Advancing to insulin in type 2 diabetes
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Initiating insulin in T2DM

* Easy, safe, effective
e Start low, titrate fast
* Expect doses of

between 0.5 —1u/kg at
3 months

CELEBRATING

m)YEARS OF
INSULIN

Staft'\with bedtime NPH / long

START acting' insulin; 6 - 10u
FORCED ® Check FPG daily.
TITRATION TO *TARGET=4t07
TARGET * Increase insulin by 2 — 6u every 3 — 7 days

If hypoglycaemia occurs or FPG < 4, HbAlc < 7% after

reduce by 4u or 10% 3 months

Yes No

i 4




Initiation (and Intensiftication) of Insulin Therapy in
Patients with Type 2 Diabetes

* This presentation will discuss:
* The context and rationalefor 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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Only 1:7 people in Africa requiring insulin have access to it

e N E W E NG L A N D CURRENT ISSUE SPECIALTIES Vv TOMICS v
JOURNAL of MEDICINE X

One Hundred Years of Insulin for Some
Author. Amy Moran-Thomas, Ph.D.  Author Info & Affiliations
Published July 17, 2021 | N Engl ] Med 2021;385:293.295 | DOI: 10. YOSSINE]M

“test” countries (striped) are shown, as well as 20 countries with domestic
gray). Teal color marks countries with ratios =1, and red colors mark those with

Supply-need ratio
®:]

0.75-0.99
® 0.50-0.74
® 0.25-049
®0-024

No data
CELEBRATING @ Countries with domestic

mY EARS OF insulin manufacturing capacity
INSULIN

Sharma A. Insulin imports fail to meet many countries’ needs.Science373,494-497(2021).
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|nsu||n only one sma” component Ol management Ol |!B|5|

HOLISTIC PERSON-CENTRED APPROACH TO T2DM MANAGEMENT

+LX0 fon maximally tolerated doss of ACEIARS) i (\

Choase
that efficacy

+ASCYD/Indicators of High Risk

—g——
SP-1RAwith RN u&

proves berefnt [
iud b SN 0%

Ensure strategies ace In place b detect and

optimise munagement of OV risk factoes’ including
O isk factse scrovaing and sarvellance [ s - pols
. TR 1
L lowing Ia-uu.g_mg terare evidence
1
Lpdlowering \ pricluiy || proganne
Antidrombetic agents Consider medication | | Consider metabelic
fer wight less sargery
| Smoking cessation When choosing glucose-lowering therapies:
Cansider regimes with high-te-very-high deal
ghacose and weight elficacy
1o Amaricae Disbetes ioeal Pracsice Cesesitne. 10, Confiowpsco Disesse a0 Sastats Slubetes- 022, Dubes Care, 2022 i L4SSeppl 115144-T6
ACE Aetensia-Comveting Encyme hibder; 22, 5o, Dease B2 0 Corac Kidney Disease; X C R, lon Rat; GLP-1 FA Gucagon-Lie Peptide- Recapter Agond

Falute, SEUT, Sodirs-Glucese Catranaportar-] lakibiter; TI0, Type 7 Biabetes.
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ADA-EASD insulin de-emphasised in T2DM

+Indicators of high risk +HF +CKD Achiedement and Maintenance of
While definitions vary, most Current or prior ¢GFR <60 mLimin per 1.73 m* AR \ Weight Management Goals:
comprise 255 years of age symptoms albuminuria (ACR =3.0 mo/zzal o )
with two or more addit of HF with 130 mgl=3. Thuse [ Set individualized weight management goals ]
documented may vary /ver tiwe; thus, a repeat
HFrEF or HFpEF . General lifestyle advice: Intensive evidence-
jequate EFFICACY to achieve dical natriti
and maintain treatment goals M
Consider avoidance of hypoglycemia a physical activity pregram
priority in high-risk individuals
," AR Ll Consider medication | | Consider metabolic
PREFERABLY In general, higher efficacy approaches for weight loss surgery
have greater likelihoed of achieving
q eviden "
Sm ;inm:z,uﬁ:d glycemic goals When choosing glucose-lowering therapies:
Efficacy for glucose lowering Consider regimen with high-lo-very-high dual
Use SGLT2i i ith an eGFR . .
20 o 73 e et Very High: glucose and weigh ficacy
should be continued until initiation Dulaglutide (high dose),
of dialysis or transplantation 53 tige Jflenatid | |
—————‘—W """ = Efficacy for weight loss
i) ey i
T e i M 5 S v
High: Iighf .
If A1C above target, for patients on GLP-1 RA (not listed above), Metformin, Dulaglutide, Liraglutide
. . . L S6LT2i, consider incorporating a S6LT2i, Sulfonylurea, TZD Intermediate:
« For patients on a IGI.P-IIIA. consider adding SGLTZi with BLP-1 RA or vice versa [ GLP-1 RA (not listed above), SGLT2i
proven CVD benefit or vice versa DPP-4i Neutral:
- DPP-i, Metformin
¥ \ ¥
[ If additional cardiorenal risk reduction or glycemic lowering needed }—ﬁ If ATC above target
* I peaphe with HF CKD, established CVD or multiple risk factors for CYD, the decision to use 3 GLP-1 RA or SGLIZ: with peoven benefit should be independest of background use of metformin:t A slrseg Identify barriers to goals:
sonis pezple with CVD 2nd a weaker on for those with indizators of high CVrisk. Maeezver, 2 higher absolute risk reduction and thus lower numbers reeded to freat « Consider DSMES referral 1o support seli-efficacy in achievement of goals
are seen al higher levels of baseline risk i the shared d king precess. See text for detals; * Low-dase TZ0 may be belter tolesaled and similarty effective; § For SGLI2 CV/ + Consider technology (e.q. diagnostic CGM) to identify therapeutic gaps and taflor therapy

