	Condition/Case


	DIABETES TYPE 2, CH 31-pp389,401-407, kk 2013

	Goals of Therapy
	1Control symptoms

	
	2Establish and maintain glycemic control, while avoiding hypoglycemia

	
	3 Prevent or minimize the risk of complications

	
	4 Achieve optimal control of associated risk factors such as hypertension, obesity and dyslipidemia

	
	5 Education: promote good diet and lifestyle

	Tx Options (drug classes)

- consider effectiveness, toxicity, S/E, convenience
	Rx
	Pro
	Con
	Choose 1 agent: indications, S/E, CI

	
	1Sulfonylureas (glyberide, glyclazide, 
glimepiride)
Most cost effective 2nd LINE agent. Best bang for buck after metformin!
	Inexpensive

	Hypoglycemia risk

	Glyberide bc least expensive
CI:  in sulfur allergy, pregnancy, type 1 diabetes
IN: hypoglycemic effects potentiated by salicylates, sulfonamides and monoamine oxidase inhibitors; beta blockers may mask hypoglycemic symptoms

	
	
	Titratability, rapid reduction of  blood glucose

	Weight gain


	

	
	2Biguanides (metformin)-if pps A1C is under 9%
1st LINE agent
	No hypoglycemia when used alone, no weight gain

	GI complaints
	CI:  renal disease, hepatic disease, CHF or hypoxemic states
SE: n. diarrhea, abdominal discomfort, metallic taste, anorexia
IN: alcohol potentiates, metformin potentiates other oral hypoglycemic agents

	
	
	Evidence for CVD reduction!

Improves insulin uptake and  decreases hepatic glucose production
	Bid administration., lactic acidosis-rare
	

	
	3Thiazolinedones (TZD) 
(rosiglitazone)

Not recommended!
	Enhances insulin sensitivity and lowers bl glucose levels

	Weight gain dt sub cutaneous fat deposition, fluid retention and edema
	SE: weight gain, ovulation resumes in anovulatory women –risk of pregnancy. Causes edema and worsens heart failure, weight gain, fracture risk, costly
CI Avoid in ht failure

IN: potentiates other antihyperglycemic agents, gemifibrozil inhibits metabolism and increases plasma levels

	
	
	Increases HDLs, decreases  triglycerides

	Worsens ht failure and macular edema
	

	
	4 Alpha-glucosidase inhibitors (acarbose)
Delays digestion of CHOs & fat
	Delays absorption of sugars

	Considerable GI upset and flatulence
	CI: hepatic renal impairment, previous lactic acidosis, IBS/ IBD
SE: flatulence, diarrhea, abd pain, cramps, nausea

IN: potentiates other antihyperglycemic agents; may decrease metformin bioavailability

	
	
	Weight loss, no hypoglycemia

	Expensive TID, used in combination with other agents, may not decrease CVD
	

	
	5Meglitinides (repaglinide, nateglinide)
	Increased pancreatic insulin release, repaglinide decreases HbA1c 1-1.16mml/L 

	Taken with meals
	Meglitinides are costly but repaglinide is less expensive than nateglinide
No good evidence of clinical outcome ; may not decrease CVD
CI: type 1 diabetes, pregnancy
IN: clearance reduced by strong inhibitors of CYP2C8 i.e. imidazole, antifungals, macrolides, protease inhibitors

Clearance enhanced by strong CPY3A4 induces i.e. rifampin, carbamazepine. See TC page 404 about repaglinide IN

	
	
	Short acting tf decreased risk of hypoglycemia

	Short acting tf frequent  tid dosing required, expensive, hypoglycemia
	

	What I would Rx (including d/c of Rx)

Date, Name, address of pp

RX: Metformin:200mg BID (total 500mg/d)-low to minimize GI effects 

Sig;

Mitte:

No refills

Name, sign, reg#

Dose range is 500-1200mg/d)-little additional benefit above 1500mg/d

Pros:

