
Hong Kong Rehab Nursing Society Seminar:
“Update Diabetes Nursing Practice”

Medical treatment 

Date : 12 June 2026 

Time : 7:00 pm - 9:00 pm



Medical treatment in Diabetes

A) Part one - Oral Antidiabetic drugs (OADs)

B)   Part two - Injectables 



Part one – Oral Antidiabetic 
drugs (OADs)



Characteristics of Type 2 DM







1. Metformin (MF)

• Time to take: with or after meals

• Optimal dose: 2-3g per day

• 1st line anti-diabetic drug in HA

• Action: ↑Insulin sensitivity, suppress hepatic glucose 
production

• Adverse effect: GI intolerance eg diarrhea, anorexia 

• Should be started with a lower dose then titrate up to optimal 
dose as tolerated

• Reduce dose or off if  renal function

• Beware of blood glucose  once MF being off



Metformin - Summary



Prevent Lactic Acidosis

• Avoid MF use during acute kidney injury or at hypoxia state 

• Aware of those new combined drugs with MF e.g. JanuMet

• “Safe Use of MF in Adults with T2 DM and CKD: lower dosages and 
sick day education are essential” 

Canadian Journal of Diabetes. 43 (2019) 76-80









2. Sulphonylurea (SU)





Nursing Care

• Time to take – 30 min before main meals BUT 

• Always alert hypoglycemia especially the following patients:
➢ Elderly

➢ Have dementia or cognitive problems

➢ Prone to hypoglycemia / brittle DM

➢ Drop in renal function, reduce dose or stop if  RFT or  LFT 

➢ Always remind to follow by carb intake (be caution when patient is NPO except med)

➢ Higher risk in patients with irregular meal time and carb portion 

➢ Alert dental problems and sick days that affect patients’ oral intake 



Sulphonylurea

Diamicron 80mg (Gliclazide)

Minidiab 5mg (Glipizide)

 

Amaryl (Glimepiride)

Diamicron MR 30mg



3. Thiazolidnediones (TZD):
Pioglitazone (Actos)



Thiazolidnediones (TZD):
Pioglitazone (Actos)
➢Mechanism of action: very potent insulin sensitizer at both liver + peripheral 

tissues (muscle & fat cells)

➢Suppresses lipolysis

➢Re-distribute visceral fat to subcutaneous region

Clinical parameters that may predict clinical efficacy of pioglitazone

✓Central obesity

✓Low HDL levels

✓Presence of fatty liver



Side Effects

• Edema and weight gain 

• Sore throat, muscle pain

• Bone fracture (0.5/100 pt yr)

Precautions:
• Hepatic impairment (99% metabolized by liver)

• Class III/IV heart failure 

• Existing fluid retention 

• DKA

Nursing advice:
• Aware of fluid retention – edema, SOB, HF





Practical Hints in the Clinical Use of 
Pioglitazone
1. A very potent glucose-lowering drug esp. in patients with insulin resistance

2. Starting dose 15 mg stepping up to optimal dose 30 mg daily if tolerated

3. Lower the starting dose (7.5 mg) in patients with advanced CKD (eGFR <30 
ml/min)

4. If add-on to SU or insulin, please reduce dose of SU/insulin 

5. A preferred OAD in patients with MASLD and history of ischaemic stroke

6. Ensure adequate vitamin D/Ca intake to optimise bone health especially in 
elderly

7. Avoid use of PIO in patients with history of CA bladder



Pathophysiologies of T2DM – the Ominous 
Octet







Action of Glucagon Like Peptide 1    (GLP-1)  and 
Glucose-dependent Insulintrophic Peptide (GIP)
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Galvus (vildagliptin) 

50mg

 

4. DPP-4 Inhibitors

Januvia (sitagliptin)

 100mg 

Onglyza (saxagliptin) 5mg 

Alogliptin (Nesina) 25mg



Nursing Advice
• Administration: 

❖With or without food, same time each day 

• Side effects:

❖URTI, headache, nasopharyngitis 

❖Acute Pancreatitis - so not for patients with history of 
pancreatitis

❖Stop and seek medical advice if acute abdominal pain 

• ↓ dose in patients with ↓ RFT (80% metabolized by kidney) 
except Trajenta (80% by Liver)

