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BGM

Blood Glucose Monitoring

DKA

Diabetic ketoacidosis

DDP4i

Dipeptidyl peptidase 4 inhibitors
GLP1

Glucagon like peptide 1

GRADE

Grading of Recommendations Assessment, Development and Evaluation
HbAlc

Glycated hemoglobin A1C

HHS

Hyperglycemic hyperosmolar state
POC

Point Of Care

RCT

Randomized controlled trial
SGLT 2

Sodium Glucose Co-transporter 2
SSI

Sliding Scale Insulin

HbAlc
Glycated haemoglobin by non-enzymatic attachment of glucose to haemoglobin. The
concentration of HbA1lc is the most commonly used measure of chronic glycaemia in

clinical trials and diabetes management. It is considered to reflect the integrated mean

glucose level over the previous 8-12 weeks.
POC

Point Of Care blood glucose monitoring
SSI

Use of correction or supplemental insulin without basal insulin




Executive Summary

This guideline offers evidence-based recommendations on the inpatient management
of diabetic patients during hospital stay. The recommendations are intended to
provide healthcare professionals with practical guidance on the proper way to manage
diabetes and dysglycemia during hospitalization.

Recommendations

e AIC test should be performed for any patient with random blood glucose sample >
140 mg/dl during hospitalization or for any patient with a known history of
diabetes. (strong recommendation)

Health care facilities should implement validated protocols for diabetes inpatient
management (written or computerized) and delivered to all departments including:
emergency units, ICU units, general wards, obstetrician/delivery units and dialysis
suits. (strong recommendation)

When caring of hospitalized patients with existing diabetes or stress induced
hyperglycemia, consult with a diabetes specialized team whenever possible.
(conditional recommendation)

Insulin should be initiated and intensified for the treatment of persistent
hyperglycemia (blood glucose level > 180 mg/dl on two occasions within 24
hours). (strong recommendation)

Once insulin therapy started, a glycemic goal of 140 — 180 mg/dl is recommended
for most critically ill and noncritically ill hospitalized patients. (strong
recommendation)

More stringent goals such as 110-140 mg/dl may be acceptable in some patients if
these goals could be reached without significant hypoglycemia. (conditional
recommendation)

For hospitalized individuals with diabetes who are consuming meals, it's
recommended to conduct point-of-care (POC) blood glucose monitoring before
meals. For those who are not eating, glucose monitoring every 4-6 hours is
advised. However, when using intravenous insulin therapy, more frequent POC
blood glucose monitoring, ranging from every 30 minutes to every 2 hours, is
necessary to ensure safe implementation. (Good clinical practice )

Basal insulin or a basal plus bolus correction insulin is the preferred treatment for
noncritically ill hospitalized patients with poor oral intake or who are fasting.
(strong recommendation)

An insulin regimen consisting of basal, prandial and correction components is the
preferred treatment for noncritically ill hospitalized patients with adequate
nutritional intake. (strong recommendation)

The sole use of sliding scale insulin regimen in the inpatient settings is strongly




discouraged. (strong recommendation)

For patients with type 2 diabetes who are admitted with heart failure (after
recovery from the acute illness), it is recommended to initiate or continue SGLT 2
inhibitors during hospitalization and upon discharge, if there are no
contraindications to this group. (strong recommendation)

In adult patients who are hospitalized for noncritical illness and experience
hyperglycemia while receiving glucocorticoids (GCs) glycemic management
should be pursued with either neutral protamine Hagedorn (NPH)-based insulin or
basal bolus insulin (BBI) regimens (conditional recommendation)

In select adult patients with mild hyperglycemia and type 2 diabetes (T2D)
hospitalized for a noncritical illness, we suggest using either dipeptidyl peptidase-4
inhibitor (DPP4i) with correction insulin or scheduled insulin therapy.
(conditional recommendation)

For adult patients with diabetes undergoing elective surgical procedures, we
suggest targeting preoperative hemoglobin Alc (HbAlc) levels < 8% (63.9
mmol/mol) and blood glucose (BG) concentrations 100 to 180 mg/dL (5.6 t010
mmol/L). (conditional recommendation)

For adult patients with diabetes undergoing elective surgical procedures, when
targeting hemoglobin Alc (HbAlc) to < 8% (63.9 mmol/mol) is not feasible, we
suggest targeting preoperative blood glucose (BG) concentrations 100 to 180
mg/dL (5.6 to 10 mmol/L). (conditional recommendation)

