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Diabetes Update 
what next after metformin? 
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Diabetes and obesity are closely interlinked 
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BMI, body mass index. 
1. Colditz GA, et al. Ann Intern Med 1995;122:481–6; 2. Chan J, et al. Diabetes Care 1994;17:961–9. 
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1. Kendall DM, et al. International Diabetes Center. 2005. 2. DeFronzo DA. Diabetes. 2009.  
3. Fehse F, et al. J Clin Endocrinol Metab. 2005. 
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Adjusted incidence of fatal or non-fatal microvascular disease per 1000 person-years (%) by category of updated mean HbA1c concentration (%). Rates per 1000 person 
years' follow up adjusted in Poisson regression model to white men aged 50 to 54 years at diagnosis of type 2 diabetes and followed up for 7.5 to <12.5 years, termed “10 
years” (n=4585). Microvascular events were defined as the first to occur of: retinopathy requiring photocoagulation, vitreous  haemorrhage or fatal or non-fatal renal failure.  

1. Stratton IM, et al. BMJ 2000;321:405–12. 

Adapted from Stratton IM, et al. BMJ 2000;321:405–12. 
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Argument for early diagnosis and treatment of pre-diabetes 
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ADA/EASD position statement: Key Points  

1. Adapted from: Inzucchi SE, et al. Diabetes Care 2012;35:1364–79. 
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1. Adapted from: Inzucchi SE, et al. Diabetes Care 2012;35:1364–79. 

"'49K!4H4#E'74!%6-!4-,E%9'56!#4+%'6!a43!!!



::;<;=<!"/!$>?@A!)>B)C"!./01!)/021! ::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



Z*4!84N%E3!4i4E9!
"!N$':>"),6&'%&,A+,"C)6#"),6&,-)4($A+,"+0"@P"

B&0+'&"<:>($&;)("C),*+C"(:+-&-"

"!1&C:>"*)$9,+-&*"*)$B&A(-2"QZ>'-"$[&'"6#&"&,*"
+0"$(A%&"6')$:"-A::"-#+C&*"-)9,)4($,6"'&*I(A+,"

),"D!"')-/"X"$::"($I-&";+'6$:)6>"*I&"6+"\]6#&"
:&9$(>"&^&(6]]_T=HG3`"

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



::;<;=<!



::;<;=<!



C62/DE6+(#"*%

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!





J>.+9:>($&;)$"a"6#&"#)**&,".'+B:&;"

a! J>.+9:>($&;)$"b(+;;+,"),"EF"G"_cdV".6-`"

a! !,"6#&"T=2"6#&"&-A;$6&*"(+-6"efWg";)::)+,"

a! N%&,";):*"#>.+9:>($&;)$"),*I(&-");.$)'&*"$C$'&,&--"

a! !;.$)'&*"$C$'&,&--".'&*)-.+-&-"6+"-)Pb0+:*"),('&$-&"),"6#&"0'&hI&,(>"+0"
-&%&'&"#>.+9:>($&;)$"

a! i,:>"QjV"+0".$A&,6-"'&.+'6&*"J>.+9:>(&;)("&%&,6"6+"6#&)'"<H"

a! 0%6!E%,74!74D4#4!+5#('-'93!%6-!+5#9%8'93!%6-!85P4#7!&,%8'93!5F!8'F4!%6-!
J55#!/H!%-*4#46E4!

a! $,8J*5638,#4%7!g!@67,8'6!%#4!%775E'%94-!P'9*!9*4!*'N*479!#'7a!5F!
*3J5N83E%4+'%]!

]/%947!5F!*3J5N83E4+'%!%775E'%94-!P'9*!'69467'D4!N83E4+'E!E569#58V!
G!1%948!>K!49!%8k:Ml`!24#794'6!B0K!49!%8k:<l`!C^!1#57J4E9'D4!"'%(4947!$9,-3!cC^1"$e!2#5,Jk<Tl`!",EaP5#9*!OK!49!%8V!



N&3#)O')3$)#*&0*FP.&Q%P$)1"-*

a!#%,#$@%+0%0-55$%C%0,-6(9,'$%#)%'5.',52%%

a!P'#*"(%*-#)%12%.'0')$#7'%'-(#)*%

a!#,#$@%+0%6-,%-66#.')($%

a!N+$/#(-5#b-(#+)%6+$($%

a!#,#$@%+0%.'&')(#-c%]%G%"2/+%C%2'-,%D%#,#$@%12%QJd%#)%
LDGF2,$%

a!#>V%6+&/5#6-(#+)$%

::;<;=<!

