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Insulin in combination with oral drugs
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Insulin in combination with oral olucose-lowering agents
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lowering agents alone.
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Addition of Glibenclamide to Insulin treatment
in type 2 Diabetes

15 type 2 diabetic patients who had failed on treatment with oral hypoglycaemi%‘gb@tas‘
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Insulin monotherapy vs. insulin plus sulphonylurea

- Cochrane meta-analysis -
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Vos RC. Cochrane Database Syst Rev 2016;9:CD006992.



Metformin for obese insulin-treated diabetic patients

50 insulin-treated, obese diabetics
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Adding Metformin to Insulin in type 2 Diabetes

47 insulin-treated diabetics; follow-up: 4 months

Variable Insulin+metformin Insulin dose increase
Weight (kg)
Baseline 76.86+12.6 78.04+12.9
End 77.09+11.7 79.2+13.5
Difference 0.3+4.5 1.16£1.9
Body mass index (kg m=2)
Baseline 33+4.7 31.9+4.5
End 33.06+4.3 32.3+4.6 \
Difference 0.07 +1.97 0.45 %@0
Daily insulin dose (Ul) \6
Baseline 47.9+10 3 () e ns
End 45+12.4 g\ <0.001
Difference —29+7.4 %0 1+ 5. 1 <0.001
Fasting blood glucose (mmol [I77) 6
Baseline 13.52 N 1412 + 2.7 ns
End 12.66 = 3.47 =0.09
Difference P\% 6\9 -1.44 + 3.45 ns
HbA, (%)
Baseline g\ + 1 42 957 +1.2 ns
End 76 + 1.58 96 +1.79 <0.01
Difference q@ -1.87 + 2.16 0.03 +1.68 <0.01
Total cholesteral ( r;g\@l
Baseline \ 5.84 £ 0.99 5.92+1.2 ns
End e\) (G 5.28 + 1.1 6.06 + 1.24 <0.05
ﬂ@ & \G \\ -0.56 + 0.89 0.14 +0.72 <0.05
cholgstehSY (mmol 17!
O‘:':“(SD IGBS 3.84 £ 0.51 3.71 +1.15 ns
\*
0\6 3.31+0.79 3.9 +1.05 <0.05
DIHE'I‘enCE‘ -0.51 +£0.73 0.19+0.6 <0.01
HDL cholesterol (mmol I71)
Baseline 1.36 £ 0.18 1.26 = 0.26 ns
End 1.36 £0.3 1.34 + 0.35 ns
Difference -0.003 £ 0.17 0.08 £ 0.25 ns
Triglycerides (mmol I-7)
Baseline 201 £1.12 241 £ 1.53 ns
End 1.65 £ 0.75 232+ 1.05 <0.05
-0.36 £ 0.7 -0.08 £1.18 ns

Difference

Relimpio F. Diabet Med 1998; 15: 997-1002



Adding Metformin to Insulin in type 2 Diabetes

43 insulin-treated diabetics; follow-up: 24 months
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The addition of metformin to insulin therapy resulted in hemoglobin Alc concentrations that
were 10% lower than those achieved by insulin therapy alone. This improvement in glycemic
control occurred with the use of 29% less insulin and without significant weight gain.

Avile’s-Santa L. Ann Intern Med 1999;131:182-188



Insulin monotherapy »s. insulin plus metformin

- Cochrane meta-analysis -
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Vos RC. Cochrane Database Syst Rev 2016;9:CD006992.



Change from Baseline in HbAk (%)

Pioglitazone add-on to insulin therapy
in patients with type 2 Diabetes

289 type 2 diabetic patients inadequately controlled with insulin; follow-up: 6 mg(g@sa
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Pioglitazone add-on to insulin therapy
in patients with type 2 Diabetes

289 type 2 diabetic patients inadequately controlled with insulin; follow-up: 6 m\g(&\sa'
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Pioglitazone add-on to insulin therapy
in patients with type 2 Diabetes

289 type 2 diabetic patients inadequately controlled with insulin; follow-up: 6 mg(g%\sa
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Pioglitazone add-on to insulin therapy

in patients with type 2 Diabetes

289 type 2 diabetic patients inadequately controlled with insulin; follow-up: 6 mg@%\?
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Insulin monotherapy »s. insulin plus acarbose

- Cochrane meta-analysis -

Change in HbAlc from baseline
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Vos RC. Cochrane Database Syst Rev 2016;9:CD006992.