• Lower hypoglycemic risk as compared with SU / Insulin

• Be caution when patient is NPO except med
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DPP4 inhibitor - summary



5. Sodium Glucose Co-Transporter 2 
(SGLT2)  Inhibitor





Sodium Glucose Co-Transporter 2 
(SGLT2)  Inhibitor  

• Dapagliflozin (Forxiga) / Empagliflozin (Jardiance)

• Administration: before the first meal

• Action: inhibit SGLT2 in the kidneys → urinary 
glucose excretion → lower BSL  

• SE: Low risk of hypoglycemia, urinary tract infection, 
Euglycemia DKA

• Precaution: reduce dose with renal impairment





Nursing Advice 
Watch out for side effect: 

• Hypotension – HBPM
• Dehydration –  fluid intake
• Urinary tract infection, genital infection – hygiene, stop and seek 

medical advice if dysuria or signs of infection
• Hyperkalaemia (caution if with ACEI/ARB)
• ↑ bladder cancer (Dapagliflozin) – inform pt possible S/E
• Bone fracture & ↑ 2x risk of leg/foot amputation (FDA – Canagliflozin) – 

inform pt possible S/E

Precaution: 
• reduce dose for patients with renal impairment
• Stop if prolonged fasting, acute illness/stress, undergo planned 

operation (at least 3 days before), DKA 
• Avoid simultaneous initiation of SGLT2i and GLP1-RA
• Caution for dehydration in the elderly especially in patients on pre-

existing diuretic therapy  

FDA Warning: 
• Euglycemia DKA – difficult to aware (not for T1 usually)



Some warnings regarding SGLT2i

1. Caution for dehydration in the elderly especially in patients on pre-existing 
diuretic therapy and poor oral intake

2. Caution in patients with poor perineal hygiene eg on napkins

3. Caution in patients with peripheral arterial disease

4. Caution for DKA in patients with normal or low BMI, which may indicate 
underlying insulin deficiency ⇒ potential risk of DKA



ActoPlus MetXR: Actos + 
Metformin  XR

Actosmet: Actos + Metformin



New Combined Drugs:

• Oseni:  alogliptin + pioglitazone

• Nesina Met: alogliptin  + Metformin

• GalvusMet:  Vildagliptin + Metformin





6. Others - Glinides 

• Repaglinide (Novonorm®)

• prandial β-cell stimulator: augment glucose-induced insulin secretion 
in T2DM

• taken at the beginning of each meal



6. Others - Alpha-glucosidase inhibitors 



Alpha-glucosidase inhibitors 





The rationale for combination therapy

• Two (or more) anti-diabetic agents that have different mechanisms of 
action

• Two agents each at less than maximum dose rather than increase in 
initial medicine to maximum dosage

• Fewer side effects than monotherapy at higher doses



Expected effect of anti-diabetic agents
Class of Medicine Expected Decrease In A1c In 

Mono-Therapy

Alpha-glucosidase inhibitor 0.5-0.8%

Biguanide 1.0-2.0%

Insulin sensitizers (Thiazolidinediones) 0.5-1.4%

Insulin secretagogues (eg Sulphonylurea) 1.0-2.0%

SGLT2 inhibitor 0.4-1.5%

GLP-1 agonist 0.5-1.0%

DPP-4 inhibitor 0.5-0.8%



Summary

• There are a number of therapies, including lifestyle modification, 
available to people with type 2 diabetes- therapy needs to be 
tailored to person’s needs

• Usually begin with lifestyle changes and metformin

• If glucose is outside of target range→ change therapy

• Add a different class of medication; reassess lifestyle

• Do not delay starting insulin if insulin is needed



Treatment strategies
ADA standard care 2026(update every year)
Diabetes Care (vol 49, suppl 1), Jan 2026



