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 Introduction and Objectives 

 Diabetes overview 

 SMBGs 

 Sample Patient Case 

 Medication algorithms 

 Medications 

 

Presenter
Presentation Notes
Give you some tools to start able to evaluate DM med thx. Will have lots of detail but only highlight some key points, esp metformin, SFUs, insulin and newer drugs.



Objectives 
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 Understand patient considerations in starting or 
adjusting medication therapy 
 

 Recommend and evaluate diabetes medication 
therapy 
 

 Learn with and from our diabetes patient 
 



Diabetes Overview 
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Glycemic Recommendations for 
Nonpregnant Adults with Diabetes  

A1C <7%* 

Preprandial capillary plasma 
glucose 

80–130 mg/dL*  
(4.4–7.2 mmol/L) 

Peak postprandial capillary 
plasma glucose† 

<180 mg/dL*  
(<10.0 mmol/L) 

ADA. V. Diabetes Care. Diabetes Care 2014;37(suppl 1):S26; Table 9 

*Goals should be individualized based on these values. 
†Postprandial glucose measurements should be made 1–2 h after the beginning of 
the meal, generally peak levels in patients with diabetes. 

Presenter
Presentation Notes
A1c can be <6.5 (young, recent Dx) or <8 (elderly, LT DM, high risk hypos)
ADA 2015
BLOOD PRESSURE
People with diabetes and hypertension should be treated to a systolic blood
pressure (SBP) goal of ,140 mmHg. A
c Lower systolic targets, such as ,130 mmHg, may be appropriate for certain
individuals, such as younger patients, if they can be achieved without undue
treatment burden. C
c Individuals with diabetes should be treated to a diastolic blood pressure (DBP)
,90 mmHg. A
c Lower diastolic targets, such as ,80 mmHg, may be appropriate for certain
individuals, such as younger patients, if they can be achieved without undue
treatment burden. B

LIPIDS
Treatment Recommendations and
Goals
c Lifestyle modification focusing on
the reduction of saturated fat, trans
fat, and cholesterol intake; increase
of omega-3 fatty acids, viscous fiber,
and plant stanols/sterols; weight
loss (if indicated); and increased
physical activity should be recommended
to improve the lipid profile
in patients with diabetes. A
c Intensify lifestyle therapy and optimize
glycemic control for patients
with elevated triglyceride levels
($150 mg/dL [1.7 mmol/L]) and/or
low HDL cholesterol (,40 mg/dL
[1.0 mmol/L] for men, ,50 mg/dL
[1.3 mmol/L] for women). C For
patients with fasting triglyceride
levels $500 mg/dL (5.7 mmol/L),
evaluate for secondary causes
and consider medical therapy to
reduce risk of pancreatitis. C
c For patients of all ages with diabetes
and overt CVD, high-intensity
statin therapy should be added to
lifestyle therapy. A
c For patients with diabetes aged
,40 years with additional CVD risk
factors, consider using moderateor
high-intensity statin and lifestyle
therapy. C
c For patients with diabetes aged
40–75 years without additional
CVD risk factors, consider using
moderate-intensity statin and lifestyle
therapy. A
c For patients with diabetes aged 40–
75 yearswith additional CVDrisk factors,
consider using high-intensity
statin and lifestyle therapy. B
c For patients with diabetes aged
.75 years without additional
CVD risk factors, consider using
moderate-intensity statin therapy
and lifestyle therapy. B
c For patientswith diabetes aged.75
years with additional CVD risk factors,
consider using moderate- or
high-intensity statin therapy and lifestyle
therapy. B
c In clinical practice, providers may
need to adjust intensity of statin
therapy based on individual patient
response to medication (e.g., side
effects, tolerability, LDL cholesterol
levels). E
c Cholesterol laboratory testing
may be helpful in monitoring
adherence to therapy, but may
not be needed once the patient
is stable on therapy. E
c Combination therapy (statin/
fibrate and statin/niacin) has not
been shown to provide additional
cardiovascular benefit above statin
therapy alone and is not generally
recommended. A
c Statin therapy is contraindicated
in pregnancy. B



Hypoglycemia Classification 

Hypoglycemia Blood Sugar 

Glucose Alert Value  
(Level 1) 

<70 mg/dL*  
(3.9 mmol/L) 

 

Clinically Significant Hypoglycemia 
(Level 2) 

<54 mg/dL*  
(3 mmol/L) 

Severe Hypoglycemia  
(Level 3) 

No specific level*  
 

ADA. V. Diabetes Care. Diabetes Care 2017;40(suppl 1):S48-56; Table 6.3 

*Hypoglycemia associated with severe cognitive impairment requiring external 
assistance for recovery 

Presenter
Presentation Notes
A1c can be <6.5 (young, recent Dx) or <8 (elderly, LT DM, high risk hypos)
ADA 2015
BLOOD PRESSURE
People with diabetes and hypertension should be treated to a systolic blood
pressure (SBP) goal of ,140 mmHg. A
c Lower systolic targets, such as ,130 mmHg, may be appropriate for certain
individuals, such as younger patients, if they can be achieved without undue
treatment burden. C
c Individuals with diabetes should be treated to a diastolic blood pressure (DBP)
,90 mmHg. A
c Lower diastolic targets, such as ,80 mmHg, may be appropriate for certain
individuals, such as younger patients, if they can be achieved without undue
treatment burden. B

LIPIDS
Treatment Recommendations and
Goals
c Lifestyle modification focusing on
the reduction of saturated fat, trans
fat, and cholesterol intake; increase
of omega-3 fatty acids, viscous fiber,
and plant stanols/sterols; weight
loss (if indicated); and increased
physical activity should be recommended
to improve the lipid profile
in patients with diabetes. A
c Intensify lifestyle therapy and optimize
glycemic control for patients
with elevated triglyceride levels
($150 mg/dL [1.7 mmol/L]) and/or
low HDL cholesterol (,40 mg/dL
[1.0 mmol/L] for men, ,50 mg/dL
[1.3 mmol/L] for women). C For
patients with fasting triglyceride
levels $500 mg/dL (5.7 mmol/L),
evaluate for secondary causes
and consider medical therapy to
reduce risk of pancreatitis. C
c For patients of all ages with diabetes
and overt CVD, high-intensity
statin therapy should be added to
lifestyle therapy. A
c For patients with diabetes aged
,40 years with additional CVD risk
factors, consider using moderateor
high-intensity statin and lifestyle
therapy. C
c For patients with diabetes aged
40–75 years without additional
CVD risk factors, consider using
moderate-intensity statin and lifestyle
therapy. A
c For patients with diabetes aged 40–
75 yearswith additional CVDrisk factors,
consider using high-intensity
statin and lifestyle therapy. B
c For patients with diabetes aged
.75 years without additional
CVD risk factors, consider using
moderate-intensity statin therapy
and lifestyle therapy. B
c For patientswith diabetes aged.75
years with additional CVD risk factors,
consider using moderate- or
high-intensity statin therapy and lifestyle
therapy. B
c In clinical practice, providers may
need to adjust intensity of statin
therapy based on individual patient
response to medication (e.g., side
effects, tolerability, LDL cholesterol
levels). E
c Cholesterol laboratory testing
may be helpful in monitoring
adherence to therapy, but may
not be needed once the patient
is stable on therapy. E
c Combination therapy (statin/
fibrate and statin/niacin) has not
been shown to provide additional
cardiovascular benefit above statin
therapy alone and is not generally
recommended. A
c Statin therapy is contraindicated
in pregnancy. B



estimated Average Glucose (eAG) 
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 A1c is hard for patient to understand and relate 
 A1c is marker for outcomes in clinical trials 
  
  eAG (mg/dl) = 28.7 x A1c – 46.7 

 