Saxagliptin added to insulin therapy
in patients with type 2 diabetes

455 type 2 diabetic subjects using insulin* metformin \OQ\ :
\36 O
Test for interaction of treatment eﬁec@lgtf%n’(ﬁ_use P=0.991
0.00 #Saxagliptin 5 mg + Insulin Metformin Use -a(\ No&&@\\m Use
w 010 oPlacebo + Insulin 00 \ A%\
+H : ‘unJ ' . \_a ‘ X a@
2 _0.20- = 0\8 X e\\
2 S 40V |. 6\\
& -0.30 ;—3 -0.2 \\3 ) a.E,\
§ 040 TN I |
2 -0.50 3 TO%G(\ |
§ -0.60 gd\
G 0 Gg% -06 1 i
§ -0 TS !
= _ =
E\: -0.80 T -08 I [ Saxagliptin 5 mg + Insulin
ﬁ— -0.90+ g OPlacebo + Insulin
I T
T S i

F e e L -
Baseline mean HbA, values ( iqg
Saxagliptin: 8.67% (n=304) GQ (@ A=-0.41% A==0.41%
Placebo: 8.64% (n= 151) Q e\‘e [95% Cl,-0.62 to -0.20]  [95% Cl,-0.72 to -0.10]

10\?4 weeks, the mean increase in total daily insulin dose was smaller for the saxagliptin group than for the placebo
group (difference: -3.3 U/day [95% CI: -5.06, -1.1]).
* Mean change from baseline in body weight at week 24 was 0.39 kg for saxagliptin and 0.18 kg for placebo.

* Hypoglycemia was reported in 18.4% and 19.9% of patients in the saxagliptin and placebo groups, respectively
(confirmed hypoglycemia: 5.3%, 3.3%).

Barnett AH. Curr Med Res Opin 2012;28(4):513-23



Insulin monotherapy vs. insulin plus DPP4-1 -

Cochrane meta-analysis -
Change in HbAlc from baseline
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Vos RC. Cochrane Database Syst Rev 2016;9:CD006992.



Cardiovascular safety of Linagliptin
as add-on to Insulin in Type 2 Diabetes

- A Post-Hoc Analysis - o\
xO©
Favors linagliptin Favors placebo? \6\06
- >
HR (Cox regresi; ‘a(\'a ?6\\@\\6\
Primary endpoint %Vuﬂzgfgiehgh;ti:]%ke’ hosp. due n=27 —67\—\35 @6 n=24
All adjudicated events n=44 @ a\\ae(e"ﬁ_1 i n=38
Secondary endpoints FDA custom MACE n=14 e 066 6\ QO(N ;1.03 218 n=13
\ :
\(\ (ega 084 i 135 282 =12

068 - 257 9.67

CV death (incl. fi%’é'(\§ \Q\ ° n=3
No%@@l 6(5\ n=7 0.38 2'1.12 3.33 =6
3‘6 \6\1 0.20 0.97 481

(GQ h@q&a stroke n=3 ' —@ : n=3

Tertiary, W@r% . GG\‘ :
C\ < \\ . - 0.14 0.96: 681

OQO ?6 Stable angina n=2 ® n=2

O =
Unstable angina with hosp. n=10 0.32 0'300 185 n=12
Total mortality n=8 0-3% 0‘96': 257 n=8
0.0625 0.256 1 4 16

Ratio (95% CI) of linagliptin to placebo
Zinman B. Can | Diabetes 2016;40(1):50-7



Dapaglitlozin in patients with type 2 diabetes recetving
high doses of insulin: change in HbAlc

PLA + INS DAPA 2.5 mg + INS DAPA 5/10 mg + INS =—ll— DAPA 10 mg + INS g\a‘
N=193 N=202 N=211 N=194 \O\O
0.0 7 i i \03
_ O\,
0.1 | | o\ R
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NG (O
05 ?e‘ -1.21 | !
O\QQ ST period LT period 1 LT period 2
=13 711 T — T T — T T T T
0 4 8 12 16 20 24 32 40 48 52 65 78 91 104
Sample size per time point Study Week
PLA + INS 193 183 173 160 167 164 166 163 159 157 122 116 114 109 107
DAPA 2.5 mg + INS 202 198 190 187 185 181 179 175 176 172 147 142 140 136 132
DAPA 5/10 mg + INS 211 201 195 191 187 187 185 184 180 173 150 143 133 131 128
DAPA 10 mg + INS 193 188 184 183 179 176 173 175 173 164 148 145 144 140 139

Wilding JPH. Diabetes, Obesity and Metabolism 2014; 16: 124—136



Dapaglitlozin in patients with type 2 diabetes recetving
high doses of insulin: change in body weight