]/>!O*'9+4#K!>f!^%#94#K!^!m%i4K!01!?,4746(4##3W!Q!f%+%K!:LL_!Q!j%+%Vj%+%649P5#aVE5+!
/474%#E*!F#5+!f>)>!n!B3J5N83E4+'E!IJ'75-47!%6-!/'7a!5F!"4+469'%!
'6!Y8-4#!1%9'4697!O'9*!Z3J4!:!"'%(4947!)488'9,7V!



1%9*5J*37'585N'E%8!0o!E5674&,46E47!

"/!$>?@A!)>B)C"!./01!)/021!



@6E#4%74-!#'7a!5F!E%#-'%E!%##*39*+'%!

QT interval 

ST 
segment 

QRS 
complex 

PR 
interval 

PR 
segment 

Euglycaemia Hypoglycaemia 

B3J5N83E%4+'%!'7!a65P6!95!J#5856N!(59*!9*4!?Z!
'694#D%8!%6-!E%#-'%E!#4J58%#'7%9'56!!

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



:.-/('.%0,+&%U9$")',%<?%<#+2'1'$%;'1+2%=6*(.%>2'$%QFGF`^ZHIDJ^?%

G'I9k(:$--" D$),"&^&(6-" J>.+9:>($&;)$"
')-/"

D&l+';)," G&('&$-&-"#&.$A("9:I(+-&"+I6.I6" O+C"
mb<:I(+-)*$-&"),#)B)6+'" @&*I(&-"'$6&"+0".+:>-$((#$')*&"*)9&-A+,"),"6#&".'+P);$:"

-;$::"),6&-A,&" O+C"
D&9:)A,)*&-"" 3A;I:$6&-"),-I:),"-&('&A+," "J)9#Y"

3I:.#+,>:I'&$" N,#$,(&-"),-I:),"-&('&A+," J)9#"
E#)$n+:)*),&*)+,&" !,('&$-&-"-&,-)A%)6>"+0";I-(:&-2"0$62"$,*":)%&'"6+"

&,*+9&,+I-"$,*"&P+9&,+I-"),-I:)," O+C"
<OHbQ"$9+,)-6" H+6&,A$6&-"9:I(+-&b-A;I:$6&*"),-I:),"-&('&A+," O+C"
GHHbg"),#)B)6+'" N,#$,(&-"&^&(6-"+0"<OHbQ2"),('&$-&-"9:I(+-&b;&*)$6&*"

),-I:),"-&('&A+,"$,*"-I..'&--&*"9:I($9+,"-&('&A+," O+C"

3<OEF"),#)B)6+'" <:I(+-&"&P('&A+,"0'+;"/)*,&>-"o),-I:),"),*&.&,*&,6"
;&(#$,)-;" O+C"

!,-I:)," !,-I:),"'&.:$(&;&,6" J)9#"

. 

5)0)()3$)*/&*#.)-R)(#*&D3*)S.)(")3$)*



S#$6"$'&"6#&"+.A+,-"0+'"+.A;$:"9:>($&;)("(+,6'+:"

$[&'";&l+';),R*

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



::;<;=<!
"/!$>?@A!)>B)C"!./01!)/021!



S9#.'5#)'$%-,'%)+(%
,-#58-2%5#)'$%

=:;LR;:L=M!$)! R<!



S9#.'5#)'$%-,'%1'((',%.'$6,#1'.%-$%"-).%,-#5$??%

=:;LR;:L=M!$)! RU!



S#$6"C+I:*"B&"$,")*&$:"*'I9"0+'"
EFGD"@PR"

a! D),);$:"+'",+"-)*&"&^&(6-"k"C&::"6+:&'$6&*"

a! 1+"C&)9#6"9$),"k".'+;+6&"C&)9#6":+--"

a! N$->"'&9);&"0+'"(+;.:)$,(&"

a! H'&0&'$B:>"+'$:"

a! 1+"#>.+9:>($&;)$"')-/"

a! GI'$B):)6>"+0"9:>($&;)("(+,6'+:"X"&p($(>"

a! H+--)B:&".#>-)+:+9)($:"B&,&46-"X"(+I,6&'$(6-".$6#+.#>-)+:+9)($:";&(#$,)-;-"

a! L+-6"&^&(A%&""

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



::;<;=<!



