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So, What is ‘New’?
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9% antidiabetic drugs (BNF 6.1.2)
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Changes In Prescribing Practices

First-Line Second-Line

-
8
—_—
O
~—
ol
-
AN
o

£100

£80

—— s -
Mém§'\w§2

8 8 8 8 8 838833 8
X~ 8 8RR ARA R RRRRRKRA

Thir

£60

001
2002 ¢

o
0
o
3
m

Fourth-Line £40

Cost per patient with type 2 diabetes
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Showing that Another Way....
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IF HbA,, target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors):
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Combination - =
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Inzucchi SE et al Diabetes Care 2015;38(1):140-149
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Variations in Practice and Spending

Non-metformin,
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e NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JUNE 14, 2007 VOL. 356 NO. 24

Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.
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Some More Bad Press
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Disfigurement and skin camouflage
Treating hypertension in the very old
Bisphosphonates and hip replacement
Why commercialisation is bad for health

B I e BM) GROUP AWARDS: ENTER NOW

14 January 2012  bmj.com

PLUS Bariatric surgery trends
Formal consent for blood transfusion
Fluid resuscitation in children

Oral bi;f)hosphonates and cancer
JOBS, COURSES, AND CAREERS

THE CULT OF
SURROGATE
OUTCOMES

AVANDIA

A PERFECT STORM
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The Result

Guidance for Industry
Diabetes Mellitus — Evaluating
Cardiovascular Risk in New
Antidiabetic Therapies to
Treat Type 2 Diabetes

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

December 2008
ClinicalMedical

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071627.pdf
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Non-inferiority Non-inferiority
Boundary Boundary
HR 1.3 HR 1.8

Superiority
Approvable; no need for
postmarketing study

[]lj

1
1
Non-Inferiority «—; I
I 1 —— Upper limit of
I 95% CI
Approvable_, need for { Non-Inferiority 5 . (_//,,Jl—/f
postmarketing study — 1 1
I 1
Inferior 1 | |
I 1
Not approvable 1 1
i 1
Underpowered it I
: : = —1 —H : :
0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2.0 2.2

Hazard ratio

Hirshberg B et al Diabetes Care 2011;34(Suppl 2):5101-106
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Diabetes and CV Risk

Number HR (95% Cl) I* (95% Cl)
of cases
Coronary heart disease* 26 505 —— 2-:00 (1-83-2-19) 64 (54-71)
Coronary death 11556 —— 2-:31(2-:05-2-60) 41 (24-54)
Non-fatal myocardial infarction 14 741 - 1-82 (1-64-2-03) 37(19-51)
Stroke subtypes*
Ischaemic stroke 3799 — 2-27 (1-95-2-65) 1(0-20)
Haemorrhagic stroke 1183 = 1-56 (1-19-2-05) 0(0-26)
Unclassified stroke 4973 . 1-84 (1-59-2-13) 33 (12-48)
Other vascular deaths 3826 —a— 1-73 (1-51-1-98) 0(0-26)
I |
1 2 4

Emerging Risk Factors Collaboration Lancet 2010;375(9733):2215-2222
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Intensive vs Standard Glucose Lowering

Intensive treatment/
standard treatment
Weight of
Trial Odds ratio (95% Cl) Participants Events study size
UKPDS | 2 i 0.79 (0.53 — 1.20) 3071/1549 539/302 10.1%
PROactive —er— 0.96(0.77 -1.19) 2605/2633 177/186 21.5%
ADVANCE —eo—H 0.93(0.82 -1.05) 5571/5569 498/533 29.4%
VADT —1— 1.09 (0.81 -1.47) 892/899 102/95 15.5%
ACCORD —eo— 1.28 (1.06 — 1.54) 5128/5123 257/203 23.6%
Overall I—r—| 1.02 (0.87 — 1.19) 17267/15773 1573/1319 100%
0.4 1.0 2.0
Odds ratio (95% CI)
Intensiv; treatment better Standard treatmrent better

Cl: confidence interval; HR: hazard ratio. Ray KK et al Lancet 2009;373:1765-1772
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Cardiovascular Safety Studies