In adult patients hospitalized for noncritical illness who are receiving enteral
nutrition with diabetes-specific and nonspecific formulations, we suggest using
neutral protamine Hagedorn (NPH)-based or basal bolus regimens. (conditional
recommendation)

Metformin administration should be withheld on the day of surgery. Other oral
glucose-lowering agents should be withheld on the morning of the surgery or
procedure, and instead, administer half of the NPH dose or 75-80% doses of long-
acting analog insulin. (Good clinical practice)

SGLT2 inhibitors should be discontinued 3—4 days before surgery. (Good clinical
practice)

Reducing basal insulin by 25% the evening before surgery, compared to usual
dosing, is more likely to help achieve perioperative blood glucose goals with a
reduced risk of hypoglycemia. (Good clinical practice )

In individuals undergoing noncardiac general surgery, utilizing basal insulin in
combination with premeal short or rapid-acting insulin (basal-bolus) coverage has
been linked to enhanced glycemic outcomes and reduced rates of perioperative
complications compared to corrective rapid/short acting insulin dosing. (Good
clinical practice )

Treatment plans should be reviewed and changed as necessary to prevent




hypoglycemia and recurrent hypoglycemia when a blood glucose value of <70
mg/dL (<3.9 mmol/L) is documented. (Conditional recommendation)

e A structured discharge plan tailored to the individual may reduce the length of
hospital stay and readmission rates and increase satisfaction with the hospital
experience. (strong recommendation)

Introduction

Hyperglycemia, hypoglycemia and blood glucose variability are frequently observed
in hospitalized individuals, regardless of whether they have diabetes or not. This
condition is prevalent among both medical and surgical patients and is associated with
adverse health outcomes. Patients with dysglycemia are very prone to different
complications such as pneumonia, acute renal failure, sepsis, urinary tract infections,
prolonged hospital stays, and post-admission disability. These complications
contribute to increased morbidity and mortality rates. The pathophysiology of
hyperglycemia in hospitalized patients involves several mechanisms. During stressful
situations like hospitalization, there is an excessive secretion of counter-regulatory
hormones such as glucagon, growth hormone, epinephrine, and cortisol, which elevate
blood glucose levels by promoting hepatic glucose production. Additionally, the
overproduction of pro-inflammatory cytokines disrupts carbohydrate metabolism and
reduces the peripheral utilization of glucose in skeletal muscles and adipose tissue,
leading to hyperglycemia. High-quality hospital care for diabetes requires standards
for care delivery, which are best implemented using structured order sets and quality
improvement strategies for process improvement. Unfortunately, "best practice"
protocols, reviews, and guidelines are inconsistently implemented within hospitals.

We will focus in this guideline on the value of established protocols in every health

care facility and the benefits of implementing these protocols.

Adult patients with diabetes account for 25% of noncritically ill hospitalized patients .
Another 12% to 25% of hospitalized patients experience hyperglycemia, defined as
blood glucose (BG) > 140 mg/dL 2.

Diabetes management in the inpatient setting is facilitated by identification and
treatment of hyperglycemia prior to elective procedures, a dedicated inpatient diabetes
management service applying validated standards of care, and a proactive transition
plan for outpatient diabetes care with timely prearranged follow-up appointments.




These steps can improve outcomes, shorten hospital stays, and reduce the need for
readmission and emergency department visits 2.

This guidelines document is intended to provide guidance regarding inpatient hospital
management of hyperglycemia for critically ill and non-critically ill patients. The
guidelines cover the patient pathway within hospital including required laboratory
assessment, diagnostic blood sugar cut-off values and glycemic goals recommended
for critically ill and non-critical ill inpatients. The guidelines provide clear
recommendations for insulin and non-insulin therapies and measures to prevent and
monitor hypoglycemia.

As up to 20% of individuals undergoing general surgery have diabetes, and 23-60%
have prediabetes or undiagnosed diabetes, the guidelines provide a suggested
approach for perioperative management for these patients regarding pharmacological

therapy dose adjustment and monitoring 2. Finally Discharge procedure and transition

of patients to outpatient clinic care is detailed within this guidance
Scope and purpose
The objectives of this guidelines is

- To provide guidance for the proper management of dysglycemia during hospital

stay.

- To provide guidance on the validated protocols needed for proper management of
the proper way to implement these protocols.

