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Objectives:

* Understand how to safely prescribe and use older diabetes medications

* Understand physiology and mechanism of action, efficacy, safety,
tolerability, managing side effects, dosing and administration of individual
drugs.

e Assess the cardiac and renal benefits or lack of cardiac benefits in these
older medications

e Understand use in renal disease and liver disease

UW Medicine



Recommendations ADA

e Diet, physical activity, and behavior-
al therapy designed to achieve >5% L l F E S TY L E T H E RA P Y
weight loss should be prescribed for
overweight and obese patients with
type 2 diabetes ready to achieve
weight loss. A

e Such interventions should be high
intensity (=16sessionsin 6 months)
and focus on diet, physical activity,
and behavioral strategies to achieve
a500-750 kcal/day energy deficit. A

e Diets should be individualized, as
those that provide the same caloric Goal:>7% sustained We|ght loss
restriction but differ in protein, carbo- S
hydrate, and fat content are equally -
effective in achieving weight loss. A

e For patients who achieve short- 5% |S needed to prOduce beneﬂClaI
term weight-loss goals, long-term . I . I I d d
(=1 year) comprehensive weight OUtcomeS IN g ycemlc Contro y |p| S, an
maintenan rograms should be (leal dal iattas
prescribed.cguihoirogrsarsns lthouId bIOOd pressure R 'J P

provide at least monthly contact
and encourage ongoing monitoring
of body weight (weekly or more fre-
quently), continued consumption
of a reduced-calorie diet, and par-
ticipation in high levels of physical
activity (200300 min/week). A




Insulin

As glucose toxicity resolves, simplifying the regimen and consider
changing to insulin sparing agents if possible

American Diabetes Association. 2020 Jan;43(Suppl 1):598-5110.

UW Medicine



Healthy eating, weight control, increased physical activity, and diabetes education

Mono- -
therapy Metformin '
Efficacy” ! high !
Hypo risk ...} low risk
Weight : neutral / loss
Side effects §.. Gl / lactic acidosis
Costs® low
If A1C target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + ‘
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptor:
therapy' dione inhibitor inhibitor agonist
Efficacy” . | high.. BB _intermediate ] | intermediate ___{ L high_ W
Hypo risk.... }. moderate risk.... L lowrisk ... L lowrisk ... lowrisk ... L lowrisK.. . ...
Weight.... §. (o 7-1 [ [A—— L loss
Side effects §.. hypoglycemia ...& | edema, HF,fxs .. | rare ... ..+4.1. GU, dehydration 1§ §
Costs™ (1] (0] )
i
If A1C 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):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Triple Sulfonylurea ' Thiazolidine- DPP-4 SGLT2 GLP-1 recepto
th inhibitor inhibitor agonist
erapy +

SU

L=z
|_DPP-4-i |

+
¥ SuU '
or or TZD
o 3517}
or
or

or [soLT21 |
nsan |

If A1C target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables; (2) on GLP-1-RA, add
basal insulin; or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refracto, tients consider adding TZD or SGLT2-i:

v Metformin

or

;

i

Combination| | f — =
injectable || Basal insulin + or [ oLpira_| I
therapy* ‘ !

=

Inzucchi SE et al. Management of hyperglycemia in type 2 diabetes, Diabetes Care 2015;38:140— 14. UW Medicine



Glucose-lowering medication in type 2 diabetes: 2021 ADA Professional Practice Committee (PPC) adaptation of
Davies et al.