1%  A1c  ~  30 mg/dl 

A1c 
(%) 

eAG (mg/dL)  
(mmol/L)  

5 97  (5.4) 

6 126  (7.0) 

7 154  (8.6) 

8 183  (10.2) 

9 212  (11.8) 

10 240  (13.4) 

11 269  (14.9) 

12 298  (16.9) http://professional.diabetes.org/GlucoseCalculator.aspx 
A1c-derived Average Glucose  

(ADAG study; Diabetes Care 2008;31:1473) 

 Test A1c q3mo if not at goal or 
changing thx, otherwise q6mo 

   
  



Diabetes Management Basics 
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Physical Activity 

Sexual dysfunction, 

Presenter
Presentation Notes
Diabetes Management Basics
Physical Activity (~150 min/week at least 3 times/week)
Nutrition (Key component to management success)
Medication (oral = type 2; insulin: type 1, type 2)



International Diabetes Federation, 2009 

Examples of SMBG 
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Presenter
Presentation Notes
http://www.idf.org/webdata/docs/SMBG_EN2.pdf
 International Diabetes Federation, 2009
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Presenter
Presentation Notes
http://www.idf.org/webdata/docs/SMBG_EN2.pdf
 International Diabetes Federation, 2009



Patient Case 
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Patient Case 
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Presenter
Presentation Notes
Students, assess RBG: pt discussion on pks, no hypo’s but still chk if hypo Sx.
A1c trend down up then down. Pt, what is story behind such trend?
Do RBGs match A1c? 



Patient Case 
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Presenter
Presentation Notes
NPH 72u BID
R 40u AM 60u PM
Supposed to start Lantus/aspart



ADA Standards of Care 2017 

Medication algorithms 
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Antihyperglycemic therapy in type 2 diabetes: general recommendations.  

American Diabetes Association Dia Care 2017;40:S64-S74 

©2017 by American Diabetes Association 

Presenter
Presentation Notes
Antihyperglycemic therapy in type 2 diabetes: general recommendations. The order in the chart was determined by historical availability and the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; GI, gastrointestinal; GLP-1 RA, GLP-1 receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).



Combination injectable therapy for type 2 diabetes.  

American Diabetes Association Dia Care 2017;40:S64-S74 ©2017 by American Diabetes Association 

Presenter
Presentation Notes
Combination injectable therapy for type 2 diabetes. FBG, fasting blood glucose; GLP-1 RA, GLP-1 receptor agonist; hypo, hypoglycemia. Adapted with permission from Inzucchi et al. (21).



Diabetes Medication Therapy 
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General Recommendations: 
Therapy for Type 2 Diabetes 

 A patient-centered approach should be used to guide choice of 
pharmacological agents 
 Considerations include  

 patient preferences  
 efficacy  
 cost 
 potential side effects hypoglycemia 
 weight considerations 
 comorbidities 

 Due to the progressive nature of type 2 diabetes, insulin therapy is 
eventually indicated for many patients with type 2 diabetes  

 On the flip side, with better glycemic control, medication regimen 
can be simplified/reduced 

ADA. V. Diabetes Care. Diabetes Care 2014;37(suppl 1):S27 

Presenter
Presentation Notes
Recommended pharmacological therapy for hyperglycemia in type 2 diabetes1 is summarized on three slides

Slide 3 of 3
A patient-centered approach should be used to guide choice of pharmacological agents; considerations include efficacy, cost, potential side effects, effects on weight, comorbidities, hypoglycemia risk, and patient preferences (E)
Due to the progressive nature of type 2 diabetes, insulin therapy is eventually indicated for many patients with type 2 diabetes (B)
The progressive nature of type 2 diabetes and its therapies should be regularly and objectively explained to patients
Providers should avoid using insulin as a threat or describing it as a failure or punishment.
Equipping patients with an algorithm for self-titration of insulin doses based on SMBG results improves glycemic control in type 2 diabetic patients initiating insulin2
Refer to the ADA-EASD position statement for more details on pharmacotherapy for hyperglycemia in type 2 diabetes3



Diabetes Medicines 

20 Kidneys                               SGLT2 inhibitors 
- reabsorbs glucose             - Urinate out glucose 

Presenter
Presentation Notes
11 classes; 8 classes primarily used
Other 3 are colesevelam, bromocriptine, amylin



Diabetes Medicines 
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Antihyperglycemic therapy in type 2 diabetes: general recommendations.  

American Diabetes Association Dia Care 2017;40:S64-S74 

©2017 by American Diabetes Association 

Biguanides: Metformin 
~AWP $100/mo 

Presenter
Presentation Notes
Antihyperglycemic therapy in type 2 diabetes: general recommendations. The order in the chart was determined by historical availability and the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; GI, gastrointestinal; GLP-1 RA, GLP-1 receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).



Metformin 
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Metformin   
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 Benefits: 
 
 
 
 
 

 
 +CV effects 
 Ok in pregnancy 

 

• fishy odor 
• LOW: lactic acidosis (incidence rate of 5-9/100,000) 
  
Misbin. NEJM. 1998;338:265-266. Salpeter SR. Arch Intern Med. 2003;163:2550. 
 

 
• Negatives:  
 
 
 

Effect of Metformin 
 ↓ Hepatic glucose output 
  improves insulin resistance 

Preferred initial agent for type 2 diabetes 
(except if contraindications for use) 
 

Check B12 esp in anemia  
and periph neuropathy 

~AWP $100/mo 

Presenter
Presentation Notes
Benefits: there’s not really a worry about getting low blood sugar with this med
About 20% of patients have GI upset  remember to eat a meal when taking this to avoid that!�Metallic taste  Suck on lemon drop/ saltine crackers to hide the taste

periodic testing of vitamin B12 levels should be considered in metformin-treated patients, especially in those with anemia or peripheral neuropathy

No hypoglycemia dt metformin but pts can still get hypo’s dt DM 
+CV effects: TG,  LDL-C,  HDL-C;  PAI-1; 

Large “horse” pills, but can be round (500mg)

 Metformin, if not contraindicated and if
tolerated, is the preferred initial pharmacological
agent for type 2 diabetes.

Plasminogen activator inhibitor (hi levels promote clotting – PAI levels tend to be hi in DM pts)

GI (diarrhea, nausea, anorexia)
metallic taste




Metformin: CI/Precautions 
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 Renal dysfunction  

 eGFR >45 to 60 ml/min/1.73m2: Continue; check renal fxn q3-6 mo 
 eGFR >30 to 45 ml/min/1.73m2: Reduce dose in half or 50% max dose; 

check renal fxn q3 mo. Do not initiate if never started. 
 eGFR <30 ml/min/1.73m2: Discontinue 
 
 MDRD equation 
 http://www.kidney.org/professionals/kdoqi/gfr_calculator.cfm 
 http://www.nkdep.nih.gov/professionals/gfr_calculators/orig_con.htm 

 
 Other hypoxic states; surgery;  

radiologic studies using iodinated contrast materials  
(stop at time of/prior to and withhold 48 hr after) 
 

Presenter
Presentation Notes
Active liver disease (LFTs >3x ULN) 
Excessive alcohol use or alcoholism
HF (requiring pharmacologic therapy)


http://www.kidney.org/professionals/kdoqi/gfr_calculator.cfm�
http://www.nkdep.nih.gov/professionals/gfr_calculators/orig_con.htm�


Metformin Initiation & Titration 
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 Assess renal and liver function first 
 1 in 3 patients have GI side effects and may stop using med 
 Start with low dose:  500 mg qPM with dinner 
 After 7-14 days, and if GI SEs tolerable, titrate dose by 250mg to 

