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OBJECTIVES
- Gain familiarity with GLP1 receptor agonists
and SGLT2 inhibitors
- Learn when they might be a beneficial add- SO WHAT NEXT AFTER METFORMIN?

on to metformin

- Address potential side effects (and
misconceptions)
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GLP1 RECEPTOR AGONISTS

- Byetta (Exenatide short acting)

» Bydureon (Exenatide extended release)
« Victoza (Liraglutide)

CAST OF CHARACTERS « Trulicity (Dulaglutide)

» Ozempic (Semaglutide)
- Adlyxin (Lixisenatide)

- Tanzeum (Albiglutide)*

*Withdrew from market in 2018 for economic reasons

STARTING A GLP1 - SGLT2 INHIBITORS

» Subcutaneous injections - Invokana (Canagliflozin)

+ GFR > 30 for Exenatide - Farxiga (Dapagliflozin)
* (others “use with caution”)

- Stop DPP4 inhibitors
» Reduce or stop sulfonylureas
» Reduce or stop bolus insulin*

 Jardiance (Empaglifiozin)
- Steglatro (Ertugliflozin)

*Not FDA approved for use in conjunction with bolus insulins

STARTING AN SGLT2

* Oral

- They all come in 2 doses

» They all come in combo with metformin MECHANISMS OF ACTION
» Most come in combo with DPP4 inhibitors

« GFR > 45 (> 60 for dapagliflozin)




1/10/2019

GLP1 MECHANISMS THE “INCRETIN EFFECT”

* GLP1 (and GIP) are “incretins” — insulin Diabetes & The “Incretin Effect”
promoting secretions

- Made by the L-cells of the small intestine
- Stimulated by oral ingestion of glucose
» Produced less in patients with DM2

- Native GLP1 is rapidly degraded in the body
by DPP4

_GEFEHECHANTE SGLT2 MECHANISM

» SGLT2 reabsorbs 90% of glucose in the
proximal tubule

« SGLT2 inhibitors block reabsorption thus
increasing renal glucose excretion

» Glucose-dependent
« Insulin-independent

SGLT2 MECHANISM

250

A1C REDUCTION

UGE (mg/min)




A1C REDUCTION

- Variable reports, but in general | think:

*GLP1
- Low dose: 0.5-0.8%
- High dose: 0.8-1.5%

* SGLT2
- Low dose: ~0.5-0.6%
- High dose: ~0.7-1.0%

SEMAGLUTIDE
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SGLT2 VS DPP4

« 25 RCT with 14,000 patients

*SGLT2
-Lower Alc (0.13%)
-Lower Fasting glucose (14 mg/dl)
- No difference in hypoglycemia
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Exenatide 10 g twice daily g y = Liraglutide 1.8 mg OD

® Exenatide 2 mg once week|
= Albiglutide 50mg once weekly (_Dulaglutide 1.5 mg once weekly) = Taspoglutide 10 mg once weekly

GLP1 SUPERIOR TO DPP4

«13 head to head RCT’s
- Alc 0.4% better
- Weight loss > 2 kg more

«5 trials switching from DPP4 to GLP1
- Alc reduction of 0.7%
- Weight loss of > 2 kg

SGLT2 VS DPP4

Retrospective Case study of 28,000 patients
j0utcome
bAle < 7% Among < 65 Years Old Patients? 119 (1105
bAle < 7% L10¢L03; 117) *
bAle<8%* L16(1.08;
bAlc < 8% Among > 65 Years Old Patieats* 1.02(0.90; 1.
1.46{1.37;
107¢1.00;
0.95 (0.86 ;
a2 04 0.6 IILI . 12 :I‘.l I:G 18

Gwlmlmml;alilwlyl’wplﬁminiﬁmd Goal attainment more likely for patients
on DPP-4 agents initisted on CANA
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SGLT2 VS SULFONYUREA SGLT2 VS SULFONYUREA
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with type 2 diabetes: a 104-week randomised, actve-controlled, double-bind, phase 3 tial Ridderstrale et al, Compat

is0n of empagifiozin and glimepiide as add-on to metformin in patients with type 2 diabetes: a 104-weekrandomised, active-controlled, double-biind, phase 3 tial.
ancet Diabetes Endo, June 2014,

Ridderstrale et al. Comparison of empagifiozin and glimepiride as add-on to metforminin patients w
ancet Diabetes Endo, June 2014,

WEIGHT REDUCTION

- Variable results based on drug and
comparator group (insulin, metformin or SU)

WEIGHT REDUCTION » GLP 1:2-5kg
» SGLT2: 2-3kg
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Canaglifozn and Cardiov renal Events n Type 2 Diabete
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CARDIOVASCULAR BENEFITS
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GAME CHANGER* SIDEBAR: FDA AND METFORMIN