Target audience

This guideline targets; healthcare professionals, policy makers, national diabetes
program managers, as well as non-governmental organizations (NGO) and other

stakeholders to afford the most appropriate tool for individuals with diabetes.

Methodology:

A comprehensive search for guidelines was undertaken to identify the most relevant
guidelines to consider for adaptation.
Inclusion/ exclusion criteria followed in the search and retrieval of guidelines to be

adapted:




« Selecting only evidence-based guidelines (guideline must include a report on
systematic literature searches and explicit links between individual
recommendations and their supporting evidence)

» Selecting only national and/or international guidelines

« Specific range of dates for publication (using Guidelines published or updated in
2015 and later)

» Selecting peer reviewed publications only

» Selecting guidelines written in English language

« Excluding guidelines written by a single author, not on behalf of an organization to
be valid and comprehensive, a guideline ideally requires multidisciplinary input

 Excluding guidelines published without references as the panel needs to know
whether a thorough literature review was conducted and whether current
evidence was used in the preparation of the recommendations

The following characteristics of the retrieved guidelines were summarized in a table:

»  Developing organization/authors

«  Date of publication, posting, and release

«  Country/language of publication

«  Date of posting and/or release

«  Dates of the search used by the source guideline developers

All retrieved Guidelines were screened and appraised using AGREE Il instrument

(www.agreetrust.org) by at least three members. The panel decided on a cut-off point

or ranked the guidelines (any guideline scoring above 50% on the rigor dimension

was retained). The GDG decided to adapt the American Diabetes Association —

Standards of Care in Diabetes — 2024 and The Endocrine society guidelines for

inpatient management of hyperglycemia 2022. %3

Evidence assessment

According to WHO Handbook for Guidelines, we used the GRADE (Grading of
Recommendations, Assessment, Development and Evaluation) approach to assess the
quality of a body of evidence, develop and report recommendations. GRADE
methods are used by WHO because these represent internationally agreed standards
for making transparent recommendations. Detailed GRADE information is available
on the following sites:

*  GRADE working group: http://www.gradeworkingroup.org



http://www.gradeworkingroup.org/

* GRADE online training modules: http://cebgrade.mcmaster.ca/

» GRADE profile software: http://ims.cochrane.org/revman/gradepro

Table 1 Quality and Significance of the four levels of evidence in GRADE:

Quality

Definition

Implications

High

Moderate

The guideline development group
is very confident that the true effect
lies close to that of the estimate of
the effect

The guideline development group
is moderately confident in the effect
estimate: the true effect is likely to
be close to the estimate of the effect,
but there is a possibility that it is
substantially different

Confidence in the effect estimate
is limited: the true effect may be
substantially different from the
estimate of the true effect

The group has very little confidence
in the effect estimate: the true effect
is likely to be substantially different
from the estimate of the effect

Further research is very unlikely
to change confidence in the
estimate of effect

Further
have an
confidence
effect and may
estimate

research is likely to
important impact on
in the estimate of
change the

Further research is very likely to
have an important impact on
confidence in the estimate of
effect and is unlikely to change
the estimate

Any estimate of effect is very
uncertain

Table 2 Factors that determine How to upgrade or downgrade the quality of

evidence

Downgrade in presence of

Upgrade in presence of

Study limitations
-1 Serious limitations

-2 Very serious

Consistency

-1 Important inconsistency

Directness

-1 Some uncertainty
-2 Major uncertainty

Precision

-1 Imprecise data

Reporting bias

limitations

Dose-response gradient
+1 Evidence of a dose-response gradient

Direction of plausible bias
+1 All plausible confounders would have

reduced the effect

Magnitude of the effect

+1 Strong, no plausible
confounders, consistent and direct evidence

+2 Very strong, no major threats to validity and

-1 High probability of reporting bias

direct evidence

The strength of the recommendation

The strength of a recommendation communicates the importance of adherence to the

recommendation.

Strong recommendations

With strong recommendations, the guideline communicates the message that the

desirable effects of adherence to the recommendation outweigh the undesirable



http://cebgrade.mcmaster.ca/
http://ims.cochrane.org/revman/gradepro

effects. This means that in most situations the recommendation can be adopted as

policy.
Conditional recommendations

These are made when there is greater uncertainty about the four factors above or if
local adaptation has to account for a greater variety in values and preferences, or
when resource use makes the intervention suitable for some, but not for other
locations. This means that there is a need for substantial debate and involvement of
stakeholders before this recommendation can be adopted as policy.