Metformin drug of choice for obese pps unless contraindicated (lactic acidosis, renal dz, CHF, hypoxemic states).
No hypoglycemia, improves insulin uptake and decreases hepatic glucose production
Minor weight loss

Inexpensive

Many years of experience

Decreases LDL, triglycerides, CRP

No major long term effects

No hypoglycemia, improves insulin 

Cons:
If don’t correct impaired early-phase insulin response, can cause hypoglycemia, weight gain
CI:  renal disease, hepatic disease, CHF or hypoxemic states

SE: nausea, diarrhea, abdominal discomfort, metallic taste, anorexia
IN: alcohol potentiates, metformin potentiates other oral hypoglycemic agents


	Monitoring Parameters

EFFICACY

&

TOXICITY

(worth 10 points, eg. 5 safety, 5 efficacy)
	What to monitor?
	When? 
	Who is monitoring?

	
	GI upset/ diarrhea
	1-3 weeks
	Patient; patient reports to doctor

	
	Glucose

	Only at disease onset and at med changes (or when using secretagogues, meglitinides)-monitor before meals, at bedtime and post prandial
	Patient; patient reports to doctor

	
	Anorexia/ weight
	Monthly
	Doctor, patient reports to doctor

	
	Alcohol (potentiates hypoglycemia)
	When consume alcohol
	Patient monitors blood glucose

	
	HbA1c
	In 6 months
	Doctor

	Misc


	Rx Changes

	
	Aim to reach A1C target within 6-12 months. If don’t reach target, add sulfonylurea to inadequately controlled  metformin monotherapy.  Refer to diabetic specialist if necessary.

	
	Other Tx

	
	Avoidance of  high glycemic foods; inclusion of a low glycemic whole foods diet
Daily aerobic exercise for 20-40 minutes/ d,5- 6x/week
Stress management- deep breathing, massage therapy, acupuncture Bowen therapy, counseling

Environmental detoxification: sauna therapy etc.

	
	Misc: 

	
	Warn pps about the effects  of alcohol on metformin 

Discus SE of metformin with pp: nausea diarrhea, abd discomfort, metallic taste, anorexia
General note:  blindness and dialysis only occur in 1-2% of pp with DM.

	Red Flags
	BOTTOM LINE: Gliclazide, glyberide (sulfonylureas) are the most cost effective 2nd line therapy. Tf  it is recommended that a sulfonylurea be added to metformin for most pps with type 2 diabetes inadequately controlled on metformin therapy
Metformin (biguanides): 
Can potentiate the hypoglycemic effects of insulin and sulfonylureas
CI:  in pps with heart failure, renal or hepatic disease or hypoxemic states due to perceived risk for lactic acidosis

Thiazolidinediones (TZD)  (glitazones)
Lots of talk about taking them off the market. Never use them!
SE: Edema, can WORSEN HEART FAILURE (1 in 23 pps), takes weeks to be effective, fracture risk, weight gain, costly
Alpha-glucosidase inhibitors (acarbose) 
CI:  in hepatic renal impairment, previous lactic acidosis, IBS/ IBD
IN: may decrease metformin bioavailability
5Meglitinides (repaglinide, nateglinide)
CI: type 1 diabetes, pregnancy

Hyperglycemia (long term complications are):
-neuropathy, retinopathy (blindness), renal dysfunction

-cardiovascular-dyslipidemia, hypertension, ischemia

-psychological, lower limb amputation, sexual

-risk of hypoglycemia with too aggressive treatment
EXAM: know how to calculate the 10 year risk of a cardiac event
Important Note: for most adults with type 2DM not taking insulin, the routine of blood glucose strips is NOT recommended. Exceptions to this are:

-hypoglycemia concerns (i.e. those taking secretagogues, history of severe hypoglycemia, -inadequate calorie intake, etc.)
-acute illness

-changes in pharmacology or routine

-pregnant or planning to be


TARGETS FOR GLYCEMIC CONTROL

Aim for target A1C in 6-12 months

Treatment goals and strategies must be tailored to the pp with consideration given to individual risk factors 
Adil’s comment:

Don’t push HbA1c to 6.0.  HBA1c of 7.5  is best for longevity!