renal outcomes trials demonstrzte their efficacy in reducing the risk of composite MACE. CV death. all-cause mortality, MI, HHF, and renal outcames in indwiduals with 720 with established'high risk of CVD:
¥ For GLP-1 RA, CVOTs demenstrate their elficacy in reducieg composite MACE, CV death, all-casse mortality, MI, stroke, and resal endgoints i individuals with T20 with established/high risk of CVD.

+ Identify and address SOOH that impact achievement of goals
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BUT...

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

A@N@\@

therapeutic
Use principles in Figure 9.3, inc uc‘m&mm of behavioral interventions (weight management @ inertia, reassess
pravi

and physical activity) a” and modify

of DSMES, to meet individualized treatment goals treatment
regularly

(3-6 months)

If injectable therapy is needed to reduce A1C"

Consider GLP-1RA or dual GIP and GLP-1RA in most individuals prior to insulin?

INITIATION: Initiate appropriate starting dose for agent selected (varies within class)
TITRATION: Titrate to maintenance dose (varies within class)

v

i If already on GLP-1RA or dual GIP/GLP-1RA, or if :
: these are not appropriate, or if insulin is preferred :
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Personalised diabetes care

CATABOLIC

01 HYPERGLYCAEMIA
HYPERGLYCAEMIC

EMERGENCIES

<e)

.
02 PRECONCEPTION AND
PREGNANCY Q i
N\ \\
(L )\
o %’;

ESTABLISHED ASCVD

Q0
Goo

Personalised
Diabetes Care

ESTABLISHED CKD

EXPECTANCY

CANDIDATE FOR DIABETES
REMISSION

ESTABLISHED ASCVD + CKD

After the initial evaluation
diabetes management
should be personalised
based of the patient’s

current goals and clinical

HEART FAILURE

&3

FASTING




Insulin in T2DM

* The indications for insulin in type 2 diabetes:
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Diabetes in pregnancy

Acute metabolic decompensation
Catabolichyperglycaemia

Severe insulin deficiency phenotype

Suboptimal glycaemic control with non-insulin therapies




Insulin in T2DM

* The indications for insulin in type 2 diabetes:

Diabetes in pregnancy

Acute metabolic decompensation
Catabolichyperglycaemia

Severe insulin deficiency phenotype

e Suboptimal glycaemic control with non-insulin therapies
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Such as:

+ Unintentional
weight loss

* Polyuria,
polydipsia

* Marked :
hyperglycem

cardi_w_ascular

GLP1-RA*
or SGLT2i*

SGLT2i*
Consider GLPT-RA'

4 1 4

A1C above target or new clinical indication

Insulin SGLT2i*

* Choose an agent that has demonstrated evidence of benefit; refer to the text. t
Based on the FLOW trial that was not reviewed for this update; refer to the text.

GLP1-RA = glucagon-like peptide-1 receptor agonist; SGLT2i = sodium-glucose cotransporter-2 inhibitor

Add glucose-lowering

therapy according to

clinical priorities. Clinical

priorities may include:

* Weight loss.

* Avoidance of hypoglycemia

+ Desired magnitude of
A1C lowering

» Cost

+ Side-effect profile

* Possibility of pregnancy

+ Comorbidities

Oral agents,
injectable incretins,
insulin

4

Diabetes Canada Clinical Practice Guidelines Expert
Committee.




Insulin not recommended as first line ( or 2" line ) therapy for

most people with type 2 diabetes

A. Change in Hemoglobin A, Level in Drug-Naive Patients

Subcutaneous semaglutide ——=—
Liraglutide

Dulaglutide

Basal insulin

Oral semaglutide

Premixed insulin
Canaglifiozin

Exenatide

Metformin
Extended-release exenatide
Pioglitazone
Sulphonylureas
Dapagliflozin
Empaglifiozin

Meglitinides
a-Glucosidase inhibitors
DPP-4 inhibitors

e ——
B ———
O
R S——
R —
S
-
2
——

+
)
-

I T
2 -4

Favors treatment Favors placebo

Diabetes Centre

Groote Schuur Hospital/UCT

0

T
1

]
2

MD (95% ClI)

-1.48 (-2.15 to -0.81)
-1.45(-2.18 to
-1.29 (-1.96 to

-0.98 (-1.42 to -0.55)
-0.92 (-1.07 to -0.77)
-0.91 (-1.46 to ~0.37)
-0.89 (-1.10 to -0.68)
~0.86 (-1.05 to ~0.66)
-0.83 (-1.11 to -0.54)
-0.81 (-1.18 to ~0.45)
~0.77 (-1.07 to -0.47)
~0.73 (-0.92 to -0.55)
~0.60 (-0.75 to -0.46)