When not to make recommendations

When there is lack of evidence on the effectiveness of an intervention, it may be

appropriate not to make a recommendation.
Recommendations

Recommendation

A1C test should be performed for any patient with random blood glucose sample
> 140 mg/dl during hospitalization or for any patient with a known history of
diabetes. (strong recommendation, moderate certainty evidence) 3

Health care facilities should implement validated protocols (written or
computerized) and delivered to all departments including: emergency units, ICU
units, general wards, obstetrician/delivery units and dialysis suits. (strong

recommendation, moderate certainty evidence)*1!
Remarks

It is reasonable to check AL1C level in any hospitalized patient with a random blood
glucose sample > 140 mg/dl. This is the cutoff point for further screening in
hospitalized patients. It is also very important to have validated protocols (written or
computerized) and delivered to all departments to ensure high quality management for
all the hospitalized patients with dysglycemia.

The National Academy of Medicine advocates for the implementation of

computerized provider order entry (CPOE) to mitigate medication-related errors and

streamline medication administration processes *°

Summary of evidence




Reviews of randomized controlled trials have revealed notable improvements in
glycemic outcomes within hospital settings through the utilization of computerized
advice systems. These improvements include increased time spent within the desired
glycemic range, reduced average blood glucose levels, and no rise in hypoglycemia

rates*!. Whenever possible, hospitals should integrate structured order sets to offer

computerized guidance for managing glycemic levels effectively. Additionally, there
is promising potential in utilizing machine learning algorithms and data from
electronic health records (EHRs) to forecast insulin requirements during

hospitalization *2.

Evidence supports the preadmission treatment of hyperglycemia in individuals

scheduled for elective surgery as an effective strategy for reducing adverse outcomes.
4-12

Rationale for the recommendation

Delivering high-quality hospital care for diabetes necessitates the establishment of
standards for care delivery, preferably implemented through structured order sets and
quality improvement strategies. However, the consistent implementation of "best
practice™ protocols, reviews, and guidelines within hospitals remains a challenge. To
address this issue, medical centers aiming for optimal inpatient diabetes treatment
should develop protocols and structured order sets, incorporating computerized
provider order entry (CPOE). Regular audits are recommended to monitor adherence
to these protocols, alongside the implementation of educational and training programs

to ensure staff remain updated. 3

During initial evaluation, it is essential to specify the type of diabetes, including type
1, type 2, gestational, pancreatogenic, drug-related, or nutrition-related, if known.
Given that inpatient treatment and discharge planning are more effective when
considering preadmission glycemia, A1C should be assessed for all individuals with
diabetes or dysglycemia admitted to the hospital, particularly if no AL1C test result is
available from the previous three months #’. Additionally, admission assessments
should include an evaluation of diabetes self-management knowledge and behaviors,
with provision for diabetes self-management education, especially if a new treatment
plan is being considered. This education should encompass knowledge and skills

necessary for post-discharge management, including medication dosing and




administration, glucose monitoring, and the recognition and treatment of

hypoglycemia &

To ensure lower incidence of complications during hospitalization, medical centers
aiming for optimal inpatient diabetes treatment should develop protocols and
structured order sets, incorporating computerized provider order entry (CPOE).
Regular audits are recommended to monitor adherence to these protocols, alongside
the implementation of educational and training programs to ensure staff remain

updated 2.

e When caring of hospitalized patients with existing diabetes or stress induced
hyperglycemia, consult with a diabetes specialized team whenever possible.

(Conditional recommendation, moderate certainty evidence).!3
Remarks

Specialized diabetes team should be responsible for caring with people with diabetes

during hospitalization.
Summary of evidence

In a cross-sectional study that compared standard care to cases where diabetes
specialists reviewed patient records and provided recommendations remotely through
the Electronic Health Record (EHR), both hyperglycemia and hypoglycemia rates saw
a reduction of 30-40% 2.

