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classes of drugs for type 2 diabetes (USA)
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classes of medicines for type 2 diabetgs

e Detemir
e Glargine
e Degludec

e Sitagliptin
e Saxagliptin
e Vildagliptin
e Linagliptin
e Alogliptin

e Gliclazide J Nategli‘nirie
e Glibenclamide/glyburide * R2pagiinide
e Glimepiride

e Gliquidone

e Glipizide

e Acarbose

ALPLAMIC'“tm e Dapagliflozin

GLUCOSIDASES /.| e Canagliflozin
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Initial drug

Healthy eating, weight control, increased physical activity

monotherapy Metformin
Efficacy (| HbA1c) i,
Hypoglycemia ... % & low risk
Weight neutral/loss -
Side effects Gl / lactic acidosis -------------------ecemreecece e
COStS o | o/ SRR N S0 0. S
If needed to reach individualized HbA1c target after ~3 months, proceed to z drug cominalion
(order not meant to denote any specific preference). e\
Y Metformin Metformin Metformin Mo furmin Metformin
T q + + + A +
wo b rug Sulfonylureat Thiazolidine- DPP-4 « | GLF 1 raceptor Insulin (usually
combinations* dione Inhibitor ajouist basal)
Efficacy (| HPA1C)---- high high - intermadiata .. »-| nigh highest -
Hypoglycemia........ moderate risk---.-+- low risk .4 | Iow risk low risk high risk -
Weight . gain ... gain..__ W] perral - 1088 oo gain ...
Major side effect(s) - hypoglycemiat - edema, HF, fx’st - \ raret— - — .3 i I c]E — hypoglycemiat-——---
Costs ... [T — HIDRES W\ ] high .3 high variable -
——— O AKX —
If needed to reach indiviu.alized Fir.A1c target after ~3 months, proceed to 3-drug combination
v {order net meant to denote any specific preference):
Metformin cetformin Metformin Metformin Metformin
+ + + + +
Three drug Sulfonyluieat Th:arolidine- DPP-4 GLP-1 receptor Insulin (usually
combinations alone Inhibitor agonist basal)
+ __ﬂ___., + + + +
t t t
TZ-D‘ SuU ' SuU ' SU ' TZD
or L CPP-4-i l or| DPP-4-i I or TZD or TZD or | DPP-4-i l
)
/ or | GLP-1-RA or GLP-1-RAI or or or GLP-1-RAI
I——

Mcie: complex:
insulin strategies

If combination therapy that includes basal insulin has failed to achieve HbA1c target after 3-6 months,
proceed to a more complex insulin strategy, usually in combination with 1-2 non-insulin agents:

Insulin®
(multiple daily doses)
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the only evidence-based guideline

CLINICAL GUIDELINE ‘
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Oral Pharmacologic Treatment of Type 2 Diabetes ¥zilit:ss: A Clinical

Practice Guideline From the American Collegz of nysicians

Amir Qaseem, MD, PhD, MHA; Linda L. Humphrey, MD, MPH; Donna E. Sweet, MD; Mel.ssa Starksy, PhD; and Paul Shekelle, MD, PhD, for

the Clinical Guidelines Committee of the American College of Physicians*

Description: The American College of Physicians (ACP) developed
this guideline to present the evidence and provide clinical recom-
mendations on the comparative effectiveness and safety of type 7
diabetes medications.

Methods: This guideline is based on a systematic evide ce review
evaluating literature published on this topic from 1966 thrcugh
April 2010 that was identified by using MEDLINT. (updateci H:rough
December 2010), EMBASE, and the Cochrure Centrai Pegister of
Controlled Trials. Searches were limitec' *¢ English-1anguage publi-
cations. The clinical outcomes evaliaiza for thic guideline included
all-cause mortality, cardiovasculs niorbiditv znd mortality, cerebro-
vascular morbidity, neuropatr.v, nephropathy, and retinopathy. This
guideline grades the evidernice and r2commendations by using the
American College of Physiciars diinical practice guidelines grading
system.

Recomntendation 1. ACP recommends that clinicians add oral
pharriccologic {neiapy in patients diagnosed with type 2 diabetes

when' lifesanc modifications, including diet, exercise, and weight
ioss, Faw failed to adequately improve hyperglycemia (Grade:
strorz recommendation; high-quality evidence).