B. Change in Hemoglobin
Metformin-Bas

Extended-release exenatide
Liraglutide

Basal insulin

Prandial insulin
Meglitinides
Canaglifiozin
Pioglitazone

Exenatide

Ertugliflozin
Sulphonylureas
Empagliflozin

DPP-4 inhibitors
Dapaglifiozin
a-Glucosidase inhibitors
Lixisenatide

‘+'#l"‘*‘+*+'..

in Patients Receiving
nd Therapy

MD (95% ClI)

-1.33 (-1.50 to -1.16)
~0.89 (-1.09 to -0.70)
~0.89 (-1.08 to -0.71)
~0.89 (~1.05 to ~0.73)
-0.89 (-1.17 to -0.60)
-0.80 (~0.99 to -0.62)
-0.80 (~0.89 to -0.70)
-0.71 (-0.82 to -0.60)
-0.67 (-0.86 to -0.47)
~0.64 (-0.85 to -0.43)
-0.63 (-0.78 to -0.47)
-0.60 (-0.71 to -0.50)
-0.60 (-0.73 to -0.47)
-0.58 (-0.79 to -0.36)
~0.57 (~0.66 to -0.48)
-0.57 (-0.71 to -0.42)
~0.53 (-0.58 to -0.47)
-0.51 (-0.63 to -0.40)
-0.50 (-0.67 to -0.34)
-0.43 (-0.57 to ~0.29)

I T
-15 -1 0.5

Favors treatment

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

T T 1
0 05 1 15

Favors placebo

analysis. Ann Intern Med.2020;173:278-286.




Insulin not recommended as first line ( or 2" line ) therapy for
most people with type 2 diabetes

ow Cardiovascular Risk
Backgraund Therapy

D. All-Cause Mortality in Patie
Receiving Metfor,

C. All-Cause Mortality in Patients at Increased Cardiovascular Risk
Receiving Metformin-Based Background Therapy

OR (95% Cl) OR (95% CI)

Oral semaglutide . 0.50 (0.31 ati e 0.57 (0.28 t0 1.13)
Empaglifiozin ® id — - 0.57 (0.24 to 1.36)
Liraglutide =" I semaglutide *+—i-— 0.58 (0.23 to 1.48)
Extended-release exenatide - ubcutaneous semaglutide —e—i— 0.61 (0.25 to 1.45)
Dapaglifiozin Extended-release exenatide *—3— 0.61 (0.25 to 1.48)
Dulaglutide Liraglutide 0.70 (0.41 to 1.22)
Lixisenatide = 0.94 (0.77 to 1.15) Basal insulin i 0.72 (0.39 to 1.33)
Canaglifiozin 0.98 (0.86 to 1.11) Butialice.. —— 9285038 ;. 163)
Pioglitazone 1.00 (0.83 to 1.21) OPP-4 inhibitors - 0.79 (057 t0 1.08)
DPP-4 inhibitors 1.01 (0.94 to 1.09) C.anagliflozm —_———— 0.80(0.32 t0 2.02)
Subcutaneous semaglutide 1.04 (0.72 to 1.49) Plogiazane - | 0.82.(045 101,53)
Sulphonylurees i S8 1.09 (0.92 to 1.29) Empagliflozin — - 0.90 (0.40 to 2.02)
e Se— : ' Sulphonylureas —— 0.90 (0.59 to 1.39)

0.5 1 2 a-Glucosidase inhibitors — 0.92 (0.32 to 2.60)

Ertugliflozin —_—P - 1.03 (0.37 to 2.90)

Favors treatment: ‘Favors placebo Premixed insulin —_— 1.05 (0.45 to 2.43)

Dapagliflozin sl —— 1.07 (0.53 to 2.14)

Prandial insulin —e 1.15(0.47 to 2.86)

Meglitinides —_——— 1.28 (0.37 10 4.39)

Basal-bolus insulin : l ' : 1.59 (0.36 to 6.89)

0.2 05 1 2 5
Favors treatment  Favors placebo

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

Every 1% decrease in HbA1lc

Any diabetic Diabetes- Myocardial Microvascular
complication related death infarction complications

UKPDS 35. BMJ 2000;321:405-12.

0 Diabetes Centre

Groote Schuur Hospital/UCT




The rationale for glycaemic control in T2DM

Improved glucose control improves patient QoL

0.4
0.2 |
Favourable Qol response
0

-0.2

(Z Score)

-0.4

-0.6 Unfavourable QoL response

QoL global outcome*

-0.8
Worsened >1-2 1.5-0.5 0.5--0.5 -0.5—--1.5 <15 Improved

HbA . levels HbA . levels
HbA,. change from baseline (%)

Testa MA, Simonson DC. JAMA 1998,280:1490-1496
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The practical reality of glucose control in T2DM

A Glycemic Control

~—@— Glycated hemoglobin <7% ) ‘
~@— Glycated hemoglobin <8% :
100+ Percentage of adults aged 20 to 44 years with
Q diabetes achieving HbA1c < 7%
— 380+ 2017-2020 2021-2023
X
2 60+
= o .
o v/
- 57.4* 37.1
5
& 20-
V& @ 4 4 o
& & S S
7/ /7 / d /
o & $ N N
N 3 2 D D

Inoue K, et al. Prevalence and Control of
Diabetes Among US Adults, 2013 to

2023. JAMA. Published online February 27,
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)

2025.
Q Diabetes Centre
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The natural history of T2DM

Plasma Glucose

mmol/L

B-cell dysfunction
Relative to normal

%

Diabetes Centre
Groote Schuur Hospital/UCT

17 2\
11.1 o[
7.0 ]
0
200
100 7)\
0 B-Cell Function
-10 -5 5 10 15 20 25 30

Years

Post-prandial
glucose

Fasting
glucose

Insulin
resistance

Insulin
level

Adapted from Bergenstal RM, International Diabetes Centre.