Treatment Target Values of Non-pregnant Adult Type 2 Individuals – 
HACPG 2026





Part Two - Injectables
Insulins and GLP1-ra



Content 

• Learn more about Insulin

• How to give insulin safely

• Insulin injection skill  

• Adverse effect of insulin therapy

• Other DM Injectable (incretins) - Glucagon-like Peptide 1 Receptor 
Agonist



Content 

• Learn more about Insulin

• How to give insulin safely

• Insulin Injection skill  

• Adverse effect of insulin therapy

• Other DM Injectable (incretins) - Glucagon-like Peptide 1 Receptor 
Agonist



Learn more about insulin 
- what is insulin 
➢ Insulin is a hormone 

secreted by the beta 
cells of pancreas

➢ It secretes in response 
to glucose or other 
stimuli, such as amino 
acids

➢ There is always some 
insulin in circulation, 
with surges of insulin 
triggered by a rise in 
blood glucose

Retrieved from https://www.diabetesincontrol.com/handbook-of-diabetes-4th-edition-excerpt-4-normal-physiology-of-insulin-secretion-and-
action/



Learn more about insulin 
- Who require insulin therapy?
 

Long Term Short Term

• Type 1 DM
• Latent Autoimmune 

Diabetes in Adults (LADA)

• Type 2 DM for pre-conception 
planning, during pregnancy & 
lactating period

• Gestational diabetes

Type 2 DM with
• Failure in oral anti-diabetes 

drugs
• Insufficient of insulin 
• Impaired renal or liver 

function

Severe metabolic 
decompensation
• Diabetic ketoacidosis (DKA)
• Hyperglycaemic 

Hyperosmolar State (HHS)
• Lactic acidosis

• After total pancreatectomy • Acute glucose control 
(infections, MI, major surgery, 
major trauma, steroid 
therapy…



Learn more about insulin 
- Evolution of Insulin



Learn more about insulin - Types of insulin
There are different types of insulin depending on how quick they work, when they peak and 
how long they last.



Type of 
Insulin

Administration Brand Name Action Profile Drug preparation
Vial Penfill

Short-Acting 
Insulin

30 minutes 
before meal 
or specified
up to 3 
times/day

Actrapid Onset:      30 mins
Peak:        1.5 - 3.5 hours
Duration:  7 - 8 hours

Humulin R Onset:      30 mins
Peak:        2 - 4 hours
Duration: 6 - 8 hours

Short- Acting Insulin



Type of 
Insulin

Administratio
n 

Brand Name Action Profile Drug preparation

Vial Disposable pen Penfill

Rapid-Acting 
Insulin 

Analogue

0-15 mins 
before meal,
up to 3 
times/day

NovoRapid 
(Aspart)

Onset:       10 - 20 mins
Peak:         1 - 3 hours
Duration:  3 - 5 hours NA

Humalog (Lispro) Onset:        less than 15 mins
Peak:          30 -70 mins
Duration    2.5 hours

Apidra (Glulisine) Onset:       10 - 20 mins
Peak:         1.6 – 2.8 hours
Duration:  3-4 hours

NA NA

Rapid-Acting Insulin Analogue



Type of Insulin Administration Brand Name Action Profile Drug preparation

Vial Penfill

Intermediate-
Acting Insulin

• 30 minutes before 
breakfast or 
specified up to 2 
times/ day;

• If used as basal 
insulin to control 
fasting h’stix -> 
give at ~ 11pm

Protaphane Onset:      1.5 hour
Peak:        4-12 hours
Duration: 24 hours

Humulin N Onset:      1 hour
Peak:        4- 10 hours
Duration: 14-24hours

Intermediate-Acting Insulin



Type of 
Insulin

Administration Brand Name Action Profile Drug preparation
Vial Disposable pen 

Long-Acting 
Insulin

Analogue

OM or Nocte or
specified
once daily

Levemir
(Detemir)

Onset:       3-4 hours
Peak:         3-9 hours
Duration: 6-23 hours

NA

Lantus 
(Glargine)

Onset:       3-4 hours
Peak:         no pronounced peak
Duration: 24 hours

Tresiba
(Degludec) 

Onset:       ~ 1 hour
Peak:         9 hours
Duration:  42 hours

NA

Toujeo SoloStar 
(300U/ml)
Concentrated 
Insulin

Onset:       6 hours
Peak:         no peak
Duration: 24-36 hours

NA

Long-Acting Insulin Analogue



Type of Insulin Administration Brand Name Action Profile Drug preparation

Vial Pen fill

Pre-Mixed 
Insulin

30 minutes 
before meal or 
specified
Up to 2 times/ 
day 

Mixtard 30
(30% Actrapid & 
70% Protaphane)

