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OBJECTIVES

▪Appropriate goal setting

▪ADA versus AACE clinical guidelines

▪Comparative assessment of efficacy 

▪among antidiabetic drug

▪ regimens

▪Second agent of choice

▪Combination therapy with and without

▪ metformin



Type 2 diabetes 
care 

management

▪Appropriate goal setting

▪Dietary and exercise 

modification

▪Medications

▪Self monitoring of blood 

glucose

▪Regular monitoring for 

complications

▪Laboratory assessment



Landmark clinical 
trials assessing for 

macrovascular 
benefits of glycemic 

control in type 2 
diabetes

LONGSTANDING POORLY CONTROLLED T2D, 
AGGRESSIVE A1C LOWERING

▪ ACCORD:increase in all cause death,no benefit/harm 

in CV outcomes

▪ ADVANCE : no benefit /harm in CV outcomes

▪ VADT: no benefit/harm during trial, after f/u reduction 

in CV, although not mortality

NEWLY DIAGNOSED PATIENTS WITH TYPE 2 

DIABETES

▪ UKPDS 10y/:reduction in CV events and all cause death 

with metformin treatment











Beyond the ominous octec



Ideal agent for 
t2DM

▪Delay or halt disease

▪Excellent tolerability profile

▪Few contraindications and 

interactions

▪Clinically meaningful weight 

loss

▪Positive impact on 

cardiovascular factors

▪Cost effective

▪Simple dosing





Therapeutic  t2D
Many 

opportunities ,too 
many factors

▪Age

▪Duration of diabetes

▪Comorbidities

▪Patient response to drugs







SUMMARY OF 
ADA  2017 

STANDARDS OF 
CARE

▪ Metformin is the preferential agent.  A rating .

▪ Insulin  with or w/o orals in symptomatic in A1c 

10% or more or glucose 300 or over . E rating.

▪ After failure of agent 1 at maximum tolerated 

dose in 3 month add second oral ,  GLP1-RA or 

basal insulin . A rating .

▪ For patients not at goal insulin therapy should be 

instituted w/o delay. B rating.

▪ A patient centered approach should be used to 

guide the choice of pharmacologic agents. E 

rating



Summary of ADA 
2017  Standards 

of Care

▪In longstanding sub-optimally 

controlled type 2 diabetes and 

ASHD empaglifozin or 

liraglutide should be 

considered as they have been 

shown to reduce 

cardiovascular and all cause 

mortality when added to 

standard care.B.













Oral medication 

summary

Drug class

Approx A1c 

decrease (a)

Pros/cons

CV

Safety In renal 

insufficiency

cost

metformin 1% CV, weight, no 

hypoglycemia.

Con: GI

Do not initiate with 

GFR below 45

low

SU 1% provider comfort/

Cons : hypoglycemia 

weight gain

Caution risk of 

hypoglycemia 

low

DPP4-i 0.5% Safety data Linagliptin best high

TZD 1% Cons: edema, 

increased risk CHF

No dose adjustment low

SGLT2-i 0.5% No hypos

Potential reduction in 

CV /Cons :GMI

eGFR over 45 Dapa

at 60mL/min

high



Table 

Summary

medication

Of

Dose

Currently

A1c Lowering

available

Weight Loss

GLP1-RA

Rate of nausea

Exenatide 5-10 mcg twice 

daily

0.7-0.9% 1.1-2.7Kg 8%-44%

Exenatide QW 2mg weekly 1.3-1.6% 9.3%-27%

Liraglutide 0.6-1.8mg daily 1.0-1.5% 1.0-2.8 Kg 7.5%-34%

Albiglutide 30-50 mg weekly 0.6-0.9% 0.4-1.2Kg 11.1%

Dulaglutide 0.75-1.5mg 

weekly

0.7-1.6% +0.2-3.2 Kg 12.45-21.1%



Second agent of 
choice other than 

metformin

▪ADA shared decision making and 

patient centered approach

▪ In patients with A1c of 9% initiation of 

dual therapy

▪ No specific order of preference

▪AACE

▪ Dual therapy in patients with A1c with 

7.5% or  more

▪ GLP-1RA as second agent of choice , 

followed by SGLT2-i and DPP4i in 

preferential order

▪ SU in the lowest scale



Triple therapy

▪ADA shared decision making 

No specific preference in 

adding SU, TZD ,  DPP4i 

,SGLT2i ,GLP1-RA, insulin

▪AACE

▪Again GLP1-RA over SGLT2i

▪TZD and insulin over DPP4i

▪SU  the lowest in hierarchy



Combination 
inyectable
therapy

▪A comparative effectiveness meta-

analysis (Bennet et al Ann Intern 

Med 2011;154:602-613), suggests 

that each new class of non insulin 

agents added to initial therapy 

lowers A1c  approx. 0.9-1.1 %.