Rationale for the recommendation

The provision of care by adequately trained specialists or specialized teams could
potentially shorten hospital stays and enhance outcomes related to glycemic control

1415 Furthermore, the heightened risk of readmission within 30 days post-
hospitalization associated with diabetes can be mitigated, resulting in cost savings,
through the delivery of inpatient care by a specialized team focused on diabetes
management 617 Diabetes specialized teams could potentially shorten hospital stays

and enhance outcomes related to glycemic control.*®

e Insulin should be initiated and intensified for the treatment of persistent
hyperglycemia (blood glucose level > 180 mg/dl on two occasions within 24

hours) (strong recommendation, high certainty evidence)!8-22




e Once insulin therapy started, a glycemic goal of 140 — 180 mg/dl is
recommended for most critically ill and noncritically ill hospitalized patients

(strong recommendation, high certainty evidence)!8-22

More stringent goals such as 100 — 140 mg/dl may be acceptable in some
patients if these goals could be reached without significant hypoglycemia

(conditional recommendation, moderate certainty evidence)!8-2?
Remarks

Hyperglycemia among hospitalized patients is defined as blood glucose level > 180
mg/dl on two occasions within 24 hours. A glycemic goal of 140 — 180 mg/dl is

recommended for most critically ill and noncritically ill hospitalized patients.?
Summary of evidence

In a large clinical study carried out in a surgical intensive care unit (ICU), Van den
Berghe et al. revealed that employing an intensive intravenous insulin regimen
targeting a glycemic goal of 80-110 mg/dL resulted in a 40% reduction in mortality
compared to a conventional approach aiming for a glycemic goal of 180-215 mg/dL
in critically ill patients recently subjected to surgery. This investigation offered

compelling evidence that actively managing blood glucose levels in hospitalized
8

individuals could yield immediate advantages .

Nevertheless, a significant
multicenter follow-up investigation in critically ill hospitalized individuals, known as
the Normoglycemia in Intensive Care Evaluation and Survival Using Glucose
Algorithm Regulation (NICE-SUGAR) trial, prompted a reassessment of the optimal
glucose-lowering target in critical illness. In this trial, critically ill patients randomly
assigned to intensive glycemic control (aiming for 80-110 mg/dL) did not exhibit any
substantial treatment advantage compared to a cohort with more moderate glycemic
targets (140-180 mg/dL) and experienced slightly but notably higher mortality rates
(27.5% vs. 25%). The group subjected to intensive management had markedly
elevated rates of hypoglycemia, which likely contributed to the observed adverse
outcomes.!®

The findings from the NICE-SUGAR trial, corroborated by numerous meta-analyses
and a randomized controlled trial, revealed heightened hypoglycemia rates and a rise
in mortality associated with more aggressive glycemic control objectives compared to

moderate glycemic targets 2?2, Based on these results, insulin should be initiated for




the treatment of persistent hyperglycemia > 180 mg/dL. Once therapy is initiated, a
glycemic goal of 140-180 mg/dL is recommended for most critically and noncritically
ill individuals with hyperglycemia 3. In noncritical care settings, managing
hyperglycemia in hospitalized patients typically involves aiming for a glycemic target
of 100-180 mg/dL, whether the hyperglycemia is newly diagnosed (e.g., stress
hyperglycemia or newly diagnosed diabetes) or is related to diabetes diagnosed prior

to admission °.

For hospitalized individuals with diabetes who are consuming meals, it's
recommended to conduct point-of-care (POC) blood glucose monitoring before
meals. For those who are not eating, glucose monitoring every 4-6 hours is
advised. However, when using intravenous insulin therapy, more frequent POC
blood glucose monitoring, ranging from every 30 minutes to every 2 hours, is
necessary to ensure safe implementation. (Good clinical practice, low certainty

evidence)® 2

Basal insulin or a basal plus bolus correction insulin is the preferred treatment
for noncritically ill hospitalized patients with poor oral intake or who are fasting.

(strong recommendation, high certainty evidence )?°-3%

An insulin regimen consisting of basal, prandial and correction components is
the preferred treatment of for noncritically ill hospitalized patients with adequate

nutritional intake. (strong recommendation, high certainty evidence)@4-30)

The sole use of sliding scale insulin regimen in the inpatient settings is strongly

discouraged. (strong recommendation, high certainty evidence )4-30)

Remarks

In most cases, insulin is the preferred treatment for hyperglycemia in hospitalized
individuals. Continuous intravenous insulin infusion stands out as the most effective
approach for attaining specific glycemic targets and averting hypoglycemia in critical
care settings. Beyond critical care units, scheduled subcutaneous insulin regimens are
recommended for managing hyperglycemia in individuals with diabetes. For
noncritically ill hospitalized patients with insufficient or limited oral intake, basal
insulin or a basal plus bolus correction regimen is favored. Meanwhile, for most

noncritically ill hospitalized individuals with diabetes who have adequate nutritional




intake, an insulin regimen incorporating basal, prandial, and correction components is