Onset:      30 mins
Peak:        2 to 8 hours
Duration: 24 hours

Humulin 70/30
(30% Humulin R 
& 70% Humulin 
N)   

Onset:      30 mins
Peak:         2 to 12 hours
Duration: 16 to 18 hours 

Pre-mixed Insulin 

Mixtard 30
Humulin 70/30



Type of 
Insulin

Administratio
n 

Brand Name Action Profile Drug preparation
Vial Disposable 

pen 
Pre-mixed 
insulin 
analogue

• 0-15 mins before 
meal

• Up to 3 times/ day

NovoMix30 FlexPen
(30% Aspart & 70% 
Protaminated Aspart )

Onset:       10 to 20 mins
Peak:         1 to 4 hours
Duration:  24 hours

NA

• 0-15 mins before 
meal

• Up to 2 times/ day

Humalog Mix 25
(25% Lispro & 75% Lispro 
Protamine)

Onset:       less than 15 mins
Peak:         1 hour
Duration: 16 to 18 hours

NA

Humalog Mix 50 
(50% Lispro & 50% Lispro 
Protamine)

Onset:       within 15 mins
Peak:         1 hour
Duration: 16 to 18 hours

NA

• 0-15 mins before 
meal 

Ryzodeg
(Aspart 30% & Degludec 
70%)

Onset:       14 mins
Peak:         72 mins
Duration: 24 hours

NA

Pre-mixed insulin analogue



Type of 
Insulin

Administration Brand Name Action Profile Drug preparation
Vial Disposable pen 

Long-Acting 
Insulin

Analogue

OM or Nocte or
specified
once daily

Levemir
(Detemir)

Onset:       3-4 hours
Peak:         3-9 hours
Duration: 6-23 hours

NA

Lantus 
(Glargine)

Onset:       3-4 hours
Peak:         no pronounced peak
Duration: 24 hours

Tresiba
(Degludec) 

Onset:       ~ 1 hour
Peak:         9 hours
Duration:  42 hours

NA

Toujeo SoloStar 
(300U/ml)
Concentrated 
Insulin

Onset:       6 hours
Peak:         no peak
Duration: 24-36 hours

NA

Long-Acting Insulin Analogue



Learn more about insulin 
- Do you know the ‘unit’ of insulin?

• The unit of weight is “kilogram, kg” or “pound, lb”, whereas

• The unit of measurement used in insulin therapy is “international 
units, IU” (In pharmacology, the international unit (IU) is a unit of 
measurement for the effect or biological activity of a substance, for 
the purpose of easier comparison across similar forms of substances.) 



Learn more about insulin 
- Insulin concentration
Insulin is available in different strengths; the most common is U-100

• U-100 = 100 units of insulin in 1 ml

• U-300 = 300 units of insulin in 1 ml

• U-40   = 40 units of insulin in 1 ml

Be certain to match your insulin strength with the correct size syringe

HA warehouse supplying insulin syringe is “U-100”
HA drug formulary in the past years, only got U-100 insulin

➢Be alert! Insulin U-300 (Toujeo) is available now!



Learn more about insulin 
- Concentrated Insulin 
CPO introduced concentrated insulin Toujeo (insulin glargine) 300 
units/ml SoloStar injection pen to HADF in Mar 2024

Insulin Glargine (Toujeo) 300 units in 1mL

Clinical benefit for concentrated insulin: 

•  volume

•  painful 

•  risk of lipohypertrophy



Content 

• Learn more about Insulin

• How to give insulin safely

• Insulin Injection skill  

• Adverse effect of insulin therapy

• Other DM Injectable (incretins) - Glucagon-like Peptide 1 Receptor 
Agonist



Rights of Insulin Administration

HA Guidelines on Safe Medication Management - Prescribing, Dispensing and Administration

Right 
Patient

Right 
Drug

Right 
Dose

Right 
Time

Right 
Route

Right 
Injection 

Device



Right Drugs – beware of looks alike, sounds alike



Right Dose – beware of looks alike, sounds alike

• Mixtard 30HM 10 units om mistaken as 

    “30 units om”

• HumalogMix50 25units om mistaken as       

“50 units om”



Right Dose - Insulin Syringe U-100 vs U-40
U-100 

(0.3/0.5/1ml) Insulin syringe 
(U-100) is used 
to draw insulin 

(U-100) from 
insulin vial

U-40
(1ml)

SHOULD NOT use U-40 syringe to withdraw 
insulin from U-100 insulin vial

-> WRONG DOSAGE!!!