500mg to: 
 500 mg BID 
 500mg qAM and 1,000 mg qPM 
 1,000 mg BID (preferred over 850 mg TID)  
 At anytime GI SEs with ↑ dose, reduce to previous dose and 

titrate later after 2 wks 
 
 Maximum effective dose 1,000 mg BID (FDA-approved max is 

2,550 mg daily) 
 1,000mg po BID better vs 850mg po TID as better adherence 

with similar efficacy 
 XR, solution (500mg/5ml) formulations available 
 

 Storage: 15 to 30°C  (59 to 86°F) 

Presenter
Presentation Notes
Pharmacist Letter 12’15
METFORMIN   Diabetes patients will need your help sticking with metformin...since about 1 in 3 patients will have GI problems with it. �   We know metformin is our go-to med for type 2s due to well-established safety and efficacy...possible CV benefits...and low cost. Plus it seems safer than previously thought in stable kidney disease. �   But GI side effects can lead to poor adherence...impacting glucose control AND Star Ratings. �   Be ready to help patients give metformin a fair trial. �   Set the stage for what to expect. Explain that GI problems such as diarrhea are usually short-lived...especially with a slow titration. �   Recommend starting with 500 mg daily...or even just 250 mg daily for some. Suggest titrating by 250 to 500 mg every 1 or 2 weeks as tolerated. �   Advise backing off to the previous dose if GI side effects are a problem...and trying another dose increase after about 2 weeks. �   It's okay if it takes weeks or months to reach the target dose of 2 g/day. And don't feel compelled to aim for doses higher than this...they don't lower glucose much more, but may increase GI side effects. �   Consider REtitrating if a patient stops metformin for even a couple of days...especially if GI problems occurred when it was started. �   Avoid administration pitfalls. For example, suggest taking metformin during or right after a large meal to improve tolerability. �   If needed, suggest giving the ER dose BID instead of once daily. �   Suggest switching metformin products if needed. Extended-release forms often need less frequent dosing...and seem to cause fewer GI side effects. Plus, some of the ER generics now cost as little as $10/month. �   Discourage Glumetza. It's the only metformin ER product without a generic, and it costs about $6700 per month...and that's not a typo. Plus, there's no good evidence any ER product is better tolerated than another. �   Also consider a different generic if pill odor is a problem. Odor varies between products...and ER tabs may not smell as bad. 


Patient example of lady to start metformin: cleared her concerns including metformin can damage liver and 1,000mg is very high dose. Spent 20min on this, then she felt comfortable.

Nathan et al. Diabetes Care 2009;21:193-203

Tagline: 
No hypoglycemia is expected in monotherapy
Diarrhea should get better
Rph: 
Dose 500mg qday to BID; then 500mg to 1,000mg increase per week until 1,000mg BID
If diarrhea continues, step down to prior dose (or DC drug)
850mg po TID vs 1,000mg po BID
Pt:
Take with meals
Can have a fishy odor – switch metformin types
Storage: 15 to 30°C (59 to 86°F)
Other: 
Be aware of vitamin B12 deficiency
Long acting formulations may help with diarrhea; fishy odor
Avoid Glumetza costs $6,700 and only one w/o generic




Antihyperglycemic therapy in type 2 diabetes: general recommendations.  

American Diabetes Association Dia Care 2017;40:S64-S74 

©2017 by American Diabetes Association 

Insulin Secretagogues: Sulfonylureas 
~AWP $100/mo 

Presenter
Presentation Notes
Antihyperglycemic therapy in type 2 diabetes: general recommendations. The order in the chart was determined by historical availability and the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; GI, gastrointestinal; GLP-1 RA, GLP-1 receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).



Insulin Secretagogues:  Sulfonylureas 
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 Sulfonylureas (2nd Generation) 
 glipizide, glyburide, glimepiride  

 glyburide not preferred in the elderly; renal dysfunction 
  

 Benefits: Generally well tolerated  
 
 
 
 

 
 ↓CVD events & mortality 

 
 

 
 
 
 
 

• Negatives 
 
 
 

 

 

 C/I severe sulfa allergy 

Effect of SFU’s 
Stimulate Pancreas 
to increase insulin 
production 

~AWP $100/mo 

Presenter
Presentation Notes
Ok to take at start of meal vs 30min AC
15:15 rule



Glipizide 
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 Dosing:  
 Start with 5mg qBreakfast then 5mg po BID; then 10mg po BID; 

possibility of 20mg po BID if no hypoglycemia and close to goal (qwk 
titration) 
 

 Pt Counseling: 
 
 
 

 
 

 Skip dose if not eating meal 
 Know how to prevent and treat low sugar 

 
 Other:  

 Good for use in elderly 
 Discontinue use if patient on basal-bolus insulin 

 
* 

 

Presenter
Presentation Notes
Minimize sun exposure
Avoid taking with alcohol




Glyburide  
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• Dosing: (Micronized and regular versions are not interchangeable) 
 REGULAR (Diabeta®): Start with 2.5 to 5mg qBreakfast then increase by 2.5mg qwk; 

max 20mg qday 
 Start with 1.25mg if pt is sensitive to hypoglycemia 

 MICRONIZED (Glynase®; Prestab®): Start with 1.5 to 3mg qbreakfast, then increase by 
1.5mg qwk; max 12mg qday 

 Start with 0.75mg if pt is sensitive to hypoglycemia 
 

 Pt Counseling: 
 
 
 
 
 
 Skip dose if not eating meal 
 Know how to prevent and treat low sugar 
 

 Other:  
 Not great for use in elderly 
 Discontinue use if patient on basal-bolus insulin 

Presenter
Presentation Notes
Avoid taking with alcohol




Glimepiride  
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 Dosing:  
 Start with 2mg qBreakfast, then increase by 2mg qWk; max 4mg qDay (qWk dosing) 
 Possibility of 8mg qDay if no hypoglycemia and close to goal 

 
 Pt Counseling: 

 
 
 
 

 Carry fast acting carbohydrate 
 Know how to prevent and treat low sugar 

 
 Other:  

 Good for use in elderly 
 Discontinue use if patient on basal-bolus insulin 

Presenter
Presentation Notes
Avoid taking with alcohol




Antihyperglycemic therapy in type 2 diabetes: general recommendations.  

American Diabetes Association Dia Care 2017;40:S64-S74 

©2017 by American Diabetes Association 

Insulin Secretagogues: Glinides 
~AWP $150 to $800/mo 

Presenter
Presentation Notes
Antihyperglycemic therapy in type 2 diabetes: general recommendations. The order in the chart was determined by historical availability and the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; GI, gastrointestinal; GLP-1 RA, GLP-1 receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).