SAVOR-TIMI 53
n=16,492
3-P MACE
EXAMINE TECOS CARMELINA CAROLINA
n=5,380 n=14,671 n=7,003 n=6,072
3-P MACE 4-P MACE 3-P MACE 3-P MACE

! 7 7

t t Pt
EMPA-REG VERTIS CV CREDENCE Dapa-CKD
‘OUTCOME n = 8,000 n=4,464 n=4,000
n=7,020 3-P MACE ESRD, doubling 250% sustained
3-P MACE of creatinine, decline in eGFR
CANVAS Dapa-HF renal/CV death or reaching
Program n =4,500 ESRD,
n=10,142 CV death, HF DECLARE-TIMI 58 CV death, or
3-P MACE hospitalization, n=17,276 renal death
urgent HF visit 3-P MACE; CV
death + HF EMPEROR-
ELIXA LEADER FREEDOM-CVO PIONEER 6 REWIND Reduced
n = 6,068 n =9,340 n=4,156 n=3,176 n=9,901 n =2,850
4-P MACE 3-P MACE 4-P MACE 3-P MACE 3-P MACE EV df!talli_! 0:iHF
ospitalization
SUSTAIN-6 EXSCEL HARMONY T
= =14,752 Out ¥
3-P MACE 3-P MACE n=9,400 fmy=pe
3-P MACE =4,
SGLT2 inhibitors Yed CV death or HF
DEVOTE =6,522 hospitalization
GLP-1 receptor agonists n=17,637 n=65
- 3-P MACE 5-P MACE
hospitalization
IRIS
e
a-Glucosidase inhibitor Fatal or nonfatal :
ot angina)

Cefalu WT et al Diabetes Care 2018;41(1):14-31
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Empagliflozin and Liraglutide

EMPA-REG OUTCOME

CV death, non-fatal Ml, or non-fatal stroke

LEADER

CV death, non-fatal Ml, or non-fatal stroke

201

151

10+

Patients with an event (%)

P Empagliflozin

-

et HR: 0.86

- 95.02% CI (0.74 — 0.99)

p=0.04

Patients at risk
Empaglifiozin 4687
Placebo 2333

4580
2256

12 18 24 30 36 42 48
Time from randomization (months)
4455 4328 3851 2821 2359 1534 370

2194 2112 1875 1380 1161 741 166

Placebo

20+

151

10 4

HR: 0.87
95% CI (0.78 - 0.97)
p=0.01

0 6 12 18 24 30 36 42 48 54
Time from randomization (months)

Patients with an event (%)

Patients at risk
Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982

1562 424

4672 4588 4473 4352 4237 4123 4010 3914 1543 407

Zinman B et al. N Engl J Med 2015;373:2117-2128
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Individual Components of the Primary Endpoint
EMPA-REG OUTCOME

LEADER

3-point MACE

CVdeath —e—

Non-fatal MI

Non-fatal stroke

Patients with

event/analyzed

HR (95%CI) p-value Empa Pbo

—— 0.86(0.74-0.99)* 0.04 490/4687 282/2333

0.62(0.49-0.77) <0.0001 172/4687 137/2333

0.87(0.70-1.09) 0.22 213/4687 121/2333

L

—t—— 1.24 (0.92-1.67) 0.16 150/4687 60/2333

I T
0.25 0.50

1
1.00 2.00

[

-
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Hazard ratio (95% Cl)

Favors Empa

Favors Pbo

Patients with
event/analyzed
HR (95%CIl) p-value Lira Pbo
3-point MACE —t— 0.87(0.78-0.97) 0.01 608/4668 694/4672
CV death [ ——— 0.78(0.66-0.93) 0.007 219/4668 278/4672
Non-fatal Mi ——p 0.88(0.75-1.03) 0.11 281/4668 317/4672
Non-fatal stroke ! + 1 0.89(0.72-1.11) 0.30 159/4668 177/4672
0.50 1.00 1.50
h Hazard ratio (95%Cl)
Favors Lira Favors Pbo
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Lower Extremity Amputations

Canagliflozin use was associated with a significant increase
In the risk of LEA

Empagliflozin had neutral effect on LEA

Liraglutide use significantly reduces the risk of major
amputation

SGLT2s have a numerically higher risk of amputations than
DPP-1Vs and GLP-1 RA but it is not statistically significant