Need for insulin increases over time

UKPDS 57: N = 826 with newly diagnosed T2DM ﬁ

60

Patients 40 —
requiring
additional

insulin
0 —
1 2 3 4 5 6
Years from randomization

B Chlorpropamide [ Glipizide

~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

Diet, exercise, lifestyle monotherapy...
When failupe\confirmed...

}

Combination therapy... When failure confirmed...

|

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

Diabetes Centre
Groote Schuur Hospital/UCT




Clinical Inertia:

Failure to Advance Therapy n Required
Percentage of subjects advancm %
At insuli tient had:
100 ns fi?;\z& 8% pa ent ha
80 / rs with A1C > 7%

s

44.6%

35.3%

1N
o

% of Subjects

18.6%

Diet Sulfonylurea Metformin  Combination

N
o

Brown JB et al. Diabetes Care 2004,27:1535-1540.
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Failure to Advance Therapy W

Western Cape Public Sector: % Patients w:tﬁﬁ
n insulin

Unc¢ont

700

60.0
500 45 3
8 4
8 0.0
c
]
o
5 300
a
200
100
0.0
Cape Central  CTEastern cT CTMltchelIsCT Northern CT Southern CT Western
Winelands Karoo Khayelitsha Kli pfo tein Tygerb erg

District

{ n Required
10% not on insulin:

Period: 2000 to 2017

| ‘ I % HbA1c>10% not on insulin

G rden Overberg West Coast
District District
Dst t

WCG PHDC DM Audit data.
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CLINICAL
INERTIA

Healthcare
system-related




Barriers to Insulin Therapy and strategies to Overcome Them

DSME
programmes;
mobile apps

Improved
therapies

Fear of
injections

Therapeutic
inertia

Poor Negative

communication appraisals g
of insulin A

Nurse-led
management;
specialist

feedback

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

A
it \ lt ‘\l&“\(y ‘

l{n

i‘;ﬂg‘ " A
X

e
@»‘» \

Despite the valiant efforts of many research groups
the insulin suppository still has one major problem




Barriers to use of insulin

UKPDS: 27% initially refused insulin

DAWN: >50% anxious when starting msuh%ﬁ

(] b o

Patient barriers \,memw
¢ Lack of awareness of progressive nature of disease

leading to feeling of “failure
* Lack of awareness of implications of poor alycemic control
» Fear of side effects (hypoglycaemia, weight gain)
o La C k 0 r a W I e d ge * Concerns over ability to manage more complicated
. treatment regimens

e Anxiety

e Fear of hypoglycaemia ‘:x:‘n?np‘m‘“ digtins
* Negative perceptions of outcome

* Needle phobias \ INERTIA J
* Social stigma
e Lack of self-efficacy or confidence
eTreatment costs

* Too many medicines
¢ Treatment costs

CLINICAL )




5 (hypogly

ability to mans

CLINICAL
INERTIA

Healthcare
system-related

No ¢linical guidelines

No disease registry

No visit planning

No active outreach to patients

No decision support

No team approach to care

Poor communication between physician and staff

Time cunstraints
wack of support from e.g. nursing staff
voncerns over costs of treatment/testing etc.
Reactive ratner than proactive care

iderestimation of patient's needs
Difficulties navigating guidelines and algorithms
Lack of information or understanding of new treatment
options and potential benefits
Lack of information on side effects/fear of causing harm
(ie. hypoglycemia)
Lack of clear guidance on individualizing treatment
Concerns over patient’s ability to manage more
complicated treatment regimens
Concerns over patient adherence




Strategies to tackle “insulin resistance”

e Information & education on progressive nature of disease

e Explore reasons for reluctance to startinsulin
® [gnorance
e Social stigmas
e Culturalbarriers
e [rrational beliefs and misconceptions
e Anxiety

Offer the opportunity to experiment
Show devices and discuss starting regimen
Adopt empowerment approach

Greyhound motto Hertz motto

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




 amierstouseofinsuin

Physician barriers @% EE
e Perception of poor clinical effica @\
e Perception that it is-aski o much'of some patients

‘s abilities » Time constraints

. * Lack of support from €.0. nursing staff
yC aemia = Concems over costs of treatment/testing etc.

e Poor confide i
e Fear of inducing :
e Too demanding for the staff - Dlfcutis e kdlnes s skt