Glinides – shorter-acting than SFU’s   
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 Benefits: Rapidly effective; benefits postprandial BGs;  Useful in erratic eating schedule, renal 
dysfunction & patients with sulfa allergy or experiencing hypoglycemia with SFU  
 Negatives:  

 
 

 
 

 
 Dosing:  
 Repaglinide (Prandin®): 1 to 2mg po TID or QID; 0.5mg if close to goal;  double dose until 4mg per 
dose; max 16mg qday; ≥1 wk  titrations 
 ↓ FPG 60 mg/dl; A1C by 1.7% 
 Nateglinide (Starlix®): 120mg PO TID with meals; 60mg PO TID if close to goal 
 ↓ A1C by 0.5%; PPG control 
 Pt Counseling: 

Storage: 25°C (77°F); repaglinide: protect from moisture 
Other: Discontinue use if patient on basal-bolus insulin 
 

~AWP $150 to $800/mo 

Presenter
Presentation Notes
“Glinides” – shorter-acting than SFU’s
Repaglinide (Prandin): 
very short acting (onset 1 hr; duration 4 hr)
 FPG 60 mg/dl; A1C by 1.7%
Nateglinide (Starlix): 
even shorter acting (Tmax 1hr; t1/2 1.5hr)
A1C by 0.5%; PPG control

Avoid taking with alcohol



Pletter 10’15
   You'll hear about a potentially dangerous interaction between clopidogrel (Plavix, etc) and repaglinide (Prandin, etc). �   We usually think of clopidogrel as a CYP2C19 substrate. But clopidogrel also INHIBITS CYP2C8...causing repaglinide levels to increase. �   In fact, clopidogrel can raise repaglinide levels by over 5-fold...and may lead to significant hypoglycemia. �   U.S. product labeling doesn't specifically mention it. But it is starting to be flagged by some interaction checkers. �   And now Canadian regulators consider this drug combo a contraindication. �   If you see patients on this combo suggest a switch. �   Feel comfortable suggesting the other meglitinide, nateglinide (Starlix, etc)...it's not metabolized by CYP2C8. But be careful using glitazones (Actos, etc)...they are also CYP2C8 substrates. 




Antihyperglycemic therapy in type 2 diabetes: general recommendations.  

American Diabetes Association Dia Care 2017;40:S64-S74 

©2017 by American Diabetes Association 

Thiazolidinediones (TZDs)  
~AWP $350/mo 

Presenter
Presentation Notes
Antihyperglycemic therapy in type 2 diabetes: general recommendations. The order in the chart was determined by historical availability and the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; GI, gastrointestinal; GLP-1 RA, GLP-1 receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).



Thiazolidinediones (TZDs)  
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 Benefits:  

 Activate peroxisome proliferator-activated receptors gamma 
(PPARγ) nuclear receptors: muscle & fat tissue 

 CV effects  
(↓ vascular inflammation & smooth muscle cell proliferation; 
↓BP; ↓ microalbuminuria) 

 Positive effects on lipids (↓ TG, ↑ HDL-C, less-dense LDL-C) 

 Preservation of beta-cell function 

 ↓ restenosis after angioplasty & stent placement 
(rosiglitazone); ↓ progression of heart atherosclerosis 
(pioglitazone) 

 
  Parulkar. Ann Intern Med. 2001;134:61-71.  

  Spiegelman. Diabetes. 1998;47:507-514. 

 

Decrease peripheral 
insulin resistance  
(enhance glucose 
uptake by muscle);  
decreases hepatic 
glucose output 

Decrease peripheral 
insulin resistance  
(enhance glucose 
uptake by muscle);  
decreases hepatic 
glucose output 

~AWP $350/mo 

Presenter
Presentation Notes
TZDs Incr Adinopectin
Adiponectin: A protein hormone produced and secreted exclusively by adipocytes (fat cells) that regulates the metabolism of lipids and glucose. Adiponectin influences the body's response to insulin. Adiponectin also has antiinflammatory effects on the cells lining the walls of blood vessels. 
High blood levels of adiponectin are associated with a reduced risk of heart attack. Low levels of adiponectin are found in people who are obese (and who are at increased risk of a heart attack). 




TZDs: Side Effects and CIs  
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 SE: 
 

   
 

 
 Bone loss and risk of fractures primarily in women. 
 

 Contraindications 
 

  
 

 
 Check LFTs before starting, then periodically q 6 months 

  
 
 

Presenter
Presentation Notes
Check for swelling (feet don’t fit into shoes, rings don’t fit, etc.)

mild anemia
fluid retention 
Worse with higher doses
Greatest with insulin)
weight gain
Due to fluid retention and fat accumulation
increased risk of heart failure: 
can cause or worsen (2-fold )
increased bone loss and risk of fractures primarily in women�(both rosi and pio); forearm, hand, wrist, foot or ankle; labeling updated 3/07
macular edema


Fractures:
Pioglitazone: 5.1% versus 2.5% placebo (excess risk is 0.8 fractures per 100 patient-years of use)
Rosiglitazone: 9.3% versus 5.1% metformin versus 3.5% glyburide

Heart failure (technically Class III & IV; some avoid in all)
Severe liver disease (check liver function before starting and then periodically after ~every 6 months)





Thiazolidenediones (TZDs)  
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 Dosing:  (up to 3-4 months to see full effect of dose) 
 Pioglitazone (Actos®): 15 to 30mg PO qDay; can titrate to 45mg daily (titrate q8 

to 12 wks; but caution bladder cancer risk) 
 Rosiglitazone (Avandia®): 4mg po qDay; can titrate to 8mg daily (titrate q8 to 

12 wks)  
 Enrollment in Avandia-Rosiglitazone Medicines Access Program 

 Pt Counseling: 
 Report problems with lower extremity swelling, unusual fatigue 

 Storage: 15 to 30°C (59 to 86°F); protect from light 
 Other:  

 Expensive 
 Avandia associated with increased CVD risk 
 Actos: Risk for Heart failure, macular edema 

 Unlikely associated with bladder cancer 

Presenter
Presentation Notes
Actos: risk of bladder cancer correlated to >1yr thx or higher dose
Rosiglitazone may increase risk of MI 
Data from an analysis of 42 studies; ~28,000 patients; posted on 5/21/07 in New England Journal of Medicine;)
30-40%   risk of MI 1.43 (highest in patients also on insulin 2.87)
studies not designed to measure cardiovascular events or related deaths
Not found in large observational studies of health plan data 

FDA Drug-Safety Oversight Board met on 10/2/07 and on 7/14/10: voted to keep Avandia on market 
11/07 myocardial ischemia information added to label

Pioglitazone does not appear to have this risk

Avoid rosiglitazone as alternative available (i.e., pioglitazone)


Pletter 10’15
   You'll hear about a potentially dangerous interaction between clopidogrel (Plavix, etc) and repaglinide (Prandin, etc). �   We usually think of clopidogrel as a CYP2C19 substrate. But clopidogrel also INHIBITS CYP2C8...causing repaglinide levels to increase. �   In fact, clopidogrel can raise repaglinide levels by over 5-fold...and may lead to significant hypoglycemia. �   U.S. product labeling doesn't specifically mention it. But it is starting to be flagged by some interaction checkers. �   And now Canadian regulators consider this drug combo a contraindication. �   If you see patients on this combo suggest a switch. �   Feel comfortable suggesting the other meglitinide, nateglinide (Starlix, etc)...it's not metabolized by CYP2C8. But be careful using glitazones (Actos, etc)...they are also CYP2C8 substrates. 



Antihyperglycemic therapy in type 2 diabetes: general recommendations.  
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DPP-4 Inhibitors: Sitagliptin; Saxagliptin; Linagliptin, Alogliptin 
~AWP $400/mo 

Presenter
Presentation Notes
Antihyperglycemic therapy in type 2 diabetes: general recommendations. The order in the chart was determined by historical availability and the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; GI, gastrointestinal; GLP-1 RA, GLP-1 receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).