▪The ongoing Glycemia Reduction 

Approaches in Diabetes, (GRADE) , 

will compare 4 drug classes , 

SU,DPP4-I, GLP1-RA and basal 

insulin when added to metformin 

therapy over 4 years



Comparative 
efficacy and safety 

of antidiabetic 
drug regimens 
added to stable 
and inadequate 

met and Tzd
therapy in type 2 

diabetes

▪W.J. Saulsberry The International 

journal of Clinical Practice Nov 

2015 69, 11,1221-1235



efficacy



weight



Effect on SBP



Network meta-
analysis 

conclusions

▪ All antidiabetic agents were associated with 

significant reductions in A1c  0.55-1.17% 

compared with placebo.

▪ Glimepiride was associated with statistically 

significant reductions in A1c compared with 

Empaglifozin and Exenatide.

▪ Dulaglutide and Liraglutide had A1c 

reductions greater than exenatide, 

linagliptin canaglifozin and empaglifozin

▪ The therapies that did not significantly 

reduced A1c in comparison with another 

active compound were 

sitagliptin,linagliptin,exenatide,canaglifozin

and empaglifozin.
International Journal of Clinical 

Practice nov 2015 69,11 1221-1235



SGLT-2-inhibitors or  GLP-1RA as second line

OUTCOME

A1c reduction

Target of BG 

lowering

Hypoglycemia risk

Weight loss Kg

SBP

Cardiovascular 

outcomes

Adverse effects

GLP-1RA

0.7-1,7

Longer acting fasting 

and  PPBG

Low

2-5

2-5

Secondary prevention

GI/pancreatitis/pancreati

c cancer long-term safety 

not established

SGLT2 INHIBITORS

0.32-1.17

Fasting and PPBG

Low

1.5-3.0

3-5 

Secondary prevention

GMI, DKA,bone fractures 

, amputation, long-term 

safety not established











In conclusion

Liraglutide appears to offer better 

glycemic control in terms of lowering 

A1c, FPG and achieve A1c targets in 

comparisons to SGLT2 inhibitors

No difference in hypoglycemia

Weight reduction is comparable 

except for Cana 300 which was 

statistically superior than liraglutide 

1.2mg

Liraglutide versus 

SGLT-2 inhibitors in 

people with type 2 

diabetes: a network 

meta-analysis





Therapeutic Advances in Endocrinology and Metabolism 

2015 Vol6(1)19-28
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GLP1-RA how 
do we choose ?

▪Neither Exe, EXE LAR, nor 

Dulaglutide have demonstrated 

increased efficacy over Liraglutide

▪Liraglutide in LEADER t2D with high 

cardiovascular risk, only GLP1  with 

positive end point of fewer 

cardiovascular death, and death 

from any cause.

▪MI , non fatal stroke and 

hospitalization for heart failure 

were non significant lower in Lira 

group





Results 
liraglutide vs 

exenatide

▪ LEAD 6 .Lira vs Exe BID .Liraglutide –

treated patients experienced greater 

reductions in A1c, 3% nausea vs 9% 

and less minor hypoglycemia.

▪DURATION 6. EXE 2mg vs Lira. A1c 

reductions weight greater with 

Liraglutide.Less nausea 9%vs 21% w 

EXE 2mg. Similar hypoglycemia.