PLA + INS DAPA 2.5 mg + INS DAPA 5/10 mg + INS =fll— DAPA 10 mg + INS \a
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Wilding JPH. Diabetes, Obesity and Metabolism 2014; 16: 124—136



Dapaglitlozin in patients with type 2 diabetes recetving high
doses of insulin: change in daily insulin dose

PLA +INS DAPA 2.5 mg + INS DAPA 5/10 mg + INS == DAPA 10 mg + INS g\a
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O‘\aQ ? I ?T plerimli | L|T periodll | | LT pe]l'iod 2 | |
0 4 8 12 16 20 24 32 40 48 52 65 78 91 104
Study Week
Sample size per time point, n
PLA + INS 191 185 176 171 170 165 168 164 158 157 121 118 114 110 104
DAPA 2.5 mg + INS 200 197 189 187 186 181 180 174 176 173 144 142 140 136 130
DAPAS/10mg +INS 209 202 194 194 190 188 187 183 181 172 147 142 134 132 128
DAPA 10 mg + INS 194 189 185 183 180 178 177 175 173 166 145 146 144 142 140

Wilding JPH. Diabetes, Obesity and Metabolism 2014; 16: 124—136



Dapaglitlozin in patients with type 2 diabetes
recetving high doses of insulin:

probability of insulin up-titration or discontinuatipn

O
—0— PLA + INS DAPA 2.5mg + INS DAPA 5/10 mg + INS —l— DAPA 10 mg + INS ‘08
N=193 N =202 N=211 N =194 0‘\6
0.64 2 d\ \ 0\\
] . A\Ca
0.60 \\.a(\ . 6\\@
S 0561 S\ o\
= D
] °, e\.
£ 052 1 .
Z .
S 048 1 A\
o
g 0.44 -
5 040
s
S 036 1
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£ 0324
bt
2 0.28
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S 024 \6
& 020 2 X O(\
o 6 6\
; 0.1 6®a§ 2 \‘e(
£ 24 e\‘a
Q( - %Gﬂ
. ,{\\ra é\(}é
05\ 6( 0.04 1
O\@Q ? 0.00 A r ST period LT period 1 LT period 2
T T T T T T T T T 1
0 8 16 24 32 40 48 52 65 78 91 104
Number of patients at risk, n Weeks
PLA + INS 193 148 131 121 109 98 82 63 59 52 50 37
DAPA 2.5 mg + INS 202 185 174 165 152 143 133 114 107 104 95 50
DAPA 5/10 mg + INS 211 186 178 167 162 153 144 123 110 103 99 60
DAPA 10 mg + INS 194 179 168 161 153 149 139 120 116 107 104 T0

Wilding JPH. Diabetes, Obesity and Metabolism 2014; 16: 124—136



SGLT2i & Fuglycemic Diabetic Ketoacidosis

SGLT2i

therapy

* | plasma glucose

* | insulin release and
concentration

O
Urinary glucose depletion \0\
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*1 lipid oxidation
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Rosenstock |, Diabetes Care 2015; 38: 1638-1642



Empagliflozin in insulin treated type 2 diabetes

494 type 2 diabetic subjects on basal insulin (glargine, detemir, NPH) — follow-up: 78 weeks
\O
\O®
Week 6\0
0 6 12 18 24 30 36 4 48 54 @\0\\\?3
' ; -u-Pla \\’6(\ d\\a

04 : -b—é@p% UME

| \\ 6Q— l%‘& iflozin 25 mg

)

X2 7..e .

-i -i_.é@.;__* | " _-..4.-_-%

- =k _05%
4 -0.6%
9] g IR Sr—
Piﬂents Placebo 156 129 141 132 119 113 105 98
Empagliflozin 10mg 160 132 148 137 123 121 115 114
Empaglificzin25mg 137 120 123 114 110 107 98 96

Rosenstock J. Diabetes Obes Metab 2015; 17(10):936-48



Empagliflozin in insulin treated type 2 diabetes:
change in Blood Pressure

494 type 2 diabetic subjects on basal insulin (glargine, detemir, NPH) — follow‘—u‘g:e ,\B%Og\éaéks

_ . O\,
Baseline mean 133.9 132.4 1328 PRasinarmean i O o\ 78
il N T\
10 3 ) L\ o\
e '\G\a‘ N
.E-' 0.0 - g Lﬂ,a- 600 ‘5\6\\'6
g SF° fé\;\@ - |
- S o} |
E o e O c 0.4
| Wil E 2.0 -
£ :
§ 30 £ 30 20
= »
g 4.0 g 4.0
-3.6
5.0 5.0 =
N
5\\\ < W Placebo (n=170)
O‘\OQO ?e WFlacebo [ﬂ'lm] i ™ Empagliﬂuﬂn 10 mg 'I'I'lﬁﬂ]
::: P&ﬂi‘lﬂ:': : :: ::_i::: m Empaglifiozin 25 mg (n=155]

