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Cardiovascular risk with insulin therapy in T2DM Ov°
Observational studies vs RCT : ai\\
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HRI9SKEIDC' ., AN
Study [Ref.] Comparator/ Reference M All-cause mortality
Observational studies \)\:0 6(6 <
. e :
Currie et al. 2010 Oral agents co” 5@&‘}2‘ [122-1.42] 1.46 [134-159]
Vallarino et al. 2013 Piogiitazone 2 O\ © 227 200-2.56] NR
Roumie et al 20142 Sulfonylureas 1.30 [1.07-1.58] 1.44 [1.15-1.79]
Nijjar et al. 2014* 125 [1.13-1.39] 1.31 [1.17-142]
Paul et al. 2015° 200 [1.26-3.12] NR
Randomized controlled trials P‘ \
19 ¥ A
DIGAMI 1997 e(gyﬁvemfurd therapy NR 0.72 [0.55-092]
UKPDS 1998% N Conventional therapy 090 [0.76-1.07] 0.87 [0.75-1.01]
Q'a( Sulfonylureas 096 [082-1.14] 1.01 [0.85-1.14]
&36
DI{EI&@Q : 102 [094-1.11] 0,98 [0.90-1.08]
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Classification of evidence 6\0\’0‘&
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Level | Type of evidence C)OC’\ sa\\av

1A Systematic review (with homogeneity) of RCTs N ‘a\\ao S

1B Individual RCT (with narmrow confidence intervals) GGO\) r{\\le\

1C All or none study GG\ vg@ d\ S-

S - - — R

2A Systematic review (with hnmngeumr_ﬂrl\\f‘;\ sg\v.lei@

2B Individual Cohort study (inclpdipg low !«ﬂ@r\gﬁ[‘_ e.g. <30% follow-up)

- _ B\ D
2C Outcomes Tesears @A?‘S%%‘\aé@ms
3A Systematic 1'@&1¥ﬂ%ﬁ%§10geueir_ﬂ of case-control studies
7, ] (o) .
3B |1 i &(@,}nmnl study

N
‘ *é\\a -E('a %&aﬂ (and poor quality cohort and case-control study

cf\* ©
5 X Expert opimion without explicit critical appraisal or based on physiclogy bench research or “first principles™
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Centre for Evidence-Based Medicine, http://www.cebm.net.



The limitations of randomized trials do\a
N
P \"
b\\:a\\‘a(;\d\\ﬁ\ ¢
» Selection of population: inclusion and exclusion criteria 606\3\ \\6@
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« Selection of population: enrolment of hyperc% (\t\‘é@a%vely healthy subjects
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Jones WS, et al. J Am Coll Cardiol 68:1898-1907, 2016



From trials to real world: the case of DPP4 inhibitors 6\0\
Phase II-IlI
Age (y) 55
Duration DM (y) 5
@ 2
BMI (kg/m2) Pﬁ\?}\) ‘ Q‘eg 30.2 30.8
O\h 6\6 S
HbA1lc (%) OOP?\OG 0<\Q‘§\.2 7.2 8.3
eV o8
Insulin treatmegw@a\a\@s\ 3 23 0
e\ (S
. 2y oN©
Prior l‘\gp@?&@e 16 100 -
05\ ?G
O\QQ

Monami M, Ahrén B, Dicembrini I, Mannucci E. Diabetes Obes Metab 15:112-20, 2013

Green JB et al. N Engl J Med 373: 232-242, 2015
Montilla S et al. Nutr Metab Cardiovasc Dis 24:1346-53, 2014
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Selection of population: enrolment of hypercog@j@n\t\lé@a%vely healthy subjects
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Jones WS, et al. J Am Coll Cardiol 68:1898-1907, 2016
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Degludec: effect on major cardiovascular events ‘0'\3\3
: \ Rl
Results of the DEVOTE trial ‘ (\66 \\‘a)\
. \\fo\\a N\
A Primary Composite Outcome i @{?él oint:
o0 Socﬁ'&‘ @ point:
Hazard ratio, 0.91 (95% CI, 0.78—1.06), 2 3\(835% MACE
90 noninferiority confirmed X2 e a‘%honfatal MI, nonfatal stroke, and
< 80- 12+ P<0.001 Gl ¢ 2) cardiovascular death)
= 104 : 50
E 704 8 aalgaec
@ 604 6 é\ Q‘e 7,637 T2DM patients with prior
=2 501 4] N\ cardiovascular disease and/or high
3 40 2] ?\O ‘g\(\ CV risk, degludec vs glargine U-100
P o
.E 20— o== /‘G(")O - O?"G - 1:1. Follow-up: 2 y
= 0 é@ b (Q\ 12 15 18 21 24 27 30
£ 20- XD U
_ AL e\'a Mean basal insulin dose on trial:
(oY, o\ 0.6 1U/kg*day
. \\\‘QVQ—(S’@Qf | | | | I | | | |
05\\» @G 6 9 12 15 18 21 24 27 30
0\69 Months to First Event

