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Diabetes Medication Management with Hospitalisation

Outline

* Medication use prior to hospital

* Medication use during hospital

* Medication use after hospital
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Diabetes affects 1 in 4 inpatients in Australian
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Acute illness and surgery alters physiology, hence diabetes becomes less stable,
characterised by greater glycaemic variability including marked hyper and hypoglycaemia

AN
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‘Before Hospital’ ‘In Hospital’ ‘After Hospital’

Diabetes medication management therefore needs to be modified

>
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Diabetes Management Pre Hospitalisation Themes
 Medication complexity
 Medication assessment prior to elective surgery

 GLP-1 Receptor Agonists (GLP1RA) & SGLT2 Inhibitors (SGLT2i)
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Diabetes medications are proliferating!
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DPP4i, dipeptidyl peptidase-4 inhibitor; GLP-1 RA, glucagon-like peptide-1 receptor agonist; TZD, thiazolidinedione,
SU: sulphonurea. DeFronzo RA. Diabetes. 2009;58(4):773—795.
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Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (in addition te comprehensive CV risk management)*

Goal: Achievement and Maintenance of Glycemic and Weight Management Goals

+ASCYDt +Indicators of high risk +HF +CKD Glycemic Management: Choose Achievement and Maintenance of
Defined differently across While definitions vary, most Current or prior eGFR <60 mLimin per 1.73 m? OR approaches that provide the Weight Management Goals:
CVOTs but all included comprise =55 years of age symptoms albuminuria (ACR =3.0 mg/mmol efficacy to achieve goals: T .
individuals with established with two or more additional of HF with [30mglgl). These measurements Metformin OR Agents) including [ Set individualized weight management goals ]
CVD (e.g., M1, stroke. any risk factors (including obesity, documented may vary over time; thus, a repeat COMBINATION therapy that provide
revascularization procedure). hypertension, smoking, HFrEF or HFpEF measure is required to document CKD. adequate EFFICACY to achieve General lifestyle advice: Intensive evidence-
Variably included: conditions dyslipidemia, or alburninuria) and maintain t ot goals medical nutrition based structured
such as transient ischemic Consider avoid h ::rc ) Mﬁﬁmm weight management
atfack, unstable angina, ) Sitr avakiance a1 Wypogiycemia a p activity program
amputation, sympmi,a“c +LKD (on maximally tolerated dose priority in high-risk individuals
o m::r:"":_'::azm"m BRI I Consider medication Consider metabolic
ry disease. I PREFERABLY In general, higher efficacy approaches for weight loss surgery
with proven SGLT2P with primary evidence of have greater Iikel!hund of achieving
HE I::nefit reducing CKD pragression glycemic goals When choesing glucose-lowering therapies:
+ASCVD/Indicators of High Risk in thi . . Efficacy for glucose lowering Consider regimen with high-to-very-high dual
in this Wse S6LTZ in people with an eGFR
population =20 mLimin per 1.73 m; once initiated Very High: glucose and weight efficacy
GLP-1 RA" with proven SGLT2i¢ with proven shauld be continued until initiation Dulaglutide (high dose),
CVD benefit CVD enefit of dialysis or transplantation Semaglutide, Tirzepatide |
-E;F ; u;;m: OR -c;nu- 'ef - f' —— Efficacy for weight loss
- ith proven enefit i o L .
SGLT2i not tolerated or contraindicated t"‘."'"“““‘ . m“h'm.m h’ H“!t ’
Injectable (GLP-1 RA/Insulin) Semaglutide, Tirzepatide
High: High:
If HbA, above target, for patients GLP-1RA (not listed above), Metformin, Dulaglutide, Liraglutide
: N " on SELT2i, consider incorporating a S6LT2i, Sulfonylurea, TZ0 Intermediate:
« For patients on a GLP-1 RA consider adding SGLT2i with GLP-1 RA or vice versa et S GLP-1RA (not listed above), SGLT2i
proven CVD benefit or vice versa DPP-&i Neutral:
- T l DPP-4i, Metformin
2 J
| If additional cardiorenal risk reduction or glycemic lowering needed If HbA, above target |
|
Australian Commission on

Safety and Quality in Health Care Davies M et al, Diabetes Care 2022
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e Journal of Clinical Endocrinology taholism, 2024, 00, 1- -"
Iﬁps{.’fﬂni_u{g;'flfmlﬂ.f'rtﬁqzwdgaingsl&Mg pollsm. 2024, 00.1°9 -I - The DINGO StUdy
Advance access publication 27 January 2024 i
Clinical Research Article ENDOCHINE OXFORD

