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For each medication class determine:

▪ Effect on A1c

▪ How to explain how it works to a patient

▪ Risk of hypoglycemia

▪ Common adverse effects

▪ Good POEMs/DOEs

▪ Bad POEMs/DOEs

▪ Pearls

Biguanide

SGLT-2 inhibitor

GLP-1 

DPP-4 

Sulfonylurea

Thiazolidinediones (TZDs)

Summary

Algorithms

Combos

Cases



METFORMIN (BIGUANIDE)

A1C ↓: 1 - 2.5%

Hypoglycemia: none
people who do not have DM take 750mg bid for 
other conditions

Weight: loss

Good:
decreases all cause mortality
decreases cardiovascular mortality
cheap - NHIMA
pill form
has extended-release form

Other:  
CKD does not increase lactic acidosis
avoid GI side effects by titrating (i.e. 500mg x3 days then 500mg bid x3 days then 1g bid)
if it is not tolerated switch to ER version, 500mg x4 (can all be taken at the same time)

Bad:
GI side effects if not titrated
BID dosing

Mechanism: sensitizes  
this means that 15u of insulin may have the same effect as 
20u of insulin in someone who is not taking it



SULFONYLUREAS (GL----IDE)

A1C ↓: 1 to 3%

Hypoglycemia: high risk
decrease in sugar and response is unpredictable

Weight: gain

Good:
decreases sugar
cheap - NHIMA
pill form

Other:  
at 50% the max dose you will get 90% the efficacy
It is said that efficacy wanes after 3 years of use
both ADA and AACE discourage use due to the predictably unpredictable hypoglycemic effects
Glimepiride is the safest of its class

Bad:
hypoglycemia
Increases cardiovascular mortality
Not a smart medication

Mechanism: secretagogue   
squeezes insulin out of the pancreas



SGLT2 INHIBITOR(----FLOZIN)

A1C ↓: 0.5-1.0%

Hypoglycemia: none
Only works when sugars are high

Weight: loss

Good:
CV and CHF mortality benefit
Renal protective
Pill form
Can decrease blood pressure

Other:  
Has caused normoglycemic DKA
Can be used in Type1 DM but is off label use

Bad:
Expensive
Can increase risk of UTI and yeast infections
Can decrease blood pressure

Mechanism: excretes sugar through kidney   
If the sugar raises to high these channels will remain in 
place excreting sugar until the threshold is met



DPP4 INHIBITOR(----GLIPTIN)

A1C ↓: 0.5-1.0%

Hypoglycemia: none
Only works when there is food in the gut

Weight: neutral

Good:
Pill form
Once daily
Can be used with renal failure

Other:  
Never use with a GLP1 since they do the same thing.  DPP4 is the enzyme that breaks down GLP1 so this 
medication indirectly leads to higher GLP1 levels

Bad:
Expensive
Caution with pancreatitis

Mechanism: InCretIn effect   
When there is food in the gut it causes INtestinal 
seCRETion of INsulin, also decreases glucose production 
by the liver and slows gastric emptying



GLP1(----TIDE)

A1C ↓: 0.5-1.5%

Hypoglycemia: none
Is used in people without DM for weight loss

Weight: loss

Good:
CV mortality benefit
Can be used in renal failure, might be protective
Can be once weekly
Oral form  is available (CVA benefit)

Other:  
Never use with a DPP4 since they do the same thing.  
Can be used in place of DPP4 if you do not have the desired effect

Bad:
Expensive
Daily or weekly injection (there is an oral form)
GI side effects (needs to be titrated)

Mechanism: InCretIn effect   
when there is food in the gut it causes INtestinal 
seCRETion of INsulin, also decreases glucose production 
by the liver and slows gastric emptying



Pioglitazone (TZDs)

A1C ↓: 0.5 to 1.5%

Hypoglycemia: none

Weight: gain

Good:
Cheap
NHIMA
pill

Other:  
Not a substitute for metformin

Bad:
Contraindicated in CHF

Mechanism: sensitizes   



COMBOS

▪ Many medications come combined which  can increase compliance and 
decrease cost

▪ Metformin + DPP4 
▪ Also in extended release form

▪ Metformin + SGLT2
▪ Also in extended release form

▪ DPP4 + SGLT2

▪ GLP1 + Basal insulin



SUMMARY

Medication Mechanism A1c Hypo Weight Good Bad

Metformin Sensitizes 1-2.5 No Loss All cause mortality
NHIMA

Reputation

Sulfonylurea Secretagogue 1-3.0 YES!!!! Gain Cost
NHIMA

hypoglycemia

GLP1 InCretIn 0.5-1.0 No Loss CV/renal mortality Injectable

DPP4 InCretIn 0.5-1.0 No Neutral Safe, renal failure
NHIMA

Cost

SGLT2 Renal excretion 0.5-1.0 No Loss CV/CHF
Renal benefit
NHIMA?

UTI/yeast

TZD Sensitizes 0.5-1.5 No Gain Cost
NHIMA

Contraindicated 
in CCF



AACE Summary

https://pro.aace.com/pdfs/diabetes/AACE_2019_Diabetes_Algorithm_03.2021.pdf
https://pro.aace.com/pdfs/diabetes/AACE_2019_Diabetes_Algorithm_03.2021.pdf


ADA Summary

https://diabetesjournals.org/care/article/45/Supplement_1/S125/138908/9-Pharmacologic-Approaches-to-Glycemic-Treatment
https://diabetesjournals.org/view-large/figure/4400283/dc22S009t1.tif


ADA Algorithm

https://diabetesjournals.org/care/article/45/Supplement_1/S125/138908/9-Pharmacologic-Approaches-to-Glycemic-Treatment
https://diabetesjournals.org/view-large/figure/4400276/dc22S009f3.tif


AACE Algorithm

The AACE makes specialty based recommendations.  
An A1c of 6.5% is not a typical goal for the average 
person with DM and waiting 3 months prior to 
addressing high sugars is not recommended

https://pro.aace.com/pdfs/diabetes/AACE_2019_Diabetes_Algorithm_03.2021.pdf


CASES

▪ 1.  56yo F with DM, HTN, HLD has been on metformin 2500mg and daonil 20mg for 3 
years and A1c is 8.0.

▪ 2.  43yo M with DM on metformin 1g bid, NPH 20AM, 30PM and fastings are 
controlled but postprandials are still 0.5-2.0 points high.

▪ 3. 32yo M recently diagnosed with DM with an A1c of 9.0.

▪ 4. 68yo F recently hospitalized with a stroke and new diagnosis of DM with an A1c of 
9.7.

▪ 5. 26yo F with a 4 year history of DM controlled on metformin and daonil with an A1c 
of 6.8 who cannot lose weight despite being at goal with diet and exercise.



POSSIBLE TREATMENT OPTIONS

▪ 1. Decrease metformin to 1g bid, stop daonil and start an SGLT2-DPP4 combo

▪ 2. Add GLP1 to basal insulin in combo injection or add an SGLT2 or DPP4

▪ 3. Start metformin + DPP4 or SGLT2

▪ 4. Start metformin-DPP4 combo and GLP1 

▪ 5. Stop daonil and add a GLP1 or SGLT2


