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The Management of 
Diabetes in Primary Care

Kelly Krawtz, PharmD, BCPS, BCACP

Objectives 

 Explain the current pharmacologic options for the 
management of diabetes 

 Describe the latest technologies available to aid in the 
management of diabetes 

 Apply pharmacologic and nonpharmalogic treatments for 
diabetes to patient cases 
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Disclosure 

 Kelly Krawtz, PharmD, has nothing to disclose.

Pharmacotherapy 
Insulin

 Insulin lispro (U100 & U200) 

 Insulin aspart (with vasodialator)

 Insulin glulisine

 Regular human insulin(U100&U500)

 Insulin NPH

 Insulin determir

 Insulin glargine (U100 & U300) 

 Insulin degludec (U100 & U200) 

Oral Medications 

 Metformin 

 DPP-4 inhibitors 

 Sulfonylureas 

 SGLT-2 inhibitors 

 Pioglitazone 

 Alpha-glucosidase inhibitors 

 Bile acid sequestrants 

 Dopamine agonists 

 GlitinidesNon-insulin injectables 

 GLP-1 agonists 

 Amylinomimetics

The “Egregious Eleven” 

Schwartz, S. Beta-cell construct: the egregious eleven.  Diabetes in Control. http://www.diabetesincontrol.com/beta-cell-construct-egregious-eleven/ Accessed: 26 Jan 2016



9/23/2018

3

ADA 2018 

ADA 2018 
continued 

Efficacy Hypo
Weight 
change

CV Effects

Cost Oral/ SQ
Renal effects

Additional 
considerations

ASCVD
Benefit

CHF
Progression of 

DKD
Dosing considerations

Metformin High No Neutral/
Weight loss

Potential Neutral Low Oral Neutral Contraindicated in eGFR < 
30 

- GI side effects 
(N/V/D)
- Potential for B12 
deficiency 

SGLT-2 Intermedi
ate

No Loss Jardiance 
Invokana

Benefit: 
Jardiance 
Invokana

High Oral Benefit: 
Jardiance 
Invokana

Do not use at the 
following levels: 
Invokana eGFR < 45
Farxiga eGFR < 60
Jardiance eGFR < 30 

- Amputations with 
Invokana
- Fractures with 
Invokana 
- DKA 
- infections
- Volume depletion 
- ↑ LDL
- ↑ potassium 

GLP-1 High No Loss Victoza
Ozempic

Neutral High SC Benefit: 
Victoza

Byette/Bydureon not 
indicated in eGFR < 30 

- Worsening renal fx 
increases risk of side 
effects 

- Risk of thyroid c-
cell tumors (not seen 
in humans)
- GI side effects 
(N/V/D)
- Injection site 
reactions 
- Pancreatitis?

DPP-4 Immediate
/low

No Neutral Neutral Potential 
harm: 
Onglyza
Alogliptin?

High Oral Neutral All require dose 
adjustment except 
Tradjenta 

- Headache 
- Pancreatitis 
- Joint pain  

TZD High No Gain Pioglitazo
ne 

Increas ed risk Low Oral Neutral No adjustment, use is not 
recommended 

- Risk of CHF 
- Benefit in NASH
- Risk of fractures 
- Bladder cancer?

Sulfonylurea High Yes Gain Neutral Neutral Low Oral Neutral Glipizide (KDIGO) 
Glimepiride is OK
Do not use Glyburide

- Increased risk of CV 
death?

Adapted from ADA 2018 Table 8.1 
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AACE 2018 

So how do I apply these guidelines in 
the real world of primary care?

Non-insulins 
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A very brief review of older agents… 

 Metformin

 Sulfonylureas 

 Pioglitazone 

 DPP-4 inhibitors 

SLGT-2 Inhibitors 

 Canagliflozin (Invokana®)

 Dapagliflozin (Farxiga®)

 Empagliflozin (Jardiance®) 

 NEW!- Ertugliflozin (Steglatro®)

 Potential SGLT-1/SGLT-2 inhibitor?