Int Clin Pharm 2013 35;159-172



Liraglutide vs 
dulaglutide

▪AWARD -6 No significant 

difference in A1c

▪Similar safety and tolerability

▪More weight loss with Lira



So what is the evidence for 
GLP1-RA versus DPP4i



Incretin based 
therapies for type 2 
diabetes mellitus : a 

review of direct 
comparisons of 

efficacy and safety

▪ GLP1-RA

▪ Not recommended in moderate to severe 

renal disease

▪ Liraglutide is not recommended in 

hepatic impairment

▪ DPP4i

▪ Saxa not recommended in ESRD

▪ Linagliptin PK suggest no dose adjustment in 

hepatic insufficiency

▪ Sitagliptin and Saxa adjusted per creat cl. No 

adjustment in Linagliptin

Int J Clin Pharm 2013 35:159-172



GLP 1 versus 
Sitagliptin

▪ Duration -2 .Significant reduction in A1c, 

weight  and FBG in EXE 2mg vs sitagliptin

100 mg and further reduction in all 

parameters in those switched from Sita to 

EXE 2mg

▪ Liraglutide versus Sitagliptin. Mean Hgb

A1c, FPG and weight reduction in Lira at 

52 w

▪ LIRA-SWITCH. Greater  reduction in A1c  

ETD -0.61%, weight ETD -1.67Kg at 26w

▪ AWARD-5. Dulaglutide versus sitagliptin

superior A1c reduction and weight loss 

with Dulaglutide at 104 w



Efficacy and safety of SGLT-2 
inhibitors in type 2 diabetes 

mellitus :a systematic review and 
network meta-analysis

F.Zaccardi Diabetes , Obesity and Metabolism  Vol 

18 Issue8 August 2016 783-794





38 RTC in NMA at least 
24 w duration 2012-

2015
baseline A1c 8.1% age 

58
8 y duration of diabetes

Results

▪ Canaglifozin 300 reduced A1c, PPG and 

SBP and increased LDL to a greater extent 

compared with others

▪ The highest dose of inhibitors had similar 

effects on weight reduction

▪ All inhibitors similarly increased the risk 

of genital infections



SGLT2i versus DPP4 i











Sglt-2 
inhibitors 

versus 
DPP4-I plus 

insulin

▪14 double blinded RTC 6980 

patients 

▪SGLT-2 I performed better 

▪change A1 -0.24 % difference

▪ FPG -18mg/dL

▪ body weight -2.38 Kg

▪No difference in hypoglycemia, 

reduction of insulin dose

Dipeptidyl peptidase-4 inhibitors or sodium glucose co-transporter -2 inhibitors as an add-0n to 

insulin therapy: A comparative review Awadeshesh Kumar Singh and Ritu Singh

Indian J Endocrinol Metab. 2-16- Jan- Feb 20(1) 32-42







A.Changes in A1c from baseline

B.A1c difference in SGLT2 and DPP4 with insulin



Change in FPG from baseline

Changes in FPG with insulin



Change in body weight from baseline

Change in body weight plus insulin



As an oral agent to preexisting insulin 
therapy SGLT2-I performed better than 

DPP-4I with a similar risk of 
hypoglycemiaDiabetes metabolism research review 2016 may 7



Evidence for DPP4 inhibitors

What are the differences between DPP-4 Inhibitors and how do you 

choose ?

Expert opinion on pharmacology issn

1465-6566





▪Cardiovascular parameters, FDA 

safety warning of heart failure to 

Saxa and Alogliptin.



Update on Dpp4-I  
in The 

management of 
diabetes: use in 

unique 
populations

▪Elderly frail population

▪Moderate to severe renal 

insufficiency

▪Potential benefit in albuminuria 

independent on A1c reduction

▪No significant side effects or 

adverse events have been 

revealed in the large outcome 

studies including fractures, 

cancer or pancreatitis.



Comparison 
between DPP4-I

▪Glycemic control. In general 0.5-1 

% reduction in A1c.

▪ Indirect comparison  Sita non 

inferior to SAXA in mean A1c 

change in metformin background. 

(Scheen et al ) (Antonio Asti et 

al)(Chun- Jun- Li) Lina vs Sita and 

Vilda (Yun-Zhao )

Answering the question of which DPP4-I to utilize 

relies more on patient characteristics and side 

effects



Non metformin 
Dpp4-I based 
combination 

therapy

▪Added to SU is preferred over 

increasing SU dose

▪Useful combination with TZD in 

patients with high A1c who can 

not use metformin or are 

reluctant to injectables.

▪Results from Savor-TIMI and 

TECOS showed neutral effect 

in MACE



Sodium glucose cotransporter 
2 and dipeptidyl peptidase-4 

inhibition : 

promise of a dynamic 

duo ?

















Sglt-2 
inhibitors 

and Dpp4-I 
combination

▪ Sitagliptin plus Dapa (Jabour et al )24 

w placebo-controlled difference delta 

0.4-0.6 % A1c plus delta -1.9Kg

▪ Saxagliptin plus Dapa, Rosenstock et 

al 24 w delta-0.6% A1c triple therapy 

w metformin -2.1 Kg reduction in 

body weight

▪ Linagliptin plus Empa no significant 

difference in A1c at 24w and 52w  in 

5/25 mg vs Empa 25 alone , delta 

weight -1.2-2 Kg

▪However in a background with 

metformin (De Fronzo ) lowered -

0.5% delta A1c versus Empa 25 alone 

delta weight loss -2.3_ -1.9 Kg

Effect on A1c is less 

than additive







SGlt2 inhibitor-
based 

combination in 
non metformin 

candidates

▪ Dapaglifozin with glimepiride and 

Pioglitazone reduced  A1c , mitigated weight 

gain w/o increase hypoglycemia’

▪ Dapa with sitagliptin reduced A1c , body 

weight, FPG, 2h PPBG in a 24 w study in 

patients not receiving metformin.