TO AVOID
THERAPEUTIC
INERTIA REASSESS

FIRST-LINE Therapy is Metformin and Comprehens.iun Lifestyle (including weight management and physical activity)

AND MODIFY

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF'

CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMI| =
4 — IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW

+ASCVD/Indicators
of High Risk = 4’ 2 ’ 2

Particularly HFrEF COMPELLING NEED TO MINIMIZE ] COMPELLING NEED TO COST IS A MAJOR
(LVEF <45%) HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUE"*2
PROMOTE WEIGHT LOSS f
[ DPP-4i ] [GLP—1 RAJ [ SGLT2i ] [ TZD ] [
ETHER/ su+ TZD"?
nAIC nAIC n:c HAIC s ; :
gocd efficacy
above above above above for weight SGLT2i 2 - 2
target target target target loss'® [ H A1C above target ]
N 2 L 2 L 2 i ¥ 3
GLP-1 RA SGLT2i
SGLT2i SGLT2i OR OR [ If A1C above target ]
= ‘ oR oR DPP-4i DPP-4i Ry & "
55 o oR OoR T2y su
T2ZD GLP-1 RA GLP-1 RA with
reducing CKD L b 02 b SGLT2i Wb'w"m ‘ T
progression in H A1C at loss™® Q&’
If further intensification CVOTssss target [ l
is required or patient is ‘L‘ i A1C above target
unable to tolerate GLP-1 OR 4 4 <& <&
RA and/or SGLT2i, choose GLP-1 RA with [ Continue with addition of other agents as outlined above ] [ KAIC ] [ - T
agents demonstrating proven CVD above target
CV benefit and/or safety: b:;em‘ if SGLT2i R 2 <+ <& Insulin therapy basal insulin
= For patients on a coniraindicated Solersted Of I H A1C above target ] f quadruple therapy required, with lowest acquisition cost
GLP-1 RA, consider _——
adding SGLT2i with b ‘l’ OfSGLTZi and/or GLP-1 RA::: OR
Consider other
;nuzvencvub?cam For patients with T2D Consider the addition of SU* OR basal insulin: m-mwrﬁmﬂ&d based on cost Hpechoms
vice versa and CKD® (e.g., e GFR weight gain
- TZD? <60 mL/min/1.73 m?) and = Choose later generation SU with
= DPP-4i if not on thus at increased risk of lower risk of hypoglycemia PRETERABLY
GLP-1 RA cardiovascular events = Consider basal insulin with lower risk of hypoglycemia® DPP-4i (if not on GLP-1 RA)
= Basal insulin® based on weight neutrality
= SU* = 7. Proven benefit means it has label indication of s!r
o reducing heart failure in this population R
1. Proven CVD benefit means it has label indication of reducing CVD events 'z 8. Referto 11: and Foot Care If DPP-4i not tolerated or
2 mmmumwwmwmmmm GLP-1 SGLT2i 9. D 7 U-300 < U-100 7 <NPH I contraindicated or patient already
3. D oru-100 CVD safety RA with with 10 2z < 2 & on GLP-1 RA, cautious addition of:
hypoglycemia; pravan: oA
= mllm’;mllw.”;*'"*:m VD phpiey 11.1tno Ge., no CVD, low risk of - SU* - TZD? - Basal insulin
benefit’ benefit’” hypoglycemia, and lower priority to avoid weight gain
(-9 B.mmseuz“‘gmbymmwm or no weight-related comorbidities)
with regard to indicated level of #GFR for use \ yo: e — % Tt these new clinical of
& i HF and to reduce CKD el n CVOTs. G i Aeyin ml"‘ e M DPEA) are * Most in the trials were on metformin at baseline as
dapaglifiozin have primary renal outcome data. Dapaglifiozin and ot ng vy-
empagiifiazin have primary heart fallure outcome data.

American Diabetes Association Dia Care 2021;44:5111-S124

American
Diabetes |
- Association.”

