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CASE 1

e A 56-year-old man with type 2 DM

e He is admitted with acute ischemic stroke

e Home medications: Metformin, Sitagliptin, Gliclazide
e Random glucose: 11.1 mmol (200 mg)

e Electrolytes normal

e How do you approach glucose management?



Diabetes in the hospital

e DM is associated with a 4-fold T risk of hospitalization

e Hyperglycemia (>140 mg) occurs in 22-46% of non
critically ill admitted patients

e Prevalence of inpatient DM increased from 15% (2010)

to 20% (in 2019)

e Inpatient hyperglycemia is associated with T mortality
& complications

e DM is associated with longer hospital stay (1-3 days)

Dhatariya K, Umpierrez G. Endo Text 2024; Center for Disease Control & Prevention 2024
Harding J, et al. Diabetes Care 2020;43:106



Glucose care for diabetes
In the hospital

e Perform A1c if DM (if not done in the last 3 months)
or if random glucose >140 mg (7.8 mmol)
e Glucose monitoring:
- POC (point of care) capillary or CGM if already on it
- Before meals for patients who are eating
- Q4-6 hours if patient is not eating or on continuous

enteral feeding

American Diabetes Association. Diabetes Care 2026;49 (supp .1):S339



Glycemic targets in
hospitalized patients

e Wards (non-critically ill patients):

* 100-180 mg (5.6 to 10 mmol) if it can be achieved

without significant hypoglycemia

e ICU:
° 140-180 mg (7.8 -10 mmol)

American Diabetes Association. Diabetes Care 2026;49 (supp .1):S339



Use of DM medications
In the hospital

e Insulin is the most commonly used (safety & efficacy)

¢ Limited data on non-insulin medications

e DPP-4i appear safe (patients with mild hyperglycemia &

ow risk of hypoglycemia)

e Non-insulin medications are usually stopped on
hospital admission

e SGLT-2i can be started or continued during
hospitalization for heart failure, if there are no
contraindications and after recovery from acute illness

American Diabetes Association. Diabetes Care 2026;49 (supp .1):S339



Management of patients admitted
on non-insulin DM medications

e Assess glucose control
(review Alc & home glucose)
o Stop medlcatlons

Controlled Control Uncontrolled
glucose unknown glucose

- Monitor glucose Start schedule
- Correction (sliding scale) insulin insulin
- Reassess after 24 hours

Endocrine Society. J Clin Endocrinol Metab 2022;1-8




Correction (sliding scale) Insulin

e Use alone initially if patient was previously on diet
or non-insulin therapy or no known DM

e Use if glucose was controlled before admission or
control is not known

e Prolonged use alone is strongly discouraged

e Make a decision after 24-48 hours:
- Start basal insulin

or

- No need for insulin



How to do correction
(sliding scale) insulin?

e No controlled studies on how to do it

e Many will start from 10 mmol (180 mg) [or 150 mg]

e With 2 units insulin for each interval of 50 mg or 2
mmol above 180 mg (10 mmol)

e Can use short-acting or rapid-acting insulin



Correction
(sliding scale) iInsulin:

example
Glucose level Insulin dose
181-230 mg 2
231-281 mg 4
282-332 mg 6
333-383 mg 8

384-434 mg 10



After 24 hours of correction
(sliding scale) Insulin only

@ontrolled 9|UCOSGD (Uncontrolled qucoscD

m\lo need for scheduled insulih Gtart scheduled insulin)

- Stop correction insulin
- Can 4 frequency of monitoring

ufasting capillary glucose onlyy




When to start
scheduled insulin?

e If >2 glucose values are >180 mg (10 mmol)
in 24 hours

e Previously uncontrolled DM

e Very high glucose on admission:

[some use >300 mg (16.6 mmol)]



CASE 1: follow up

e Random glucose: 11.1 mmol (200 mg)
e Last A1c (4 months ago): 7.4%
e Patient was kept NPO for swallowing assessment
e Monitor glucose every 6 hours (while awake)
e Correction insulin (sliding scale) was started
e Capillary glucose after 24 hours:
- 13.2 mmol (238 mg), 16.4 (295 mg), 15.6 (281mg)
e What is the plan?