preferred. 1-39)
Summary of evidence

A randomized controlled trial has shown that basal plus bolus treatment improved
glycemic outcomes and reduced hospital complications compared with a correction or
supplemental insulin without basal insulin (formerly known as sliding scale) for

people with type 2 diabetes admitted for general surgery.*

A prospective randomized inpatient study of 70/30 intermediate-acting (NPH)/
regular insulin mixture versus basal-bolus therapy showed comparable glycemic
outcomes but significantly increased hypoglycemia in the group receiving insulin
mixture.3’Therefore, insulin mixtures such as 75/ 25, 70/30, or 50/50 insulins are not
routinely recommended for in-hospital use. Data on the use of glargine U-300 and
degludec U-100 or U-200 in the inpatient and perioperative settings are limited. A few

studies have shown that they demonstrated similar efficacy and safety compared with

glargine U-100.C842 At this time, there is no available evidence for weekly insulin

use in hospital or surgical settings.?

e For patients with type 2 diabetes who are admitted with heart failure (after
recovery from the acute illness), it is recommended to initiate or continue SGLT
2 inhibitors during hospitalization and upon discharge, if there are no
contraindications to this group. (Strong recommendation, high certainty

evidence).36-4

Remarks

Individuals with type 2 diabetes hospitalized due to heart failure are advised to
consider initiating or continuing the use of a sodium-glucose cotransporter 2 (SGLT2)
inhibitor during hospitalization and upon discharge, provided there are no
contraindications and after recovery from the acute illness. However, SGLT2
inhibitors should be avoided in cases of severe illness, ketonemia or ketonuria, and

during prolonged fasting or surgical procedures.®

Proactive adjustment of diuretic dosing is advised during hospitalization and/or

discharge, particularly in collaboration with a cardiology/heart failure consult team.




Additionally, the FDA cautions that SGLT2 inhibitors should be stopped 3 days

before scheduled surgeries (4 days in the case of ertugliflozin). 4?

e In adult patients who are hospitalized for noncritical illness and experience
hyperglycemia while receiving glucocorticoids (GCs) glycemic management
should be pursued with either neutral protamine Hagedorn (NPH)-based insulin
or basal bolus insulin (BBI) regimens (conditional recommendation, low

certainty evidence) 4344
Remarks

An NPH-based regimen may consist of NPH (with or without prandial insulin) given
in divided doses depending on the timing, pharmacokinetics, and frequency of the
specific GC being administered. NPH insulin may be added to BBI if the patient is

already ont this regimen.*®

Management of patients with GC-associated hyperglycemia requires ongoing BG
monitoring with adjustment of insulin dosing. All therapies require safeguards to

avoid hypoglycemia when doses of GCs are tapered or abruptly discontinued.*®

The feasibility of implementing complex insulin regimens may be difficult for nursing
personnel, placing additional burdens that have potential to affect patient safety.
However, from a patient perspective, a once-daily morning NPH regimen may be
easier to learn than multiple daily injections, particularly for patients who will be

discharged home on GC therapy .*°

patient perspective, a once-daily morning NPH regimen may be easier to learn than
multiple daily injections, particularly for patients who will be discharged home on GC

therapy.4®
Summary of evidence

The systematic review identified 6 RCTs and 1 non-RCT to address this question (1.

Much variability occurred among the studies regarding the insulin regimens used in

both the NPH-based groups and the comparator groups. *’

NPH showed a lower BG (blood glucose ) in 4 RCTs while 2 RCTs found no
difference and one observational study . No differences occurred in rates of
hypoglycemia measured as the number of patients with an event or the number of




events per patient in the 5 other studies that reported these data (all with very low
certainty of evidence). In 2 RCTs, no differences occurred in hospital length of stay

(low certainty evidence).*
Comments

These recommendations has been based on low-certainty evidence demonstrating
similar glycemic outcomes for mean BG, hyperglycemia, hypoglycemia, and hospital
LOS with NPH and BBI-based regimens for patients with GC-associated
hyperglycemia in the hospital. Therefore it has been suggested that either NPH- or
BBI-based regimens for glycemic management of GC-associated hyperglycemia.