Neal B et al. N Engl J Med 2017;377(7):644-657; Verma S et al. Circulation 2018:137(4):405-407; Chang H-Y et al JAMA Int Med 2018 (in press)
Dhatariya K et al. Diabetes Care (in press); Adimadhyam S et al Diabetes, Obesity and Metabolism (in press);
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Why iS ThiS Important? NHS Foundation Trust

Table 3. Summary of patients with treatment-emergent serious adverse events of DKA and related events in the canagliflozin development programme for type 2 diabetes

Patient 1 2 3 4 5 6 7 8 9 10 11 12
Treatment C300mg Placebo C100 mg C100 mg C300mg C300mg C 300 mg C100 mg C100 mg C300mg S100 mg C 300 mg
group
Adverse event Acidosis Metabolic DKA DKA Metabolic DKA Ketoacidosis DKA DKA DKA DKA Ketoacidosis
DKA (non- acidosis acidosis
TEAE)
Blood glucose, Acidosis: N/A 400 347 >500 >500 148-320(8.2— 481 400 470 481 571(31.7)
mg/dL 369 (20.5) (22.2) (19.3) (>27.8) (>27.8) 17.8)" (26.7) (22.2) (26.1) (26.7)
(mmol/L* DKA: 533
(29.6)
pH Acidosis: N/A 7.14 N/A 6.82 N/A 7.23 7.022 N/A 7.22%
7.24
DKA: N/A
Bicarbonate, Acidosis: N/A 15 N/A 3.4 N/A 11.7 1.8 N/A 11.4%
mEg/L 15
DKA: 15
Anion gap, Acidosis: 6 N/A 25 N/A N/A N/A N/A N/A N/A N/A
mmol/L DKA: 17
Ketones Acidosis: N/A +Blood N/A +Blood N/A +Blood N/A N/A N/A
(blood or +blood
urine) DKA:
+blood,
+urine *Blood glucose value at presentation of the adverse event; TRange of all values reported; specific days and times not reported; Specific date not
reported.
17,956 randomised to canaghﬂozm or placebo C, canagliflozin; S, sitagliptin; TEAE, treatment-emergent adverse event.

Erondu N, et al. Diabetes Care 2015;38:1680-1686.
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How about Dapagliflozin?

Occurrence of diabetic ketoacidosis among type 2 diabetes
patients in Humedica/Optum observational data and from
the dapagliflozin clinical trial development program

« 5936 patients on dapagliflozin out of the ~1.5 million
people on the database between 2011 and 2013

« Mean age 56.9 years
° M:F
 77% Caucasian, 13% black/African, 2% Asian

Andersson Sundell K, et a/. CODHy 2015; poster 28. http://www.codhy.com/2015/Uploads/Editor/PDF/POSTER1/28.pdf.
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How about Dapagliflozin?

R I These are the

Venous pH measure 108 (42.0) 89 (33.8) 127 (31.9) — patlentS they
Arterial blood gases.HCO; 62 (24.1) 64 (24.3) 116 (29.1) — p rese nted as
Arterial blood gases.O- content 4 (1.6) 5(1.9) 8 (2.0) .
Arterial blood gases.O. saturation 100 (38.9) 86 (32.7) 127 (31.9) h avin g D KA
Arterial blood gases.Pa0O- 100 (38.9) 83 (31.6) 103 (25.9)
Arterial blood gases.total CO: 3(16.7) 40 (15.2) 79 (19.8) M OSt had .
Serum bicarbonate 67 (26.1) 62 (23.6) 55 (13.8) — ]
Base excess in blood 71 (27.6) 61(23.2) 50 (12.6) N O p H
Lactic acid 60(23.3)  55(20.9) 140 (35.2) No HCOs3
Blood glucose 54 (21.0) 42 (16.0) 43 (10.8)
Urine ketones 88 (34.2) 49 (18.6) 81 (20.4) N O g | ucose

All data are presented as n (%). N O keto n eS

Andersson Sundell K, et al. CODHy 2015; poster 28. http://www.codhy.com/2015/Uploads/Editor/PDF/POSTER1/28.pdf.
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Euglyce lmc Diﬂb etic KEt{j ac id‘DSiS Anne L. Pefer;:f E.J'J'jﬂ'bﬂt.fr 0. Buschur,”

