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Initiating insulin in T2DM

• Easy, safe, effective

• Start low, titrate fast

• Expect doses of 

between 0.5 – 1u/kg at 

3 months

Start with bedtime NPH / long 

acting  insulin; 6 - 10u

• Check FPG daily.

• TARGET = 4 to 7

• Increase insulin by 2 – 6u every 3 – 7 days

START

FORCED 

TITRATION TO 

TARGET

If hypoglycaemia occurs or FPG < 4, 

reduce by 4u or 10% 

HbA1c < 7% after 

3 months

Yes No

50% of patients
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Initiation (and Intensification) of Insulin Therapy in 

Patients with Type 2 Diabetes

Diabetes Centre
            Groote Schuur Hospital/UCT

• This presentation will discuss:
• The context and rationale for optimal glucose control
• The rationale for insulin therapy in T2DM

• The rationale for EARLY insulin therapy in T2DM

• Safety of insulin

• The practical reality of glucose control in T2DM
• Therapeutic inertia 

• Physician and patient barriers

• Insulin formulations and clinical trials in T2DM

• Practical guidelines – keep it simple
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BUT…

Diabetes Centre
            Groote Schuur Hospital/UCT
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Only 1:7 people in Africa requiring insulin have access to it

Diabetes Centre
            Groote Schuur Hospital/UCT

Sharma A. Insulin imports fail to meet many countries' needs.Science373,494-497(2021).
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Insulin only one small component of management of T2DM

Diabetes Centre
            Groote Schuur Hospital/UCT
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ADA-EASD insulin de-emphasised in T2DM

Diabetes Centre
            Groote Schuur Hospital/UCT
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BUT…

Diabetes Centre
            Groote Schuur Hospital/UCT

Offer a GLP-1 receptor agonist ahead of insulin in stable non-pregnant adults when 
glycaemic control is no longer achievable with oral glucose-lowering medications. [1A]
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01

CATABOLIC 

HYPERGLYCAEMIA

HYPERGLYCAEMIC 

EMERGENCIES

02
PRECONCEPTION AND 

PREGNANCY

05
INTENDS PROLONGED 

FASTING 

04
CANDIDATE FOR DIABETES 

REMISSION

06
CARDIOVASCULAR RISK 

FACTORS

08 ESTABLISHED CKD

07 ESTABLISHED ASCVD

09 ESTABLISHED ASCVD + CKD

10 HEART FAILURE

03

CHILDREN AND ADOLESCENTS

After the initial evaluation 

diabetes management 
should be personalised 

based of the patient’s 
current goals and clinical 

features

FRAIL / LIMITED LIFE 

EXPECTANCY

Personalised

Diabetes Care

Personalised diabetes care
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Insulin in T2DM

Diabetes Centre
            Groote Schuur Hospital/UCT

• The indications for insulin in type 2 diabetes:

• Diabetes in pregnancy

• Acute metabolic decompensation

• Catabolic hyperglycaemia

• Severe insulin deficiency phenotype

• Suboptimal glycaemic control with non-insulin therapies
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Insulin in T2DM
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• The indications for insulin in type 2 diabetes:

• Diabetes in pregnancy

• Acute metabolic decompensation

• Catabolic hyperglycaemia

• Severe insulin deficiency phenotype

• Suboptimal glycaemic control with non-insulin therapies
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Diabetes Canada Clinical Practice Guidelines Expert 

Committee.
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Insulin not recommended as first line ( or 2nd line ) therapy for 

most people with type 2 diabetes

Diabetes Centre
            Groote Schuur Hospital/UCT

Tsapas A, et al. Comparative Effectiveness of Glucose-Lowering Drugs for Type 2 Diabetes: A Systematic Review and Network Meta-

analysis. Ann Intern Med.2020;173:278-286.
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The rationale for glycaemic control in T2DM

Diabetes Centre
            Groote Schuur Hospital/UCT

Every 1% decrease in HbA1c

UKPDS 35. BMJ 2000;321:405–12.