Rosenstock ]. Diabetes Obes Metab 2015; 17(10):936-48



Empaglitlozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Primary Outcome Death from Cardiovascular Causes \
20— 9 9\'0\0g Placebo
g Placebo g 84 e
g 15 g 7 (5\0 0\\
g Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99) —- & 7 Hazard ratio, 0.62 (f%(h@a.g '\’,’D\\ Empaglifiozin
£ P=0.04 for superiority Empaglifiozin = 54 P=0.001 0 \
€ 104 5, \\.
g, 2 6\\
o 7 o \\%2
2 (A
QO
0 I T T I T T T 1 e 0(&_ I T T I T T T 1
0 6 12 18 24 30 36 42 43 S @) 6\ SY o 6 12 18 24 30 36 42 48
Month O\a\ eg@ Month
No. at Risk \P\$ Q‘Jo. at Risk
Empaglifiozin 4687 4580 4455 4328 3851 2821 235 \g Empaglifiozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 225 2194 2112 1875 1380 ,‘l&i ?41(\91 Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
660 S \0(\ Primary Outcome Death from Cardiovascular Causes
@\6 \]G Hazard Ratio P Value for Hazard Ratio P Value for
Subgroup GQ (G\Qmpagllﬂnzin Placebo (95% Cl) Interaction (95% CI) Interaction
T\ Q( e\\ no. in subgroup
All patlentbs\\\ of % 4687 2333 . ]
Inﬁ(ﬁQ : 0.28 : 0.92
2435 1198 — [———
lves 2252 1135 o — ]
0.25 [I.:_i(} 1.00 2.':31] 0 |25 l].:i[l 1.00 2.'!]0

Favors Empagliflozin Favors Placebo Favors Empagliflozin Favors Placebo

Zinman B. N Engl | Med 2016; 374(11):1094



Factors governing choice of oral agent to use

in combination with basal insulin
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Hl:} Take-home messages (1)

\o\og\a‘

.. . . . \ ‘0.6
v' The addition of all oral glucose-lowering agents in people with type @ aclr@betes and
) ) ) i .. \O* )
inadequate glycemic control who are on insulin therapy has po&%(\‘ag\eéf\@t@ on glycemic
6\6\6, \'\‘3@
0%, a8
\ 2
v" Additional weight gain can only be avoided by é@d‘@ig{\qd%rmin or a SGLT-2 inhibitor to
insulin. o\ eC 2 A\°
\P\‘AO \ eQ
S
v" The addition of sulphonylg;e@?é‘%{%@ﬁj more hypoglycaemic events.
\ o
G?\‘ \©
v" The addition of(gégg?cg]@ia\g results in more fluid retention and risk of heart failure.
o S\
e .
v Othg(\w@l—(k@f@%m adverse effects of oral glucose-lowering agents, as well as all proven or

O° . P& .. . . .
dx@Qentla? positive non-glycemic effects that may reduces cardiovascular risk, have to be

control and 1nsulin requirements.

taken into account when prescribing oral glucose-lowering agents in addition to insulin

therapy.



Insulin 1n combination with oral olucose-lowering agents

>
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Insulin in combination with oral glucose-lowering agents can be &@‘éﬁo‘@t either
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¢ insulin therapy may be added to oral glucose-

lowering agents alone.



Insulin in combination with oral olucose-lowering agents
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Antihyperglycemic therapy in type 2 diabetes:
ADA general recommendations

Start with Monotherapy unless:

AIC Is greater than or egual to 9%, consider Dual Therapy.

e

AIC is greater than or equal to 10%, blood glucose is greater than or equal to 300 ma/dL,

or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure 8.2).

xO¥©

Monotherapy Metformin
EFFICACY* high
HYPO RISK low risk
WEIGHT neutral/loss
SIDE EFFECTS Gl/lactic acidosis
COSTS* low

meant to denote any specific preference =— choice dependent on a variety of m:lent
Y

