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Benefits of intensive glycaemic control: 
UKPDS results 

 



Good News for Type 2 

Diabetes 



The importance of metabolic 
control(DCCT,EDIC) 



Good News for Type 1 

Diabetes 



Impact of Intensive Therapy for Diabetes:  
Summary of Major Clinical Trials 

Study Microvasc CVD Mortality 

UKPDS       

DCCT / 
EDIC*        

ACCORD    

ADVANCE    

VADT    

Long Term Follow-up  



Glycemic target 
recommendations 



Glycemic target in  
pediatric group 







Life style Modification 

 Diet control 

 Exercise 

 Smoking cessation  





Benefits: 

 including cardiovascular risk reduction, 
reduced blood pressure, maintenance 
of muscle mass, reduction in body 
fat, and weight loss. 

 

 For individuals with type 1 or type 2 
DM, exercise is also useful for 
lowering plasma glucose (during and 
following exercise) and increasing 
insulin sensitivity. 



 In patients with diabetes, the 
ADA recommends 150 min/week 
(distributed over at least 3 days) 
of aerobic physical activity. 

 

 In patients with type 2 DM, the 
exercise regimen should also 
include resistance training. 



 Individuals with type 1 DM are 
prone to either hyperglycemia 
even DKA or hypoglycemia during 
exercise, depending on the pre-
exercise plasma glucose, the 
circulating insulin level, and the 
level of exercise-induced 
catecholamines. 



To avoid exercise-related hyper- or 
hypoglycemia individuals with type 1 DM 
should: 

 (1) monitor blood glucose before, during, 
and after exercise. 

 
 (2) delay exercise if blood glucose is >14 

mmol/L (250 mg/dl) and ketones are 
present. 

 
 (3) if the blood glucose is <5.6 mmol/L (100 

mg/dl), ingest carbohydrate before 
exercising. 

  



 (4) monitor glucose during exercise 
and ingest carbohydrate to prevent 
hypoglycemia. 

 (5) decrease insulin doses (based on 
previous experience) before exercise 
and inject insulin into a nonexercising 
area. 

 (6) learn individual glucose responses 
to different types of exercise and 
increase food intake for up to 24 h 
after exercise, depending on intensity 
and duration of exercise. 

 





OHA for DM 



Biguanides 
 Mode of action: 

 reduces hepatic glucose production 
through an undefined mechanism  

 improves peripheral glucose utilization 
slightly 

 Advantage:  
 reduces fasting plasma glucose and 

insulin levels 

 improves the lipid profile 

 promotes modest weight loss. 



  Metformin 

 GI disturbances (20%):nausea, abdominal pain, 
bloating, anorexia, metallic taste and diarrhea 

 Start with a low dose, titrating slowly  

 Asymptomatic subnormal  B12 levels   

 Renal excretion  

 Lactic acidosis can occur with the administration 
of  Metformin, but is extremely rare (3 cases per 
100,000 pt/yrs) 

Adverse effects: 





Mechanism of action : 

 Increase insulin release from 

pancreas 

 Suppress secretions of Glucagon 

Sulfonylureas 



Sulfonylureas 

1. Hypoglycemia which occurs in 2 to 4% of 
patients per yr.  

2. Wt gain (approximately 4 to 6 kg)  
3. Dermatological reactions (Photosensitivity) 
4. Hematological reactions  (Aplastic Anemia) 
5. GI disturbances  
 
→ The active metabolites can accumulate in pts with 

Clcr < 30ml/min 
→ Glipizide is preferred in pts with mod.- severe renal 

dysfunction 
 

Adverse effects 



Meglitinides 

Decrease in HbA1c of 1.4 to 1.8%  

No effect on cholesterol 

May increase body weight 

The incidence of hypoglycemia is less 
than or equal to sulfonylurea  

Should be administered prior to meals 



 

Acarbose 

 Mode of action: 
• Poorly absorbed 1% 

• Inhibits α glucosidase, so inhibits CHO 
degradation 

 Side effects: 

• Flatulence (77%)  

• Diarrhea 

• Abdominal pain (21%) 

• Decreased iron absorption 

 



Thiazolidenedione 

Mode of action: 
• Insulin sensitizer (increase insulin 

sensitivity in muscle, adipose tissue & 
liver) 

 

• They are not insulin secretagogues 

(not insulin releasers)   

 



Thiazolidinedione 

  plasma volume (20%)  edema   Wt 

 Small  in Hb & Hct 

 Should be used with caution in pts with advanced 
CHF (Class III/IV)  

 Pioglitazone may  the concentration of OCPs 

 Rosiglitazone may increase MI risk 

 ↓ Clearance in pts with mod. to severe liver 
disease  → should not be used if ALT >2.5 × 
upper limit 

 LFT should be monitored every 2 m for 1 year 

Adverse effects: 



 



Mechanisms of action: 
• Lowers postprandial glucagon  
• Slows gastric emptying 
• Suppresses appetite 