SGLT1 SLGT2
Site Intestines and Kidneys Kidneys

Sugar specificity Glucose and Galactose Glucose

Glucose affinity High Low 

Role - Dietary absorption of glucose and 
galactose 
- Renal glucose reabsorption 

- Renal glucose reabsorption 

Effects ↑ GLP-1  ↑ PYY  ↓ Insulin 
− Glucagon 

↑ Glucagon 
↑ LDL 

Cariou B. et al. Expert Opinion on Investigational Drugs, 24:12, 1647-1656
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SGLT-2 Pearls  

The good 

 CV Benefit 

 Slowed progression to 
nephropathy 

 Lower blood pressure 

 Weight loss 

 Lower A1c ~1% 

The bad 

 Infections

 Fournier’s Gangrene 

 AKI 

 DKA 

 Fractures 

 COST 

 Amputations 

SLGT-2 When to use them

 As an add-on therapy in T2DM

 T1DM utilization

 Tend toward empagliflozin 

 In good renal function with normal K+

 With good insurance (think twice about Medicare) 

 Use the side effect of lower BP and weight loss to your advantage 

 Pearls: 

 Consider A1c < 9% 

 Avoid in the elderly, especially women 

 Check BMP in 4 weeks 

SGLT-1/SGLT-2 Inhibitor

 Sotagliflozin

 2019?

 Studied in T1DM 

 Reductions in A1c 

 Weight loss 

 Decreased insulin requirements 

 Decreased glucose excursions

Garg SK, Henry RR, Banks P, et al. Effects of sotagliflozin added to insulin in patients with type 1 diabetes. N Engl J Med. 2017; 377:2337-2348.



9/23/2018

7

GLP-1 Agonists 

Short acting 
 Exenatide 

 Liraglutide 

 Lixisenatide

GLP-1 + basal insulin 

 Lixisenatide + glargine 

 Liraglutide + degludec

Long acting 
 Exenatide extended 

release

 Dulaglutide 

 Semaglutide

 Removed- Albigutide

Oral on the horizon 

 Semaglutide

GLP-1 MOA

Drucker DJ, Nauck MA. The incretic system: glucagon-like peptide-1 receptor 
agonist and dipeptidyl-4 inhibitors in type 2 diabetes. Lancet. 2006; 368:1696-
705

GLP-1 Pearls 

 Lowers A1c ~ 1%

 Weight loss (Ozempic® < Byetta® < Victoza®)*

 Nausea: Bydureon® < Victoza® < Trulicity® < Byetta® < 
Ozempic®
 Goes away over time 

 Eating smaller meals helps 

 Victoza® and Ozempic® allow for smaller titrations 

 Trulicity® works well with needle phobia 

 New Bydureon® formulation is a little easier to use   

* Kelly’s opinion based on evidence and practice 
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GLP-1 Devices 

www.google.com

GLP-1 When to use them 

 Before insulin 
 Think weekly 

 Before prandial insulin 
 Think Victoza® 

 Think twice in patients with gastroparesis 

 Check formulary for cost 

 Think about avoiding these agents in patient with 
Medicare already on insulin due to cost 

 Victoza® for patients with CV disease 
 Bydureon®, Ozempic®

Insulins 
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What is a unit of insulin?

 A unit is the amount of insulin necessary to lower the 
blood sugar of a fasting rabbit weighting 2 kilograms to 
the level of convulsion 

 Think of insulin concentration as a potency and not as a 
volume 

Sahyun M and Blatherwick NR The rabbit method of standardizing insulin. The American Journal of Physiology. May 1926;76:677-684
Picture:  www.google.com

Why concentrated insulin?

 Less injections 

 Less painful 

 Large depots impedes absorption 

 Leads to unpredictability 

Pharmacology of concentrated insulin 

Pharmacokinetics 

 How the body works on 
the insulin 

 Slower absorption 

 Longer duration of action 

Pharmacodynamics 

 What the insulin does to 
the body 

 Steadier release of insulin 
from the depot 

 Less hypoglycemia 
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Toujeo®

 Concentrated 
insulin glargine

 Now available in a 
Toujeo Max 
SoloStar ®

www.toujeopro.com

Toujeo®

 Smaller, more compact 
subcutaneous depot with a 
smaller surface area

 More gradual and prolonged 
release 

 Lantus® Toujeo® is unit to unit

 BID Lantus®  daily Toujeo®

↓ dose by 20%

Becker RHA, Dahmen R, Bergmann K, et al. New insulin glargine 300 units/ml provides more even activity profile and prolonged glycemic control at steady state compared with insulin glargine 
100 units/ml. Diabetes Care. 2015;38:637-43