*No longer creatinine based
" . . - Contraindicated with GFR < 30
mpagliflozin, Cardiovascular Outcomes,

sl Mostalijy: e e lnabetos -Not recommended to start with GFR
e R e T SO

« |f GFR falls below 45 on metformin,
assess risks vs benefits

ORIGINAL ARTICLE

*Metformin actually showed CV benefit in the UKPDS extension trial

EMPA-REG TRIAL - ‘ TRIAL

7000 patients, 3.1 years

- Composite endpoint: CV death, Ml, CVA
+10.5% vs 12.1%

* RR reduction 13%

- Less CV death (3.7% vs 5.9% - 38% RRR)

» Fewer CHF admissions (2.7% vs 4.1% - 35% RRR)
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EMPA-REG TRIAL - EMPA-REG TRIAL

 Prespecified renal endpoint

» Microalbuminuria, Doubling of Cr, ESRD, or
death from Kidney disease

»12.7% vs 18.8% (32% RR reduction)

LIRAGLUTIDE = CV BENEFIT LEADER TRIAL

JOURNAL of MEDICINE - Composite outcome: CV death, MI, CVA
B R « 13% vs 14.9%

Liraglutide and Cardiovascular Qutcomes in Type 2 Diabetes « RR Reduction 13%

R TIAL - LEADER TRIAL—RENAL OUTCOMES

« New microalbuminuria, Doubling of Cr,
ESRD, or Death due to Kidney Disease

*5.7% vs 7.2%
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SEMAGLUTIDE = CV BENEFIT SUSTAIN-6 TRIAL

T S i B - 3300 patients, 83% with CV disease
l - Composite outcome: CV death, Ml, CVA
] * 6.6% vs 8.9% at 2 years
Semaglutide and Cardiovascular Outcomes . 9
in Patients with Type 2 Diabetes * RR reduction 26%
P. Marse, M.D. Stephn C. in. M ' - Less new or worsening nephropathy
- More retinopathy complications--3.0% vs 1.8%
- Drop out rate 13% vs 6.7% (mostly Gl)

SUSTAIN-6 TRIAL CANAGLIFLOZIN = CV BENEFIT

| ORIGINAL ARTICLE ||

Canagliflozin and Cardiovascular and Renal
Events in Type 2 Diabetes

CANVAS TRIAL SUMMARY OF CV BENEFIT TRIALS

Trial EMPA-Reg CANVAS LEADER SUSTAIN-6

Drug Empaglifiozin Canagliflozin Liraglutide Semaglutide

. Canag“ﬂozin VS p|acebo Duration 3.1 years 3.6 years 38years 2years
Absolute RR 1.6% 1.9% 2.3%

- Outcome: CV death, MI, CVA RelaiveRR  13% =) 13% 26%

FDA Label CV Death MI, CVA, CV CV events Pending

+26.9 vs 31.5 events per 1000 patient yrs death & death

« RR reduction 14.6% Negative _Genit_al Amputation Retinopathy
infections

10,000 patients, 3.6 years




RISKS AND RUMORS: GLP1-RA

GLP1: NAUSEA

» Occurs in ~10-50% of patients

» Most pronounced in the short acting (exenatide
and lixisenatide)

« Abates after a few doses
« Clinical trials showed 5% discontinuation

« Clinical practice shows about 5-10%
discontinuation

MEDULLARY THYROID CANCER

« At 36 months, no increase in calcitonin, C-
cell hyperplasia, or MTC

» There have been no confirmed human
cases of MTC due to GLP1 agents

1/10/2019

RISKS AND RUMORS: GLP1-RA

* Nausea

 C-cell tumors of the thyroid
- Pancreatitis

- Pancreatic cancer

MEDULLARY THYROID CANCER

 Black box warning
» Rodent studies showed C-cell hyperplasia
- Rodents get MTC at higher rates than humans

- Rodent thyroid have much higher expression of
GLP1 receptors

« Functional studies in primates and humans did not
show a GLP1 response on the thyroid

THE PANCREATITIS ISSUE

- Some studies showed mildly increased
lipase levels

- Post-marketing event reporting

- A case-control study from insurance
database showed 2-fold risk of pancreatitis
from sitagliptin or exenatide



PANCREATITIS IS UNPROVEN

- The major CV outcome trials of GLP1 agonists
showed no increased risk of pancreatitis

- Meta-analysis of 3 RCT with 20,000 patients
showed no increased risk

» Overall risk is low- 16 cases among 15,000 patients

PANCREATIC CANCER?

- 2,024,441 person years studied

- Hazard ratio of incretin treated vs
sulfonylurea treated was 1.02 (ot significanty

- FDA and European Medicines Agency
determined insufficient evidence of risk

- Always the concern that there could be
delayed effect

RISKS AND RUMORS: GLP1-RA

- Nausea - yep, 10-15%, usually abates
« C-cell tumors of the thyroid — just rats
- Pancreatitis — probably not, rates low

- Pancreatic cancer — no increased rate,
admittedly no 20 year follow up
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PANCREATIC CANCER?