John B. Buse,? Pejman Cohan,”

A PDtentlal CDlﬂphC -—L-tan 'Df Jamie C. Diner,” and irl B. Hirsch®
T T{ AMERICAN ASSOGIATION OF GLINICAL ENDOCRINOLOGISTS
CD1 AND AMERICAN COLLEGE OF ENDOCRINOLOGY

POSITION STATEMENT ON THE ASSOCIATION OF
SGLT-2 INHIBITORS AND DIABETIC KETOACIDOSIS

Dighets

Association of British Clinical Diabetologists
(ABCD) position statement on the risk of
diabetic ketoacidosis associated with the use
of sodium-glucose cotransporter-2 inhibitors

UMESH DASHORA," ALISON GALLAGHER,? KETAN DHATARIYA,* PETER WINOCOUR* AND
ROB GREGORY? ON BEHALF OF THE ABCD COMMITTEE Br J D¥abetes 2016;16:206-209
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What About Type 17

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Efﬁczi::y anEiSafé-tgf of
Dapaglifiozin in Patients With

Inadequately Controlled Type
Diabetes (the DEPICT-2 Study

24-Week Results From a
Randomized Controlled Trial

Diabetes Care 2018;41:1938-1946 | https://doi.org/10.2337/dc18-0623

B u-s. National Library of Medicine

ClinicalTrials.gov
8
B .. National Library of Medicine
ClinicalTrials.gov
Find Studies « About Studies v Submit Studies v Resources v About Site v
Home >  Search Resulis > Study Record Detail [ Save this study

A Study of Effects of Canagliflozin as Add-on Therapy to Insulin in the Treatment of
Participants With Type 1 Diabetes Mellitus (T1DM)

ClinicalTrials.gov Identifier

The safety and scientific validity of this NCT02139943

study is the responsibility of the study

sponsor and investigators. Listing a study e

does not mean it has been evaluated by

d @ July 18, 2016
the U.S. Federal Government. Read our

] ] Last Update Posted @: July 18, 2016
disclaimer for details.

Garg SK et al N Engl J Med 2017;377(24):2337-2348
Mathieu C et al Diabetes Care 2018;41(9):1938-1946
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Sota / Dapa in Type 1 - Hypos and DKA

« Rates of severe hypos were much the same
between sota and placebo - 3.0% vs 2.4%;
6.3%, 8.5% vs 7.7% for dapa 5mg, 10mg and
placebo

« Rates of DKA were higher - 3.0% vs 0.6% for
sota; 2.6%, 2.2% vs 0% for dapa 5mg, 10mg
and placebo )

Garg SK et al N Engl J Med 2017;377(24):2337-2348
Mathieu C et al Diabetes Care 2018;41(9):1938-1946
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New Paradigms?
Type 2 Type 1

JAMA
therapy | Network |Open [5
j:':;sm Original Investigation | Diabetes and Endocrinology
x| Association of Hemoglobin A, Levels With Use of Sulfonylureas,

=+ Dipeptidyl Peptidase 4 Inhibitors, and Thiazolidinediones in Patients
"1 With Type 2 Diabetes Treated With Metformin

Analysis From the Observational Health Data Sciences

and Informatics Initiative

Rohit Vashisht, PhD; Kenneth Jung, PhD; Alejandro Schuler, MS; Juan M. Banda, PhD; Rae Woong Park, MD, PhD; Sanghyung Jin, MS; Li Li, MS, MD; Joel T. Dudley, PhD;

Kipp W. Johnson, MD, PhD; Mark M. Shervey, PhD; Hua Xu, PhD; Yonghui Wu, PhD; Karthik Natrajan, PhD; George Hripcsak, MD, MS; Peng Jin, MS; Mui Van Zandt, BS;
Anthony Reckard, BS; Christian G. Reich, MD; James Weaver, MPH, MS; Martijn J. Schuemie, PhD; Patrick B. Ryan, PhD; Alison Callahan, PhD; Nigam H. Shah, MBBS, PhD

Combinatiot
injectable
therapy*

Vashisht R et al JAMA Open 2018;1(4):e181755
Inzucchi SE et al Diabetes Care 2015;38(1):140-149
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