DPP-4 Inhibitors 
 Gliptins: Monotherapy (↓ A1C ~0.7%) Ideal if close 

to A1c goal / high PPG 
 Advantages: oral; weight neutral; little nausea or hypoglycemia, 

No hepatic adjustment 

 Disadvantages: UTIs (can lead to renal failure), 
arthralgias (rare but disabling), bone fractures 
(due to falls/hypotension), expensive (select 
formulary choice), low evidence for CV outcomes 

 Storage: 15 to 30°C (59 to 86°F) 
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~AWP $400/mo 



DPP-4 Inhibitors 
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Sitagliptin (Januvia®) 

 Dose: 100 mg po daily 
 50 mg daily if CrCl 30-50 ml/min 
 25 mg daily if CrCl <30 ml/min 

 P-glycoprotein substrate 
 Low CYP3A4 DDI 

 
Saxapliptin (Onglyza®) 

 5 mg po daily (2.5 mg if Cyp3A4 drug interactions or CrCl ≤50 
ml/min) 

 Cyp 3A4 and P-glycoprotein substrates 
 Increased heart failure risk 
 

Alogliptin (Nesina®) 
 Dose: 25 mg po daily 

 12.5 mg daily if CrCl 30 to <60 ml/min 
 6.25 mg daily if CrCl <30 ml/min 

 Low CYP3A4 DDI 
 

Linagliptin (Tradjenta®) 
 5 mg po daily  
 Lipids, TGs increase 
 No need for renal adjustment 
 Cyp 3A4 and P-glycoprotein substrate 

 

Presenter
Presentation Notes
Januvia: constipation, diarrhea, nausea, edema,

Onglyza SE: UTI, edema, HA, hypoglyc with insulin/SFU, sinusitis
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SGLT2 Inhibitors 
~AWP $500/mo 

Presenter
Presentation Notes
Antihyperglycemic therapy in type 2 diabetes: general recommendations. The order in the chart was determined by historical availability and the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; GI, gastrointestinal; GLP-1 RA, GLP-1 receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).



SGLT2 Inhibitors 
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 MOA: Inhibits sodium-glucose co-transporter 2 in the 
kidneys. Allows more glucose to spill into the urine 
instead of being reabsorbed 
 

 Monotherapy (↓ A1C ~1%) 
 

 Advantages: oral, weight loss, lower BP, low 
hypoglycemia, no hepatic dosage adjustment 
 
 
 
 
 

 Disadvantages: UTI, genital yeast infections, ketoacidosis, 
increases LDL, increased urination, dehydration, 
hyperkalemia, transient increase of creatinine, potential 
increased risk of stroke (Canagliflozin®), expensive 
 

 Storage: 15 to 30°C (59 to 86°F) 
 

~AWP $500/mo 

Presenter
Presentation Notes
Check your blood pressure and get your cholesterol checked
Shower everyday, change underwear to prevent UTI

Warnings
Canagliflozin is associated with intravascular volume contraction. This volume contraction can lead to symptomatic hypotension in patients with an estimated GFR of less than 60 mL/min/1.73m2 elderly patients; patients taking diuretics or medications which interfere with the renin-angiotensin-aldosterone system such as ACE inhibitors or ARBs; and in those with preexisting low systolic blood pressure.1 In general, during clinical trials, SBP was reduced by about 2 mmHg to 8 mmHg after six months of treatment with canagliflozin 300 mg daily.2�
Canagliflozin can increase serum creatinine and decrease estimated GFR, especially in patients with hypovolemia. More frequent renal function monitoring is recommended in patients taking canagliflozin who have an estimated GFR less than 60 mL/min/1.73m2. Discontinue canagliflozin if estimated GFR is less than �45 mL/min/1.73m2.1�
Hyperkalemia can occur with canagliflozin use and has been reported in patients with moderate renal impairment, especially in those who are also taking medications which interfere with potassium excretion (e.g., potassium sparing diuretics, ACE inhibitors, etc). Monitor serum potassium concentrations in patients who are predisposed to hyperkalemia.1�
Canaglifozin increases the risk of genital fungal infections. Patients with a history of fungal infections and uncircumcised males are more likely to develop these infections.1�
Dose-related increases in LDL-cholesterol occur in patients treated with canagliflozin. In clinical trials, LDL cholesterol increased approximately 4% to 8%.2 Serum LDL cholesterol concentrations should be monitored in patients taking canagliflozin.1�
Use in Pregnancy
Invokana is Pregnancy Category C. There are no adequate and well-controlled studies in pregnant women. In juvenile rats exposed to canagliflozin, damage to the developing kidney occurred.1�
Since many drugs are excreted in human milk, the decision whether to discontinue nursing or canagliflozin should be made based on the maternal need for the drug.




SGLT2 Inhibitor 
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 Dapagliflozin (Farxiga®) 
 Dosing: 5mg AM with or w/o food; may increase to 10mg daily 

 Avoid if eGFR <60 ml/min; C/I if eGFR <30 ml/min 
 No hepatic dose adjustment (not studied in severe hepatic 

impairment) 
 May ↑ LDL-C 
 Increased bladder cancer risk; C/I bladder cancer 

 
 Empagliflozin (Jardiance®) 
 Dosing: 10mg in AM with or w/o food; may increase to 25mg qday 

 Avoid if eGFR <45 ml/min; C/I if eGFR <30 ml/min 
 No hepatic dose adjustment 
 Frequent hypo’s with insulin 
 Lowers risk of CV death – new FDA labeling 

 
 Canagliflozin (Invokana®) 

 Dosing: 100mg/day with or w/o food but best 30min AC first meal 
 May increase to 300mg/day (if GFR >60ml/min) 
 100mg/day if eGFR 45 to 59 ml/min 
 Avoid if eGFR <45 ml/min; C/I if eGFR <30 ml/min 
 Potential increased risk of stroke 
 

Presenter
Presentation Notes
Invokana taken 30min AC helps lower postprandial BG although can be w/ or w/o food

Warnings
Canagliflozin is associated with intravascular volume contraction. This volume contraction can lead to symptomatic hypotension in patients with an estimated GFR of less than 60 mL/min/1.73m2 elderly patients; patients taking diuretics or medications which interfere with the renin-angiotensin-aldosterone system such as ACE inhibitors or ARBs; and in those with preexisting low systolic blood pressure.1 In general, during clinical trials, SBP was reduced by about 2 mmHg to 8 mmHg after six months of treatment with canagliflozin 300 mg daily.2�
Canagliflozin can increase serum creatinine and decrease estimated GFR, especially in patients with hypovolemia. More frequent renal function monitoring is recommended in patients taking canagliflozin who have an estimated GFR less than 60 mL/min/1.73m2. Discontinue canagliflozin if estimated GFR is less than �45 mL/min/1.73m2.1�
Hyperkalemia can occur with canagliflozin use and has been reported in patients with moderate renal impairment, especially in those who are also taking medications which interfere with potassium excretion (e.g., potassium sparing diuretics, ACE inhibitors, etc). Monitor serum potassium concentrations in patients who are predisposed to hyperkalemia.1�
Canaglifozin increases the risk of genital fungal infections. Patients with a history of fungal infections and uncircumcised males are more likely to develop these infections.1�
Dose-related increases in LDL-cholesterol occur in patients treated with canagliflozin. In clinical trials, LDL cholesterol increased approximately 4% to 8%.2 Serum LDL cholesterol concentrations should be monitored in patients taking canagliflozin.1�
Use in Pregnancy
Invokana is Pregnancy Category C. There are no adequate and well-controlled studies in pregnant women. In juvenile rats exposed to canagliflozin, damage to the developing kidney occurred.1�
Since many drugs are excreted in human milk, the decision whether to discontinue nursing or canagliflozin should be made based on the maternal need for the drug.


Pletter 12’15
You'll see new warnings about an association between Invokana (canagliflozin) and bone fractures. �   These fractures seem to occur most commonly in the upper extremities...and usually AREN'T preceded by a major traumatic event. �   It's possible these fractures are related to falls due to hypotension...since SGLT2 inhibitors or "flozins" have a diuretic effect. Plus, Invokana may reduce bone mineral density. �   But explain that any increase in fracture risk with Invokana seems small. Farxiga(dapagliflozin) is also linked to fractures in patients with moderate renal impairment. But so far Jardiance (empagliflozin) isn't associated with more fractures. �   Keep in mind that glitazones (Actos, etc) are also linked to higher fracture risk...mainly in women. �   For diabetes patients at high fracture risk, lean toward meds that don't seem to adversely affect bones...metformin, sulfonylureas, GLP-1 agonists (Byetta, etc), gliptins (Januvia, etc), or insulin.


