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Objectives


1. To learn the catagories of OHA’s on the market, how and when
they are used and what the s/e’s are.



2. To learn the non-insulin injections, and when they are used and
their s/e’s.



3. To learn the types of insulin’s, their peak action, and when to start
insulin.



4. To learn how to regulate insulin based on patterns.



5. To learn how to regulate insulin based on situations



6. To know the difference between insulin sensitive and insulin
resistance.
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Risks


Increased risk of both micro and macrovascular disease
in the PRE-DIABETIC STATE.



Insulin resistance in IGT, pre-diabetes, and DM



Significantly decreased beta cell function



Diabetic retinopathy, peripheral neuropathy, and
nephropathy with pre-diabetes



2-3 fold increase in CHD risk, similar to full diabetes.
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CATEGORIES


1ST Generation sulfonylureas:



2nd generation sulfonylureas (glyburide, glipizide, glimepiride)

not used anymore.



Biguanides (metformin)



TZD’s (rosiglitazone and pioglitazone)



Alpha glucosidase inhibitors (acarbose and miglitol)



Meglitanides (prandin)



Amino acid derivatives (starlix)



DPP4’S (gliptins)



GLP-1’S (glutides)



SGLT-2’S (flozins)

Other meds


Amylin Analog (pramlitide): suppresses glucagon
co-secreted with insulin in normal body.



Bromocriptine (parlodel): hypothalamic pituitary reset.
Can cause breast cancer. Used in Parkinsons.
Works on circadian rhythm changes in glucose.



Colesevelam: bile acid sequestrants. Work on lipids.
how it works on diabetes is unknown.
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Summary of AACE guidelines


ASCVD:



HF or CKD: SGLT-2

GLP-1 or SGLT-2



HYPOGLYCEMIA: DPP-4, GLP-1, SGLT-2, TZD



WEIGHT ISSUES: GLP-1, SGLT-2



COST: SU, TZD, and metformin though not listed.



Then insulin.
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Baseline A1c 7.6-9%


Dual therapy or triple therapy



Plus basal insulin.

A1c above 9%


Basal/ bolus insulin



Oral agents except sulfonylureas.
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Types of diabetes
Food

xxxxxx

Glucose xxxxx
Blood xxxxx

xxxxxxxx

xxxxxxxx

Muscles
Energy
xxxxxxx

x x

x
xxxxxxxx

1st Generation Sulfonylureas.


Not used anymore.



Disulfuran reactions.

Lots of side effects.

2nd Generation Sulfonylureas





Glyburide: Diabeta and glynase.
not used much anymore r/t effects on heart and kidneys.
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2nd Generation sulfonylureas


Glipizide (glucatrol)



Maximun dose: 40 mg a day.



Mechanism of action: pancreas.



Dosing: 30 minutes before the meal.



Excretion:



Side effects:

CKD and liver.  dose adjustment

--hypoglycemia

--weight gain

--upset stomach

---diarrhea

--sun sensitivity

--rash

--Do not use if allergic to sulfa

2nd Generation Sulfonylureas


Glimepiride (Amaryl)



Maximum dose: 8 mg daily



Mechanism of action: pancreas



Dosing: take in the morning.



Excretion: Dose adjustment for renal and liver.



Side effects: same as glipizide

Biquanides


Metformin (Glucophage, fortamet, glumetza, riomet, ER’s)



Maximum dose: 2550 mg daily (2000mg /day)



Mechanism of action: stops glucose production from liver.



Dosing: with food



Excretion: kidneys



Side effects:



--upset stomach -- bloating -- diarrhea --weight neutral
--metallic taste in mouth

--stimulates ovulation.

--stop when having tests containing dyes.
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Metformin continued.


Renal dosing:

GFR:
> 60%: full dose
< 60%: ½ dose
< 30-40% stop metformin



Thiazolidindiones (TZD’s).
Pioglitazone (actos)

Maximum dose: 45 mg / day
Mechanism of action: muscle site/ insulin resistance.
 Dosing: with food
 Excretion: liver.
 Side effects.
--headache
--fluid retention. Not used in CHF.
--stimulates ovulation
--? Risk of bladder cancer.



TZD’s continued.


Rosiglitazone (avandia) not used much r/t s/e.
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Alpha glucosidae inhibitors


Acarbose (precose) 50-100 mg TID (weight based)



Glyset ( miglitol) 50 mg TID.



Mechanism of action: slows digestion



Dosing: take before each meal.



Excretion: liver



Side effects:
--hypoglycemia

--flatulence (gas).

--URI

--caution in inflammatory bowel diseases

--H/A’s

--glucose gel to treat lows.

Amino Acid Derivatives


Nagteglinide (starlix)

Maximum dose: 120 mg TID.
Dosing: 30 min AC meals.
 Mechanism of action: insulin secretagogue
 Excretion: liver, CKD.
 Side effects:



--hypoglycemia.
--potentiated by salicylates, non-selective beta blockers, nsaids, ETOH, and
MAOI’s.
--Antagonized by thiazides, steroids, thyroid products.