If A1C target not achieved after approximately 3 months of monatherapy, procead to 2-d gzﬁ

aman on (&@g Q

-snaal@q
. 03 50 .
g Dual Therapy Metformin + W\ © (\ Lifestyle Management
\

0
Trirw T’neraw Z* Metformin +

Y \ o 7 ___________________\\
Sulfenylurea Fﬂ-lcggar _ GLP-1 receptor agonist Insulin (basal)
EFFICACY" high hlgh $ rlediate intermeadiate high highest
HYPO RISK moderate risk % T risk low risk lovww rizk high risk
WEIGHT gain 96 neutral loss loss gain
SIDE EFFECTS hypogl ede @\t rare GU, dehydration, fxs Gl hypoglycemia
cosTs* é\ high nigh high high
If A1C target not ac?@aﬁer ap el;.I 3 months of dual therapy. proceed to 3-drug combination (order not
meant to den acific ce = choice dependent on a variety of patient- & disease-specific factors)

Lifestyle Management

or  DPP-4-i or  DPP-4-i or [IWEDT
or  GLP-I-RA or  GLP-I-RA Y insulin® |

A

sy Combination Injectable Therapy (See Figure 8.2)

ar

ar

ar

ar

<\GG\‘ Sulfenylurea+ | Thiazolidinedione +  DPP-4 inhibitor +  SGLT2inhibiter +  GLP-1receptor agonist + (g il o bl
su su su su

TEEEN o e
DPP-4-i er  SGLT2-
GLP-1-RA ar

If AIC target not achieved after approximately 3 months of triple therapy and patient (1) on oral combination, move to
basal insulin or GLP-1 R4, (2) on GLP-1 RA, add basal insulin, or (3} on optimally titrated basal insulin, add GLP-1 RA or
mealtime insulin. Metformin therapy sheuld be maintained, while other oral agents may be discontinued cn an individual
basis to avoid unnecessarily complex or costly regimens (.e. adding a fourth antinyperglycemic agent).

ADA. Diabetes Care 2017;40(Suppl. 1): S64-S74



Addition of Biphasic, Prandial, or Basal

Insulin to Oral Therapy in Type 2 Diabetes
-Treating to Target in Type 2 Diabetes (4-T) Study -

. 6‘
)
\0‘06\
&V %
\‘\‘a(\o‘ d\\'a\\v
Biphasic Insulin  Prandial Insulin «», Bds in All Patients
Characteristic (N=235) (N= 23<gbo\e ‘\d\\ =234) (N=708)
Demographic P\e e 2°
Male sex— no. (%) 159 (67.7), @ d\]é@‘(%\}.ﬁ} 143 (61.1) 454 (64.1)
Age — yr Pe\\g@@‘ ‘ega 61.6+10.5 61.9+10.0 61.7+9.8
Duration of diabetes —yr \ﬁP‘%\ 2@ ‘5\9
Median G?\\Qa« o SO o 9 9 9
Interquartile range 2 g2 e(g;\o(\ 6-12 614 6-12 6-13
«2 , al
@Iinical Q(QQ"&:‘ e(e \@ \
Use‘of oroq,g@ﬁ{%g@ﬂﬁ%edlcahon — no.
ormin dnly 4 0 2 6
Sulfonylurea only 10 12 g 30
Both metformin and sulfonylurea 221 227 224 672
Y

Holman RR. N Engl ] Med 2007;357:1716-30




Addition of Biphasic, Prandial, or Basal
Insulin to Oral Therapy in Type 2 Diabetes

-Treating to Target in Type 2 Diabetes (4-1) Study - P
\O
Biphasic insulin Prandial insulin Basal insulin 6\
p 9%
\
\a“ \3\6
— 10+ —  100- \\
< £ K2
S o 2 ;s 0(3\e \¢
g ] 7 T -T g @ﬁaa e(e ./a,-’f — Baseline
T 7 e 6 Q(\\l / a,-"J
[ S =y //
g iq P\$ K ‘ _/")X
v 0-t— | | $?\(\))\ @\e o\ Q 04— T T T T T T T 1
0 . 0 4 5 6 7 ) g 10 11 12
Months 5II1C %OXTI\IZH@PKQ\(\ Glycated Hemoglobin (%)
5 \O
A0 0 e®
1009 % \‘3 50+
F° et® 28
é\’@‘a ‘5 W\ S @ 407
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0\0 & E £
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Meonths since Randomization Months since Randomization

Holman RR. N Engl ] Med 2007;357:1716-30



Three-Year

Etticacy of Complex Insulin

Regimens 1n Type 2 Diabetes

-Treating to Target in Type 2 Diabetes (4-T) Study -

Prandial insulin Basal insulin

Biphasic insulin

g
_%n ':' r=-| i
§ 7 e
2 6
=) |, \
i% 0 ! O\(\ \
o o5 1 %\‘A o Q' 0 o o5 1 15 2 25 3
Years since Ran{gﬁw g\(\ Years since Randomization
R
100 (6\ \© —
Q% e\ 28
A e\‘e‘e r
o%\\\‘g% X 0 | | g :
. = ° 2=
o g o 5%
2 £ =
< 80 &_E
= £3
01I’ I I T T T 1
0 0.3 1 L5 2 25 3 Years since Randomization