Pletter 11’15
You'll hear cautious optimism about cardiovascular benefits with the SGLT2 inhibitor, Jardiance (empagliflozin). �   Until now, metformin seemed to be the only diabetes med linked to a reduction in cardiovascular events in patients with type 2 diabetes. �   But new evidence suggests that Jardiance also reduces CV risk. �   This is a surprise...and has researchers perplexed about the mechanism of CV benefit. But it's likely NOT due to A1C lowering. �   Don't be too quick to jump on the Jardiance bandwagon. �   Explain that Jardiance prevents CV death in 1 in 45 type 2 diabetes patients over 3 years...and overall mortality in 1 in 39 patients. �   Plus patients seem to have a lower risk of sudden cardiac death or worsening heart failure...but NOT fewer heart attacks or strokes. �   Point out that any CV benefit is ONLY in type 2s who have CV disease when ADDED to optimal therapy (metformin, statin, ACEI, etc). �   Recommend sticking with metformin first-line for most type 2s. �   And continue to focus on other proven strategies for reducing CV risk in diabetes...controlling blood pressure, using a statin, etc. �   Consider suggesting the addition of Jardiance to metformin for some type 2s with CV disease...previous heart attack, stroke, etc. �   But be aware of downsides. �   Adding Jardiance only lowers A1C about 0.5% to 0.8%...and it costs about $11/day. �   It also causes genital yeast infections in 1 in 14 women and 1 in 29 men...is linked to UTIs, hypotension, and rarely ketoacidosis....and shouldn't be used in patients with severe renal impairment. �   Don't translate Jardiance's benefits to type 2s withOUT CV disease...it hasn't been studied in these patients. It's also too soon to say if the other "flozins" (Invokana, Farxiga) reduce CV risk. 



Combination Therapy 
Combine Agents with Different Mechanisms of Action 
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 Consider initiating two agents especially when A1c >9% 
 

 Combination Oral Therapy 
 Metformin plus Sulfonylurea 
 Metformin plus Repaglinide/Nateglinide 
 Metformin plus DPP-4 inhibitor 
 Metformin plus Thiazolidinedione 
 SFU plus Acarbose 
 SFU plus Thiazolidinedione 
 SFU plus DPP-4 inhibitor 
 Others  
 Triple oral therapy 
 

 Combination therapy: oral agents or basal insulin with GLP-1 RA (e.g., 
exenatide, liraglutide, insulin glargine plus lixisenatide and insulin 
degludec plus liraglutide) 

Presenter
Presentation Notes
ADA 2015: Consider initiating two agents when A1c >9%
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GLP-1 Receptor Agonists: Exenatide, Liraglutide, Albiglutide, Dulaglutide 
~AWP $500 to $700/mo 

Presenter
Presentation Notes
Antihyperglycemic therapy in type 2 diabetes: general recommendations. The order in the chart was determined by historical availability and the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; GI, gastrointestinal; GLP-1 RA, GLP-1 receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).



Exenatide (Byetta®) 
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 Indication: type 2 DM adults 
 Monotherapy (10/09); Combination therapy  

 
 Peak concentration post injection: 2.1 hr 

 
 A1C ↓ ~1% 

 
 
 

 
 
Do not use in: 

 
 
 
 
 
 patients with severe GI disease (e.g., gastroparesis) 

 
 

Resistant to DPP-IV 
degradation; similar 
binding affinity at 
GLP-1 receptors 
 

Presenter
Presentation Notes
Synthetic Exendin-4, or exenatide; 39 AA peptide with 53% overlap with human GLP-1
Exendin-4 isolated from Gila monster’s (Heloderma suspectum) saliva; lizard in Arizona

, history of pancreatitis, medullary thyroid carcinoma (MTC risk in rats; human risk ?)





Metabolized primarily by kidneys (t1/2  = 2.4 hr); measurable levels for up to 10 hr 
Not recommended in:
Clcr <30 ml/min
Caution in moderate renal dysfunction (30-50 ml/min)
11/2/09: 78 cases of kidney dysfunction
OK for use in hepatic dysfuntion



Thyroid C-cell tumors (MTC): lump in the neck, hoarseness, dysphagia or dyspnea



Exenatide (Byetta®) 
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 SE: 
 
 
 

 Storage: 2 to 8°C (36 to 46°F); after opening: ≤25°C (≤77°F); 
do not freeze (discard if frozen); protect from light; discard after 30 
days from initial use 
 

  Increased risk of hypoglycemia when combined with SFU or SFU + 
metformin  consider decreasing SFU therapy upon initiation of 
Exenatide 
 No hypoglycemia if combined with only metformin 
 

Presenter
Presentation Notes
Placebo cohort upon receiving exenatide showed an immediate decrease of weight similar to that observed with exenatide treatment in the first 30 weeks.
Mean body weight reductions mediated by exenatide during the first 30 weeks were sustained and appeared to be progressive through 82 weeks.


In 30-week, placebo-controlled clinical trials of exenatide, hypoglycemia was recorded as an adverse event if a patient reported symptoms of hypoglycemia with or without an accompanying blood glucose concentration of <60 mg/dL1:

When exenatide was given in combination with metformin, there was no increase in hypoglycemia compared with placebo:
5.3% of patients treated with exenatide 10 µg bid (n=113)
4.5% of those treated with exenatide 5 µg bid (n=110)
5.3% of those who received placebo (n=113)

When exenatide was given in combination with an SU, there was an increase in hypoglycemia compared with placebo:
35.7% of patients treated with exenatide 10 µg bid (n=129)
14.4% of those treated with exenatide 5 µg bid (n=125)
3.3% of those who received placebo (n=123)

When exenatide was given in combination with metformin and a SU, there was also an increase in the incidence of hypoglycemia:
27.8% of patients treated with exenatide 10 µg bid (n=241)
19.2% of those of patients treated with exenatide 5 µg bid (n=245)
12.6% of those who received placebo (n=247)

Among patients treated with exenatide plus a SU and those treated with exenatide plus metformin and a SU, the incidence of hypoglycemia appeared to depend on the doses of both exenatide and the SU; the higher the dose of SU, the greater the hypoglycemia.

1Amylin. Byetta Full Prescribing Information. 2006.







Exenatide (Byetta®) Dosing 
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 Start 5 mcg subQ BID before (within 60 mins) morning and evening 
meal (at least 6hr apart). Inject in upper arm, thigh, or abdomen. 
 

