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Insulin: The 5 Ms that Matter













Conversation plan

• Match the insulin to the patient



Targets and strategies

• Define a target
• Plan a strategy
• Pick your tools 



Master strategist, master nation builder 



Targets and strategies

TARGET

7%
6.5%

INSULIN &/OR ORALS

INSULIN
with/

without
sensitizers
other drugs

REGIME

1
2
3
4

PREPARATION

human
or

analogue



Types of regimes

• Usually once daily
• May be twice dailybasal
• Usually twice daily
• May be once or thrice dailypremixed
• Thrice daily or more often
• Usually four doses [basal bolus]intensive



Types of regimes

• Basal 
• Premixed 1
• Premixed 
• Basal
• Basal plus2
• Basal bolus
• Basal plus
• Rapid –rapid- premixed3+



Number-based approach to insulin taxonomy

Frequency of 
injection

Name of regimen Insulin preparations
Used*

Timing of administration

1 x daily Basal 
Basal
Premixed 
Coformulation 
Basal+GLP1RA

NPH, IDet, IGlar, Iglar U300
IDeg

BIAsp  LisproMix 
IDegAsp 

Ideg + liraglutide
Iglar + lixisenatide

At bedtime or same time everyday
At any time of the day

With major meal
With major meal

At any time of the day
At any time of the day

2 x daily Basal 
Premixed 
Coformulation 
Basal plus

NPH, IDet, Iglar
BHI, BIAsp, LisproMix

IDeg Asp
Basal + prandial

At bedtime and in the morning 
With major meala
With major mealb

At bedtime + with major meal

3 x daily Prandial
Bolus–bolus–premixed
Premixed–bolus–
premixed
Bolus-bolus–coformulation

Regular, aspart, lispro, glulisine
Prandial + premixed
Prandial + premixed

Aspart + IDegAsp

With meals
With meals
With meals
With meals

4-5 x daily Basal-bolus Any combination of basal and bolus With meals (3) and at bedtime 
or 2x daily

CSI 
(continuous insulin

infusion pump)

Alternative to multiple injection

a Antipodal meal (meals spaced roughly 12 hours apart)
b Minimum 8-hour gap between 2 doses
* Supported by RCTs

Kalra et al. Diabetes Ther 2015 DOI 10.1007/s13300-015-0129-8. 



Glycaemic pentad

HbA1c

PPG

HypoglycaemiaGlycaemic 
Variability

FPG Each variable of 
the glycemic 

pentad is 
associated with 

CV morbidity and 
mortality

Meta analysis finds 18% 
increased CV risk per 1% 
higher HbA1c

1

PPG 
independently 
predicts CVD 
risk2,3

Elevated 
FPG is 
strongly 
associated 
with CV 
mortality2

Mean Amplitude of 
Glycemic Excursions 
(MAGE) predicts 
coronary artery 
disease4

Hypoglycaemia is linked with a 
79% increased risk of acute CV 
events5

CV, cardiovascular; CVD, cardiovascular disease; FPG, fasting plasma glucose; HbA1c, glycosylated haemoglobin; PPG, postprandial plasma glucose; 
1.Selvin E, et al. Ann Intern Med 2004;141:421–31; 2. Einarson et al. Curr Med Res Opin 2011;27:1–9; 3. Cavalot. et al J Clin Endocrinol Metab 
2006;91:813–819; 4. Su et al. Cardiovascular Diabetology 2011;10:19; 5. Johnston et al. Diabetes Care 2011;34:1164–1170



Hierarchy of Management

History

Physical Examination

Investigation

Treatment



Gluco-phenotype

History

Physical 
Examination

Investigation

Treatment

Age/
Duration

Diet 
Pattern 

Weight Co-
morbidities

Hypo-
glycemia

Risk

FPG PPG A1c

Physical 
Activity

Basal 
Insulin

Premixed 

Insulin
Intensive 

Insulin







Health care-seeking behaviour 

• Escalation
• De-escalation
• Yo-yo
• Linear 



TREATMENT
INTENSITY

TIM
E

Gradual upgradation/intensification

TREATMENT
INTENSITY

TIM
E

Initial intensive therapy, 
followed by downgradation

TREATMENT
INTENSITY

TIM
E

Saw –tooth approach

TREATMENT
INTENSITY

TIM
E

Linear Approach



Ethnopharmacy 

Racial and ethnic differences in 
• insulin resistance, 
• dietary pattern, 
• glucose metabolism, and 
• genetic variation 

Date



John et al.  Medical Hypotheses  2011;77:460–461

“We postulate that certain ethnic characteristics of populations will 
decide the best form of insulin therapy rather than blanket 

recommendations on starting every patient on basal insulin.”