Diabetes-
related death

21% 37%14%21%

Any diabetic 
complication

Microvascular 
complications

Myocardial 
infarction

UKPDS, United Kingdom Prospective Diabetes Study.
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The rationale for glycaemic control in T2DM

Diabetes Centre
            Groote Schuur Hospital/UCT

Improved glucose control improves patient QoL
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Testa MA, Simonson DC. JAMA 1998;280:1490–1496
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The practical reality of glucose control in T2DM

Diabetes Centre
            Groote Schuur Hospital/UCT

COPYRIGHT ©2022 ALL RIGHTS RESERVED

Fang, M., Wang, D., Coresh, J., Selvin, E.: Trends in diabetes treatment and control in U.S. adults, 1999–2018. New Eng. J. Med. 384(23), 

2219–2228 (2021)

Inoue K, et al. Prevalence and Control of 

Diabetes Among US Adults, 2013 to 

2023. JAMA. Published online February 27, 

2025. 
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The natural history of T2DM

Diabetes Centre
            Groote Schuur Hospital/UCT

Plasma Glucose

Relative to normal
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Adapted from Bergenstal RM, International Diabetes Centre.
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Need for insulin increases over time

Diabetes Centre
            Groote Schuur Hospital/UCT

Chlorpropamide

UKPDS 57: N = 826 with newly diagnosed T2DM
60

40

20

0

Patients

requiring 

additional 

insulin 

(%) 

1 2 3 4 5 6

Glipizide

Years from randomization

~53% of patients required additional insulin therapy by year 6

Wright A et al. Diabetes Care. 2002;25:330-6.
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Stepwise Management of Type 2 Diabetes: “Wait-for-Failure” 

Approach

Diabetes Centre
            Groote Schuur Hospital/UCT

Based on failure of previous therapies, consider:
Insulin / 3 OHA combination therapy . . . 

Combination therapy… When failure confirmed…

Diet, exercise, lifestyle monotherapy…
When failure confirmed…
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Clinical Inertia: 

Failure to Advance Therapy When Required

Diabetes Centre
            Groote Schuur Hospital/UCT
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Percentage of subjects advancing when A1C > 8%

Diet

66.6%

Sulfonylurea Metformin

35.3%

44.6%

Combination

18.6%

At insulin initiation, the average patient had:

•  5 years with A1C > 8%

• 10 years with A1C > 7%

Brown JB et al. Diabetes Care 2004;27:1535-1540.
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Clinical Inertia: 

Failure to Advance Therapy When Required

Diabetes Centre
            Groote Schuur Hospital/UCT

WCG PHDC DM Audit data.

Western Cape Public Sector: % Patients with DM and  HbA1c > 10% not on insulin:
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Clinical Inertia
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Barriers to Insulin Therapy and strategies to Overcome Them

Diabetes Centre
            Groote Schuur Hospital/UCT

Them

Russell-Jones D, et al. Diabetes Obes Metab. 2018;20(3):488-496.

DSME, Diabetes self-management education.
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Barriers to use of insulin
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Patient barriers

• Lack or awareness or knowledge

• Anxiety 

• Fear of hypoglycaemia

• Negative perceptions of outcome

• Needle phobias

• Social stigma

• Lack of self-efficacy or confidence

•Treatment costs

UKPDS: 27% initially refused insulin

DAWN: >50% anxious when starting insulin therapy

Barriers to use of insulin
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Clinical Inertia
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• Information & education on progressive nature of disease

• Explore reasons for reluctance to start insulin

• Ignorance

• Social stigmas

• Cultural barriers

• Irrational beliefs and misconceptions

• Anxiety

• Offer the opportunity to experiment

• Show devices and discuss starting regimen

• Adopt empowerment approach

Strategies to tackle “insulin resistance”

Greyhound motto    Hertz motto

“We’ll do the driving”           “We’ll put you in the driving seat”
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Physician barriers

• Perception of poor clinical efficacy

• Perception that it is asking too much of some patients

• Poor confidence in patient’s abilities

• Fear of inducing hypoglycaemia

• Too demanding for the staff

• Lack of experience

Barriers to use of insulin
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Severe insulin reactions per 100 patient-years