4T$%
a! N^&(A%&"),"(+,6'+::),9"$(I6&"->;.6+;-"+0"EFGD"),",&C:>"*)$9,+-&*"BI6"

*&('&$-&*"'&-.+,-&"),":+,9"*I'$A+,"+0"*)-&$-&"

a! q&'>":+C"(+-6"

a! J>.+9:>($&;)$"')-/"b"#)9#"

a! S&)9#6"9$),"

a! 1+"&%)*&,(&"+0"Lq"B&,&46"

a! H+6&,A$:"$*%&'-&"Lq"&^&(6-2"#')-/"+0"Lq"*&$6#"_-I"'&(&.6+'-"$;>+($'*)I;"`"

a! H++'"*I'$B):)6>"$6+,)("-A;I:$A+,"+0"B&6$"(&::-$".'+;+6&"B&6$"(&::"0$):I'&"

a! S+I:*"3T-".$--"Lq"-$0&6>"B>"KG5"),"(I''&,6"*$>"R"

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



.#5+!9*4!Z#',+D'#%94!95!9*4!
Y+'65,7!YE949G!>!b4P!1%#%-'N+!

F5#!9*4!Z#4%9+469!5F!Z3J4!:!
"'%(4947!)488'9,7!

Ralph A. DeFronzo Diabetes 2009;58:773-795,!"'%(4947!>J#'8!:LL_!7+5?%JX%)+?%H%TTRQT_< 



<#+*5#(-b+)'%
•! A464p97!4HE44-!#'7a7!'6!+%63!J%9'4697!47J4E'%883!P'9*!'67,8'6!#47'79%6E4!1(

•! 159469'%8!%('8'93!95!+5-'F3!6%9,#%8!BH!5F!Z:")!(3!(49%!E488!J#474#D%9'56!

•! @6*'('9!*4J%9'E!N8,E5645N4647'7!g!46*%6E4!'67,8'6!7467'9'D'93!'6!+,7E84!
%6-!%-'J574!9'77,4!

•! h5P!#'7a!5F!*3J57!

•! 0%#-'5!J#594E9'D4!(4356-!N8,E574!85P4#'6N!$8'J'-7c#B"hK%h"heK!
%'6q%++%9'56]K!%A1!cJ579!)@g0o>eK!!%%9*4#57E84#57'7]!g!0o"!

•! .8,'-!#49469'56K!P4'N*9!N%'6K!54-4+%!$B.!

•! A564!-4+'64#%8'r%9'56WVCh!s!

•! 056E4#67!#4!#'7a!5F!(8%--4#!E%XXX!
::;<;=<!=K!7J4%a4#t7!5P6!4HJ4#'46E4!

]>69''6q%++%95#3!%6-!>69'%#94#'57E84#59'E!Ii4E97!5F!1'5N8'9%r564!VV2345675"8-$"9(:LL:`MLGUSTQU_R!!



::;<;=<!>"Y1ZG!",#%('8'93!5F!283E4+'E!0569#58G!
Z'+4!95!)4%6!>=0!uT[!



I3$()T3#*
"11M!'6*'('95#7!g!2h1!=!/>!

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



G&9'$*$A+,"+0"<OHbQ"
#$:0":)0&"QbF";),"

2h1Q=!

"47QB>Q2h1Q=!c'6%E9'D4e!

N,n>;$A("(:&$%$9&"+0"<OHbQ"B>"
GHHbg"),$(A%$6&-"<OHbQ""11QM!

EC+".+--)B:&"-+:IA+,-"6+"IA:)n&"<OHbQ"$(A+,"
6#&'$.&IA($::>U"
Q`!""O+,9b$(A,9"GHHbgb'&-)-6$,6"<OHbQ"$,$:+9I&-"k"),('&A,"
;);&A(-"
F`!""GHHbg"),#)B)6+'-"k"),('&A,"&,#$,(&'-"

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



Active GLP-1 

Inactive GLP-1 

Increase insulin secretion 
Decrease glucagon release 

Glucose control  

DPP-4 DPP-4 inhibitor X 

!"#$%&'%()"'*+)"('%#$%,-"(
.%#$%&'%(/+*#&/-"($%+%&'%(

0+*#-'%(#-"1$-+(
)23$-4%5(

Inactive GLP-1 

Active GLP-1 

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



Y<<H%#)"#1#(+,$%
•! @6E#4%74!*%8F!8'F4!5F!2h1Q=!(3!'6*'('9'6N!"11QM!

•! 85P!#'7a!5F!*3J5N83E%4+'%!

•! O4'N*9!64,9#%8!

•! Y#%8K!P488!9584#%94-K!

•! /4-,E47!.12!g!112!

•! BA>=0!%%(3!=![!