Years since Randomization

Holman RR. N Engl | Med 2009;361:1736-47



Haemoglobin A, (%)

Basal Insulin »5. Prandial Insulin
in type 2 Diabetes on oral hypoglycaemic agents

- APOLLO Study - 5
\33‘0
418 patients with type 2 diabetes; follow-up: 44 Weeks‘a (5\0 0
N\ N
N
2@ A
Insulin glargine Insulin lispro p<0-0001 6600 %6\6
07 309 06\\ C (o Bl Insulin glargine

_ 6\) (\\16 B Insulin lispro

5 25 Oe 0g,0
-05 — 2 )\\ S

g WO LQ)

QP‘SO 'l Q(QJ p<0-0001
o - pﬁg e B

W, &
Mg 15- 1355

s £

£ 10 —

(2 g _ 0.
_171 (692\ 4 p=0-0739 p=0-0656
20 - \\‘\ (\ -1.87% E 5]
. aQOQ ( ‘ 052 034 003 0.08
0\ D|Fference 0157 (95% CI-0-008t0 0322) ’ Overall Symptomatic Nocturnal | Severe

Type of hypoglycaemia

Bretzel RG. Lancet 2008;371(9618):1073-84



Combination therapy with bed-time insulin and
oral hypoglycemic agents in type 2 Diabetes

96 patients poorly controlled with sulfonylurea therapy (mean HbAlc 9.9%) Q}@
@)
xO
@ Bed-time insulintmetformin ~ [] Bed-time insulin+glyburide ~Q Bed-time insulin+both oral agents ABec@@\ngrmng insulin
MV
P\
. AL
10 _ ) \\0\\ 6\(5\
1 2%e 6 ‘\e\ A
19 &< 2 Bedtime Insulin 6\' Bedtime Insulin Plus
S8 £ Glyb ea\ 37 Metformin
1 =2 g 2,l Y UQS i o
P 23 %cﬁ
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R 4 T Al X T
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T P o | — L — —
3 (\E v
a rE] ""D‘ 6 } ) I_ . .
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52 ol "
c = T w
L LT ool . ook
23 gl | | - ﬁ‘ H
_2 a =] ) |—‘ : - : : |7 :
gz & |l alnOo T | ol e
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Yki-Ja"rvinen H. Ann Intern Med 1999;130:389-396



Continuation zs. discontinuation

of secretagogues when initiating insulin

\O\OQ»\

964 patients with type 2 diabetes - combination of metformin and/ot secretagogue k@gg\sal insulin
\O

) )

Continuation (n = 498) Disconcnuation (1 = 367) p value
Glycaemic control \360 é\d\ °
Reduction in HbA1c level from baseline to week 12 (%) —1.53 %\ () (2 —1.05 4 1.04 <0.001
Reduction in HbA1c level from baseline to study endpoint (%) le"é\_-lx; 0&(\\le —1.30 &+ 1.14 0.382
Patients attaining HbAlc > <7% at study endpoint (%) (41@\) S 156 (42.5) 0.705
Reduction in fasting PG from baseline to study endpoint (mmol%&o\e\ -@ 2.7 —3.2+2.4 0.589
Reduction in predinner PG from baseline to study e@%t 6\Q—2 5£3.2 —1.6+3.4 <0.001
(mmol/l) WP (2@
. X! - AN
Hypoglycaemia \6 0(\9
Patients with at least one hypoglycaemyj ?ﬁu@(g@w study 199 (40.0) 90 (24.5) <0.001
Hypoglycaemia event rate per pathg N 32176 1.6 £ 5.1 <0.001
Patients attaining HbAlc é\@uﬁy endpoint without 99 (19.9) 97 (26.4) 0.018
hypoglycaemia* dur'g)&%j G
Daily insulin dos%\\\ < {\G
Units ’69 °° 52.5 + 39.8 67.0 + 44.8 <0.001
Unlts%r kg 0.6 £04 0.8 £0.4 <0.001
Weight gain (kg) 1.44 £+ 3.04 0.43 £ 3.00 <0.001

Data are mean =+ standard deviation or 1 (%). PG, plasma glucose.
*Hypoglycaemia was defined as symptomatic hypoglycaemia confirmed by a home plasma glucose measurement <3.1 mmol/L