Myanmar cuisine

• Rice based
• Post prandial load

• Match the medicine to the 
meal pattern, and to the 
meal 



Match the medicine to the meal, 
not the meal to the medicine

Match the insulin regime to the lifestyle, 
not the lifestyle to the regime



Conversation plan

• Motivate the patient



Attributes of a good diabetologist

• Confident Competence
• Authentic Accessibility
• Reciprocal Respect
• Expressive Empathy  
• Straightforward Simplicity 





3I Approach

• Inform
• Incubate
• Initiate 



Conversation plan

• Method of injection technique



Issues with insulin therapy in Asia
Absence of 5 “T”s

Time

Training

ToolsTeams

Titration



Issues with insulin therapy in Asia
Absence of 5 “T”s
5T = Time Taken To Teach Technique

Time

Training

ToolsTeams

Titration

Convenience offered 
by premixed insulin 

regimens can 
probably address 

these issues





The ability of an insulin regime/preparation to be injected:
at variable times

with variable injection-meal time gaps
in a dose frequency and quantum determined by shared decision 

making
with minimal requirement of glucose monitoring and HCP consultation

with no compromise on safety, efficiency and tolerability 

Flexibility 





Conversation plan

• Monitoring of insulin therapy





Conversation plan

• Guidelines and suggestions



Usage of insulin type by IDF Regions

Source: IDF, Diabetes Voice, 2006





DPP-4i, dipeptidyl peptidase-4 inhibitor; GLP-1, glucagon-like peptide-1; IDF, International Diabetes Federation; TZD, thiazolidinedione

IDF Global Guideline for Type 2 Diabetes. www.idf.org/global-guideline-type-2-diabetes-2012

Sulphonylurea

Consider fourth line

Basal + mealtime insulin Basal or premix 
(later basal+mealtime)

Lifestyle measures

Consider first line

Consider second line

Consider third line

Metformin

Basal insulin or premix 
insulin

α-glucosidase or DPP-4i 
or TZDor

Then, at each step, if not to target (generally HbA1c <7.0%)

or

Metformin
(if not first line)

α-gluc or DPP-4i 
or TZDor

GLP-1 agonistor

Sulphonylurea or
α-glucosidase

Usual approach

Alternative approach

IDF recommends Premix insulin as an option to initiate as well intensify insulin 
therapy

Guidelines and Intensifying Insulin therapy
IDF 

Presenter
Presentation Notes
The above slide highlights the step wise management in type 2 diabetes as per the IDF strategy. IDF emphasises about the importance of addressing PPG effectively and hencerecommends Premix insulin as an option to initiate as well intensify insulin therapy



*Regular human insulin and human NPH-regular premixed formulations (70/30) are less costly alternatives to rapid-acting insulin analogues and premixed insulin analogues, but their pharmacodynamic profiles make them 
suboptimal for the coverage of postprandial glucose excursions. ADA, American Diabetes Association; EASD, European Association for the Study of Diabetes; FBG, fasting blood glucose; GLP-1RA, glucagon-like peptide-1 
receptor agonist; PPG, postprandial glucose; SMBG, self-monitoring of blood glucose

Inzucchi et al. Diabetes Care 2015;38:140–9

Basal insulin
(usually with metformin ± other noninsulin agent) 

Add 1 rapid insulin injection* before largest meal Change to premixed insulin* twice daily

Add ≥2 rapid insulin* injections before meals  (“basal-bolus”)

Start: divide current basal dose into 2/3 AM, 1/3 PM or 1/2 AM, 1/2 PM
Adjust:  dose by 1–2 U or 10–15% once to twice weekly until SMBG 
target reached
For hypo: determine & address cause;  corresponding dose by 2–4 U or 
10–20%

If not controlled after FBG target is reached (or if dose 
>0.5 U/kg/day), treat PPG excursions with mealtime insulin 

(consider initial GLP-1RA trial)