•! @+J#5D47!hoI.!'6!>)@!g!ho!F,6E9'56!'6!00.!

•! .%D5,#%(84!0o!4i4E97!%6-!A1!#4-,E9'56!#4J5#94-!

•! 7;4!6%75J*%#36N'9'7!

::;<;=<!0%#-'5D%7E,8%#!4i4E97!5F!9*4!"11QM!'6*'('95#7!KZ47743!f574!%6-!$'8D'5!I!@6r,EE*'!!
"'%(4947!g!o%7E,8%#!"'74%74!/474%#E*!_c:e!=L_v==U!



SE<G%B:%
a! 1+6"*&9'$*&*"B>"GHHbg"

a! <)%&,"B>"-k("),r&(A+,"

a! H'),().$:"$*%$,6$9&"+%&'"),-I:),"a"0$():)6$6&"C&)9#6":+--"$,*"'&*I(&"
$..&A6&2"),('&$-&"-$A&6>"

a! O+C"')-/"+0"#>.+9:>($&;)$"

a! g"9&,&'$A+,-"s"-#+'6"$(A,9"a"&P&,$A*&"_8G`2":+,9"$(A,9b:)'$9:IA*&"_iG`2"
O)P)-&,$A*&2"O+,9&'b$(A,9"+,(&"C&&/:>""NP&,$A*&""tS"_8>*I'&+,`2"
-,8%N8,9'-4!!

a! -k&"a"1$I-&$2"q+;)A,92"G)$''#+&$""

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!

O)P)-&,$A*&2"O+,9&'b$(A,9"
!!



E#&"'+:&"+0"6#&"/)*,&>"),"EFG"

$,*"3<OEF"),#)B)A+,"

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!









::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



::;<;=<!



::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



C
#'
6%
#3
!2
8,
E5
74
!I
HE
#4
9'
56

!e*
C.
-2
f%

F%

LJ%

GFF%

JF%

GJF%

18%7+%!28,E574!e&&+5CEf%

GQJ%

QJ%

H% K% X% GK%GF% GH%

;'5+8%B!S%&#)#&-5%*596+$9,#-%+669,$%

GQ%

B4%89*3!/Z2!
Z:")!
/Z2!

:1+7'%B!S%*596+$9,#-%+669,$%

gG^?X%&&+5CE%gGF%&&+5CE%

E#&"@&,$:"<:I(+-&"E#'&-#+:*"_@E<`")-""
!,('&$-&*"),"3IBr&(6-"C)6#"E>.&"F"G)$B&6&-"

U&%",&("*!*)/*-%6*U&#/)(*.()#)3/),*-/*+!+*78L8:*V(%-3,&K*2%&(",-6*
U&%",&("*!*)/*-%6*U&#/)(*.()#)3/),*-/*W+G!*78L8:*G/&$RF&%1K*GD),)36*

a! B')-5%*596+$'%,'-1$+,/(#+)%#$%#)6,'-$'.%#)%.#-1'('$M%8"#6"%6+95.%6+)(,#19('%(+%09,("',%
#)6,'-$#)*%/5-$&-%*596+$'%5'7'5$%

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!"/!$>?@A!)>B)C"!./01!)/021! ::;<;=<



::;<;=<!1! ::;<;=<



::;<;=<!"/!$>?@A!)>B)C"!./01!)/021!



!-@'-8-2$hhh?%

!! >NN#477'D4!/H!+,79!(4!79%#94-!4%#83!'6!-'74%74!95!%E*'4D4!
9*4!84N%E3!4i4E9!%6-!J#4D469!J#5N#477'D4!(49%!E488!F%'8,#4!

•! 0o!#'7a!#4-,E9'56!$!F5E,7!5F!-'%(4947!E%#4!(4356-!N8,E574!
+%6%N4+469!

•! Z#4%9+4697!+,79!(4!'6-'D'-,%8'r4-!%EE5#-'6N!95!%N4K!8'F4!
4HJ4E9%6E3K!-'74%74!-,#%9'56!%6-!E5+J8'E%9'567!

•! B3J5N83E%4+'%!+,79!(4!%D5'-4-!%9!%88!E5797!

•! 14#756%8'r4-!E%#4!7*5,8-!(4!9*4!!
E5#64#79564!5F!N55-!-'%(4947!+%6%N4+469!!

::;<;=<!"/!$>?@A!)>B)C"!./01!)/021! <NS;CVWUCFHGJCFFQX%Y-('%+0%/,'/-,-(#+)Z%[-2%QFGJ%