Recommendation 2: ACP recommends that clinicians prescribe
monotherapy with metformin for initial pharmacologic therapy to
treat most patients with type 2 diabetes (Grade: strong recommen-
dation; high-quality evidence).

Recommendation 3: ACP recommends that clinicians add a second
agent to metformin to treat patients with persistent hyperglycemia
when lifestyle modifications and monotherapy with metformin fail
to control hyperglycemia (Grade: strong recommendation; high-
quality evidence).

Ann Intern Med. 2012;156:218-231.
For author affiliations, see end of text.

www.annals.org
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e Detemir

e Glargine

e Degludec
e Lispro

e Aspart

* Glulisine

e NPH

e human

« Sitagliptin
e Saxagliptin
« Vildagliptin
e Linagliptin
e Alogliptin

e Gliclazide

° G”benclamide/
glyburide

e Glimepiride

e Tolbutamide

e Chlorpropamide

 Glipizide

» Liraglutide
e Lixisenatide

e Nategiinice
e kepagitnide

Pioglitazone
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» Empagliflozin
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effect on HbA1lc vs. placebo

meta-analysis of drug studigs®
\\0\,80\\’5‘{&
pioglitazone —8— .\@o’bo‘é\é\"?(1705)
rosiglitazone —o- @\’&?x;@\\’b@ 11 (2828)
metformin —— C)of?\e ,bé\b\ 7 (2194)
sulphonylureas —— @'S\\'b{@e‘e 6 (1443)
repaglinide —-o—cpéi),b&%(' 18 (2494)
nateglinide ‘;’b{\ej\gﬁe%—é— 8 (596)
acarbose {3@6\13\6‘6 . 4 (1423)
sitagliptin 3@&250‘\% @ 4 (1423)
viIdainp’Eig@\@@O -@- 9 (1786)
exenafide® < 5 (1229)
c’,&\@ ,OQ?} _ I2 I _ |1 I (I) | i (p ast i: n !ces§
X% %

Bolen S. et al: Ann Intern Med 147:386, 2007
Amori RE et al: JAMA 298:194, 2007
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rosiglitazone:
- . O
the final meta-analysis for M\O%o\o%
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aeu?,@“ ] P<0.05
< N | |
'&\@i@e S B R ]
o0 ¢ 0.2 0.5 1 2 5 risk

Nissen SE & Walski K: Arch Intern Med 170:1191, 2010
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BM

BMJ 2013;346:f3769 doi: 10.1136/bmj.f3769 (Published 10 June 2013) Page 1 of 2

NEWS

FDA panel advises eas:ng restrictions on rosiglitazone

Miriam E Tucker

Bethesda, Maryland

A joint Food and {Lcug Adiniaistration advisory panel has voted infarction, or stroke; cardiovascular death; myocardial infarction;
to ease the civrent stringent restriction on prescription of the stroke; and all causes of death—were significant.
antidisbetes drug rosiglitazone (marketed by GlaxoSmithKline Panel members said that they were somewhat reassured by the

as Avandia), ucspite lingering concerns about its cardiovascular readjudication, but they also expressed concern that the trial’s
wFaty ) . . N - . .




Higher doses of SUs do not reduge
HbA1c more than lower dogb

Meta-analysis of head-to-head studies (N= 911\)3 6\6\

Lower Higher \’b\ @b
dose dose R \\’Qlfference

Authors n_(mg) (mg) S\Q/" e}{& (95% ClI) % weight
GI|| /b
Gold I I Ie a a n a yS I S,’O 0.50 (-0.07, 1.07) 12.00
Gold 0.20 (-0.37, 0.77) 12.00
Rose @,_ 0.10 (-0.35, 0.55) 17.74
Rose a re N O ) e(ae 25 0.00 (-0.44, 0.44) 18.15
Subt QO (QQO - 0.16 (-0.08, 0.41) 59.89
: o &¥
Gli -
Simc e V I . @QS — 0.00 (-0.50, 0.50)  14.96
Simc R\ -0.71 (-1.34,-0.08)  9.97
SimoTSoTeTa™ oo ot _— -0.17 (-0.95,0.61)  6.87
Stenman et al® ﬁb 1({\6 20 - 0.30(-0.72,1.32)  4.15
Stenman et al® 6 5\0) 40 - 0.40 (-0.62, 1.42) 4.15
Subtotal (2=22.9%, p % E -0.13 (-0.50, 0.25)  40.11
Overall /2 13, 9% t 0.05(-0.17,0.26)  100.00

Y e i i
Y Q?} -1.5 0 1.5
Favours lower dose Favours higher dose
QQPooIed mean difference in HbA1c (high vs low dose): 0.05, 95% CI -0.17, 0.26

1. Hirs A et al. Diabetologia 2013;56:973-984. 2. Goldberg RB, et al. Diabetes

Care 1996;19:849-856. 3. Rosenstock J, et al. Diabetes Care 1996;19:1194-1199.