Marso SP et al. N Engl J Med 377: 723-32, 2017
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Results of a randomized trial 36‘ \¥
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(A) Mean HbA, . values by study visit ‘ \‘0\ S\
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(o)
a\. \‘3 Week
N (o
Principal eg@gi‘ntéd@hc at 26 wk
Patiantsd3 %{I’QYSM failing to metformin + SU
"&6@% ments’ Exenatide bid, BiAsp 30 OADm BiAsp 30 bid — all add-on to current treatment
o\

Bergenstal R et al. Curr Med Res Opin 25:65-75

, 2009
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Exenatide bid vs aspart 30/70 premix: comparison of effica@xa\)G
\

Results of a randomized trial

HbA, . level (%)

o

in body walkght (kg)

024 8B 12 18
Tima {waoks)

A\

AV @
\ @ © . (\ﬁatients: 501 T2DM failing to combined
OG o\ metformin + SU

@
&&0 . Q(Gg
s \ S\ Treatments: Exenatide bid vs BiAsp 30 bid
‘(\6 — both add-on to current treatment

Nauck MA et al. Diabetologia 50:259-67, 2007



Exenatide bid vs aspart 30/70 premix: comparison of effica 6\0

Methods of two randomized trials

FBG and/or pre-supper Adjustment
SMBG (mg/dL) PG value

< )
90-110
111-140
141-180
= 180

)
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Bergenst% Q%?al \@Q}‘Med Res Opin 25:65-75, 2009
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\hetﬁ:h «Q‘@@(lnvestlgatnrs were instructed to adjust insulin

c}n achieve an optimal balance between glycaemic
?ﬁ:nntml and risk of hypoglycaemia as dictated by best
clinical practice. The decision to adjust insulin therapy, and
the mode of patient empowerment to self-adjust insulin
doses, was ultimately left up to each investigator’s clinical

judgement.

Nauck MA et al. Diabetologia 50:259-67, 2007
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« Selection of population: enrolment of hyperc%g@j\‘%]\t\‘é@a%vely healthy subjects
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» Specific setting: frequency of visit ‘g@&a s6ft.
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Jones WS, et al. J Am Coll Cardiol 68:1898-1907, 2016



Exenatide LAR: effect on pancreatitis 6\3\36
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Results of the EXSCEL trial \?)\\0(\‘6(5' « 6\\‘3‘\
Event Exenatide (N=7344) Placebo (N=73%7] \ @6\
OO xa\o
Events of clinical interest 66 ‘d\\a Power calculation:
Ad]udi-:.:ated pflncreatitis:[: D 0\\ ela S\ o
Patients with event — no. (%) E%M \\‘e( 2 (0.3) Baseline incidence:
Severity of event — no. of patients (%) \ S G . %G( 0.09 events/100 pty
Mild \)QG g@ Q}} 20 (0.3)
Severe P‘$$ (S22 <0 2 (<0.1) Relevant increase
Unknown Ow 6\6 S 1(<0.1) 0 defined as HR 1.50
First-event rate per 100 patient-years QO {\g‘\(\ 0.11 0.09
No. of events OOP‘ (\@ o 28 23 Power 80%, p<005
No. of events per patient 666 (5\0
1 (9\0 \6\16 24 21 Sample size:
2 0 ef© 2 1 211,752
= aQ‘e {\OG\‘ 0 0
E@%\t\e pe@@ﬂaatient—}rears 0.12 0.10

O\QQ

Holman RR et al. N Engl J Med 377: 1228-39, 2016
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GLP1RA and pancreatitis ge°
: : : \ D
Meta-analysis of randomized trials . (\66 ‘0‘\’\
v
0.1 1.0 10.0 100.0 N trials MH-OR, 95%C1 of\b\ S\
' 00 WA p culati
_— )5 093 \P ,—a.ag)\d\}zr ower calculation,
W () @ 7 post-hoc:
: o & Relevant i
Albiglutide : - : 6\ S 6\&5 [1.06; 28.61] 0.040 e_evan INnCrease
! WO o2 defined as HR 1.50
Dulaglutide ® : . P“® 6\@(6 0.60 [0.10;3.57] 057
Exenatide b.i_d. : . _@OQ ‘\(\6\6 a 2.30 [0.46; 11.52] 0.31 Power 80%, p<005
| ?\ °)

| \
Exenatide OW ‘—WOP‘_K\G 0( 2 1.03 [0.11;9.39] 0.98 Power: 12%
G

frogluti 8 0.87 0.51;1,51] 0.63
, Liraglutide (6\6 ‘aqe [ ]
5fmﬂgJut1'ﬂ'£e<)6 q@‘ﬁ:—‘ 1 0.75 [0.31;1.78] 051
b . G i
Oé\’@*%ﬂ&e( ‘\O =—--} — 5 0.72 [0.32;1.66] 0.45
0\6Q Favours Favours
GLP-1RA comparators

Monami M, Sesti G, Mannucci E, et al. Diabetes Obes Metab 19: 1223-41, 2017
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O
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« Selection of population: enrolment of hypercog@j@nt é@a%vely healthy subjects
e ‘\‘?’d\\l
» Specific setting: frequency of visit&&&%&f&gﬁ?
N\ Gé\Q
 Treatment schedules an @&e | \on different from routine practice
OOP‘ o OO
Q0
e Sample size &r@dg’%@f@(?or rare adverse events)
6(6 e\’b
. D‘ur,g\kiﬁﬁ‘)%gmﬁ((inadequate for effects with a long latency)
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Jones WS, et al. J Am Coll Cardiol 68:1898-1907, 2016