Risk of different concentrations of insulin available   

However, if you use an U-100 insulin syringe to withdraw insulin from the pen it can cause SERIOUS problems 

0.2ml = 20 units of insulin

0.2ml = 40 units of insulin

0.2ml = 60 units of insulin

Page 70 of 15

This is NOT a problem if the pens are 
used correctly in the normal way because 
the dial on the pen is calibrated to give 
the correct dosage in units



Page 71 of 15

Current safety measures applied to ALL insulin preparations in penfill and 
prefilled pen in HA

 The practice of using syringe to withdraw insulin from penfill or 
prefilled pen is NOT allowed

 The availability and correctly use of pen needle will be assured for 
the correct dosage in administrating insulin via penfill or prefilled 
pen 

Safety Measures in HA (A Risk Management Newsletter for Hospital Authority Healthcare Professionals. (2017). Risk Alert, 44)

Insulin penfill cartridge 
(to be used with 

corresponding insulin pen 
device) 

Insulin 
prefilled pen

◆ ALL prefilled-pen & penfill insulin preparations with warning statement on drug label

“Must use with pen needle” = 『必須配以注射筆針頭使用』



Right Time

• Bolus insulin
➢Rapid acting eg NovoRapid, Humalog -> 0-15mins before meals

➢Short acting eg Actrapid, Humulin R -> about 30mins before meals

➢Premixed insulin eg Mixtard 30, Humulin 70/30 -> about 30mins before meals

➢Premixed insulin analogue eg NovoMix 30, HumalogMix 25, HumalogMix 50, 
Ryzodec -> 0-15mins before meals

• Basal insulin
➢Once daily -> fix time every day e.g. Lantus or Tresiba

➢Twice daily -> ~ 30mins before b’fast and dinner e.g. Protaphane or Humulin N

• Correction insulin with sliding scale – should be matched with h’stix



Right Route

✓X X



Different Needle Lengths

31G x 6mm
For subcutaneous injection 

29G x 13mm
For other purpose eg add additive 

to bottle



Right Injection Devices

Vial
(U-100)

Penfill
Cartridge

Prefilled 
Pen

Novo Pen

Huma  Pen

U-100 insulin syringe, 6mm

4mm or 5mm



Content 

• Learn more about Insulin

• How to give insulin safely

• Insulin Injection skill  

• Adverse effect of insulin therapy

• Other DM Injectable (incretins) - Glucagon-like Peptide 1 Receptor 
Agonist



Subcutaneous insulin injection

• http://ahkdn.com/wp-content/uploads/2021/12/Injection-guidelines-
20211109_eng.pdf



VIAL INSULIN 

• Roll between palms 20 
times 

INSULIN PEN
• TIPPING “UP AND DOWN 1800”  20 

TIMES  



A patient is giving Protaphane with an insulin pen.  
He had increased hypoglycemic attacks every time 
starting a new penfill.

Why?

Review technique: 
Patient is shaking his insulin pen 2-3 times before injection.
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Injection hold-in time

10s or more



Appropriate Injection Technique



Hospital Authority
Insulin Injection Site

(Draft 1: 04/11/2016)

Recommended injection area
• Abdomen, avoiding umbilicus
• Thigh, upper lateral and anterior aspect
• Buttock, upper lateral quadrant
• Arm, upper lateral and posterior aspect

A systematic rotation scheme for injection
1. Divide injection area into 2 to 4 injection 

sites
2. Inject in the same injection site at different 

injection points. There should be 1 inch to 
be apart from two injection points

3. Injection points should be rotated in the 
same area when using the same type of 
insulin

4. Regularly rotate injection site, (for example : 
weekly) from site 1 to site 2, site 3

Consideration
1. Injection points should not be massaged 

after injection
2. Pregnant patients who continue to inject 

into the abdomen should give all injections 
with a raised skin fold

Change injection point every time,

Rotate injection site regularly



Safety removal of Pen needle

Safety Pen Needle 
for Nurse Use

Conventional Pen Needles
For Patients or HCPs Use



Insulin practicalities

Storage 

• Refer to storage guideline

• Must never be frozen

• Store away from source of heat

• If refrigeration not available, should issue vial / penfill for one 
month at one time 