5’8 y
Hyperglycemia in Hospital: An Independent Marker of
Infection, Acute Kidney Injury, and Stroke for Hospital
Inpatients
Rahul D. Barmanray,%*® Mervyn Kyi,*® Leon J. Worth,*5® Peter G. Colman,'2®
Leonid Churilov,??*[® Timothy N. Fazio,*® Gerry Rayman,”’® Vicky Gonzalez,' Candice Hall,’
0
Siikcoine Hyperglycemia No hyperglycemia Adjusted 95% Adjusted
(n=1,147) (n=1,411) OR Cl P value

Healthcare-associated infection 130 (11.3) 100 (7.1) i 1.03 1.01-1.05 0.003 *
Acute kidney injury 120 (10.5) 59 (4.2) . 1.07  1.05-1.09 <0.001 ***
Stroke 10 (0.9) 1(0.1) . 1.05  1.04-1.06 <0.001 ***
Acute coronary syndrome 13 (1.1) 6 (0.4) - 1.00 0.99-1.01 0.27
Mortality 50 (4.4) 32 (2.3) . 102  0.99-1.03  0.052

| | |

0.90 1.0 1.1
Australian Commissionon
Safety and Quality in Health Care
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Inpatient Harms (NaDIA 2016)

Hypoglycaemia (<3.0 mmol/L) 1in 12
Hypoglycaemia requiring injectable treatment 1in 60

Diabetic Ketoacidosis (DKA) arising in hospital 1in 25 (of T1D)

s Hyperglycaemic Hyperosmolar State (HHS) arising in hospital 1in 500 (of T2D)
" Foot wounds arising in hospital 1in75

&
\'&}/ Prescription Errors 1in5
(i(: o Management Error (inertia) 1in4
Australian Commission on Prof. G. Rayman established NaDIA England 2009

Safety and Quality in Health Care
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i, 45 Ciinical Obesity Senvices Australian Diabetes Society
Clinical Practice Recommendations regarding patients
taking GLP-1 receptor agonists and dual GLP-1/GIP

receptor co-agonists prior to anaesthesia or sedation for
surgical and endoscopic procedures.

Recommendations relating to GLP-1RAs and GLP-1/GIPRAs and sedation or anaesthesia:

= All patients should be asked about the use of GLP-1RAs and GLP-1/GIPRAs prior to anaesthesia or sedation for
surgical and endoscopic procedures and be involved in discussion and planning regarding the risk of aspiration.

= Elective preprocedural cessation of GLP-1RAs and GLP-1/GIPRAs is not recommended, and risks hyperglycaemia in
people with diabetes and may compromise weight control where patients are taking GLP-1RAs and GLP-1/GIPRAs for
this indication.

= Patients should be asked about the use of other medications and medical conditions which may exacerbate gastrointestinal
symptoms and delay gastric emptying, such as, but not limited to bowel dysmotility, gastroparesis, and Farkinson's disease.

* Preprocedural diet modification with 24-hour clear fluid diet, followed by standard 6-hour fasting, should be
recommended for all patients receiving GLP-1 RAs and GLP-1/GIPRAs.

* Risk mitigation options should be undertaken for those who have not withheld solids for 24 hours. These include
detection of residual gastric contents, prokinetic agents, modification of anaesthesia, or deferral of procedure (see figure
and explanatory notes).

Australian Commissionon
Safety and Quality in Health Care
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Figure: Clinical practice recommendations for patients
taking GLP-1 receptor agonists and dual GLP-1 Patient receiving GLP-1RA or GLP-1/GIF “A?q
and GIP receptor co-agonists prior to anaesthesia I
// or sedation for surgical and endoscopic procedures.
Numbers relate to the explanatory notes following.

These guidelines do not apply.
Proceed with usual airway
precautions

Clear fluid diet for 24 hours
prior to procedure, with 6-hour
fast pre-procedure

Proceed with usual

) i u, - Proceed with any of the following risk mitigation strategies
airway precautions .

(not listed in order of preference)
! ! '
Bedside gastric ultrasound
to determine gastric contents Intravenous erythromyci Proceed as per
OR {in absence of contraindications) loeal pratacals far Defer pracedure
prior to procedure to accelerate unfasted patients

Minimally sedated gastroscopy with ultrathin
Smim gastroscope (depending on availability)

gastric emptying

|
v v ¥ Bedside gastric ultrasound n
Assessment strongly Retained gastric contents present. o] Wit 50 - 190 minutes b oo om o m N to ueiermmeg:s:nc contents
suggests empty stomach Management aptions incude: h
N Pty - gement options incu Minimally sedated gastroscopy with ultrathin
| Smm gastroscope [depending on availability)
]
h 4 * Y ‘ ¢ *"
Proceed with usual Proceed as per . Int.ramr!r:us *.'"‘““".“"““ . Proceed with usual Asgessment strongly
airway precautions local pratocols for Defer procedure (n absence of contraindications} prior to airw recautions ity sugpests empty stomach
unfasr-:ed patients P procedure to accelerate gastric emptying el EE "