- * Reactive rather than proactive care
= Lack of information or understanding of new treatment
PY 1 options and potential benafits
La C k Of ex pe rl e n Ce » Lack of information on side effects/fear of causing harm
(ie. hypoglycemia)
« Lack of clear guidance on individualizing treatment
* Concems over patlent's ability to manage more

complicated treatment regimens
« Concerns over patient adherence

CLINICAL
INERTIA

Healthcare
system-related




Barriers to use of insulin: hypoglycaemia

Severe insulin reactions per 100 patient-years

20 40 60 80 100

DCCT L e2

Type 1
S D1 - 2 20 Diabetes
UKPDS | 2.3
Type 2
VACSDM 73 Diabetes

VA llIP F 7.8

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

Grade 2-4
15 ¢ -

10 | L

T, |

L}

Annual % patients

' | A

Sulphonylurea Ihsalin

,+/H’

-+

' 8 A J

04 5 6 7 8 9101104 5 6 7
Most recent HbA4cC

UKPDS 73. Journal of diabetes and its complications 2006,;20:395

8

9 10 11

Relative Risk of Hypoglycemia (95% Cl)

1.8

Unadjusted

1.6\

14
1.2
1.0
0.8
0.6
0.4
0.2
0.0

1.54
| T

- 136 - 132 ’ e
| |
& 100 100 == 109
...................... LR gipssadprmsesisscambicnsiinciiss
- 086 E 0.88 "L 0.90
0.75

<6% 6-6.9% 7-7.9% 8-8.9% 29%

Diabetes Care. 2013 Nov,;36(11):3535-42.




Barriers to use of insulin: weight gain

5.0, Overweight patients
2.5-
Y ol
Metformin
-25 __~" Conventional
-5.0

0 2 4 6 8 10
Years from randomisation

UKPDS 34 Lancet 1998,352:837




Weight gain: Combined Effects of Metformin with Insulin Therapy in T2DM

Table I. Studies showing the benefits of using metformin with insulin in type 2 diabetes*

Yki-Jarvinen Avilés-Santa Strowig Walffelé
et al. [26] etal. [29] etal. [30] etal. [31]
Insulin + Insulin + Insulin + Insulin +

Insulin —métformin — Insulin®  metformin Insulin  metformin Insulin metformin

Subject, n 24 9 22 21 31 27 182 |71

Duration, mo 12 12 6 6 4 4 4 4

Insulin dose at 120 92 [35 82 71 64
5

53 36
end, U

HbA, . at end, % 7.9 7. 7.6 6, 7.0 7.] 76 6.9

*All of the studies compared subjects on insulin versus metformin and insulin. All found less weight gain, a lower insulin dosage, and mostly a lower HbA, .
HbA, .—hemoglobin A, ..

Sasali A and Leahy JL. Curr Diab Rep 2003;3:378-385.




Sustainable longterm control is possible

10.0 - Standard
9.5 = [ntensive
9.0~
9.0 ——————
= 85+ ctandard ther dis Mean HbA,_
3_‘_;_ andard therapy S at final visit
5 3.0 \ ' g0
& 752 ) - o T e :
£ \ v \ F D AR s seesesssscesssssnssssemsssossssossesssssompassssrmmssssassassssssssassesesssssssasas 7.39%
3 701\ 7.0 A 0.67% (95% Cl 0.64 - 0.70); p<0.001
8 654 \ [ l D 6.5 6.5%
’ I RS == e B
6-0‘7/ Intensive therapy 60
O T T T & T T T 5.5
0 1 2 3 4 5 3
s o) M———
0 6 12 18 24 30 36 42 48 54 60 66
No. at Risk
Standard 5109 4774 4533 3186 1744 455 436 Follow-up (Months)
therapy A
Intensive 5119 4768 4585 3165 1706 476 471
therapy
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

Insulin glargine

—
—
——
—

=

3611
3639

A Myocardial Infarction, Stroke, or Death from Cardiovascular es
(Coprimary Outcome)
0.5
Adjusted hazard ratio, 2 (0794~1.
P=0.63 by log-ra t

©w 0.4

-

L

>

(]

f‘ , %

2 )

=

S

{ =N

(=)

=="Standard care
0.0 T T T I I
(0] 1 2 3 4 5
Years of Follow-up

No. at Risk
Insulin glargine 6264 6057 5850 5619 5379 5151
Standard care 6273 6043 5847 5632 5415 5156

766
800

Diabetes Centre
Groote Schuur Hospital/UCT

N EnglJ Med 2012; 367:319-328




Treat to target early — “ metabolic memory”

Sulfonylurea/lnsulin vs. Conventional
10-Year Cohort 10 y
: = Conventional therapy
Median = Intensive thera
A1C (%) Py
s 9
. =
8| 10-year mediar ! %
4
-
B
7 5
10-year median O -
7.0%
6 (oo oy o poso g
0 p=0.008 p=0.14 p=0.82 p=0.84 p=0.99 p=0.71
O ‘ | | 19'97 19'98 19I99 20'00 20'01 20b2
0 3 6 9 12

UKPDS Group. Lancet. 1998;352:837-853 UKPDS Group. N Eng J Med 2008:359:

0 Diabetes Centre

Groote Schuur Hospital/UCT




Treat to target early — “ metabolic memory”