Neither regimen demonstrated cost, feasibility, acceptability, or equity advantages.*®

Barriers to addressing GC-associated hyperglycemia may be bridged by establishing
protocols and guidelines that outline best practices for achieving and maintaining
glycemic control, such as administration of NPH at the same time as intermediate-

acting GCs, such as prednisone or methylprednisolone.

e In select adult patients with mild hyperglycemia and T2D hospitalized for a
noncritical illness, we suggest using either DPP4i with correction insulin or
scheduled insulin therapy. (Conditional recommendation, low certainty

evidence) 4
Remarks

Select patients include those with T2D that is moderately well-managed as reflected
by a recent HbAlc < 7.5% (9.4 mmol/L), BG < 180 mg/dL (10 mmol/L), and, if on
insulin therapy before hospitalization, to have a total daily insulin dose < 0.6
units/kg/day; this recommendation applies both to patients taking the DPP4i before

admission and those who are not.3*

Patients who develop persistently elevated BG [eg, >180 mg/dL (10 mmol/L)] on
DPP4i therapy should be managed with scheduled insulin therapy; this
recommendation does not apply to patients with T1D or other forms of insulin-

dependent diabetes.>*

Summary of evidence




Based on a metanalysis of 3 RCTs performed in individuals with established T2D
prior to hospitalization, DPP4i dosed once daily compared with BBI therapy may
provide no benefit on glycemic management . In select patients, there may be a
reduced insulin requirement and lower frequency of hypoglycemic events [RR 0.27
(95% CI1 0.09 to 0.84); low certainty evidence]. 4’

The incidence of hypoglycemia was reduced with use of DPP4i in several trials;
however, patients with impaired renal function and those considered to be at higher
risk of hypoglycemia and hyperglycemia were excluded from enrollment. DPP4is are
approved for use and considered safe in patients with any degree of kidney disease
(note that dose adjustment for renal dysfunction is required for select DPP4is; eg,
sitagliptin and alogliptin). Therefore, while patients with advanced kidney disease

may benefit from reduced hypoglycemia, this remains unknown.® %°

Of importance, a meta-analysis excluded those studies in which the intervention was a
combination of DPP4i and scheduled insulin. However, all RCTs except 1 comparing
DPP4i to BBI allowed the use of correction insulin for intermittent hyperglycemia.

Finally, all RCTs included criteria for conversion to scheduled insulin therapy in the

case of persistent hyperglycemia.l >

e For adult patients with diabetes undergoing elective surgical procedures, we
suggest targeting preoperative hemoglobin Alc (HbAlc) levels < 8% (63.9
mmol/mol) and blood glucose (BG) concentrations 100 to 180 mg/dL (5.6 to10

mmol/L). (Conditional recommendation very low certainty evidence)®”5% 52-
62)

For adult patients with diabetes undergoing elective surgical procedures, when
targeting hemoglobin Alc (HbALc) to < 8% (63.9 mmol/mol) is not feasible, we
suggest targeting preoperative blood glucose (BG) concentrations 100 to 180
mg/dL (5.6 to 10 mmol/L). (Conditional recommendation, very low certainty

evidence)(©3-76)
Summary of evidence

A systematic review identified 44 observational (non-RCT) studies to address this
question #’. A minority of patients with T1D were included, a single study recruited

only patients with T1D !, and many studies did not specify the type of diabetes. The




majority of studies were performed in patients undergoing cardiac and orthopedic
surgery, but other surgeries were included. Studies also used different cutoff values
for HbAlc and BG concentrations and different strategies and interventions for peri-
and intraoperative glucose control, which are likely to have affected outcomes. A
meta-analysis of 11 non-RCTs that measured hospital length of stay comparing
patients with a preoperative HbAlc < 7% vs > 7% (<53 mmol/mol vs >53 mmol/mol)
reported a shorter length of stay [MD —0.45 days (95% CI —0.89 to 0.00); very low
level of certainty].(2-62

In 10 non-RCTs, postoperative infections were less frequent in patients with a
preoperative HbAlc < 7% vs > 7% [<53 mmol/mol vs >53 mmol/mol; odds ratio 0.54
(95% C1 0.40 to 0.73); very low level of certainty] 2 53 58.63-69) gimijlar findings were
observed in 2 non-RCTs that compared patients with a preoperative HbAlc < 8% vs >
8% [<63.9 mmol/mol vs >63.9 mmol/mol; odds ratio 0.83 (95% CI 0.15 to 4.63); very
low level of certainty] “>™). One study reported a HbAlc > 7.8% (61.7 mmol/mol) as
the threshold above which a significantly higher rate of wound complications
occurred ). The incidence of postoperative infections may also be reduced in
patients with better glycemic measures in studies using different HbAlc cutoff levels
(<6.5% vs >6.5%, <7.5% vs >7.5%, and < 8% vs >8%; <48.6 mmol/mol vs >48.6