©2021 by American Diabetes Association



How to Think about Selecting the Appropriate
Diabetes Medication(s)

* Mechanism of action

e Efficacy (on average how much does it lower blood sugar)

* Does it cause hypoglycemia yes/no

* Weight gain/Weight loss/Weight neutral

* Cardiovascular effects

* Use in CKD and liver disease and renal/liver protective effect
e Common side-effects

e Serious side-effects
UW Medicine



Classes of Glucose Lowering Agents for Treating Type 2
Diabetes

Longer acting Insulins
SGLT2 Inhibitors
Bromocriptine
Colesevelam
DPP-4 Inhibitors
Inhaled Insulin
Pramlintide
GLP-1 Receptor Agonists
Glinides
Thiazolidinediones
Insulin Analogues
Alpha-glucosidase Inhibitors

Human Insulin
Metformin

_ Sulfonylureas
Animal

Insulin I

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Year

UW Medicine



Target Sites of Action

Hepatic ' &

0 Metformin
V¥ Thiazolidinediones Lipot oxi .!

Thiazolidinediones

Insulin secretion Glucagon secretion
A Sulfonyureas V¥ Incretins
:regngmdes ¥ Amylin

ncreuns
'/'/j

= Appetite control
AT Incretins

_&:urotransmitter_[)vsfunction
ia Bromocriptine

Glucose
reabso;p_tjon
12 inhibitors

Glucose uptake and
utilization
4 Thiazolidinediones

4 Metformin

Feingold KR. Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000.
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Biguanides/Metformin



Biguanides/Metformin

Class/Main Action

Biguanides

* Decreases hepatic
glucose output

* First line med at
diagnosis of type 2

metformin
(Glucophage)

Riomet
(liquid metformin)

Daily Dose Range
500 - 2500 mg
(usually BID w/ meal)

500 - 2500mg
500mg/5mL

Extended Release-XR
(Glucophage XR)
(Glumetza)
(Fortamet)

(1x daily w/dinner)

500 — 2000 mg
500 = 2000 mg
500 — 2500 mg

Considerations

Side effects: nausea, bloating, diarrhea, B12 deficiency.
To minimize Gl Side effects, use XR and take w/ meals.
Obtain GFR before starting.
* |f GFR <30, do not use.
* |f GFR <45, don't start Meformin
« [f pt on Metformin and GFR falls to 30-45, eval risk
vs. benefit; consider decreasing dose.

For dye study, if GFR <60, liver disease, alcoholism or
heart failure, restart metformin after 48 hours if renal
function stable.

Benefits: lowers cholesterol, no hypo or weight gain,
cheap. Approved for pediatrics, 10 yrs +

Lowers Alc 1.0%-2.0%.

https://diabetesed.net/pocket-cards-insulin-and-diabetes-medication/
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Metformin/Risk for Lactic Acidosis
Previous US Food and Drug Administration Prescribing

Guidelines for Metformin as Related to Kidney Function

*“DO Not Use”

*Serum creatinine levels:
> 1.5 mg/dL males
> 1.4 mg/dL females

Source: Metformin final printed labeling



Metformin in Patients With T2D and Kidney Disease:

A Systematic Review

Table 2. Possible Approach to Metformin Prescribing in the Setting of CKD*

CKD eGFR, mL/min Maximal Total

Stage per 1.73 m? Daily Dose, mg  Other Recommendations

1 290 2550

2 60-<90 2550

3A 45 -<60 2000 Avoid if kidney function is or expected to become unstable
Consider more cautious follow-up of kidney function

3B 30 -<45 1000 Do not initiate therapy at this stage but drug may be continued

Avoid if kidney function is or expected to become unstable
Consider more cautious follow-up of kidney function

4 15 -<30 Do not use

5 <15 Do not use

Metformin: FDA Safety Review of Metformin-
Containing Drugs April 2016 updated

Inzucchi SE et. Al JAMA. 2014;312(24):2668-2675.

- 3 per 100,000 person-years
to 10 per 100,000 person-
years

-Indistinguishable from the
background rate in the overall
population with diabetes.

Abbreviations: CKD, chronic kidney
disease; eGFR, estimated glomerular
filtration rate.

? This strategy has not been
evaluated or validated in a clinical
trial; there are no data to support its
efficacy, safety, or potential to
improve clinical outcomes.

UW Medicine



Liver Disease and Metformin

50%-70% reduction in HCC risk among those treated with metformin

Hep C: reduced in risk for HCC, liver related mortality, and transplantation,.

