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Table 1—Risk factors for hypoglycemia and hyperglycemia in non—critically ill hospitalized individuals with diabetes

Risk factors for both hypoglycemia and

Risk factors for hypoglycemia hyperglycemia Risk factors for hyperglycemia

e Chronic liver disease or liver failure/ e Advanced age e Insulin treatment before hospitalization
cirrhosis e Acute and chronic kidney injury e High HbA;. levels at admission

e History of cerebrovascular accident e Long duration of diabetes e Male sex

e Aggressive insulin treatment plans during e Multiple and severe comorbidities (e.g., e Elevated LDL cholesterol levels
hospitalization as assessed with the Charlson e Enteral or parenteral nutritional therapies

e Mismatch of POC glucose testing with comorbidity index [103]) e Glucocorticoid therapies

Low BMI
Low C-peptide

insulin dosing and meal delivery

e Frequent insulin dosing

e Failure to address changes in
glucocorticoid doses or nutritional
therapies

e Impaired hypoglycemia awareness

e History of severe hypoglycemia

e Poor meal intake

e Nonstandard therapies: sulfonylurea,
premixed insulins, and concentrated
insulins (e.g., U-500 regular insulin and
U-300 glargine)

e Correctional insulin overnight
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Figure 2—Three glycemic ranges to consider in aiming for an overall TIR of 3.9-10.0 mmol/L
(70-180 mg/dL) during hospitalization. For the recommendations of increasing insulin (yellow
area) or decreasing insulin (red area), the proposed CGM-based insulin titration protocol
(Supplementary Material 2) may be used as a guide.
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Table 2—Insulin treatment from non-AID insulin pump and AID systems

Nonperioperative care (applies also to hospitalized nonsurgical individuals)

e Non-AID insulin pump: Insulin titration for basal rate insulin and prandial insulin may follow the same adjustments as for an MDI plan in
Supplementary Material 2 (where basal insulin in the MDI plan corresponds to basal rate for non-AlID insulin pump users).

¢ AID systems: Automated mode should be continued. In hospitalized individuals who are not eating or at risk for hypoglycemia (section 1), raising
the target or use of nonaggressive insulin titration modes (e.g., exercise mode) may be feasible. “Sleep activity,” offered by some AID systems
to maintain a narrower overnight glucose target and to pause automated correction boluses during this period, can be used when possible to
reduce nocturnal hypoglycemia.

* Both non-AID insulin pump and AID systems: Transitioning to an MDI plan (Table 3) should only be considered if there are contraindica-
tions to continuing the use of the CGM, non-AID, or AID system (section 1) or if the insulin requirements increase to a level where the
AID system can no longer maintain adequate glycemic management. In such instances, continuing the AID system in nonautomated
mode may be a viable alternative.

Perioperative care

* Non-AID insulin pump: Adjust the basal rate hourly during intraoperative care or when clinically indicated. Insulin titration for basal rate
insulin and prandial insulin may follow the same adjustments as for an MDI plan in Supplementary Material 2 (where basal insulin in the
MDI plan corresponds to basal rate for non-AID insulin pump users).

e AID systems: Same as for nonperioperative care.

¢ Both non-AID insulin pump and AID systems: The individual should bring all necessary pump supplies (if not hospital provided) to the hospital
and insert a new subcutaneous infusion set outside the planned surgical area the day before surgery. Before the surgical procedure, a qualified
health care professional should ideally assess and, if necessary, adjust the patient’s insulin pump settings. It should be confirmed that there is
enough insulin in the pump’s reservoir to prevent it from running out on the day of the surgery. During the surgical procedure, the anesthesiol-
ogist must have access to the insulin pump, allowing for suspension or disconnection if necessary. In the event of abrupt discontinuation, man-
agement in hospitalized individuals should be by insulin infusion corresponding to the basal rate as per local guideline.
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Table 3—Scheduled transition from non-AID insulin pump or AID to pen-based insulin plan for nonperioperative care
(applies also to hospitalized nonsurgical individuals)

Insulin management
e Determine the 24-h basal dose of insulin from the pump settings and give basal insulin subcutaneously 2 h before discontinuing insulin

pump therapy. Of note, some AID systems, such as Omnipod 5, may not offer detailed information on basal patterns and instead report
only the total daily insulin dose. In these cases, the total daily dose can be divided evenly between basal and prandial insulin. Alterna-
tively, the basal and prandial components can be estimated with the formulas in Supplementary Material 2.

e Correctional insulin with rapid-acting insulin is to be added when hyperglycemia is observed, according to the usual institutional guideline
or an individual’s known insulin sensitivity (correction) factor.

e Adjust basal and prandial insulin doses daily from CGM-based glucose levels (Supplementary Material 2).