mmol/mol, <58.5 mmol/mol vs >58.5 mmol/mol, and < 63.9 mmol/mol vs >63.9

mmol/mol, respectively) (276),

e In adult patients hospitalized for noncritical illness who are receiving enteral
nutrition with diabetes-specific and nonspecific formulations, use neutral
protamine Hagedorn (NPH)-based or basal bolus regimens. (conditional

recommendation , low certainty evidence)(’-81)
Summary of evidence

The systematic review identified 2 systematic reviews, 1 RCT, and 3 non-RCTs that
address this question. Studies found little to no difference in mean daily blood glucose
between basal or basal bolus insulin vs NPH-based regimens with correctional
(sliding scale) insulin. One observational (non- RCT) study found that the average
hospital length of stay may be reduced by 1.57 days with NPH regimens compared to
basal bolus (95% CI —1.71 to 4.85), and another found that the number of

hypoglycemic events may result in an increase of 41% with basal-bolus compared to




70/30-biphasic insulin [IRR 2.92 (95% CI 0.70 to 12.20)], but these results are

uncertain. No studies reported outcomes related to nurse time and effort. 78

e Metformin administration should be withheld on the day of surgery. Other oral
glucose-lowering agents should be withheld on the morning of the surgery or
procedure, and instead, administer half of the NPH dose or 75-80% doses of
long-acting analog insulin. (Good clinical practice )*

SGLT2 inhibitors should be discontinued 3-4 days before surgery. (Good
clinical practice )3

Reducing basal insulin by 25% the evening before surgery, compared to usual
dosing, is more likely to help achieve perioperative blood glucose goals with a
reduced risk of hypoglycemia. (Good clinical practice, low certainty evidence

)3

In individuals undergoing noncardiac general surgery, utilizing basal insulin in
combination with premeal short or rapid-acting insulin (basal-bolus) coverage
has been linked to enhanced glycemic outcomes and reduced rates of
perioperative complications compared to relying solely on reactive, correction-
only short- or rapid-acting insulin coverage without basal insulin dosing.(Good
clinical practice, low certainty evidence )3

Treatment plans should be reviewed and changed as necessary to prevent
hypoglycemia and recurrent hypoglycemia when a blood glucose value of <70
mg/dL (<3.9 mmol/L) is documented. (Conditional recommendation, low
certainty evidence)?

Remarks
All health care professionals should be aware of hypoglycemia management protocol

Rationale for the recommendation

Numerous instances of inpatient hypoglycemia can be prevented. Therefore, it's
essential for each hospital or hospital system to adopt and implement a hypoglycemia

prevention and management protocol .

e Astructured discharge plan discharge plan should be tailored to the individual

with diabetes. (strong recommendation, moderate certainty evidence )&

Remarks

Implementing a structured discharge plan customized to each individual can

potentially decrease the length of hospital stay and reduce readmission rates while




enhancing satisfaction with the hospital experience. Key strategies include providing
diabetes self-management education before discharge, reconciling diabetes
medications with a focus on access, and scheduling virtual and/or face-to-face follow-
up visits post-discharge. It's crucial to initiate discharge planning upon admission and

to continually update it as the individual's needs evolve .

It is recommended that an outpatient follow-up visit with the primary care clinician,
endocrinologist, or diabetes care and education specialist within one month of
discharge. If there have been changes to glycemic medications or if glucose
management is not optimal at discharge, an earlier appointment (within 1-2 weeks) is
preferred. In some cases, frequent contact may be necessary to prevent hyperglycemia
and hypoglycemia.A discharge algorithm for adjusting glycemic medication, which
takes into account admission A1C levels, diabetes medications before admission, and
insulin usage during hospitalization, has been found to be useful in guiding treatment

decisions and significantly improving A1C levels after discharge °.
Rationale for the recommendation

Implementing a structured discharge plan tailored to each individual has the potential
to reduce the length of hospital stay and lower readmission rates, all while enhancing

satisfaction with the hospital experience.
Research needs

Clinical trials to evaluate the use of other insulin regimens during hospitalization such
as basal plus insulin regimen. Also further research is needed to evaluate the efficacy
and safety of newer agents such as SGLT 2 inhibitors and glucagon like peptide

receptor agonists.

Updating of the guidelines:

These guidelines will be updated whenever there is new evidence.
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