If HbA1c is stabilized between 7-8 and there are blood fluctuations throughout the day, don’t worry as long as pp is asymptomatic.

	
	A1C (%)
	FPG (mmol/L)
	2hpostprandial(mml/L)

	Target for most pps (age greater than 12)
	Less than or equal to 7.0
	4.0-7.0
	5.0-10.0

	IF SAFE

-To reduce nephropathy
-Must balance with more hypoglycemia & potential mortality risk
	Less than 6.5
	4.0-6.0
	5.0-8.0


MONITORING COMPLICATIONS: EXAM QUESTION- 5 things to monitor for efficacy and safety
	Area
	Type of Screening
	Type of Diabetes
	Recommendations

	Neuropathy
	Assess loss of sensation at great toe
	Type 1
	After 5 yrs duration in post pubertal, then annually

	
	
	Type 2
	At diagnosis, then annually

	Retinopathy
	Exam by experienced professional
	Type 1
	Annually 5 yrs after onset of diabetes in those more than 15 yrs old

	
	
	Type 2
	At time of diagnosis, then every 1-2 yrs

	Nephropathy
	Random urine ACR & random urine dipstick
	Type 1
	After 5 yrs duration in post pubertal, then annually

	
	
	Type 2
	At diagnosis, then annually

	Dyslipidemia
	Fasting lipid profile
	Both types
	At diagnosis & every 1-3 yrs. Targets:

	
	
	Moderate risk:

LDL-C less than 3.5mmol/L

TC: HDL-C less than 5.0
	High risk:
LDL-C less than 2.5 mmol/L

TC: HDL-C less than 4.0

	Hypertension
	
	Both Types
	Measured at every visit, target 130/80mm Hg


HYPOGLYCEMIA TREATMENT

Once the BG is within target, the pp should have the usual snack or meal, or if this is more than 1 hour away, a snack should be taken
Neurogenic (autonomic) symptoms: trembling, palpitations, sweating, anxiety, hunger, nausea, tingling

Neuroglycopenic symptoms: difficulty concentrating, confusion, weakness, drowsiness, vision changes, difficulty speaking, headache. Dizziness, tiredness
	Severity
	Treatment of hypoglycemia

	Mild to moderate

Mild: autonomic sx; individual can self treat

Moderate: autonomic and neuroglycopenic sx; individual can self-treat
	-15g of carbohydrate (CHO) preferably as glucose or sucrose tablets or solution

-Wait 15 min, retest and retreat with 15g if BG less than 4.0

	Severe

PP requires assistance of another person; unconsciousness can occur. Plasma glucose typically less than 2.8mml/L
	If conscious:

-20 g of CHO preferably as glucose or sucrose tablets or solution

-Wait 15 min, retest and retreat with 15g if BG is less than 4.0

	
	If unconscious:
1 mg glucagon SC if IM if pp is more than 5 yrs old

Emergency services should be called


Class: Incretins (GLP1) exenatide) & DPP IV inhibitors (sitagliptin-1st one out, saxagliptin, vildagliptin)
Pros: weight loss (exenatide) or weight neutral, no hypoglycemia (both)

Cons: Expensive: limited data, injected (exenatide), no evidence of improved CVD outcomes, esp. sitaglipton

SE: urticaria, rash

CI: avoid in moderate-severe renal failure, Creatinine clearance under 50ml/min, unclear if safe in ht failure

IN: see TC pp 406 for details

Class: Insulins
Pros: titratability, efficacy for A1C reduction, CVD deduction?

Cons: Weight gain, hypoglycemia, injected