» Autopsy study on 34 subjects, 8 of whom were on
incretin therapy

- 3 out of 8 had glucagon-expressing
microadenomas

» 1 had a neuroendocrine tumor
« Reported B-cell mass was 6x increased

- Many criticisms of control, matching, and
generalizability of results

BIGGEST SKEPTIC COMING AROUND

- “In patients with uncontrolled type 2 diabetes
and obesity, the addition of GLP-1 mimetics to
metformin and, if necessary, to insulin, is a logical
choice given current evidence if there is no
history of pancreatic or biliary disease or thyroid
cancer. The possible increased risk of pancreatitis
with the GLP-1 class of drugs, based on consistent
findings in sufficiently powered RCTs, seems
reassuringly low.”

RISKS AND RUMORS: SGLT2
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RISKS AND RUMORS: SGLTZ2!

- Polyuria

» GU infections
« Renal Failure
* Fractures

« DKA

- Amputations

Prapared exclusively for L

eocene==  Endocrine Daily Briefing — oweei-

FDA Warns SGLT2 Inhibitors Can Cause Flesh-Eating Genital Infection.

ACUTE KIDNEY INJURY

- Only a few post marketing reports

« EMPA-REG, CANVAS and meta-analyses do
not show increased rates of AKI, in fact they
usually show protective effects

Initial Drop:
Diuresis?
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GU INFECTIONS

- Myotic infections- yes
 UTl - no (only dapagliflozin 10mg)

- Mycotic genital infection risk increases
about 3-5 fold

« In EMPA-REG trial, in women: 2.6% vs 10.0%

GU INFECTIONS

- 12 cases of Fournier’s gangrene over a 5
year period reported to FDA

- Warning now added to prescribing label

SGLT2’S DO NOT HARM KIDNEYS

i
E.
Adunied Medy €GP frmia [1.73 mY i
Po¥ N ¥ OF Fg
T
|

Longterm
protective
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FRACTURES

- Slight increase shown in CANVAS trial
» Over 3.6 years

DKA

« Possibility of euglycemic (gucose < 250 DKA

- Reduces sugar thus masking the usual first
sign of insulinopenia
* Applies mostly to type 1 or ketosis prone type 2

- Rate of DKA is twice that of DPP4

AMPUTATION

* NO increased amputations have been
shown in prospective RCTs of
empagliflozin, dapagliflozin, ertugliflozin

» Black box warning is only on
Canagliflozin
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HOWEVER...

- Fractures as early as 12 weeks
- Orthostasis? Urinary urgency?

- Meta-analysis of 24,000 patients did not
show increased fracture

« BMD loss and bone turnover increase
proportional to weight loss alone

AMPUTATION

- The CANVAS and CANVAS-R trials both showed a
significant increase in rate of toe and mid-foot
amputations

- Most patients had existing neuropathy, PAD,
amputation

CLASS EFFECT OF AMPUTATION??

- Scandinavian database review of
dapagdliflozin and empagliflozin

« 34,000 patients, SGLT2 vs GLP1

- Incidence rate of 2.7 vs 1.1 per 1000 person
years

12



RISKS AND RUMORS: SGLTZ2!

 Polyuria — yep
» GU infx — yeast, not really UTI (Fournier’s?)
» Renal Failure — no, actually protective

- Fractures — maybe, but seems
commensurate to weight loss

* DKA - only in those at risk for DKA
- Amputation - rare, specific to Canagliflozin?

THE ELEPHANT IN THE ROOM-- $$$

- Sulfonylureas ~$15/month

« DPP4-j ~$370/month

« Insulin analog 30 units/day ~$300/month
* SGLT2-i ~$410/month

» GLP1-RA ~$650/month

*These are average acquisition prices, wholesale prices are ~$100 more

HIDDEN COSTS OF
SULFONYLUREAS

« Weight gain

- Hypoglycemia
-Increased use of test strips
-Increased ER visits
-Possible risk of CV death
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DID  FORGET ANYTHING?
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HIDDEN COSTS OF
SULFONYLUREAS

2017 Italian analysis of SU vs DPP4

« Assigned costs to meds, strips,
hypoglycemia, hospitalizations, CV events,
rate of switch to insulin, productivity losses

- Showed that DPP4 would save hundreds of
societal dollars over 3 years

13



SU ASSOCIATED WITH
MORE CV EVENTS

- 132,000 subjects

- Retrospective chart review

» Add-on’s to metformin compared

» 36% higher risk of CV events with SU vs DPP4i
» ~20% lower risk with GLP1’s

COSTS OF HYPOGLYCEMIA
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SUMMARY: SGLT2 INHIBITORS

« Up to 1% Alc reduction
- Up to 2-3kg weight reduction

» CV benefit from Empagliflozin and
Canagliflozin (especially in CHF)

« Polyuria, GU infections, amputation risk
- $$$
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POSSIBLE INCREASED
MORTALITY FROM SU

 FDA label -- “Potential Increased Risk of
Cardiovascular Mortality with Sulfonylureas™

« Multiple observational studies have shown
up to 60% mortality increase with SU vs
metformin monotherapy

SUMMARY: GLP1 AGONISTS

« Alc reduction up to 1.5%
- Weight loss up to 5kg

» CV benefit Liraglutide (13%) and
Semaglutide (26%)

- Nausea - usually abates
- Avoid with pancreatitis risk
- $$5%

THANK YOU
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