If not controlled, consider 
basal–bolus

If not controlled, consider 
basal–bolus

More flexible Less flexible

No. of 
injections

Flexibility

Start: 4 U, 0.1 U/kg or 10% basal dose/meal. If HbA1c <8%, consider  basal by same amount
Adjust:  dose by 1–2 U/10–15% once to twice weekly until SMBG target reached
For hypo: determine & address cause;  corresponding dose by 2–4 U or 10–20%

Start: 10 U/day or 0.1–0.2 U/kg/day
Adjust: 10–15% or 2–4 U once-twice weekly to reach FBG target
For hypo: determine & address cause;  dose by 4 U or 10–20%

1

2

3+

Low

Mod

High

Complexity

Start: 4 U, 0.1 U/kg or 10% basal dose. If HbA1c <8%, consider  basal 
by same amount
Adjust:  dose by 1–2 U or 10–15% once to twice weekly until SMBG 
target reached
For hypo: determine and address cause;  corresponding dose by 2–4 
U or 10–20%

ADA recommends Premix insulin as an option to intensify insulin therapy

Guidelines and Intensifying Insulin therapy
ADA/AACE

Presenter
Presentation Notes
Let us now see the approach to starting and adjusting insulin in type 2 diabetes as recommended by ADA.ADA recommends Premix insulin as an option to intensify insulin therapy





Guideline Initiation Intensification

ADA/EASD 2015 position 
statement update1

• Basal • Add GLP-1RA
• Basal-plus then basal-bolus 
• Premix BID then basal-bolus 

IDF2 • Basal OD
• Premix OD/BID

• Basal-plus or basal-bolus 

Diabetes Australia3 • Basal OD
• Premix OD

• Basal-plus or basal-bolus 
• Premix BID or TID

Canadian Diabetes 
Association4

• Basal OD
• Premix OD/BID

• Basal-plus or basal-bolus 
• Premix BID

NICE5 • Basal insulin OD or BID
• Basal insulin + prandial 
• Premixed insulin 

• Basal-plus
• Basal-bolus or premix
• Add GLP-1RA or SGLT-2i

AACE6 • Basal • Add GLP-1RA or prandial insulin
• (premix among other options)

AACE, American Association of Clinical Endocrinologists; ADA, American Diabetes Association; BID, twice daily; EASD, European Association for the Study of Diabetes; GLP-1RA, glucagon-like 
peptide 1 receptor agonist; IDF, International Diabetes Federation; NICE, UK National Institute for Health and Care Excellence; OD, once daily; SGLT-2i, sodium-glucose cotransporter 2 inhibitor; 
TID, three times daily; T2D, type 2 diabetes

1. Inzucchi et al. Diabetes Care 2015;38:140−9; 2. IDF Clinical Guidelines Task Force. Global Guideline for Type 2 Diabetes, 2012. www.idf.org/sites/default/files/IDF-Guideline-for-Type-2-Diabetes.pdf; 3. General practice management of type 2 diabetes, 
2014–15. Melbourne: The Royal Australian College of General Practitioners and Diabetes Australia. 2014. https://www.diabetesaustralia.com.au/best-practice-guidelines; 4. Harper et al. Can J Diabetes 2013;37(Suppl. 1):S61–8 (Appendix 3); 5. NICE. Type 
2 diabetes in adults: management. NICE Clinical Guideline 28 (2 December 2015) https://www.nice.org.uk/guidance/ng28 [accessed December 2015]; 6. Garber et al. Endocr Pract 2015;21:438–47

International guidelines recommend both initiation as well a intensification with 
Premixed Insulins

Guidelines and Intensifying Insulin therapy
Summary

Presenter
Presentation Notes
The above slide summarizes recommendations by various international guidelines on insulin initiation and intensification options. Premixed insulin is an option considered for both these by majority of guidelines







8 Rights that Matter





8 Rights that Matter

theoretical knowledge

attitude to patient

communication

prescription

practical skills, e.g, injection technique 

lifestyle modification

monitoring

stress management





Right Insight

Right Thought
(Right Intention)

Right Speech

Right Action

Right Livelihood

Right Effort

Right Mindfulness

Right Meditation



theoretical knowledge

attitude to patient

communication

prescription

practical skills, e.g, injection 
technique 

lifestyle modification

monitoring

stress management
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