 When added to SFU, consider ↓ dose of SFU 
 

 After 1 month,  can ↑ to 10 mcg SQ BID 
 

 Available in prefilled pen 
 5 mcg and 10 mcg for 60 doses (1 month supply) 
 Pen in use: can be stored up to 25°C (77°F) 
 

 For oral medications dependent on threshold concentrations or 
rapid onset, take them 1 hour before (i.e., BCPs, antibiotics); post 
marketing case reports ↑ INR with warfarin (monitor closely) 

 When using with insulin, inject in non-adjacent site to insulin 
injection and do not mix injections 
 

 

Presenter
Presentation Notes
Last pt d/t slowing stomach emptying by Byetta




GLP Receptor Agonists 
 Exenatide (Byetta®) 

 5mcg SQ BID. May increase to 10mcg SQ BID after 1 mo 
 Not Rec’d use in severe renal impairment 

 Liraglutide (Victoza®, Saxenda®) 
 0.6mg SQ qDay. May increase to 1.2mg qDay weekly until 1.8mg 

qDay 
 Not Rec’d use in mod-to-severe renal impairment 

 Albiglutide (Tanzeum®) 
 30mg SQ qWk. May increase to 50mg qWk after 12 wks monothx or 

4wks combo thx 
 No renal or hepatic dosage adjustment 

 Dulaglutide (Trulicity®) 
 0.75mg SQ qWk. May increase to 1.5mg qWk  
 No renal or hepatic dosage adjustment 49 

~AWP $500 to $700/mo 

Presenter
Presentation Notes
Albiglutide cheaper but 2lb wt loss vs dulaglutide more $ but 6lb wt loss

These injectables will get more popular because they can lead to weight loss...and they rarely cause hypoglycemia. �   Consider them a possible add-on to metformin...along with gliptins, glitazones, sulfonylureas, insulin, etc. �   Use this table for "ballpark" comparisons...and dosing frequency.GLP-1 Agonist �
Assess wt change in 4 mo. In Victoza stop thx if wt decr less than 4% baseline wt

~ A1C Decrease�
~ Weight Loss�
~ Cost/month�
Dosing Frequency�
albiglutide (Tanzeum)�
1 %�
2 lbs�
$330�
Once WEEKLY�
exenatide (Byetta)�
1 %�
4 lbs�
$430�
Twice DAILY�
exenatide ER (Bydureon)�
1.5 %�
6 lbs�
$440�
Once WEEKLY�
dulaglutide (Trulicity)�
1.5 %�
6 lbs�
$500�
Once WEEKLY�
liraglutide (Victoza)�
1.5 %�
6 lbs�
$400-600 �
Once DAILY
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Insulin 
~AWP $150 to $400/1,000 units; ~$600/inhaled insulin 

Presenter
Presentation Notes
Antihyperglycemic therapy in type 2 diabetes: general recommendations. The order in the chart was determined by historical availability and the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; GI, gastrointestinal; GLP-1 RA, GLP-1 receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).



Insulin Considerations 
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 Start insulin therapy when: 
 Severely uncontrolled DM  
 A1c >10% 
 Random BG>300 
 Presence of ketoacidosis 

 Pregnant 
 Contraindicated to other DM meds 
 

 Avoid use as threat or describing it as a failure or punishment 
  Patient self-titration of insulin based on SMBGs improves 

glycemic control 
 

Presenter
Presentation Notes
Use 29- to 32-gauge needles for most insulins
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Insulin Pharmacokinetics 
Type of Insulin Onset Peak Duration Appearanc  

Rapid-acting 
Humalog/Novolog/ 

Glulisine 
5-15 min 1-2 hr 3-5hr clear 

Inhaled insulin 
Afrezza® 

 
12-15 min 

 
53min 

 
2.5-3hr 

 
powder 

Short-acting 
Regular 

 
30-60 min 

 

 
2-4hr 

 

 
6-8+hr 

 

 
clear 

 

Intermediate-acting 
NPH 

 
1-2hr 

 
6-10hr 

 
12+hr 

 
cloudy 

Long-acting 
Detemir 
Glargine 
Degludec 
Basaglar 

 
1 hr 

1.5hr 
1h 
1h 

 
flat 
flat 
flat 
flat 

 
6-24hr 
24+hr 
24+hr 
24+hr 

 
clear 
clear 

 
 

 

All 
Mixes 

Presenter
Presentation Notes
All insulin mixes are cloudy
Degludec lasts about 42 hours...compared to about 24 hours for Lantus or Levemir and a little over 24 hours for Toujeo. 

Pletter 11’15
We're getting questions about how regular or NPH insulin compares to insulin analogs in type 2 diabetes...especially when cost is a concern. �   Most analogs (Humalog, Lantus, etc) cost about $250/vial...compared to as little as $25/vial for regular or NPH. �   Insulin analogs are often perceived as being "better" than regular or NPH because they more closely mimic physiologic insulin secretion. �   But there ISN'T a big difference in most outcomes in type 2 patients. �   Glycemic control. Explain that several trials show there is NO significant difference in A1C lowering between regular and rapid-acting analogs...or NPH and long-acting basal analogs. �   Hypoglycemia. Point out that the incidence of severe hypoglycemia is similar between human insulins and the analogs in type 2 patients. �   But nocturnal hypoglycemia is slightly more common with NPH compared to the basal analogs. Suggest patients eat a healthy bedtime snack if nocturnal hypoglycemia is a concern. �   Convenience. Dispel the myth that NPH must be given twice daily...or that regular must be given 20 to 30 minutes before meals. �   Most type 2 patients on oral diabetes meds CAN start with NPH once daily at bedtime...even though it's shorter acting than the analogs. �   And regular insulin CAN be given just prior to a meal. There's NO proof that giving it earlier improves A1C or reduces hypoglycemia. �   Suggest a unit-per-unit switch for most patients switching from a basal analog to NPH...or rapid-acting analog to regular. 



Insulin Pre-Mixes 
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 Insulin Mixtures (all are cloudy) 
 Humalog® Mix 75/25      
 75% insulin lispro protamine susp/25% insulin lispro 
 Humalog® Mix 50/50      
  50% insulin lispro protamine susp/50% insulin lispro 
 NovoLog ® Mix 70/30      
 70% insulin aspart protamine susp/ 30% insulin aspart 
 Novolog ® Mix 50/50      
 70% insulin aspart protamine susp/ 30% insulin aspart 
 



Combination injectable therapy for type 2 diabetes.  
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Presenter
Presentation Notes
If a patient is still above the A1C target on premixed insulin twice daily, consider switching to premixed analog insulin three times daily (70/30 aspart mix, 75/25 or 50/50 lispro mix). In general, three times daily premixed analog insulins have been found to be noninferior to basal-bolus regimens with similar rates of hypoglycemia (41). If a patient is still above the A1C target on basal insulin + single injection of rapid-acting insulin before the largest meal, advance to a basal-bolus regimen with ≥2 injections of rapid-acting insulin before meals. Consider switching patients from one regimen to another (i.e., premixed analog insulin three times daily to basal-bolus regimen or vice-versa) if A1C targets are not being met and/or depending on other patient considerations (39,40).



Insulin Titration 

 Example titration: A1c 13.7 
 10 u basal insulin, e.g., Basaglar, at bedtime  
 +1wk: 12 u 
 +1wk: 14 u 
 +1wk: 16 u 
 +1wk: Hypo’s: Decrease by 4 u to 12 u 
 +1wk: 14 u 
 Continued weekly titration to 32 u  3-month A1c 10.2 and 

not at FBG goal  55 



Insulin Titration 

 Example Titration Continued: 32 u Basaglarat bedtime. A1c 10.2 
 Add 4 u Novolog pre-dinner (largest meal)  
 +1wk: 5 u Novolog PM and 32 u Basaglar 
 +1wk: 6 u Novolog PM and 32 u Basaglar 
 +1wk: 8 u Novolog PM and 32 u Basaglar 
 Continued weekly titration to 12 u Novolog PM  Both bedtime 

and FBGs near goal. BGs continued elevated especially afternoon 
BGs 
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Presenter
Presentation Notes
Usually DC SFUs, DPP4, GLP-1 RA when basal bolus insulin. Can use metformin, TZDs (pioglitazone), or SGLT2 inhibitors for using less insulin



Insulin Titration 

 Example Titration Continued: 
 Add 4 u Novolog pre-breakfast to 12 u Novolog PM and 32 u 

Basaglar 
 +1wk: 5 u Novolog  AM, 12 u Novolog  PM, and 32 u Basaglar 
 +1wk: 6 u Novolog  AM, 12 u Novolog  PM, and 32 u Basaglar 
 +1wk: 8 u Novolog  AM, 12 u Novolog  PM, and 32 u Basaglar 
 +1wk: Hypo’s: Decrease by 2 u to 6 u 
 Titrate to 10 u Novolog AM, 12 u Novolog PM, and 32 u 

Basaglar. 3-month A1c 8.4 
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Concentrated Insulins 
 U-500 regular (Humulin R®) 
 Pen or vial with dedicated syringe 
 Regular insulin syringe could lead to a 5-fold dosing error 
 

 U-200 lispro (Humalog KwikPen®) 
 

 U-200 degludec (Tresiba FlexTouch®) 
 Opened at RT good for 8 wks (56 days)  
 Also comes in U-100 

 
 U-300 glargine (Toujeo Solostar®) 
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Presenter
Presentation Notes
Rapid-acting inhaled insulin used before meals in type 1 diabetes leads to inferior
A1C lowering when compared with aspart insulin, with less hypoglycemia across all
A1C target categories (12).