Resuming non-AlD insulin pump or AID
e The non-AID insulin pump or AID treatment can be resumed when no contraindications are present anymore (section 1).
e For non-AlID insulin pump therapy, the pump can be resumed with the normal basal insulin rate 22 h after the last basal insulin injection by pen.
* AID systems can be resumed once the effect of the injected basal insulin has substantially worn off (e.g., 22 h after last injection) to pre-

vent underestimation of basal and correction needs the following day.
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Table 4—Workflows and good practice points for inpatient CGM, non-AID insulin pumps, and AID systems for clinical staff

Setting up and maintaining the devices

e Safe insertion and removal of the CGM system, non-AlD insulin pump, or AID, including manufacturer-recommended sensor insertion site.

¢ Preferably, transmitting CGM signals to the nursing stations or elsewhere for telemetric viewing.

* When and how to remove the CGM and/or non-AID insulin pump, or AID, e.g., due to run-out time, contraindications (section 1), or im-
aging procedures (section 8).

¢ Be aware of performing POC glucose tests in the sensor warm-up period and the first 24 h after insertion (section 6).

¢ When to perform a POC glucose test with a standard glucometer to validate CGM accuracy (section 6).

e Consider protective covers to prevent dislodgement or pressure-induced false lows (CGMs only), particularly in the case of frequent repo-
sitioning and during transfers and periods of prolonged bed rest for the individual.

¢ Pumps only: include a contingency plan detailing the actions to be taken if discontinuation of the non-AID insulin pump or AID system is
needed unexpectedly, such as due to an extended surgical procedure or contraindications (section 1).

* Pumps only: ensure correct infusion set priming. The infusion site should be monitored for any signs of inflammation, leakage, or other issues.

Insulin titration for CGM users and insulin pump users
¢ Sessions on how to use the CGM-based insulin titration protocol (Supplementary Material 2) and CGM visualization tools (e.g., via the
CGM manufacturer’s official software or in telemetric setups).
¢ |nterpreting trends over time in CGM glucose levels rather than single data points as with traditional POC glucose testing.
e Training in avoiding insulin stacking by only reacting to hyperglycemic alarms and not to random viewing of the CGM glucose levels.

CGM alarms
* Appropriate settings for hypoglycemia and hyperglycemic alarms (section 5).
e Appropriate actions taken in response to alarms, including response time (section 5).

Documenting in the EHR
¢ |nstructions on how and why CGM data, non-AID insulin pump data, or AID data documentation is important in the EHR (Table 5).
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devices

Figure 3—Workflow to guide clinical staff in managing hospitalized individuals with diabetes using diabetes devices.
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Table 5—Points to consider in documenting CGM, non-AID insulin pump, or AID data in the EHR

Setting up and maintaining the devices
¢ Document the type of CGM, non-AID insulin pump, or AID. Note whether the device is handled by the individual or use is dependent on
staff supervision, and whether the pump is in manual mode or AID mode.
¢ Document the location/insertion site of the CGM, non-AID insulin pump, or AID and when replacement should occur (e.g., due to run-out time).

Registration of CGM, non-AID insulin pump, or AID data
* Glucose levels from CGM should be clearly distinguishable from POC glucose measurements obtained with standard glucometers or labo-
ratory tests whether data are registered as CGM summary statistics/metrics or individual glucose measurements.
¢ All individual glucose levels or CGM-based summary statistics/metrics should be documented if deemed important for clinical decision making.
* The ability of hospitalized individuals to self-manage CGM, insulin pumps, or AID should be assessed daily and, if inadequate, and if clini-
cal staff cannot support device use, the therapy should be reevaluated (section 1).

* Pumps only: document the individual’s insulin pump settings including glycemic goals and current basal rate (non-AID insulin pump users
only) and estimated basal insulin delivery (AID users).

Insulin titration
¢ Document how basal, prandial, and/or correctional insulin was titrated by clinical discretion or by a standardized CGM-based insulin titra-
tion protocol (Supplementary Material 2).
e Plan for how often insulin titration should be done, e.g., daily or at clinical discretion.

CGM alarms

* Settings for hypoglycemia and hyperglycemic alarms including response time (section 5).
* Actions taken, including response time.
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