▪ Subgroup CANVAS showed Canaglifozin

improved A1c and body weight in patients 

on DPP4-I or GLP1-RA.

▪ Of interest the combination of 

empaglifozin/linagliptin 25/5 resulted in 

similar reduction of A1c than empaglifozin

25 alone.

SGLT_2i greater impact 

on A1c  on high initial 

A1c ex 9%



Combination 
therapy when 

metformin is not 
an option for type 
2 diabetes: GLP1-

RA based

▪ Recent meta-analysis of 15 studies 

showed that the combination of basal 

insulin and a GLP-1RA improved weight 

and A1c when compared with any other 

antidiabetic treatment with no increase in 

hypoglycemia.

▪ If metformin is not an option for renal 

concerns GLP1-RA might not be an option 

either . These agents should not be used 

in severe or ESRD.

ADA/EASD does not recommend GLP1-RA and 

SGLT2-I because no data is available at this time.









Rationale 
for the 

combo of 
sglt2 

inhibitor 
and GLP-

1RA



DURATION 8

The Lancet.com/diabetes-

endocrinology sep 16 2016



Exe +dapa

EXE

Dapa



DURATION 8



DURATION 8



Triple Therapy



My Conclusions

No one therapy 
fits every t2DM 

patient

▪ Set your goals

▪ Shoot your cannon

▪ Avoid clinical inertia

▪ Early combination therapy emphasizing 

complementary and synergistic 

▪ Based on efficacy on A1c , weight, early 

adoption of GLP1-RA

▪ Although not recommended by ADA 

SGLT2 plus GLP1-RA present as a 

resourceful combination to achieve 

significant reductions in A1c, weight and 

SBP



Think about 
combination 

therapy

▪ SGLT-2 DPP4-I combination seems to have a 

less than synergistic or additive effect

▪ For patients not achieving glycemic goals 

insulin therapy should not be delayed

▪ New GLP-1 insulin combinations represent a 

new area of interest

conclusions



Remember

Guidelines are developed by experts in 

the field as a tool to help clinicians

How this gets translated into clinical 

practice is not always straight forward



Baseline HbA1c Levels

A1C LESS 7.5% A1C 7.5-9.0% A1C OVER 9%

Treatment of PPG

Metformin

DPP-4i, GLP-1 RA 

TZD,AGI,bromocriptine, 

colesevelam, SGLT2-i

Treatment of FPG

Metformin

Consider low SU at 

dinner

SGlT2i on top metformin 

or SU

Basal insulin

Treatment of PPG as in 

less than 7.5 %GLP1-

RA/SGLT2

FPG is the main driver

Basal insulin if 

symptomatic plus met

Treatment of  PPG GLP-

1/SGlt2i

Short acting insulin 

analogue

Amilyn

mimeticTreatment of 

PPG as in less 7.5%

Yacoub.Postgraduate Medicine, Vol 126 

, Issue 3, May 2014



Baseline HbA1c Levels

A1C LESS 7.5% A1C 7.5-9.0% A1C OVER 9%

Treatment of PPG

Metformin

DPP-4i, GLP-1 RA,

SGLT2i-

TZD,AGI,bromocriptine, 

colesevelam

Treatment of FPG

Metformin

Consider low SU at 

dinner

SGlT2i on top metformin 

or SU

Basal insulin

Treatment of PPG as in 

less than 7.5 %GLP1-

RA/SGLT2

FPG is the main driver

Basal insulin if 

symptomatic plus met

Treatment of  PPG GLP-

1/SGlt2i

Short acting insulin 

analogue

Amilyn

mimeticTreatment of 

PPG as in less 7.5%



Glucose is not the only factor to be 

addressed in the treatment of diabetes

Age ,blood pressure, lipid levels , other risk 

factors  and the side effects of glucose-

lowering therapies must be incorporated 

into individualized treatment strategies to 

achieve maximal benefits in complication 

reduction and quality of life, while 

minimizing harm



: “ as to diseases, make a habit of two things-to help, or at 
least to do not harm.”

thanks

So 

do not

forget 