7.8

3

2.3

110

62

0 20 40 60 80 100 120

VA IIIP

VA CSDM

UKPDS

SDIS

DCCT

Type 1 

Diabetes

Type 2 

Diabetes

Adapted from McCall A. In: Leahy J, Cefalu W eds. Insulin Therapy.  New York, NY: Marcel Dekker; 2002:193

Barriers to use of insulin: hypoglycaemia
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Barriers to use of insulin: hypoglycaemia

UKPDS 73. Journal of diabetes and its complications 2006;20:395 Diabetes Care. 2013 Nov;36(11):3535-42.

CO
PY
RIG

HT



UKPDS 34 Lancet 1998;352:837 

Barriers to use of insulin: weight gain
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Sasali A and Leahy JL. Curr Diab Rep 2003;3:378-385.

Weight gain: Combined Effects of Metformin with Insulin Therapy in T2DM
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Sustainable longterm control is possible

Diabetes Centre
            Groote Schuur Hospital/UCT

The ACCORD study group. New Eng J Med 2008;358:2545-59 The ADVANCE  study group. New Eng J Med 2008;358:2560-72
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Insulin’s CV safety established

Diabetes Centre
            Groote Schuur Hospital/UCT

N Engl J Med 2012; 367:319-328
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Treat to target early – “ metabolic memory”

Diabetes Centre
            Groote Schuur Hospital/UCT

9

8

7

6

0
0 3 6 9

Years

Median 

A1C (%)

12

Conventional therapy
Intensive therapy

10-Year Cohort

10-year median

7.9% 

10-year median

7.0% 

UKPDS Group. Lancet. 1998;352:837-853 UKPDS Group. N Eng J Med 2008:359:
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Treat to target early – “ metabolic memory”

Diabetes Centre
            Groote Schuur Hospital/UCT

RRR = Relative Risk Reduction, P = Log Rank

After median 8.5 years post-trial follow-up

Aggregate Endpoint 1997 2007

Any diabetes related endpoint RRR: 12% 9%

P: 0.029 0.040

Microvascular disease RRR: 25% 24%

P: 0.0099 0.001

Myocardial infarction RRR: 16% 15%

P: 0.052 0.014

All-cause mortality RRR: 6% 13%

P: 0.44 0.007
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Treat to target early – “ metabolic memory”

Diabetes Centre
            Groote Schuur Hospital/UCT

Khunti. K & Millar-Jones. D. Clinical inertia to insulin initiation and 
intensification in the UK: A focused literature review. Primary Care 
Diabetes. 2017, 11: 3–12
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Summary

Diabetes Centre
            Groote Schuur Hospital/UCT

• Reducing HbA1c of benefit. There is No HbA1c threshold – aim low.
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• Reducing HbA1c of benefit. There is No HbA1c threshold – aim low.

• T2DM is a progressive disease – this will need constant stepwise 
addition of medication; many/most will need insulin

• Can control longterm with such an approach

• Overall insulin safeCO
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Summary

Diabetes Centre
            Groote Schuur Hospital/UCT

• Reducing HbA1c of benefit. There is No HbA1c threshold – aim low.

• T2DM is a progressive disease – this will need constant stepwise 
addition of medication; many/most will need insulin

• Can control longterm with such an approach

• Overall insulin safe

• Risk is hypoglycaemia/drug side effects – individualize target

• Treat to aggressive target “early” – easier and the “legacy” will 
persist; less aggressive later acceptable.
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A Practical Approach to Initiation and intensification of Insulin in 

T2DM – for glycaemic control

Diabetes Centre
            Groote Schuur Hospital/UCT

COPYRIGHT ©2022 ALL RIGHTS RESERVED
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Initiation and intensification of Insulin in T2DM