Normal insulin secretion
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Polonsky K et al. New Eng J Med 1988;318:1231



CASE 1: plan

e Start scheduled insulin
e Basal insulin
e Dose?
- 0.1 units/kg/day
e Glargine, Determir or Degludec once/day
Or NPH (start once/day; may be needed bid)

e Can stop correction insulin or continue it



CASE 2

e A 48-year-old woman with type 2 DM is admitted with
acute cholecystitis

e Home medications: Metformin, Dapagliflozin

e Random glucose: 125 mg (6.9 mmol)

e L ast A1c done 2 months ago: 6.6%
e Electrolytes: normal

e How do you approach glucose management?



CASE 2: plan & follow up

e Metformin & Dapagliflozin were stopped

e Measure capillary glucose before meals

e Correctional insulin (sliding scale) was started

e After 24 hours: glucose 128, 155, 160 mg

e What is the plan?

e Glucose is within target. No need for scheduled insulin
e Stop correction insulin (sliding scale)

e Can check glucose only fasting



CASE 3

e A 52-year-old woman is admitted with community-

acquired pneumonia
e She has type 2 DM
e Home medications: Glargine 48 units at bedtime,
Aspart 10 units tid, metformin, vildagliptin, dapagliflozin
e Random glucose: 8.8 mmol (158 mg)

e How do you approach glucose management?



Patients admitted on insulin

e Assess glucose control
(review Alc & home glucose)
o Stop non- |nsuI|n medlcatlons

Gontrolled glucose] C Ontrol ) Ejncontrolled glucos;
U N

nknow

- Same insulin doses
G insulin (by 25%)] CConsider changing insuliD

regimen




CASE 3 : Plan

,[ Eatingl

K If controlled qucosh
or unknown control:

- Basal + meal
- | insulin doses (by 25%)
- With or without

/.If uncontrolled before\:
- Same insulin
- Monitor glucose
- Adjust regimen
- With or without

k correction insulin /

\ correction insulin /




CASE 3 : Plan
[ Not e_ating j

|
/Basal insulin only \

({ dose (by 25%)

e With or without
correction insulin

e Assess need for meal

K insulin in 1-2 days /




CASE 3: follow up

e Admitted with community-acquired pneumonia
e Glargine 48 units
e Stop metformin, vildagliptin and dapaglifiozin
e No home glucose monitoring
e No recent A1c
e The patient will be eating
e Plan?
» | Glargine by 25% (from 48 to 36 units)

* Monitor glucose



SGLT-2i use in the hospital

e Should be avoided with:

* Severe acute illness
* Prolonged fasting
° Surgical procedures

* Ketonemia or ketonuria

e Can start or continue SGLT-2i for patients with heart

failure if there are no contraindications

American Diabetes Association. Diabetes Care 2026;49 (supp .1):S339



CASE 4

e A 55-year-old woman with DM 2 is admitted with
infected diabetic foot

e No regular follow up

e Metformin, Glimepiride, Sitagliptin
e Random glucose: 480 mg (26.6 mmol)
e Electrolytes: normal. No ketones

e How do you approach glucose management?



Patients admitted with
very high glucose

e Some use a glucose level of >300 mg (16.6 mmol)

e Start schedu

e Basal + mea

ed insulin on admission

Insulin

e Dose: 0.5/units/kg/day

e 50% basal +

50% meal insulin

e Monitor capillary glucose

e Adjust doses according to glucose levels



CASE 5

e A 65-year-old man with type 2 DM is admitted to the

hospital with urosepsis

e Home medications: Aspart 70/30 insulin (Novomix 30%):
40 AM and 20 PM, Metformin, Empagliflozin

e Random glucose: 8.3 mmol (150 mg)

e How would you approach glucose management?



