fiber diet the
day before the colonoscopy including the morning of
an afternoon or evening colonoscopy. Avoiding fasting
and a hypocaloric liquid diet as much as possible is the
key to avoiding complications during bowel prepar-
ation in diabetic patients.

Dehydration, electrolyte imbalance and acute
renal failure

The cathartic phase leads to significant diarrhea and in
some patients, nausea and vomiting, which together
may result in dehydration and electrolyte imbalance.
In susceptible individuals with preexisting diabetic
nephropathy and renal dysfunction, this may result in

acute kidney injury and worsening renal function.”®
The incidence of acute kidney injury is much higher
after use of oral sodium phosphate solutions compared
with oral sulfate solutions.® Hyponatremia is more
common with sodium picosulfate preparations in
older adults,” and polyethylene glycol (PEG) is the
cathartic of choice in patients with renal failure.>®
Use of PEG preparations should be considered in all
patients with diabetes because of their increased risk for
developing kidney injury and electrolyte imbalances.

Metformin-induced lactic acidosis

In acute renal failure, metformin—the essential first-
line AHA in type 2 diabetes—may accumulate rapidly
and result in life-threatening lactic acidosis.'® Several
cases of metformin-induced lactic acidosis have been
reported in patients with acute renal failure who con-
tinued their metformin treatment during the aggressive
cathartic phase.'" "

Hyperglycemia

Owing to concerns about hypoglycemia, some primary
care physicians or gastroenterologists recommend halt-
ing or reducing the dose of antihyperglycemic therapy
for several days. A prolonged interruption of treatment
can lead to hyperglycemia-induced osmotic diuresis,
which may worsen dehydration. Therefore, optimal
timing for each medication should be aimed at halting
or reducing the dose.'

Fasting and insulin-deficiency-induced
ketoacidosis

The combination of a hypocaloric diet followed by fast-
ing, accompanied by a discontinuation or significant
reduction of insulin treatment, may result in ketosis
and an increased risk of ketoacidosis. The risk is greater
in patients with type 1 diabetes who are completely
dependent on exogenous administration of insulin,'>'®
but may also occur in insulinopenic patients with type 2
diabetes who rely on exogenous insulin in addition to
other AHAs.

Sodium-glucose cotransporter 2 inhibitor
(SGLT-2i)-induced ketoacidosis

SGLT-2i are a new group of AHAs rapidly gaining
popularity because of their cardio- and renoprotective
effects.'” SGLT-2i therapy has been associated with an
increased risk of diabetic ketoacidosis (DKA), some-
times presenting without significant hyperglycemia
both in type 1 and type 2 diabetes patients. Many of
the reported cases of SGLT-2i—associated DKA events
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have been provoked by stressful physical and medical
conditions, including prolonged fasting. While there
have been no reports of SGLT-2i-induced ketoacidosis
during precolonoscopy preparation, considering the
combination of the low-calorie diet, fasting and
increased risk of dehydration, this is a real concern.
These medications should therefore be suspended the
day before the procedure.'’

Risk of poor bowel preparation in patients with
diabetes

Multiple studies have demonstrated that patients with
diabetes have worse bowel preparation, frequently
requiring a repeat colonoscopy.'®!” The higher risk
for inadequate preparation does not depend on age,
glycemic control or a prior diagnosis of diabetic neur-
opathy.?® Possible mechanisms for this phenomenon
may include colon dysmotility secondary to diabetic
neuropathy,?’ reduced physical exercise because of
comorbidities, and medications that slow bowel motil-
ity and cause constipation such as antihypertensive
medications. Whereas glucagon-like peptide 1 (GLP-
1) agonists slow bowel motility*> and could potentially
increase the risk of poor bowel preparation, a single
study found no evidence of worse bowel preparation
when comparing diabetic patients treated with GLP-1
agonists or other medications.*® Despite these observa-
tions, current guidelines do not advocate different prep-
aration regimens for diabetic patients.>?>

A potentially beneficial intervention is meticulously
detailing each meal and snack during the precolono-
scopy preparation, restricting the clear-liquid diet to
eight hours before the colonoscopy, and allowing
breakfast the day of an afternoon colonoscopy. This
has been shown to reduce inadequate bowel prepar-
ation from 20% to 7%.%*

A single-center retrospective analysis of colonoscopy
results in more than 1000 diabetes patients found that a
change of scheduling of screening colonoscopy from
early morning (7:30-9:30 a.m.) to mid-morning (after
9:30 a.m.) in patients with diabetes without end-organ
complications decreased the frequency of inadequate
bowel preparation from 7.7% to 3.2% in a logistic
regression model that adjusted for the independent
effects of age and gender afterward.? This improvement
can probably be attributed to the increased likelihood of
completing the second cathartic dose the morning of the
colonoscopy, which in mid-morning procedures was rec-
ommended the morning of colonoscopy.?