Meglitinides


Repaglinide (prandin)



Maximum dose: 4 mg/ TID



Dosing: 30 min AC meals.



Mechanism of action: pancreas



Excretion: renal and liver. Dose adjusted in CKD.



Side effects:
--H/A’s,

Hypoglycemia,
--URI,

--diarrhea,

--arthralgias,

--back and chest pain.
Not used with gemfibrozil (DKA) or NPH insulin. (CAD events)
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Dipeptidyl peptidase-4 inhibitor
DPP-4 inhibitors


Allogliptin (nesina) 25 mg daily



Lindagliptin (trajenta) 5 mg daily



Saxagliptin (onglyza) 5 daily



Sitagliptin (Januvia) 100 daily



Vildagliptin (galvus or zomelis) 50 mg BID.

DPP-4’s continued.


Mechanism of action: pancreas, liver, post prandial.



Dosing: daily in A.M.



Excretion: kidneys. Dose adjustment.



Side effects.

-- nasal congestion

--URI

--pancreatitis

--thyroid cancers.

--H/A’s

--Steven-Johnson syndrome. (sitagliptin and nesina)

Glucagon-like peptide-1 receptor agonist.

GLP-1’s.

Injections:


Exenatide (Byetta) 10 mcg BID.



Exenatide ER(Bydureon) 2 mg weekly



Dulaglutide (Trulicity) 1.5 mg weekly



Lixisenatide (Lyxumia) 1.5 weekly



Albiglutide (Tanzeum) 50 mg weekly



Liraglutide (Victoza)



Taspoglutide (? In research)

1.8 mg daily
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GLP-1’s continued.


Mechanism of action: pancreas, liver, post prandial



Dosing: injections: daily or weekly. Same time of day



Excretion: Kidneys to a less effect.



Side effects:

GOOD IN ASCVD

--hypoglycemia

--URI

--Dizziness

--nausea/ vomiting/ upset stomach

--diarrhea

--pancreatitis

--medullary thyroid cancer
--multiple endocrine neoplasia (MEN-2)

Sodium-glucose co-transporter 2
inhibitors (SGLT-2’s)


Canagliflozin (Invokana) 300 mg daily



Dapagliflozin (Forxiga)



Empagliflozin (Jardiance) 25 mg daily



Mechanism of action: glycosuria.

10 mg daily

Good in ASCVD, HF, CKD.





Excretion: kidneys



Side effects: --UTI

--Yeast infection

--necrosis

--DKA

Combination drugs:


Lots of combination drugs with lots of names.



Mix of any of the 2 in the 10 categories above.
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Start

Then

Last
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Normal body insulin secretion


One unit per hour all day
We use lantus or Levemir .



5-7 units at meals .
We use novalog, Humalog or apidra.

Insulins:


Rapid acting



Short acting



Intermediate acting



Long acting



Pre-mixed

Rapid Acting: used for food.
Insulin

Apidra (glulisine)

Starts

~ 15 min

Peaks

lasts

1 hour

3-5 hours

Humalog( lispro)

Novalog (aspart)

14

Short-Acting: used for food.
Insulin

Starts

Peaks

Lasts

Regular (R) or novolin

30 minutes

2-5 hours

5-8 hours

Velosulin
Used in insulin pumps

30 minutes

1-2 hours

2-3 hours

Intermediate- acting: background
Insulin

Starts

Peaks

lasts

NPH

2 hours

6-8 hours

12-24 hours

Long-acting insulin: background
Insulin

Starts

Peaks

Lasts

Glargine:
Lantus, basaglar, toujeo

1-2 hours

none

24 hours

Determir(Levemir)

1-2 hours

6-8 hours

12-24 hours

Degludec (Tresiba)

30-90 min

No peak

42 hours
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Pre-mixed
Insulin

Starts

Peaks

Lasts

Humulin 70/30

30 minutes

2-4 and 6-12 hrs

14-24 hours

Novolin 70/30

30 minutes

2-4 and 6-12 hrs

Up to 24 hours

Novalog 70/30

10-20 minutes

2.4 and 6-12 hours

Up to 24 hours

Humulin 50/50

30 Minutes

2-5 hours

18-24 hours

Humalog mix 75/25

15 minutes

½- 2 and1/2 hours

16-20 hours

Humalog 50/50

15 min

1 hr

16 hrs

U100 reg

0.5 hrs

2-4 hrs

6-8 hrs

U500 Reg

0.25hrs

1.75-4 hrs

24 hrs

Inhaled insulin


Afrezza:



onset: 0.2-0.7 hours



Lasts: 2-3 hours



Used at meals in combination with long term insulin

Have to use conversion table in label to convert from insulin to afreeza.


s/e: bronchospasms, hypoglycemia,



hx or risk of lung cancer. May need to convert to injectibles.
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Start with a slow release.
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Sensitive versus resistant


The normal body pumps out less than 50 units a day.

A patient on < 50 units a day is considered sensitive to
insulin.



Insulin resistance : a patient requires more than the
normal amount of insulin a day.
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Adjusting insulin:

When in doubt, think 10%
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