Diabetes Centre
            Groote Schuur Hospital/UCT

COPYRIGHT ©2022 ALL RIGHTS RESERVED

Lifestyle changes + Metformin

Additional Oral/Injectable  agents

Basal
Add basal insulin and titrate

Basal Plus
Add prandial insulin at main 

meal

Basal BolusInsulin Initiation

Intensification

Further intensification

Progressive deterioration of b-cell function
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• 40 year old woman

• Newly diagnosed T2DM

• HbA1c 8.5%

• No complications

• Set HbA1c target < 7.0%

• Rx: 

Lifestyle changes + Metformin

Patient
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• Check HbA1c in 3/12 + move to Step 2 if HbA1c > 7.0%

Lifestyle changes + Metformin

Additional Oral agents

Patient
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• If HbA1c  remains > 7.0% or climbs to > 7.0%

• If drug intolerant

• If HbA1c > 10%

Lifestyle changes + Metformin

Additional Oral agents

Basal
Add basal insulin and titrate

Patient
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Available basal insulins

Basal Insulin Action Profiles

Mathieu C, et al. Nat Rev Endocrinol. 2017;13:385-399.

Time (hours)

Glucose 

infusio

n rate

(mg/kg 
per min)

NPH insulin (12-16 h)

Insulin glargine U100 (~24 h)

Insulin detemir (~20-24 h)

Insulin glargine U300 (~32 h)

Insulin degludec U100 and 
U200 (~42 h)

H, hour; NPH, neutral protamine Hagedorn.
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24-hour Plasma Glucose Curve:

Time of Day
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Adapted from Polonsky KS et al. N Engl J Med. 1988;318:1231-1239.
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Monnier L, et al. Diabetes Care. 2003;26:881-885.
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Rationale for basal insulin
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Initiation and adjustment of insulin
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Start with bedtime NPH / 

long acting insulin; 6 - 10u 
START

Start early, 

especially if 

HbA1c > 10%

Continue 

with OHAs

Initiation and adjustment of insulin

CO
PY
RIG

HT



Start with bedtime NPH / long 
acting insulin; 6 - 10u

• Check FPG daily.

• TARGET = 4 to 7

• Increase insulin by 2u if > 3 readings > 7.0

• Increase insulin by 4u if > 3 readings > 8.0

• Increase insulin by 6u if > 3 readings > 9.0

START

FORCED 

TITRATION TO 

TARGET

Review progress 

regularly: 1 – 3 

monthly

Initiation and adjustment of insulin
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Start with bedtime NPH / long 
acting  insulin; 6 - 10u

• Check FPG daily.

• TARGET = 4 to 7

• Increase insulin by 2 – 6u every 3 – 7 days

START

FORCED TITRATION TO 

TARGET

If hypoglycaemia occurs or 

FPG < 4, reduce by 4u or 

10% 

HbA1c < 7% 

after 3 

months

Yes No

40% of 

patients

Initiation and adjustment of insulin
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• All about insulin

• Home blood glucose 
monitoring

• When/who to call for help

• Hypo’s

• Sick day rules, feasting and 
fasting

1. Minimum education when starting insulin
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2. Achievement A1c < 7% with basal insulin regimen in T2DM

 
 

 

 controlled trial.

Basal Insulin
Proportion of patients with A1C <7%

Study 
(First author, 
year)

Pooled estimate (95% CI) 41.4% (35.6%-47.4%)

Riddle, 2003
Malone, 2004
Raskin, 2005
Heine, 2005
Janka, 2005
Malone, 2005
Davies, 2005
Davies, 2005
Kann, 2006
Jacober, 2006
Kazda, 2006
Kennedy, 2006
Kennedy, 2006
Kennedy, 2006
Kennedy, 2006
Hermansen, 2006
Rosenstock, 2006
Gernstein, 2006
Standl, 2006
Standl, 2006
Holman, 2007
Robbins, 2007
Barnett, 2007
Esposito, 2008
Esposito, 2008
Bretzel, 2008
Rosenstock, 2008
Rosenstock, 2008
Buse, 2009
Raz, 2009
Russell-jones, 2009
Bickle, 2009
Blonde, 2009
Blonde, 2009
Rosenstock, 2009
Strojek, 2009
Fogelfeld, 2010
Fogelfeld, 2010