Australian Commissionon
Safety and Quality in Health Care
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ALERT <( ads

Severe Euglycaemic Ketoacidosis with SGLT2 Inhibitor Use in the Perioperative
Period

Recommendations for Practice

o SGLT2i be ceased at least 3 days pre-operatively (2 days prior to surgery and the day of surgery)
or in other physically stressful situations. This may require an increase in other gluoose-loweﬁh-g-
drugs during this time.
» Strongly consider postponing non-urgent surgery if SGLT2 inhibitors have not been ceased prior
to surgery and either blood ketones are >0.6 mmol/L, or HbA1c is >9.0%, as these are indicators
of insulin insufficiency and a higher risk of DKA.
¢ Routinely check both blood glucose and blood ketone levels in the perioperative period if the
patient is unwell or is fasting or has limited oral intake, and has been on an SGLT2i prior to
surgery.
¢ Ifthe blood ketone level is >0.6 mmol/L in an unwell pre- or peri-operative patient or >1.5 mmol/L
in all other unwell inpatients who have been on an SGLT2i, the treating medical officer and,
where relevant, anaesthetist, should be contacted to perform an URGENT VBG to measure the
pH
e |tis strongly recommended that all patients with DKA are reviewed by an endocrinologist or
physician on-call. If required contact your referral tertiary hospital for advice.
e SCLT2i should only be restarted post-operatively when the patient is eating and drinking and
close to discharge (usually 3-5 days post-surgery).
e Patients who have day surgery/procedures should only recommence SGLT2i if on full oral intake.
It may be prudent to consider delaying recommencement of SGLT2i for a further 24 hours though
consideration should also be given to the impact of withholding these agents (and metformin if on
combined medication) on glycaemic control. ——
« Check blood glucose and blood ketone levels if patient has been taking an SGLT2i (prior to or "
following surgery) and is unwell in the week following surgery. e

MELROURNE

Australian Commissionon
Safety and Quality in Health Care
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Diabetes Management During Hospitalisation Themes

* Medication changes for safety and combatting dysglycaemia
« Early intervention proactive multi-disciplinary care

* Medical device technology in the future

Australian Commissionon
Safety and Quality in Health Care



Diabetes Management During Hospitalisation

+ NATIONAL MEDICINES
SYMPOSIUM 2025 Inpatient management fundamentals 1 =,
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For significant acute illness with longer hospital stay use of basal bolus insulin therapy is favoured
Hence usual diabetes medications are often paused and inpatients transition to multi dose insulin

Sulphonylureas — risk hypoglycaemia SGLT2i - ketoacidosis
Premixed insulin — risk hypoglycaemia Metformin — lactic acidosis
Long-acting “basal” insulin Short-acting “bolus” insulin Special considerations
0.20 — 0.25 unit per kg 0.20 - 0.25 unit per kg (tds divided) o Total daily dose
e.g. Insulin glargine e.g. Novorapid, Actrapid . Intravengug |nsuI|n. requirements
« Pre-admission regimen
Covers immediate or short-term rise in

Provides background insulin to suppress

. ; e Weight-based calculations
hepatic glucose output esp. overnight

glucose
e Nutritional supplements

When to use e Oral intake

When to use e With meals e Renal function (25-50% decrease insulin)

e Essential in type 1 diabetes e Addition of non-insulin diabetes

medications for insulin sensitisation
e.g. DPP4 inhibitors, GLP1RA)

e Stress hyperglycaemia

e Patients with existing diabetes e Patients without diabetes who don't

e If persistent hyperglycaemia despite Fequire basal insulin
e “top up” insulin

rapid-acting insulin

Australian Commissionon
Safety and Quality in Health Care



The Specialist Treatment of - - | (W "2
Inpatients: Caring for Diabetes in 8:2mmoll. : | 8.6 mmoll ( —-'
Surgery (STOIC-D Surgery) Trial: 0201 3 S e
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Early Diabetes Care Improves Outcomes Em S
e Multidisciplinary -
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- Diabetes Nurse Practitioner 0.00 | | _ :

- Diabetes Ed ucator ’ Patient-day m;gm glucose (mmoII1L5) “

_ D | e t | 3 t | an Figure 2—PDMG by study group. Summary statistics are given as median (IQR). ***P < 0.001.
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 Electronic-based care
Digital tools including
Networked Blood Glucose Meters and EMR

10.01 Control
8.2% Intervention

—

2
o
(&)

-2
o

o

o

2.6%

i 7o 2.2%
. 1.5%

(3
N
(3

e Bedside care

Proportion experiencing HAI (%) >

o
Proportion experiencing HAI (%) 0

o
o
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Australian Commission on i Figure 3—HAI by study group A) overall and B) categorized by infection site. *P < 0.05.