Patients admitted on insulin

e Assess glucose control
(review Alc & home glucose)
o Stop non- |nsuI|n medlcatlons

Gontrolled glucose] C ontrol) Elncontrolled glucosa
u N

nknow

- Same insulin doses
¥ insulin (by 25%) - Consider changing insulin

regimen




Plan: our patient on insulin
premixed 70/30

[If patient is eatingj
|
K If uncontrolled before: \

- Adjust insulin or change type

- If controlled before:

k - Consider 4 insulin (by 25%) /




CASE 5: plan
(Premixed insulin)

[ If patient is not eating j

[Give basal insulin only j’

[If using long basaD [If using NPH]

! |
[Reduce dose by 25%] [Reduce dose by 50%]




Patient was on premixed insulin
and is not eating

[ If using long basal insulin ]

Current home insulin:
Aspart 70/30: 40 am, 20 pm
1 |
(Contains 70% NPH)CZS ;m, 14 pm = 42)

KCaIcuIated home dose = { NPH by 25% \
or half of total insulin dose = 30
- Reduce home dose by 25%

kLong basal dose in hospital = 22 units /




Patient was on premixed insulin
and is not eating

( If using NPH |

Current home insulin:
Aspart 70/30: 40 am, 20 pm
i |
(Contains 70% NPH: 28 am, 14 pm )

- Reduce dose by 50%
- New dose = 14 am, 7 pm




CASE 6

e A 55-year-old man is admitted with diabetic foot

e Inpatient regimen: Glargine 32 units at bedtime,

Lispro 10 units am, 15 units lunch, 10 units pm

n-hospital glucose range: 125-200 mg (7-11 mmol)

He will have foot debridement tomorrow

e The surgeon calls for glucose management

e How do you approach glucose management?



Patients on insulin
going for a procedure

2 questions:

1. Length of procedure ?

2. How long will the patient be NPO?



Patients on insulin
going for a procedure

e Short procedure:

- Duration <2 hours

- Expected NPO for <12 hours
Examples:

- Endoscopy

- Cataract

- Foot debridement
- ENT surgery



Insulin : short procedure

- Do the procedure early morning if possible
- Delay am meal insulin till after procedure
- Correction insulin

( On long basal -<¢ dose by 25%)
(Glargine/Detemir/Degludec)

[ On NPH insulin j - [i dose by 50%]




Plan for CASE 6

e Foot debridement is a short procedure

e Glargine 30 units at bedtime

e | Glargine night of surgery by 25% to = 22 units
e Lispro 10 units, 15 units lunch,10 units pm

e Hold lispro on day of surgery

e Delay lispro till patient eats after surgery

e Monitor glucose on morning of surgery

e Correction insulin if needed



Patients with DM
going for surgery

e Complex surgery:

¢ Duration > 2 hours

¢ Expected fasting > 12 hours

( Ex. Cardiac or Gl surgery, kidney transplant)

Use IV insulin infusion



CASE 7

e A 42-year-old man with DM 2 is admitted with a
flare of SLE

e At home he was on Metformin, Dapaglifiozin

e He was started on prednisone 60 mg daily

e Glucose values after 1 day: 270-450 mg

e How would you manage his glucose?



Glucocorticoid therapy &
glucose control

e Management depends on type & duration of treatment

e Short acting steroids usually peak in 4-6 hours

e Prednisone results in high glucose during the day and
may be associated with lower fasting glucose values

e NPH is given here at same time with prednisone

e For long-acting steroids (dexamethasone) or multiple
daily doses, use long-acting basal insulin

e Many patients need the addition of meal insulin

American Diabetes Association. Diabetes Care 2026;49 (supp .1):S339



Case 7: plan

1) Start basal insulin

° Long-acting (Glargine, Detemir or Degludec)
0.1 units/kg/day (once daily)

* Or use NPH (some specialists prefer it)
0.1 units/kg/day
Twice/day (every 12 hours)

2) If glucose is still uncontrolled, add meal insulin (doses &

timing depend on levels of glucose)



CASE 8

e A 62-year-old man with type 2 DM for 7 years

e Medications: Metformin, Empagliflozin, Semaglutide SC
e No diabetes complications

e A1c 7.8%, kidney & liver function: normal

e He is scheduled for elective hernia surgery

e When should he be allowed to have surgery?

e What is the advice for medications preoperatively?