Mixing insulins

• Actrapid and Protaphane / Humulin R and Humulin N can be mixed 
without changing properties (not applicable for pen injection)

• Lantus cannot be mixed with any other types of insulin 

• Check with the manufacturer before mixing any other insulin

• Nowadays, the practice “mixing of insulin” is not recommended 



Take home message

• Good practice for insulin administration

• ‘Five’ rights + right device

• Proper pen needle disposal, avoid needle stick injury

• Specialty Nursing Practice Guideline (HAHO)
Care of Patient with Subcutaneous Insulin Injection by Using Insulin 
Syringe & Insulin Pen (Version 2024)

Practice Guideline
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Adverse effect of insulin therapy

• Hypoglycaemia
• Weight gain
• Lipoatrophy / lipohypertrophy
• Allergic reaction



Lipohypertrophy 組織肥大

Lipodystropy 

Lipoatrophy 組織委縮



What is Lipohypertrophy?

• An accumulation of subcutaneous fat in response to the adipogenic actions of 
insulin at a site of multiple injections

(American Diabetes Association, 2025)

• Common complication of insulin therapy in subcutaneous tissue observed in 
patients with diabetes

(Richardson and Kerr, 2003)

• Associated with the lipogenic action of insulin at the site of injection and 
repeated trauma related to performing insulin injection at same site

(Barola et al., 2018)



Global Prevalence of Lipohypertrophy

Ultrasound scanning
• Median: 56.6% 

(Abu Ghazaleh et al., 2018)

Observation and Palpation

• Overall: 41.8%

• Regional-wise analysis:

• Europe: 44.6%; Asia: 41.3%; Africa: 34.8% 

(Wang, Zhang, Liu & Chen, 2021)



Local Prevalence of Lipohypertrophy

• Retrieved from Public Hospitals and clinics - MRAM

• Period: 01.04.2020 to 31.03. 2021

• 13.4 - 25.6% patients with lipohypertrophy noted

• 23,786 insulin users



Predisposing factors of Lipohypertrophy

Incorrect insulin injection technique

• Lack of proper site rotation

• Needle reuse

Insulin regimen

• High daily insulin dose

• Long insulin treatment duration

• Multiple injections

• Use of Human insulin



Consequences of Lipohypertrophy

Injection insulin into lipohypertrophy lesion will lead to:
• Unpredictable absorption profile of insulin

(Famulla et al., 2016)

• Increase risk of severe hypoglycaemia

(Famulla et al.,2016; Gentile et al.,2018; Johansson U-B et al., 2005; 

Xu et al., 2021

• Increase risk of adverse clinic outcomes and raise the healthcare cost

(Campinos et al., 2017)



Prevention of Lipohypertrophy

• Educate patient how to identify LH, correct injection technique, 
systematic site rotation and stop needle reuse

(Strolls, Santa  Gentile, 2022)

• Aware health care professions of ongoing assessment of injection 
sites

(Tian et. al., 2023)



皮下脂肪增生位
置圖

腹部
A1-A10

大腿
T1-T8

左手
Ua5-Ua8

臀部
B1-B8

右手
Ua1-Ua4

For documentation eg A4 (2x3cm) 
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GLP1-RA /
GLP1-RA + Basal Insulin Fixed Dose 
Combinations

Once weekly Once daily Basal insulin fixed dose combo

Dulaglutide (Trulicity®) Liraglutide  (Victoza®)
 

Insulin Degludec / Liraglutide 
(Xultophy®)

Semaglutide (Ozempic®) Insulin Glargine / Lixisenatide 
(Soliqua®)

Exenatide Extended Release 
(Bydureon Bcise®)



Injection Skill Demonstration 
Where you can find the resources?
KCC -> QEH -> CND -> virtual library -> Endocrinology -> Nurse 
Empowerment -> Videos
• Demonstration of Pen injection
• Safety removal of Pen needle

HAGo prescription



Thank you
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