Reduce the incidence of overt hepatic encephalopathy by 8 folds through inhibition of
glutaminase activity

Metformin is often withheld from patients with liver diseases due to an exaggerated
concern for metformin-associated lactic acidosis (MALA)

MALA is an exceedingly rare condition with an estimated incidence of < 10 per 100000
patient-years of exposure in patients without significant renal impairment

Ampuero J et al. PLoS One. 2012;7:€49279
Nkontchou G et al.. J Clin Endocrinol Metab. 2011;96:2601-2608
hang X et al. Hepatology. 2014 Dec;60(6):2008-16

UW Medicine



UKPDS:CV risk reduction

UKPDS Trial
Intervention

CV Complications ﬁ

reduced and Survival
increased versus other
therapies

Lessons from UKPDS:
Legacy Effect of Earlier Metformin Therapy

POST-Trial
Monitoring

1977 - 1997 Diabetes-related deaths 1997 - 2007

All —-Cause Mortality

Myocardial Infarction

-33% \/

CV Complications
reduced and Survival
increase maintained

UKPDS 34. Lancet 1998; 352: 854-65
UKPDS 80. NEJM 2008; 359: 1577-89

The number
needed to treat
to avoid one
death was 14

ARR 0.07



Summary: Metformin

*Try again low dose with Extended release (XR) in
those with hx of Gl intolerance

*Do not stop if G

*Cheap, low risk
|0SS

R > 30 and can start G

nypoglycemia, causes sl

-R> 45

ight weight

* May have cancer benefit effects, may have CV

benefits

* Consider use in prediabetes (hx of GDM, BMI >30, Age <60)



Sulfonylureas

UW Medicine



Sulfonylureas

* Glimepiride and glipizide associated with a reduced likelihood of hypoglycemia

* Glimepiride also improves first-phase insulin secretion

-reducing postprandial hyperglycemia.

 Glyburide more associated with hypoglycemia

Sulfonylureas

* Stimulates
sustained insulin
release

glyburide:

(Diabeta) 1.25-20 mg
(Glynase PresTabs) | 0.75-12 mg
glipizide: (Glucotrol) | 2.5-40 mg
(Glucotrol XL) 2.5-20mg
glimepiride (Amaryl) | 1.0-8 mg

Can take once or twice daily before meals.
Low cost generic.

Side effects: hypoglycemia and weight gain.
Eliminated via kidney.

Caution: Glyburide most likely to cause
hypoglycemia.
Lowers Alc 1.0% — 2.0%.

https://diabetesed.net/pocket-cards-insulin-and-diabetes-medication/

Diabetes Care 2002 Sep; 25(9): 1607-1611.

t UW Medicine




Efficacy added to Metformin

Biphasic GLP-1 Basal

= o_Flnsulin .~ RA Insulin TZD SU
Q
=
o .0.2-
S

5
c =~ 04-
02
3 -06-
o O
S <
8= o8-
© 0 88 0.82 0.82
g -10- -

-1.02

= 1. -L07

Liu SC, et al. Diabetes Obes Metab. 2012:14:810-820.

Glinides  Inhibitor

0.71

DPP-4

-0.69

AGI

0.66



Sulfonylureas in CKD

Stage 2(eGFR 60-90)& Stage 3a&b (eGRF 59-30 ):

* Glyburide (Glibenclamide): Limit use in stage 2. Not
recommended Stage 3

* Glimiperide: Start at reduced dose 1-2mg daily for Stage 2
-3 . Not recommended Stage 4.

Stage 4 CKD (eGFR <30)
*Glipizide short acting is preferred (dose 2.5 to 10 mg/day)

Diabetologia. 1996 Dec; 39(12):1617-24

Jonsson A et al. Eur J Clin Pharmacol. 1998 Feb; 53(6):429-35 UW Medicine



Meglitinide(glinide) k/@\)k
Short Acting Secretagogues: Q N
Nateglinide (Starlix 60-120mg with meals )

* CKD stage 5 avoic
 CKD stage 4 reduceto 60 mg TID

Repaglinide (Prandin 0.5 mg to 4 mg before meals )
* CKD stages 4 and 5 without dose reduction.