Swinnen SG. Diabetes Obes Metab 2010;12(10):923-5



Sulfonylurea+Insulin vs. Metformin+Insulins:
mortality rate

- A retrospective Danish nationwide study - @
‘ 6‘03\0\0
\}
11,081 patients used SU + insulin and 16,910 used metformin + {{@Q}na -a‘\\
followed from 1 January 1997 to 31 December 2(\&%\\6 \6\\'
00\ e AoV
S 6
A2 o2
All canse-mortality Cd?”dOZZ)dJC%/ﬂK.d&S‘% \\le Acute MI-Stroke-Cardoivascular death
\(\\ 6 (}\ 0
Insulin and RA (CI 95%) Insulin and O RR (CI 95%) Insulin and RA (CI 95%)
Metformin - ' 1 Metform% T%\ \’ 1 Metformin - . 1
Glibenclamide - —r— 2.03(1.64, 253) 6qmmlde \(\0 : 1.50 (1,11, 2.27) Glibenclamide - : —— 1.47 (1.10, 1.98)
Gliclazide — —_— 1.50 (1.15, 1 @@ @:Igde B ; 0.97 (0.61, 1.54) Gliclazide —— 1.05 (0.74, 1.49)
Glimepiride | —— 1&@ , 2] %e‘% Glimepiride —— 1.4 (117, 1.70) Glimepiride :—'— 1.22 (1.05, 1.42)
Glipizide - zzig-é@m; Glipizide ——.— 1,26 (0.78, 2.04) Glipizide - —_— 152 (1.09, 2.13)
Tolbutamide \\\]a&{‘ea 16 (1.49, 3.12) Tolbutamide - 1.67 (0.85, 3.25) Tolbutamide ——-— 1.38 (0.79, 2.40)
SUs combined, —aQos 1.83 (1.65, 2.04) SUs combined - —a 1.38 (1.16, 1.64) SUs combined —o— 1.26 (1.10, 1.43)
06 0.8 i 12 "' 22 "5’ 06 08 HiHL'z 15 22 ' 30 06 08 Hi:t1'|2 "e' 2 Thg!

Mogensen UM. Diabetologia 2015; 58(1):50-8.



Insulin in combination with oral drugs:
some Concerns
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Insulin in combination with oral drugs:
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Factors explaining body weight increase 1n 'T2D
on insulin treatment

. liance@ insali
Anabolic effects of Attenuation of insulin- Frequent hypoglycemic EXC:S;VC ;ié;%@\aﬂ Hsua

o . . e glucose
insulin evoked satiety episodes &

6\6\6 readings
l l l @@ @’ |
% @6\

False sense of ‘

T Hunger
T Food intake

0 Lipogenesis in muscle

freedom to eat

and adipose tissue

A

-~ AN
e OQ%eight increase

Regain of uncontrolled

AN . o
[ Energv loss Greater central weight Poor regulation ) '
&) & g diabetes-induced

{ Utilization of calories gain and dyslipidemia of fat mass

Low IGF-II prior to
insulin initiation

weight loss

Correction of glycosuria Genetic factors Catch-up process



Combination therapy with bed-time insulin and
oral hypoglycemic agents in type 2 Diabetes

96 patients poorly controlled with sulfonylurea therapy (mean HbAlc 9.9%) o Q}@
xO
@ Bed-time insulintmetformin ~ [] Bed-time insulin+glyburide ~Q Bed-time insulin+both oral agents ~ /\ B‘ec@\&n%omjng insulin
MV n\
\Ca

10

w

o

% ‘@njeA uigo|bowaH
pajejAsooi|9

Yki-Ja"rvinen H. Ann Intern Med 1999;130:389-396



FPG/

Insulin glargine or NPH combined with

metformin 1n type 2 diabetes
- The LANMET study -

G
O NPH + MET o Glargine + MET 0\ \0
IR

O\OQ»\@'

NG \d\’\a\

—
[27]
1

3 .
£ e’-@ W
£ . Oo\ 66@
- e 5
o X\@\ el S 40-
= o
2\ 8_ . 0 -E
% £
4P~% o 0'
22 04 0 12 24 36
Time (weeks)
121 2 i_ ek
% £}
O ® g.," o 34
ZEE 8 =
£ 82 24
o g 8 )
£ 8 2
é}\EE 4+ E 0-
2 5
B6- = 9
[ T T T O_ B I | | |
0 12 24 3¢ Glargine NPH 0 12 24 36
Time (weeks) Time (weeks)