Glargine insulin: effect on major cardiovascular events
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Results of the ORIGIN trial CRERY®
R
/:.\C,\d\
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Table S4: Effect of Insulin Glargine vs. Standard Q@h\?er by Site
HR (95%:Cl) Insulin % G ~ Standard Care
N (o) ¢ f;,@p\‘d /100 p-y
1.01 (0.60, 1.71) \)@h{h 30 0.08 28 (0.4) 0.08
1.21 (0.87, 1. ﬁ?} q@\ g‘oq&% 0.22 66 (1.1) 0.18
1.09 (0. .\Q;{a\e 76 (1.2) 0.21 70 (1.1) 0.19
Prostate 0.94 @‘Pé % 0‘ 88 (2.1) 0.36 89 (2.2) 0.38
Melanoma &@@( 15 (0.2) 0.04 17 (0.3) 0.05
Other ¢ a\a 9@[3 80, 1. 14} 233 (3.7) 0.64 245 (3.9) 0.67

\\8‘ 3

ORIGIN trial investigators. N Engl J Med 367:319-28, 2012
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Glargine and risk of breast cancer ‘O\abe
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Results of a retrospective cohort study on the UK CPRD Database 0(\66 \\0‘\’\

. \\,'3\\ 6‘\6\\6

10 Risk of breas@v.@'h%%{\ ine vs NPH
9 3 . AW
] G 95\6\
. 66 om\fxaﬂgged>40 y using any basal
o | e O iaslilin, in any combination.
2 ; \
B 61 \)OC’ 2O
S 5 && \ @(eg HR adjusted for confounders
N 4] OJ\NX \e 2 (including prior and concurrent
T ?\Q . ‘\(\6 treatments, comorbidities, age, etc.)
: Qo e o)
2 '3606\0(\
1 _E._..H,__.._... @6 \\QE_. i ————————————
. ﬂ-\\QQ; (@e 3 4 B 6 7 8 9 10
\05\\'\ ?@‘Jraﬁun Since First Basal Insulin (years)

0\6 Fig 2. Restricted cubic splines of the adjusted haznd ratio (solid line) and 95%
Cls (dotted lines) for breast cancer incidence as a function of duration since first
insulin glargine prescription compared with neutral protamine Hagedom in the
entire cohort (gray dashed line represents the eference haznd matio = value 1). Wu JW et al. J Clin Oncol 35:3647-53, 2017
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Jones WS, et al. J Am Coll Cardiol 68:1898-1907, 2016



Design of a pragmatic trial on glargine U-300 ‘O\@\)G

Prospective o WO

Enrollment and
individual
Analyses of partner 2 randomization

payer databases to

identify potential

: = N=32T0 pﬂﬂﬂﬂtﬁ Olher vasal End int Extanzion and int
sites and subjects ‘ ) i = pat
= it (1635 per arm) msulin = assessment assessment at 12
'ﬂ"lpt;m“‘m“ml" 400 at 6 months* months**
b
?\0 "6-month end points: ""1Z-month extension:
OP\ + Proportion of patients with * Persistence
60 g 0(\ individualized HbA1c target attainment *+ PROs
é‘a (6\ at & months without documented * Healthcare resource utilization
- &@ \\e symptomatic (BG 70 mg/dL) Proportion of patients with
,a('a : 6\6 | S, hypoglycemia at any time of the day individualized HbA1c target
S GQ Jito \le( 1 R fea « Rate of documented symptomatic and attainment wio documented
QQ( ‘\GG savare hypoglycemia symptomatic hypoglycemia at
\\\l \Y \\ « Changes in HbA1c, FPG, body weight any time of day
A\\ ?6 * Persistence and PROs
0\09 * Healthcare resource utilization

Oster G, et al. Postgrad Med 128:731-739, 2016



v Selection of population: enrolment of hyperco&pﬁ%n&d@latlvely healthy subjects
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v Specific setting: frequency of visi &@@%
5\

v" Treatment schedules ah@(d@secsm@lon different from routine practice

 Sample size %I@&l% O%r rare adverse events)
6(6 e\’b
d Duraaqﬁﬁ? 3} (inadequate for effects with a long latency)

e(
0\0@ ¢

Jones WS, et al. J Am Coll Cardiol 68:1898-1907, 2016
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Verify the characteristics of patients receiving treatment Oc;\é\a‘ O
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Explore predictors of therapeutic response R\ G
Ged (\\]3
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Extend results of available clinical tré%ﬁ@(% ppopulatlons
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Explore rare adverse eve O
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Explore advers%g&e\rllggaﬂfﬁ a very long latency (e.g., malignancies)

(’5‘6

2 \e
Explo&%?o@ﬂ?éﬁdrug interactions

SN S

O‘\QQOCompare drugs within the same class (with similar profiles)



What observational studies on drug treatments cannot sa)é\g\a
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