4. Simonson DC, et al. Diabetes Care 1997;20:597-606. 5. Stenman S, et al. Ann
Intern Med 1993;118:169-172

A\
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classes of medicines for type 2 diabetgs
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gliptin vs. glipizide "

add-on to metformin ne&o\O
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Goéke B Int J Clin Pract. 64:1619; 2010




SAVOR-TIMI: MACE cumulative incid%gce
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e
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Scirica BM et al: NEJM 369:1317, 2013



EXAMINE: MACE cumulative incidenge
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short and long-acting GLP-1R agonists

FPG reduction

PPG reduction

HbA1lc reduction

Body weight reduction
Gastric empting rate
fasting glucagon secr.
GI effeccs

Compliance

Short-acting
GLP-1 RA
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++
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++
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+
++

+




short and long-acting GLP-1 R As
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Kapitza C et al. Diabetes Obes Metab 15: 642-649, 2013



DURATION-6: change in HbAgdC

a head to head comparison between Exe QW y,b%e‘?,ira QD
o

5O X
0 - \’b(\,b ‘-.;\6\
exenatid@% Nn=461)
||r2)g¢@tz’}go\ D (n=450)
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—— e
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Buse J, et al. Lancet 381:117, 2013



DURATION-6: incidence of adverse events
a head to head comparison between Exe QW vs. gqfaa QD

% %
A\Q\ \\ "
Exenatide QW \\’& ?%tlde QD
(N = 461) ,@\? 450)
Nausea 9.3 50“2 <3,‘°\ 20.7
_ ’b\\’b Q}Q/
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. P\
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Injection S|thea‘13’u\p;‘fp 10.4 >>> 1.1
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Q¥

Buse J, et al. Lancet 381:117, 2013
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Erdmann E et al.: Diabetes Care 30:2773, 2007 months
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renal glucose
reabsorption

seg. 1 of proximal tubule

SGLT-2

reabsorbs 95 % of glucose
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renal glucose flux
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Ferrannini E Diabetes 60:695, 2011
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dose response: SGLT-2 monotherapy
(drug-naive patients) o

_Q\’SO.@'.{"
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Ferrannini E Diabetes Care 33:2217, 2010



dose response: SGLT-2 monotherapy
(drug-naive patients) o
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gliflozin vs. glipizide in add on to ppet.
(met = 1.500 mg, dapa <10 mg, glipizide < 20

S % 0 18 26 42 52 65 78 91 104
Nauck et al. DOM 16:1111, 2014 weeks



gliflozin as add on to insulin o
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gliflozin as add on to insulin,
Units of insulin: dapa vs. pI@@@bo
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gliflozin: effect on weight 4

weight
dapa glipizide

Nauck et al. DOM 16:1111, 2014 Bolinder et al JCEM 97:1020, 2012



gliflozin vs. glipizide as add on to gnet

(met > 1.500 mg, dapa < 10 mg, glipizide < 20 n@@
O

difference —4.38 kg |

¥

dapagliglozin —3.65 kg

Nauck et al. DOM 16:1111, 2014 years



gliflozin: effect on BP and Uric Ae.
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blood pressure urjb@%l&@dﬁ
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Nauck et al. DOM 16:1111, 2014



familiar renal glycosuria
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Santer R, et al. Clin J Am Soc Nephrol 5:133, 2010
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gliflozins: pros & congs
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start with lifestyle improvement (unless severe hyperglycemia is present)

add (with appropriate run in) metformin, up to a dose of at Ieast g/day
add on to H other CV risk Heart ‘
metformin ypos effects factors fallm;g ts
not
in CKD
SU or __hot
ETE N i - .

pioglitazone 1A - Fractures - medium
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basal insulin Q( e ' Rare
; '

NI
% ¥1 to 5: grade of evidence
A to E: strength of recommendation




Take home messages
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