Guigliano D, et al. Res Clin Pract 2011;92:1-10
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Adapted from Yki-Järvinen H, et al. Diabetologia 2006;49:442–51
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3. What is the expected dose? (LANMET study)
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3. 4-t Study: Insulin Doses Over 3 Years

Biphasic

±prandial

Prandial

±basal

Basal

±prandial

Holman RR et al  (NEJM 2007;357:1716)
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Mean A1C Levels During Study
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Time (weeks)

Insulin glargine

NPH insulin

Target A1C (%)

4. Analog vs. NPH Insulin Added to Oral Therapy

Riddle MC et al. Diabetes Care. 2003;26:3080-3086.
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Mean A1C Levels During Study

5. Basal vs premix insulin Added to Oral Therapy

Biphasic

±prandial
Prandial

±basal

Basal

±prandial

Overall

6.9%

(6.8 to 

7.1)

Janka H et al. Diabetes Care 2005;28:254−259.
*Confirmed symptomatic hypoglycaemia 

(blood glucose < 3.3 mmol/)
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Twice-daily premixed insulin
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5.7

Holman RR et al  (NEJM 2007;357:1716)
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6. Alternatives to simple basal insulin

Basal Insulin Plus SGLT2 Inhibitors in T2D

a 18 weeks; BL A1C 8.3% (mean); basal, bolus, or basal-
basal-bolus; b 52 weeks; BL A1C 8.29%-8.39%; multiple daily insulin (basal-
bolus) injections, insulin titrated weeks 19 to 40; c 104 weeks; BL A1C 8.46%-
8.62%; 17% on basal only, 83% on bolus or basal- -bolus, 

1. Neal B, et al. Diabetes Care. 2015;38:403-411. 
2. Rosenstock J, et al. Diabetes Care. 2014;37:1815-1823. 
3. Wilding J, et al. Diabetes Obes Metab. 2014;16:124-136. 

CANA RCT (N=2072, 18 weeks); patients 
inadequately controlled on insulin ± OADs

• A1C change with CANA 100 and 300 mg 
vs PBO: -0.6% and -0.7%; (P<0.001 for 
both)1

EMPA RCT (N=563, 52 weeks); patients 
inadequately controlled on insulin ± MET

• A1C change with EMPA 10 and 25 mg vs 
PBO: -0.4% and -0.5%; (P<0.001 for both)2

DAPA RCT (N=808, 104 weeks); patients 
inadequately controlled on insulin ± OADs

• A1C change with DAPA 5mg/10mg and 10 
mg vs PBO: -0.4% and -0.5%; (P<0.001 for 
both)3

In the CANA and EMPA studies, patients 
treated with SGLT2i had statistically 
significant weight loss vs PBO1,2

BL, baseline; CANA, canagliflozin; DAPA, dapagliflozin; EMPA, empagliflozin; 
MET, metformin; OAD, oral antidiabetic drug; PBO, placebo; RCT, randomized 
controlled trial; SLGT2i, sodium-glucose cotransporter-2 inhibitor.

CANA 300 mg1,a EMPA 25 mg2,b DAPA 10 mg3,c PBO

-0.7

0.0

-1.3

-0.8 -0.8

-0.4

P<0.05 vs placebo for all SGLT2 inhibitors

A
1

C
,

%
 f

ro
m
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1

0

-1

-2

Glucose Control With Fixed-Ratio Combinations of Basal 

Insulin and GLP-1 RA

Add-on to OAs,
Insulin-Naive

26 Weeks1

Add-on to Basal 
Insulin ± OAs

26 Weeks2

N=1663 N=413

Lira iDeg iDegLira iDeg* iDegLira

8.3 8.3 8.3 8.8 8.7

-1.3

-0.9

-1.4

-1.9-1.9

-2.5

-2

-1.5

-1

-0.5

0
Baseline A1C (%)

A
1

C
 (

%
)

S
P<0.0001

NI
P<0.0001 S

P<0.0001

* Per protocol maximum dose: 50 units/day (no maximum dose of degludec alone was specified in the insulin naïve trial). Per protocol maximum dose: 60 units/day.