Diabetes Care 2003 Mar; 26(3): 886-891
Oncotarget 2017 Sep 29; 8(44): 78086—78095



Sulfonylureas and Liver disease

* Main risk hypoglycemia

* Increased odds of HCC development by up to 3 folds amongst patients with
T2DM treated with sulfonylureas

e Expert opinions advise that insulin secretagogues be avoided or used with
extreme caution in patients with CLD/ESLD

Singh S, et al Am J Gastroenterol. 2013 Jun;108(6):881-91
Lee JY et al.. Sci Rep. 2019;9:853

UW Medicine



Second and Third Generation Sulfonylurea vs. Metformin
Monotherapy in Patients with Type 2 Diabetes

B: Cardiovascular mortality

ADOPT 2006%-2° 8/1447 4/1455 2.01 (0.61-6.66) —
Campbell et al., 1994%7 0/24 0/24 Not estimable i No increased risk
DeFronzo et al., 1995%° 0/209 1/210 0.33 (0.01-8.17) U E . h
Derosa et al., 20042 0/81 0/83 Not estimable - wit
Hermann et al., 1991b3"-3 1/34 0/38 3.34 (0.14-79.42) —* Sulfonylurea use
Lawrence et al., 20043 0/22 1/21 0.32 (0.01-7.42) t :
Tosi et al., 2003%* 0/22 0/22 Not estimable
Yamanouchi et al., 2005* 0/37 0/39 Not estimable .
Overall 9/1876 6/1892 1.47 (0.54-4.01) 'I*
Heterogeneity: 2 = 0% ' : ;
0.01 0.1 1 10 100
C: Nonfatal macrovascular outcomes
ADOPT 20062>25 41/1447 58/1455 0.71 (0.48-1.05) L
Hermann et al., 199163 9/34 18/38 0.56 (0.29-1.07) _'_;' Favors
Tosi et al., 2003%* 0/22 0/22 Not estimable '
Yamanouchi et al., 20054 0/37 0/39 Not estimable Sulfonylurea use
Overall 50/1540 76/1554 0.67 (0.48-0.93) L 4
Heterogeneity: 2 = 0% , | |
0.01 0.1 1 10 100

Relative risk (95% CI)

All-cause Mortality: RR 0.98, 95% Cl 0.61 to 1.58
Cardiovascular Mortality :RR 1.47 95% CI 0.54 to 4.01

CMAJ Open. 2014 Jul-Sep; 2(3): E162-E175
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FROM: EFFECT OF LINAGLIPTIN VS GLIMEPIRIDE ON MAJOR

ADVERSE CARDIOVASCULAR OUTCOMES IN PATIENTS WITH

TYPE 2 DIABETES: THE CAROLINA RANDOMIZED CLINICAL

E Time to 3P-MACE end point

30+
HR, 0.98 (95.47% Cl, 0.84-1.14)
P <.001 for noninferiority

257 p= 76 for superiority

20+
154
10+

54

Percentage of Participants With Event

e Pts with CV risk and early T2D
had non-inferior risk of a
composite cardiovascular
outcome over 6.3 yrs.

0

0 05 10 15 20 25 30 35 40 45 50 55 6.0 6.5
Years After Treatment Initiation

No. of participants
Glimepiride 3010 2890 2797 2710 2618 2509 1865
Linagliptin 3023 2901 2803 2725 2627 2534 1830

E Time to cardiovascular death

30+
HR, 1.00 (95% Cl, 0.81-1.24)
P=.99

25+

204
154
10+

e

0 7 T T T T T T T T T T T ]
0 05 10 15 20 25 30 35 40 45 50 55 6.0 65
Years After Treatment Initiation

Percentage of Participants With Event

No. of participants
Glimepiride 3010 2982 2937 2885 2823 2751 2068
Linagliptin 3023 2991 2951 2908 2838 2780 2045