Tresiba® 

 Insulin degludec

 Ultra-long acting insulin 

 Available in U100 and U200 FlexPen®

Tresiba [package insert]. Plainsboro, NJ: Novo Nordisk Inc 2015
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Jonassen I, Ahvelund S, Hoeg-Jensen T, et al. Design of the novel protraction mechanism of insulin degludec an ultra-long-acting basal insulin. Pharm Res. 2012;29:2104-14

Stacking vs Accumulation 

 Stacking 

 Previously infused insulin still has an effect on future 
glucose levels 

 “Bolus on board” 

 Short-acting  high peak to trough ratios

 Basal insulin  low peak to trough rations so the rate of 
insulin uptake and elimination by tissues equals the rate 
of absorption 

Heise T, Meneghini LF. Insulin stacking versus therapeutic accumulation: understanding the differences. Endocrine Practice. 2014;20(1):75-82

Heise T, Meneghini LF. Insulin stacking versus therapeutic accumulation: understanding the differences. Endocrine Practice. 2014;20(1):75-82
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Heise T, Meneghini LF. Insulin stacking versus therapeutic accumulation: understanding the differences. Endocrine Practice. 2014;20(1):75-82

Flexible Dosing Trial 

 Phase 3, 26-week, randomized, controlled, open-label, three-arm, parallel-
group trial 

 T2DM patients with A1c between 7-11%

 Treated with OADs or basal insulin + OADs

Once daily 
glargine

Once daily 
degludec

Flex dose 
degludec

Meneghini L, Atkin SL, Gough SCL, et al.  The efficacy and safety of insulin degludec given in variable once-daily dosing intervals compared with insulin glargine and insulin degludec dose at 
the same time daily. Diabetes Care. 2013;36:858-64

Flexible Dosing Trial 

Meneghini L, Atkin SL, Gough SCL, et al.  The efficacy and safety of insulin degludec given in variable once-daily dosing intervals compared with insulin glargine and insulin degludec dose at 
the same time daily. Diabetes Care. 2013;36:858-64
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Fiasp®

 Insulin aspart designed to increase the initial insulin absorption 

www.fiasppro.com

“Follow along” insulins 

 Basaglar® (insulin glargine) 

 Admelog® (insulin lispro)

 2 more glargines expected soon 

 Insulin aspart

Technology 



9/23/2018

14

Blood sugar sensing technology 

Freestyle Libre 

 Can largely replace finger sticks 

 Patient scans to see blood sugar 

 Sensor lasts 10 days 

 Less expensive 

 No calibration 

https://diatribe.org/abbott-freestyle-libre-transforming-glucose-monitoring-through-utter-simplicity-fingersticks
Adapted from Roger Turcotte, MD
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Dexcom G6

 “Cadillac” CGM system 

 Alarm functionacility

 Information can easily be 
shared

 Health care provider 

 Loved ones 

www.Dexcom.com

Medtronic 670G

 Linked to CGM 

 Algorithmic adjustment of basal insulin 

 Enter carbs only 

https://www.medtronicdiabetes.com/res/img/670g2/img-670g1.jpg
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Patient case 1

47 year old female with type 1 diabetes

 Lantus 40 units 

 Humalog ICR 1:15 

ISS 2:50 > 150 

 A1c 8.1%

 Blood sugar logs: 

 FBG: 150, 135, 108, 115, 147 

 HS: 160, 134, 178

 What adjustments to her insulin regimen would you 
recommend?

Patient case 1

Patient case 2

56 year old male with 15-year history of type 2 diabetes 

 Wt- 310 pounds, BMI 42, last A1c 8.1% 

 Current diabetes regimen: 

 Metformin 1000 mg BID 

 NPH 100 units BID 

 Regular insulin 40 units with meals 

 What would you recommend to gain better control of this 
patients blood sugars?
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Patient case 3

 59 year old with type 2 diabetes 

 Last A1c 7.4% 

 Current regimen 

 Lantus 34 units 

 Metformin 1000 mg BID 

 Normal renal function, no significant health hx, no 
hypoglycemia, “doesn’t really follow” his diabetic diet, 
struggles testing his blood sugars (shame, busy lifestyle) 

 What options are available to help her this patient’s A1c 
to goal?

Questions and 
Discussion 
- Diet counseling?

- Carb counting?

- Device demonstrations?

- Collaborative practice? 

www.google.com