Yki-Jarvinen H. Diabetologia 2006; 49: 442—451



Glargine and Detemir weight impact in RCTs
[ CiG0R2s el v e st Uik A

[ Endpoint HbAlc [ ] ) weight per each 1% Alc N g\a‘

6,8% 7,0% 7,0% 7.0% 7.1% 1% 1% '\3‘06

INITIATE groups APOLLO ; TreatTo Tar@@ LAPTOP 5 LANMET Rosenstock -
\ 2006 Lantus
N=58 N 377 % szos N=177 N=61 N=291
24-week ,‘\ 24—wee 24-week 24 week 36-week 52-week

D&%ﬂ(}}% %@Gkg body weight increase for each 1% decrease in HbAlc
\0 \18(6

ﬁ Endpoint HbAle Ead T weight per each 1% Alc ¥
7.5% 7.6%

7,2% 7,2% 7 4%

2,60kg

0,42kg 0,60kg
Hermansen TTT! Rosenstock 200& Rosenstock 200& Philis-Tsimikas OQAD  Philis-Tsimikas QADs 4-T+
Detemir once-a-day Detemir BID evening merning
24week 52-week N=131 52-week N=160 20-week 20-week 52-week

N=227 QD = 45% BID = 55% N=170 N=168 N=708 QD = 48%
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Insulin in combination with oral drugs:
some Concerns
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Insulin glargine or NPH
combined with oral therapy in type 2 diabetes

- The Treat-to-target study - i
18 20
O
I\ 2 A\
N ‘\'.a\\
16 21% risk reduction N \\0\\ 6‘\6\
o p<002  @° AW
S 14 2 ‘5\6\
% B2 e
w©
g 12t . oed‘g\ N7 B NPH + 0AD
E I \(\\ (Gga B 1nsulin glargine + OAD
g 10 Q
O o\
<
Y
5 CY.
D) 6@ )
Y \6\(9 i 42% risk reduction
e? B » <0.01
oé“\\lg 5
\o®
o 2 L
0

Overall Nocturnal

Hypoglycaemia
Riddle MC. Diabetes Care 2003; 26, 3080



Alc (%)

Overall confirmed hypoglycemia
(cumulative episodes per participant)

Insulin degludec vs. insulin glargine

in insulin-natve subjects with type 2 diabetes
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Insulin degludec vs. insulin glargine

in insulin-naive subjects with type 2 diabetes

2 years extension study i
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Degludec vs. Glargine in Type 2 Diabetes
- The DEVOTE 3 study -
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Cardiovascular satety of Degludec
- The DEVOTE 3 study -

Primary Composite Outcome
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Relationships between severe hypoglycaemia,
cardiovascular outcomes and mortality

-The DEVOTE 3 study - o
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Hl:} Take-home messages (1)

O\o@\a'
\6‘06\
RN
P8

v" The addition of insulin therapy in pe.ople with type 2 dl%wé&g@ adequat§ glycaemic
control who are on oral glucose-lowering agents has B@@%\é@g cts on glycaemic control.
NP e
e . U
v’ Patients who added a basal or prandiaé\imﬁl?%&@sgd regimen to oral therapy had better
glucose control than patients WhO% %‘\B@'ﬁlasic insulin-based regimen.

X\ N\ ,\(\9\6
v" Fewer hypoglycemic egﬁc\)‘goqae&(? less weight gain occurred in patients adding basal

insulin, especiaﬂya sa {pﬁﬁﬁn analogue (degludec > glargine/detemir ).

Q( eQ‘a\‘ o e \o

v In q%gii&l‘at%(s\f&eting insulin therapy, the concomitant use of metformin and/or SGLT-2
Cih bitor?may positively impact on body weight and insulin doses, while continuing
a secretagogues may result in more hypoglycaemia and weight gain.



Insulin in combination with oral drugs:
some Concerns
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Combination injectable therapy for type 2 diabetes

Initiate Basal Insulin

Usually with metformin +/- other noninsulin agent

Start: 10 U/day or 0.1-0.2 U/ka/day

just: 10-15% or 2-4 units once ar twice wee| o reach FBG target ‘\a‘
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Two single-dose regimens of insulin glulisine plus
insulin glargine and oral antidiabetic drugs

- OPAL. Study - )
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Lankisch MR. Diabetes Obes Metab 2008;10(12):1178-85



Basal Plus »s. Biphasic Insulin in Type 2 Diabetes
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A stepwise approach for treatment intensification
in Type 2 diabetes
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Adapted from Raccah D. Diabetes Metab Res Rev 2007; 23:257
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