After median 8.5 years post-trial follow-up

Aggregate Endpoint 1997 2007
Any diabetes related-endpoint RRR: 12% 9%
pP: 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

RRR = Relative Risk Reduction, P = Log Rank

Diabetes Centre
Groote Schuur Hospital/UCT




Treat to target early — “

------ Patients with HbA,
253 mmol/mol (27%)
not receiving IT within

metabolic memory”

I

sng\ﬁrcamly

1 year A
69 -| 85 /jQi ed risk of:
...... pat'ents w ¢ (4] (CI 39‘1010/0)
1e Stroke 51% (Cl 25-83%)
« HF 64% (CI 40-91%)
. 64 — ; . » Composite CVE 62%
5 : (Cl 46-80%)
S 59 —
£ 59 <8 l
é .'. aans mannesse,,, .
<53 — % ttasnane:
I Pt
48 -1 6.5 |pysglycaemic Drive risk for |
legacy complications
/ pa
| | K4 N | | |
6 12 48 54 60 Khunti. K &‘Mil!ar—lones.. D. Clinical inertia to insulin initiation and
MO nth S })nitzﬁ)réstlef;.c;%?;l, ;ri:t?flgl(. A focused literature review. Primary Care

Diabetes Centre
Groote Schuur Hospital/UCT




Summary

* Reducing HbA1c of benefit. There is\ No HbAlcthreshold —aim low.

‘ Diabetes Centre
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Summary

* Reducing HbA1c of benefit. There is\ No HbAlcthreshold —aim low.

 T2DM is a progressive disease —this will need constant stepwise
addition of medication; many/most will need insulin
* Can controllongterm with such an approach
* Overall insulinsafe

‘ Diabetes Centre
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Summary

* Reducing HbA1c of benefit. There is\ No HbAlcthreshold —aim low.

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

* Can controllongterm with such an approach
e Overall insulin safe

* Risk is hypoglycaemia/drug side effects — individualize target

‘ Diabetes Centre
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Summary

* Reducing HbA1c of benefit. There is\ No HbAlcthreshold —aim low.

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

* Can controllongterm with such an approach
e 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.

‘ Diabetes Centre
\.Z/ Groote Schuur Hospital/UCT




A Practical Approach to Initiation and intensification of Insulin in
T2DM — for glycaemic control

Diabetes Centre
Groote Schuur Hospital/UCT
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Initiation and intensification of Insulin in T2DM

Further i

@©@ ' @

tﬁcation

Basal Bolus

Basal Plus

Add prandial insulin at main
meal

Basal

Add basal insulin and titrate

Additional Oral/lnjectable agents
Lifestyle changes + Metformin
Progressive deterioration of -cell function

Diabetes Centre
Groote Schuur Hospital/UCT

COPYRIGHT ©2022 Al | RIGHTS RESERVED




* 40 year old woman @%ﬁ
* Newly diagnosed T2DM %@\

* HbAlc 8.5% @@

* No complic@

e Set HbAlc target < 7.0%

* RX:
Lifestyle changes + Metformin




*

* Check HbAlcin 3/12 + move to Stex@@ 0%

Additional Oral agents

Lifestyle changes + Metformin




e If HbAlc remains > 7.0% or climbs @N
e If drug intolerant N{@
e If HbAlc > 10% @@

Add basal insulin and titrate

Additional Oral agents

Lifestyle changes + Metformin




Glucose
infusio
n rate
(mg/kg
per min)

Time (hours)
H, hour; NPH, neutral protamine Hagedorn.

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

Available basal insulins

Basal Insulin Action Profiles % is
>

~ NPH insulin (1276 @ x@%la\%ine U300 (~32 h)
— Insuti ine/U100(~ Insulin degludec U100 and
-24 h)

etemir\(~20 U200 (~42 h)

I 1 1 I I 1 1 1 I

2 4 6 8 10 12 14 16 18




Rationale for basal insulin

24-hour Plasma Glucose Curve:

24.0
—~ 180 - Diabetes
=
o
=
£
w 12.0
(%]
o}
O
=
O Normal
6.0
0

0600 1000 1400 1800 2200 0200 0600

Time of Day

Adapted from Polonsky KS et al. N Engl J Med. 1988;318:1231-1239.




Rationale for basal insulin

24-hour Plasma Glucose Curve:

24.0

18.0 A

12,0 l l l

Diabetic

Glucose (mmol/I)

6.0

Normal

0 ' ' ' ' ' '
0600 1000 1400 1800 2200 0200 0600

Time of Day

Adapted from Polonsky KS et al. N Engl J Med. 1988;318:1231-1239.




%
Contribution

100 -
80 -
60<
40 -
20 -

>10.2

10.2-9.3

® PPG
B FPG

9.2-8.5  8.4-7.3 <7.3
HbA1c (%)

Monnier L, et al. Diabetes Care. 2003;26:881-885.