Safety and Quality in Health Care Barmanray R et al, Diabetes Care 2024
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CGM & Insulin Pumps Medical Device Technology will transform future inpatient care

: Real-time CGM in Acute Care may Automated Insulin Delivery Pump
Inpatient CGM use on the d h | : .
: : eécrease nypoglycaemia Systems in Acute Care
rise for people with T1D
n=185 Medicine or Surgery Wards n=37 Abdominal surgery
T2D or T1D on Insulin Diabetes or Pre-Diabetes HbAlc 25.7%
30 aMH mEH =PH Dexcom G6 CGM Real time vs usual POC BG Randomised Fully Closed Loop Pump vs .Usual Care
3? ith Contrdl-IC
< AC\
| o= 1 Loop Algorithm
__% 20 A 5
E: 8 HPOC B CGM
o
c 4
£ 10/ :
S ¢
& 2 !
0
2021 ,3,';232'_ 2023 ’ Events /patient
000 00 03:00 06:00 09:00 — 0}2(,0:}, (hoursi)S 00 18:00 21:00 00:00
Wang R et al Int Med J 2025 39% decrease hypoglycaemia events in Time in target glucose range 3.9 — 10mmol/L

Patients who experience initial hypoglycaemia Improved 80% FCL vs 54% UC (>6 hrs per day)

Spanakis E et al Diab Care 2022
Australian Commission on P Krutkyte G et al Anna Surg 2025

Safety and Quality in Health Care
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Diabetes Management Post Hospitalisation Themes

 Medications needs to be revised with transition to home

» Early intervention improves outcomes

Australian Commissionon
Safety and Quality in Health Care
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Discharge planning considerations

/Pre-existing glycaemic status

HbAlc

6-7%: maintain baseline therapy

7-9%: escalate with SGLT2i or GLP1-RA or

\ Communication of
diabetes management plan

M

insulin 4 ... i N
>9%: insulin Medication adjustment
K ' / / B\ Short-term: Insulin titration
Long-term: Adjunctive therapies &

[ Patient preference & related factors 1 N potential insulin wean

. .
Follow up health professional care

Primary care
[ Cardio-kidney metabolic health 1 = Specialist care short term
Specialist care long term

o

Australian Commissionon
Safety and Quality in Health Care



Svmeosiomaosa = Which diabetes medication?

Medication Glucose Hypo risk Weight
reduction

Metformin High No Neutral Potential Neutral Neutral Neutral
benefit
SGLT2i Medium-high No Loss Benefit Benefit Benefit Unknown
GLP-1 RA High-very No Loss Benefit HFpEF Benefit Benefit
high benefit

GIP/GLP-1 Very high No Loss Benefit Benefit Unknown Benefit
RA

Insulin Very high Yes Gain Neutral Neutral Neutral Unknown

Australian Commissionon
Safety and Quality in Health Care
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Evidence that early intervention with specialist multi-disciplinary diabetes care in hospital
improves glycaemia post hospitalisation

RAPIDS RCT STOIC-D Surgery RCT
Subgroup (admission HbAlc >8.0%)
69.5 69.9
HoAde Changa ,EJ_. mmol'mol  mmol/mol
c
,L‘ 8 Control 1 H
0.0+ ‘:’2 8.5% 8.5%
0.5+ S
£ 404 E
b c
[
% el = 66.6 705
2.0 b mmol'mol mmol/mol
E
25 . : <C  Active 1 ‘ ( @
Usual Proactive © 8.2% 8.6%
=
Admission HbAlc 9.6 (14) 10.0 (1.8)
Follow-up HoAlc 9.0 (1L8) 8.5 (1.7 . . . -
i o Hb 67 68 69 70
Change in HbALc -0.6 et HbA1c IFCC (mmol/mol)
Kyi M et al J Hosp Med 2023 Gamage | et al JCEM 2025

Australian Commissionon
Safety and Quality in Health Care
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Diabetes Medication Management with Hospitalisation
Summary of Transitions in Care

Pre Hospitalisation
o Assessment for safe usage of diabetes medications prior to hospitalisation is key
o Optimising glycaemia to avoid perioperative dysglycaemia is ideal

During Hospitalisation
o Some diabetes medications needs to paused and basal bolus insulin regimens are frequently used
o Early Inpatient Diabetes multi-disciplinary care is warranted for high risk/complex patient scenarios
with the intent of improving patient-centred care in hospital and post discharge

Post Hospitalisation
o Communication of diabetes medication changes and follow up plans are paramount
o Cardio-kidney metabolic protective medications (GLP1RA, SGLT2i) should be considered where appropriate

Australian Commissionon
Safety and Quality in Health Care
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