JAMA. 2019;322(12):1155-1166. doi:10.1001/jama.2019.13772

Time to all-cause mortality

30+
HR, 0.91 (95% Cl, 0.78-1.06)

5l P=23

20+
154
10+

54

Percentage of Participants With Event

0

——— Glimepiride
Linagliptin

0 05 10 15 20 25 3.0 3.5 4.0

45 50 55 6.0 6.5

Years After Treatment Initiation

3010 2982 2937 2885 2823
3023 2991 2951 2908 2838

@ Time to noncardiovascular death

30+
HR, 0.82 (95% Cl, 0.66-1.03)
P=.08

25+

204
154

10

Percentage of Participants With Event

2751 2068
2780 2045

s e

0 7 T T T T T T T
0 05 10 15 20 25 3.0 35 40

45 50 55 6.0 6.5

Years After Treatment Initiation

3010 2982 2937 2885 2823
3023 2991 2951 2908 2838

2751 2068
2780 2045



Summary: Sulfonylureas

e Continue both metformin and sulfonylureas(glimiperide) if
start basal insulin

* Use glimepiride if possible given has more post meal
benefit

e Start low dose if eGFR <60 i.e. Img glimepiride

*|If eGFR < 30 use glipizide short acting 2.5mg daily to bid
* Weight gain and no CV benefit but also no harm

* Cost effective but may increase risk for hypo




Dipeptidyl Peptidase (DPP)-4
Inhibitors



Dipeptidyl Peptidase (DPP)-4 Inhibitors
Cas/Main Action | Namels) | Dai Dos R | Consderabons

DPP - 4 Inhibitors sitagliptin 25 - 100 mg daily - *If creat elevated, see med insert for dosing.
“Incretin Enhancers” (Januvia) eliminated via kidney® | gjge effects: headache and flu-like symptoms.
* Prolongs action of Can cause severe, disabling joint pain. Contact
gut hormones saxagliptin 2.5 - 5 mgdaily - MD, stop med.
* Increases insulin (Onglyza)¥ eliminated via Report signs of pancreatitis
secretion kidney*, feces '
- tSaxagliptin and alogliptin can increase risk of
* Delays gastric : - .
:s, £ linagliptin 5 mg daily — heart failure. Notify MD for shortness of breath,
€mplying (Tradjenta) eliminated via feces | odema, weakness, etc.
alogliptin 6.25 - 25 mg daily - No wt gain or hypoglycemia.
(Nesina)t eliminated via kidney*

Lowers Alc 0.6%-0.8%.

http://diabetesed.net/pocket-cards-insulin-and-diabetes-
meds



Mean Change From Baseline in
Al1C Level (%)

Efficacy added to Metformin

Biphasic GLP-1  Basal DPP-4

o_Flnsulin . RA  Insulin 7z =~ SU IGIinides Inhibitor | AGI
-0.2-

0.4-

0.6-

0.8- 071 | 069 | 066

- 0.82 0.82
1.0- e

-1.02
-1.07

=
N



DPP-4 Inhibitors: Use in CKD

e Most DPP-4 inhibitors reduce dose

» Example:
Sitagliptin (Januvia to 50mg : eGFR: 30-45)
25mg when eGFR< 30
VS.
Linagliptin(Tradjenta) not renally cleared

 Safety data stage 1-4 CKD
* Limited data in ESRD

Chen M et al. Ren Fail. 2016;38(4):581-7



DDP-4 Inhibitors and Potential Renal Benefit

Anti-oxidant I mfla:::\atory
Significant reductions .

in microalbuminuria

. . . Improved DPP-4 Upregulation
d mito- of stromal
and in proteinuria S )éa| imhibiion o rsemel
) dyafamction ( systemic & renal) factor-1 8
: f I .
Improved ﬂ y :
endothelial Anti-fibrotic
dysfunction
TRenal blood flow Tubulointerstitial
Glucose lflbrosis and
lblood pression lowerin g glomerulosclerosis