‘ﬂl!la!IOn ana aajus!men! Ol msu‘ln

Start early,

A
START f;irtavzlttuh b.edi'[?@% % especially if
g actinginsulin; 6- 1 HbAlc > 10%

@@@N{ - Continue

with OHAs




‘nIEIaEIOn ana aajusfmenf Ol |nsu||n
START Start with bedtime NPH(f(qgg%ﬁ

acting insulin; 6 - 1

=\
gw ) \N\—2 -

X@%F@l\%
@ ARGET = 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

FORCED
TITRATION
TARGET

Review progress
regularly: 1 -3
monthly




‘nIEIaEIOn ana aajusfmenf Ol |nsu||n
START Start with bedtime NPH(f(qgg%ﬁ

acting insulin; 6 - 1@u

gw ) \N\—2 -

. \¢ ily. \
FORCED TITRATION K TARGET: 4 18 7
TARGET @ Increase insulin by 2 — 6u every 3 — 7 days

—

If hypoglycaemia occurs or HbAlc < 7%
FPG < 4, reduce by 4u or after 3
10% months

«—

Yes No




1. Minimum eaucation wHen starting insu‘in

* All about insulin @w r:%’:m“

* Home blood glucose @\
monitoring @@

* When/ who @ ;:Es:d:nnmwly S SELF%EMENT TT:E:‘ -

Diaanosed or Injectable Therapies S
* Hypo's ;

equivalent)

* Sick day rules, feasting and
fasting

TOPIC SESSION 3:
« Managing Challenges,
including lliness, Travel,

Feasting and Fasting




2. Achievement Alc < 7% with basal insulin regimen in T2DM

Basal Insulin
Proportion of patients with A1C <7%

Study
(First author,

year)

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

Standl, 2006
Standl, 2006
Holman, 2007
Robbins, 2007
Barnett, 2007
Esposito, 2008
Espositlo, 2008
Bretzel, 2008 —
Rosenstock, 2008 - =

_t._

|

Rosenstock, 2008

Buse, 2009 ——

Raz, 2:)'09 ——

Russell-jones, 2009

Bickle, 2009 ! —_—
Blonde, 2009 N - —
Blonde, 2009 b ——
Rosenztock, 2009 ——— |

Strojek, 2009 e

Fogelfeld, 2010 —

Fogelfeld, 2010 -

I
|
. |
Pooled estimate (95% ClI) Sha—— : 41.4% (35.6%-47.4%)
]

i 1 |
o 10 20 30 40 50 80 70 &0

Guigliano D, et al. Res Clin Pract 2011,;92:1-10




. What is the expected dose? (LANMET study)

S 104
£
£ 5
%) 2
=
= 3
> w
¥ Bl
3 47 cC
= S
. Q)
O 3- =
(al
LL
2_
®
0 0

-4 0 4 8 12 16 20 24 28 32 36
Time (weeks)

Adapted from Yki-Jarvinen H, et al. Diabetologia 2006;49:442-51




3. 4-t Study: Insulin Doses Over 3 Years

Daily insulin dose (U/kg)

Years since randomization

[ Biphasic Il Prandial I Basal
tprandial tbasal tprandial

Holman RR et al (NEJM 2007;357:1716)




Mean A1C (%)

4. Analog vs. NPH Insulin Added to Oral Therapy

® Insulin glargine

NPH insulin
8 -
Target A1C (%)
6 n n n L] n L] L] L] n L] 1
0 4 8 12 16 20 24

Time (weeks)

Riddle MC et al. Diabetes Care. 2003;26:3080-3086.

“=— Detemir
107 )
9.5 NPH

51
A1c 5]

8
0,
(%) 7.5]
7

6.51
T

Weeks -2 0 12

Hermansen, et al. Diabetes Care, 2006

24




Glycated haemoglobin (%)

5. Basal vs premix insulin Added to Oral Therapy

. Twice-daily premixed insulin

. Insulin glargine + OADs

5

g 4

2

o 3 3

. ; 3 '

Years since r mization T X
(9]

C— Birhasic yumE Prandial @ Basal 6 % 1
tprandial +basal +prandial s

5 0]

*Confirmed symptomatic hypoglycaemia
(blood glucose < 3.3 mmol/)

Holman RR et al (NEJM 2007;357:1716)




CANA RCT (N=2072, 18 weeks); patients

6. Alternatives to simple basal insulin

Basal Insulin Plus SGLT2 Inhibitors in T2D

[l cana 300 mg's [l EMPA 25 mg2e [l DAP;

P<0.05 vs placepo

Gluc e;gontroi With Fixed-Ratio Combinations of Basal

and GLP-1 RA

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

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)’
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)?
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 PBO"2

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

-2 -

218 weeks; BL A1C 8.3% (mean); basal, bolus, or basal-bolus; *60% to 65% on
basal-bolus; 52 weeks; BL A1C 8.29%-8.39%; multiple daily insulin (basal-
bolus) injections, insulin titrated weeks 19 to 40; <104 weeks; BL A1C 8.46%-
8.62%; 17% on basal only, 83% on bolus or basal-bolus (=48% basal-bolus,
=35% bolus only).