Basaglar Insulin 
 Many patients will switch from Lantus to Basaglar (BAY-zuh-

glar). 
 Basaglar is a new brand of glargine U-100...NOT 

a Lantus generic.  
 But Lantus will be dropped from some 2017 formularies since it 

costs about $370 per 5-pen box...compared to about $320 
for Basaglar. Basaglar will only come in a KwikPen.  

 If needed, help patients switch to Basaglar appropriately.  
 Request a new Rx when switching from ANY long-acting insulin 

to Basaglar...since Basaglar isn't AB-rated and usually can't be 
automatically substituted.  

 And advise patients to monitor blood glucose more frequently 
when making a switch...especially between different types of 
insulin. 
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Basaglar Insulin 
 When switching from Lantus (glargine U-100) to Basaglar, 

generally suggest the same daily dose and dosing frequency.  
 When switching from Levemir (detemir U-100) to Basaglar, 

suggest giving the same daily dose. But point out that some 
patients on Levemir TWICE-daily can switch to Basaglar ONCE-
daily...because glargine is a little longer-acting than detemir.  

 When switching from Toujeo (glargine U-300) to Basaglar, 
suggest starting with 80% of the daily Toujeo dose in well-
controlled patients.  
 Explain that patients will likely need about a 10% lower dose 

of Basaglar than Toujeo...but starting 20% lower decreases 
hypoglycemia risk 
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Inhaled Insulin 
 Afrezza® (rapid-acting insulin) 

 Less A1c lowering (~0.8%) 
 Limited strengths 
 Not for those who smoke or 

stopped within 6 mo; asthma, 
COPD 

 Need lung function test BL, 6mo, 
annual 
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Presenter
Presentation Notes
Rapid-acting inhaled insulin used before meals in type 1 diabetes leads to inferior

Afrezza must be refrigerated prior to first use. After the foil packaging is opened, its contents must be used within 10 days. The inhaler may also be stored at refrigeration temperature, but prior to use the patient should allow the inhaler to reach room temperature. Insulin cartridges should also be left at room temperature at least 10 minutes prior to medication administration. - See more at: https://www.uspharmacist.com/article/inhaled-insulin-controlling-a1c-without-a-needle#sthash.0dVuxQZh.dpuf

Patients should make sure they have enough cartridges on hand for the prescribed dose prior to administration. If the prescription is for 12 units, the patient will need both a blue (4-unit) and a green (8-unit) cartridge or a single yellow (12-unit) cartridge. The cartridge is then loaded into the provided inhaler. The inhaler will snap closed, and the mouthpiece will have to be removed prior to administering the dose. The inhaler will also need to be held level after loading to avoid losing the medication powder. The patient must exhale completely prior to using the inhaler. Patients should be instructed to keep the head level and place the mouthpiece in the mouth and tilt the inhaler down toward the chin. The patient must then close his or her lips to form a seal as with any other inhaler and inhale deeply. The patient can then remove the inhaler, hold his or her breath, and then exhale and begin breathing normally. As a last step, the patient must replace the mouthpiece cover, open the inhaler, and remove the used cartridge for disposal. - See more at: https://www.uspharmacist.com/article/inhaled-insulin-controlling-a1c-without-a-needle#sthash.0dVuxQZh.dpuf

A1C lowering when compared with aspart insulin, with less hypoglycemia across all
A1C target categories (12).
Leave cartridge at RT x 10min prior to use
Replace inhaler q15 days to maintain accuracy

Afrezza utilizes Technosphere technology, a novel delivery system that makes the pulmonary delivery of insulin possible. It is based on Technosphere particles that form by the assembly of fumaryl diketopiperazine (FDKP) crystals. - See more at: https://www.uspharmacist.com/article/inhaled-insulin-controlling-a1c-without-a-needle#sthash.0dVuxQZh.dpuf



Glucagon (Glucagen®) 
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 Benefits: Treat severe hypoglycemia 
 Side Effects: Nausea, Headache 
 DDI: oral anticoagulants (increase bleeding 

risk) 
 Negatives: C/I pheochromocytoma, 

insulinoma 
 Dosing:  1mg IM, subQ prn severe 

hypoglycemia 
 

 Notes:   
 Train family, co-workers, close friends on use 
 Rx multiple kits as many insurance cover in 

one copay  



Glucagon Administration 
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1. Flip off the seal from the vial of Glucagon powder. 
 

2. Remove the needle cover from the syringe. DO NOT REMOVE THE 
PLASTIC CLIP FROM THE SYRINGE, as this may allow the push rod 
to come out of the syringe. 
 

3. Insert the needle into the rubber stopper on the vial, then inject the entire 
contents of the syringe into the vial of Glucagon powder. 
 

4. Remove the syringe from the vial, then gently swirl the vial until the liquid 
becomes clear. Glucagon should not be used unless the solution is clear 
and of a water-like consistency. 

5. Insert the same syringe into the vial and slowly withdraw all of the liquid. 
In children weighing less than 44 pounds, withdraw half the liquid (0.5 
mark on the syringe).  



Glucagon Administration 
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6.  Cleanse site on buttock, arm or thigh and inject Glucagon immediately after 
mixing. Inject the Glucagon and then withdraw the needle. Apply gentle 
pressure against the injection site. 

 
7.  Turn the person on his/her side. When an unconscious person awakens, 

he/she may vomit. 
 Call 911 immediately after administering Glucagon. If the person does not 

awaken within 15 minutes, you may administer a second dose of Glucagon, if 
previously instructed by your healthcare provider to do so. 

 As soon as the person is awake and able to swallow, give him/her a fast-acting 
source of sugar (such as fruit juice) followed by a snack or meal containing 
both protein and carbohydrates (such as cheese and crackers, or a peanut 
butter sandwich). 

 
8. Discard any unused reconstituted Glucagon. 



Diabetes Medicines 
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When initiating drug therapy, REMEMBER to assess: 
 A1c:  
 >10% think insulin (combo insulin therapy) 
 >9% think combo therapy 
 <9% can be monotherapy (usually metformin) 
 Each non-insulin agent lowers A1c by ~0.9% to 1.1% 

 Contraindications 
 Potential side effects,e.g., hypoglycemia? 
 Weight considerations 
 Barriers to adherence and patient preferences 
 Drug formulary, i.e., Cost 
 Drug-drug, drug-disease interactions 



Diabetes Medicines 
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When adjusting drug therapy, REMEMBER to assess: 
 Is your patient administering the medications correctly? 
 Does your patient have any barriers to adherence 

including cost? 
 Are the current medications dosed appropriately? 
 Is your patient experiencing side effects from any of the 

diabetes medications? 
 Does your patient have any conditions that warrant 

modification of therapy? 
 Are there drug-drug, drug-food, drug-herb interactions 

of concern? 
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