GLP-1 RA, glucagon-like peptide-1 receptor agonist; iDeg, insulin degludec; iDegLira, insulin degludec and liraglutide; iGlar, insulin glargine; iGlarLixi, insulin glargine and lixisenatide; Lira, liraglutide; Lixi, lixisenatide; NI, noninferior; 
OA, oral agent; S, superior; T2D, type 2 diabetes.

1. Gough SC, et al. Lancet Diabetes Endocrinol. 2014;2:885-893. 2. Buse JB, et al. Diabetes Care. 2014;37:2926-2933. 3. Rosenstock J, et al. Diabetes Care. 2016;39:2026-2035. 4. Aroda VR, et al. Diabetes Care. 2016;39:1972-1980.
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Add-on to OAs,
Insulin-Naive

30 Weeks3

Add-on to Basal 
Insulin ± OAs

30 Weeks4

N=1170 N=736

Lixi iGlar iGlarLixi iGlar* iGlarLixi

8.1 8.1 8.1 8.1 8.1

S
P<0.0001

NI
P<0.0001

S
P<0.0001

Baseline A1C (%)

Phase 3 RCTs in patients with T2D showed improved glycemic control with fixed-
ratio basal insulin and GLP-1 RA combination compared with individual 

components administered alone
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Fixed-Ratio Combinations of Basal Insulin and GLP-1 RA

• iGlarLixi 100/33 • iDegLira 100/3.6
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• On NPH ( Protophane)  72u nocte

• FPG 5.5 mmol/l

• HbA1c  climbs to  8.0%

Lifestyle changes + Metformin

Additional Oral agents

Basal
Add basal insulin and titrate

Basal Plus
Add prandial insulin at main 

meal

Patient
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Start with bedtime intermediate 
acting insulin; 6 - 10u

• Check FPG daily.

• TARGET = 4 to 7

• Increase insulin by 4 u if > 3 readings > 10.0

START

FORCED TITRATION TO 

TARGET

If hypoglycaemia occurs or FPG < 

4, reduce by 4u or 10% 

HbA1c ≥ 7% after 

3 months

No Yes

Monitor pre 

meals; add 2nd

injection

Intensification of insulin
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Monitor pre meals; 

add 2nd injection

HbA1c > 7.0 %; 

FPG < 5.5 mmol/l
STOP Sulfonylurea

CONTINUE Metformin

CONSIDER BD 

Levemir/protophane

BD pre-mix

Basal PLUS

HbA1c > 7.0 %; 

FPG < 5.5 mmol/l;

Monitor pre meals

Testing to ID how to 

intervene

Intensification of insulin
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HbA1c > 7.0 %; 

FPG < 5.5 mmol/l;

Monitor pre meals
Testing to ID 

how to 

intervene

Pre-lunch out of 

range: add rapid 

acting insulin at 

breakfast

Pre-dinner out of 

range: add rapid 

acting insulin at 

lunch

Pre-bed out of 

range: add rapid 

acting insulin at 

dinner

Start 4u and increase by 2 u 

every 3 days according to 

pre or post meal glucose

Intensification of insulin
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If glycaemic 

targets not met

If glycaemic 

targets not met

Intensification of insulin
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Comprehensive Medical Evaluation and Assessment of Comorbidities: 

Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S49-S67

Insulin just a small part of comprehensive person-centered care
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Initiating insulin in T2DM

• Easy, safe

• Start now, this week

• Start low, titrate fast

• Expect doses of 

between 0.5 – 1u/kg at 

3 months

Start with bedtime NPH / long 

acting  insulin; 6 - 10u

• Check FPG daily.

• TARGET = 4 to 7

• Increase insulin by 2 – 6u every 3 – 7 days

START

FORCED 

TITRATION TO 

TARGET

If hypoglycaemia occurs or FPG < 4, 

reduce by 4u or 10% 

HbA1c < 7% after 

3 months

Yes No

50% of patients
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