Scheen Al et al. Diabetes Metab. 2018 Mar;44(2):101-111. o
UW Medicine



DDP-4 Inhibitors and Liver Disease

* No improvement of fibrosis randomized, placebo-controlled trials of
sitagliptin for NASH

* The hepatic protective effects of DPP-4 inhibitors maybe from direct
actions on hepatocytes via GLP-1 receptors and appear to occur
irrespective of the degree of glycemic control

 HCV-infected T-cells may be responsible for the increased serum DPP-4
activity in patients with HCV infection

e Limited human clinical data likely safe to Child stage b

Alam S et al. Hepat Med. 2018; 10:23-31

Zhonget al . Diabetes. 2013;62:149-157
UW Medicine



Intervention

Saxagliptin
Versus
placebo to
standard of
care

SAVOR
TIMI

Sitagliptin
versus
placebo

TECOS

Alogliptin
Versus
placebo to
standard of
care

EXAMINE

Follow-
up time
(years)

Primary

endpoint

CV death,
AMI, or
stroke

18,206 2.1

CV death,
AMI,
unstable
angina, or
stroke

14,724 3

CV death,
AMI, or
stroke

5380 1.5

Mean age

=50

>18

Mean
HbAlc

levels (%)

6.5-11

6.5-11

CV status
of
patients

CVD or
high CV

sk C\/
Outcome
Studies for
DDPA4-Is

Pre-
existing
CVvD

Acute
coronary
syndrom
e within
previous

15—

90 days
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DPP-4 Inhibitors and CV Protection?

* 4 large trials failed to show CV benefit

>

SAVOR-TIMI 53 (Saxagliptin Assessment of Vascular Outcomes
Recorded in Patients with Diabetes Mellitus-Thrombolysis in
Myocardial infarction) — May increase CHF

EXAMINE (Study of Alogliptin in Subjects with Type 2 Diabetes
and Acute Coronary Syndrome) - May increase CHF

TECOS (Trial Evaluating Cardiovascular Outcomes with
Sitagliptin) - neutral

CAROLINA Study (Linagliptin) - neutral



Summary: DPP-4 Inhibitors

* Mild glycemic benefit (0.6-0.8% HbA1c reduction)
* Can use in renal disease and some potential renal benefit
* Significant cost (5200 to S400/month)

. EIIS)IFCV benefit -?? Harm for HF in those with or at risk for

* Weight neutral
* Well tolerated/ few side effects



QUESTIONS

Project

University of Washington
Seattle, WA

UW Medicine



e Alc Goal

Case 1

* Pt newly diagnosed DM. Their HbA1c is 9.0%. * Age

What type of DM

 What would you do?

Weight

- What further questions do you renal function

need to ask first?

Symptoms

What insurance he/she has, if any

1. Insulin + metformin (symptoms)
2. Metformin + glimepiride 4mg

Have they had a primary CV event

' lycemia
| would likely not start metformin and Risk for hypogly

DDP-4|
Pt is 45 y/o without renal disease or CVD and

BMI 28 with Medicaid insurance



Case 2

e 70 y/o female with DM for 8 yrs.

on metformin. HbAlc is 8.2%.
* Next step?

What questions
should you ask?

 Alc goalis 7.5%
given age

* GFRis 40

* |nsurance

Glimiperide 1mg or
Glipizide 5mg XR
VS.
Sitagliptin 50mg or
Linagliptin Smg



Secondary Prevention of Macrovascular Events in
Patients with T2DM: PROactive Study

All-cause mortality, nonfatal MI*, stroke

*Excluding silent myocardial infarction (MI)

laceb
16% RRR 35PBac-c.~\e/e2ts
16% RRR HR o.g«z:(%.j).zz—?ose)

NNT=48 over
3 yrs.

Pioglitazone
301 events

Time from randomization (months)

Dormandy et al. The Lancet 2005 366, 1279-1289
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