Summary and practical recommendations

To prevent the risk of hypoglycemia, hyperglycemia
and ketoacidosis lactic acidosis, and to improve bowel

preparation in people with diabetes, clear guidelines
should be provided regarding diet, medication timing
and glucose monitoring:

Diet

To reduce the risk of hypoglycemia and hyperglycemia,
patients should be instructed to avoid significant
changes in carbohydrate consumption while eating a
low-fiber diet, and to include a combination of a carbo-
hydrate and protein in each meal (i.e. egg/chicken/fish
with white bread/peeled potato/white rice). Providing
detailed dietary instructions is recommended. As for
all patients undergoing colonoscopy, it is important
to emphasize that the clear-liquid phase should include
not only water but also liquids containing electrolytes
such as broth and clear juice.

The current guidelines were approved by the Israeli
Diabetes and Gastroenterology councils. A recommen-
dation for a liquid diet remained in the Israeli colonos-
copy preparation guidelines. Owing to emerging
evidence, however, the authors of this manuscript
strongly recommend avoiding a liquid diet in patients
with diabetes the day before the colonoscopy and
allowing a low-fiber breakfast the morning of an after-
noon colonoscopy.

Timing of the procedure

Although early-morning colonoscopy shortens the
period of fasting and AHA change and could potentially
reduce the occurrence of hypoglycemia and hypergly-
cemia, there is no evidence supporting early-morning
scheduling. There is evidence that mid-morning schedul-
ing (after 9:30 a.m.) improves bowel preparation in
patients with diabetes as it facilitates the adherence to
a split-dosing of the laxative. An afternoon scheduling of
the colonoscopy is also possible if diabetic patients are
allowed to eat a low-fiber breakfast.

Antihyperglycemic medications

Medications should be continued as usual until the day
before colonoscopy. Some medications (sulfonylureas
and SGLT-2i) should not be taken at all the day
before the test. The rest of the noninsulin medications
should be halted once solid meals are halted. Table 2
suggests the appropriate time to stop or reduce the dose
of AHAs.

Glucose monitoring

The day before the colonoscopy and the day of the
procedure, patients should frequently monitor their
glucose levels. Insulin-treated patients should monitor
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Table 2. Suggested instructions for antihyperglycemic medication precolonoscopy.

Treatment type

Day before colonoscopy

Day of colonoscopy

Sulfonylurea

SGLT-2 inhibitors

Metformin

Meglitinides

Acarbose

Thiazolidinediones

DPP-4 inhibitors

GLP-1 agonists

Basal insulin

Premixed rapid/short and medium insulin
Combined basal insulin + GLP-1A

Rapid insulin in pens or insulin pump

Insulin pump

Do not take.

Take as long as eating solid food.

Take usual dose until 24 hours
before colonoscopy.

In the 24 hours before colonos-
copy:

Type 1 diabetes patients: Inject
50% to 80% of usual dose;
consult diabetes clinic.

Type 2 diabetes patients: Inject
50% of usual dose.

Continue usual dose as long as
eating solid food. Thereafter, if
glucose is more than 200 mg/d|
(112 mmol/l) give only correc-
tions as the patient does in
other fasting situations.

When discontinuing solid food,
reduce basal insulin.

Type 1 diabetes patients: Reduce
to 50% to 80% of usual dose;
consult diabetes clinic.

Type 2 diabetes patients: Reduce
to 50% of usual dose.

Do not take until resuming regular meals.

Do not take until resuming regular meals.

Type 1 diabetes patients who inject in the
morning: Inject 50% to 80% of usual dose;
consult diabetes clinic.

Type 2 diabetes patients: Do not inject until
resuming regular meals.

Do not take until resuming regular meals

Continue reduced dose until resuming regular
meals. Leave insulin pump on during col-
onoscopy.

Intravenous glucose should be given if needed.

Resume usual dose when resuming regular
meals.

DPP-4: dipeptidyl peptidase 4; GLP-1: glucagon-like peptide 1; SGLT-2: sodium-glucose cotransporter-2.
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