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

Add-on to OAs,

P<0.0001

Add-on to Basal

Add-on to OAs,
Insulin-Naive

Add-on to Basal
Insulin + OAs

Insulin-Naive Insulin £ OAs
26 Weeks' 26 Weeks? 30 Weeks? 30 Weeks*
N=1663 N=413 N=1170 N=736
Lira iDeg iDeglira iDeg* iDeglira Lixi iGlart  iGlarLixi iGlar* iGlarLixi
Baseline A1C (%) 83 . 8.7 Baseline A1C (%) 8.1 8.1 8.1 8.1 8.1
0
3 3 0.6
K -1
e 15 a3 < 43 1
< B < - 16 s
< 2 WEE 1.9 4 2 N P<0.0001
25 $<0.0001 s s P<0.0001
5 P<0.0001 $<0.0001

* Per protocol maximum dose: 50 units/day (no maximurm dose of degludec alone was specified in the insulin naive tria.* Per protocol maximum dose: 60 units/day.

GLP-1 RA, glucagon-like peptide-1 receptor agonist; iDeg, insulin degludec; iDegLira, insulin degludec and liraglutide; (Glar, insulin glargine; iGlarLixi, insulin glargine and lixisenatide; Lira, liraglutide; Lixi, lixisenatide; NI, noninferior;

O, oral agent; 5, superior; T20, type 2 diabetes.

1. Gough SC, et al. Loncet 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.

Fixed-Ratio Combinations of Basal Insulin and GLP-1 RA

« iGlarLixi 100/33

« iDeglira 100/3.6




* FPG 5.5 mmol/I

* HbAlc climbs to®@% Basal Plus
Add prandial insulin at main
meal

Basal

Add basal insulin and titrate

* On NPH ( Protophane) 72u nocte \@w

Additional Oral agents

Lifestyle changes + Metformin




‘n!en5|||caflon Ol msu‘ln
START Start with bedtime interﬁja&%ﬁ

acting insulin; 6 - 1Q\§ A\

aW ) W\~

. e
FORCED TITRATION TO-_ [ ﬁi@
TARGET @ Increase insulin by 4 u if > 3 readings > 10.0

—

If hypoglycaemia occurs or FPG < HbAlc > 7% after
4, reduce by 4u or 10% 3 months
No Yes
Monitor pre

meals; add 2"
injection




Intensification of insulin

HbAlc > 7.0 %; Monitor pre meals; || STOP Sulfonylurea
FPG < 5.5 mmol/| add 2"9 injection CONTINUE Metformin
CONSIDER BD
HbAlc > 7.0 %; .
FPG < 5.5 mmal/l; Levemir/protophane
Monitor pre meals
BD pre-mix
Testing to ID how to Basal PLUS

intervene




‘n!ensa‘lcaflon O‘ msu‘ln
HbAlc > 7.0 %; ﬁ
FPG < 5.5 mmol/I;
Monitor pre meals
e >>% & >~

Pre-lunch M Pre-dinner out of Pre-bed out of
range: add rapid range: add rapid range: add rapid
acting insulin at acting insulin at acting insulin at
breakfast lunch dinner

Start 4u and increase by 2 u
every 3 days according to
pre or post meal glucose




Basal

If glycaemic
targets not met

B L D bed Basal-Bolus or Multiple Daily Injections

2als
If glycaemic
targets not met

B L D bed




Insulin just a small part of comprehensive person-centered care

DECISION CYCLE FOR PERSON-CENTERED GLYCEMIC MANAGEMENT IN TYPE 2 DIABETES

REVIEW AND AGREE ON MANAGEMENT PLAN

< Review management plan
«  Mutually agree on changes
«  Ensure agreed modification of therapy is implemented

in a timely fashion to avoid therapeutic inertia
«  Undertake decision cycle regularly (at least once/twice a year)
« Operate in an integrated system of care

OF CARE

ASSESS KEY PERSON CHARACTER

GOALS

* Prevent complications
« Optimize quality of life

IMPLEMENT MANAGEMENT PLAN

«  Ensure there is regular review;
more frequent contact initially
is often desirable for DSMES

« Spe

2

AGREE ON MANAGEMENT PLAN

cify SMART goals:

Specific
Measurable
Achievable
Realistic
Time limited

UTILIZE SHARED DECISION-MAKING TO
CREATE A MANAGEMENT PLAN

CONSIDER SPECIFIC FACTORS THAT IMPACT CHOICE
OF TREATMENT

« Individualized glycemic and weight goals
« Impact on weight, hypoglycemia, and cardiorenal protection
«  Underlying physiological factors
«  Side effect profiles of medications
= Complexity of regimen (i.e., frequency, mode of administration)
«+  Regimen choice to optimize medication use
and reduce treatment discontinuation
*  Access, cost, and availability of medication

Ensure access to DSMES

Involve an educated and informed person
(and the individual's family/caregiver)
Explore personal preferences

Language matters (include person-first,
strengths-based, empowering language)
Include motivational interviewing, goal
setting, and shared decision-making

Comprehensive Medical Evaluation and Assessment of Comorbidities:
Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):549-S67




Initiating insulin in T2DM

Ea Sy’ Safe Start with bedtime NPH / long
| START acting insulin; 6 - 10u
| | v

Start now, this week | FORCED * Check FPG daily

. TITRATION TO * TARGET=4t0 7
Start low, titrate fast TARGET L|/|{: cvery 37 days

If hypoglycaemia occurs or FPG < 4, HbAlc < 7% after

Expect doses Of reduce by 4u or 10% 3;&15\
between 0.5 — 1u/kg at Yes No

3 months d

CELEBRATING

mYEARS OF
INSULIN