General guide for
preoperative diabetes care

e Preoperative & perioperative hyperglycemia were
associated with surgical site infections
e For elective surgery, the recommended A1c is <8%
e For CGM, the 14-day glucose management indicator
<8% and/or time in range >50% can also be used
e Target perioperative glucose: 100-180 mg (5.6-10 mmol)
e Monitor blood glucose at every 2-4 hours when the
patient takes nothing by mouth and administer meal
iInsulin (short- or rapid-acting) as needed

American Diabetes Association. Diabetes Care 2026;49 (supp .1):S339



Preoperative DM medications

e Hold SGLT-2i 3 days (4 days for ertugliflozin) before
surgery

e Hold other oral DM medications on the day of surgery

e | Long basal insulin on the night of surgery by 25%

e 1 NPH insulin on the night of surgery by 50%

e GLP-1RA and GIP/GLP-1RA:
- If there are symptoms suggestive of delayed gastric

emptying (nausea, vomiting, abdominal pain, dyspepsia),
consider liquid diet for 24 hours before surgery and
may consider holding the medication

American Diabetes Association. Diabetes Care 2026;49 (supp .1):S339
Kindel, TL. et al. Surgery for Obesity and Related Diseases 2024;20:1183



CASE 9

e A 72-year-old man is in a long-term facility
e DM 2, intracerebral bleeding, mechanical ventilation

e He is on continuous enteral (nasogastric) feeding
e Glargine 36 units at bedtime with correctional insulin

o Caplillary glucose:
° 6.am: 9.1-10 mmol (165-205 mgq)

° 12 noon: 14-18 mmol (250-325 mg)
° 6 pm: 15.5-20 mmol (280-360 mg)
* 12 midnight: 16-21 mmol (290-378 mg)

e How would you approach glucose management?



Patients with DM
on enteral feeding

e Glucose targets:

* Assess patient’s condition:
- Age, comorbidities, prognosis, life expectancy

* Hypoglycemia is associated with T mortality

* Can allow glucose up to 12 mmol (215 mg)

* Avoid glucose <7.8 mmol (140 mg)

American Diabetes Association. Diabetes Care 2026;49 (supp .1):S339
Joint British Diabetes Societies for Inpatient Care group. 2019



Patients with DM
on enteral feeding

Basal insulin:

- Glargine or Degludec once/day (some need twice/day)

- NPH twice/day (some need 3 times/day)

Many will need Meal insulin:
- Regular g6-8 hours (may be preferred)

- Rapid (aspart or lispro) q4-6 hours

American Diabetes Association. Diabetes Care 2026;49 (supp .1):S339



CASE 9: plan

e Basal insulin a

one is not enough

e Add meal insu

N

- Regular or rapid (aspart or lispro) insulin

- Regular may

e Dose?

be preferred

- Can start by 4 units tid (or calculate from

correctional insulin chart)

e May continue or stop correction insulin



CASE 10

e A 62-year-old man is admitted to the ICU with sepsis
and severe pneumonia that required mechanical
ventilation

e DM home medications: Metformin, Dapagliflozin,
Glargine 30 units at bedtime, Aspart 10 units AM, 14 units
at lunch, 10 units PM

e How would you approach glucose management ?



IV insulin infusion




Indications for intravenous insulin

e Critical care iliness (medical/surgical)

e llinesses requiring prompt glucose control
e Complex surgery (Gl, cardiac)

e Labor and delivery

e Prolonged NPO

e Total parenteral nutrition therapy

e Pre-operative

Pérez A, et al. Am J Ther 2020;27(1):e71



Starting IV insulin

e Starting rate:

- Total home insulin dose = 24
OR: Perglucose level:
e 180-230 mg (10-13 mmol) = 1 unit/hr
¢ 231-280 mg (13.1-15.5 mmol) M 2 units/hr
e > 280 mg (15.5 mmol) M 3 units/hr

° Target glucose: 140-180 mg (7.8-10 mmol)




Protocol for IV insulin infusion

Capillary glucose
mg (mmol)

Action

Capillary glucose
monitoring

>180 mg (10 mmol)

Increase insulin rate by
1 unit/h till target is reached

Every 1 hour (every 30 min.
during surgery)

140-180 mg (7.8-10 mmol)

Target Range
Keep same insulin rate

- Every 2 hours

- Once glucose is stable
for 6 hours, monitor
every 4 hours

70-139 mg (3.9-7.7 mmol)

Reduce insulin rate by
1 unit/h

check glucose within
1 hour

<70 mg (3.9 mmol)

- Stop insulin infusion

- Give 50 ml of D50 IV

- When glucose >140 mg
(7.8 mmol), restart insulin at
half previous rate

- Call physician

Check glucose every 15
minutes till >70 mg (3.9 mmol)




For talks & educational materials:

www.eledrisi.com
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