 
Receptors located in the CNS 
• Some of the functions exerted via the vagus 

nerve 
Both T1DM and T2DM  
 

Insulin: involved in glucose disappearance from 
bloodstream 
 
Amylin: controls glucose appearance in the 
bloodstream (from the stomach and liver) 

 

Amylin (Pramlintide) 





Gut hormones (members of the superfamily 
of glucagon-related peptides) that stimulate 
insulin secretion in response to nutrients 

 

Glucose-dependent function 

 

Two most well-characterized incretins: 

• Glucose-dependent insulinotropic peptide  (GIP) 

• Glucagon-like peptide-1 (GLP-1) 

Incretins 



Glucagon-Like Peptide-1 (GLP-1) 

1. Stimulates insulin synthesis and secretion 
2. Promotes islet cell growth 
3. Inhibits glucagon release 
4. Delays gastric emptying 
5. Induces satiety 
6. Extrapancreatic effects on glucose 

(reduce gluconeogenesis)  
 

   Most of these effects act to maintain 
blood glucose in the post-prandial state. 
 
 



Incretin-Based Drugs 

1. Incretin mimetics (GLP-1 analogs)  

• Resistant to DPP-IV and long-acting 

• Exenatide (Byetta) twice daily S/C injection 

• ½ life 2-4 hours 

• Liraglutide (Victoza) once-daily subcutaneous 
dosing 

• ½ life 10-12 hours 

2. DPP-IV inhibitors (oral) 

• Sitagliptin (Januvia) 100 mg once daily 

• Saxagliptin (Onglyza) 2.5-5 mg once daily  



Liraglutide (Victoza) 

 Administered as once daily S/C 
injection 

 Weight loss  

 Very expensive 

 Adverse effects:  
• GI, dose dependent 

• do not cause clinically-significant 
hypoglycemia 

• ↓ CVD events  



DPP-IV inhibitors (sitagliptin) 

 Weight neutral with no observed changes in 
caloric intake  

 Significant reduction in HbA1c (-0.6%) 

 Hypoglycemia was described in 10% of 
subjects and was generally mild and often 
related to missed meals and/or strenuous 
exercise 

 The greatest potential advantage of DPP-IV 
inhibitors over GLP-1 agonists is that DPP-IV 
inhibitors can be given orally 



Sodium–Glucose Cotransporter 
2 Inhibitors(SGLT2) 

 
 Canagliflozin, Dapagliflozin, Empagliflozin 

 blocking glucose reabsorption in the 
proximal renal tubule by inhibiting SGLT2.  

 provide modest weight loss and BP 
reduction, ↓ CVD events in type 2 diabetes. 

 Adverse effects:  
 Euglycemic diabetic ketoacidosis 

 UTI 

 Polyuria 

 Dehydration(↑ Creatinine  transiently) 







 

The most powerful agent we 
have to control glucose 



Indication of Insulin therapy 

 Type 1 diabetes 

 Unstable and complicated diabetes 

 Type 2 diabetes failed on OHA 

 Pregnancy 

 Surgery in diabetic patients  

 Development of hyperglycemic crisis 





Endotext.com 



Conventional insulin therapy 





Method of Insulin Preparation 

 Conventional insulin therapy 

 

 Intensive insulin therapy 
A. MSI (multi subcutaneous injection) 

B. CSII (continues sq insulin injection) 



Intensive Management 
(MDI or CSII) 

 Pregnancy 

 newly diagnosed patients with type 1  

 Renal transplant 

 Good compliance 

 Possibility 

 



PHARMACOLOGICAL THERAPY 
FOR TYPE 1 DIABETES 

 Pramlintide: FDA approved 

 Metformin: may reduce insulin requirements 
and improve metabolic control in 
overweight/obese patients with poorly 
controlled type 1 diabete. BUT Metformin is 
not FDA-approved 

  Incretin-Based Therapies: are not 
currently FDA approved 

  SGLT2: are not FDA approved 

 

 



Pancreas and Islet Cell 
Transplantation in type 1 

 It should be reserved for patients with 
type 1 diabetes that: 

 undergoing simultaneous renal 
transplantation 

 following renal transplantation 

 For those with recurrent ketoacidosis 

 For those with severe hypoglycemia despite 
aggressive glycemic management 

 









Minimal Cost Strategy 
 For a large proportion of patients, particularly 

those who are elderly, drug costs are an 
overwhelming issue. 

 Diet and exercise can be extremely effective and 
almost free.  

 The least expensive drugs for the treatment of 
diabetes are the sulfonylureas; metformin has 
become available in generic formulations. 

 Thus, a minimum cost strategy could start with a 
sulfonylurea and progress to the addition of 
generic metformin or bedtime or presupper insulin 
and finally two or more insulin injections per day if 
necessary. 



Minimum Weight Gain Strategy 
 A strategy to minimize weight gain 

would emphasize diet and exercise and 
would almost certainly employ 
metformin or an GLP-1 as initial therapy 
with the addition of the other agent if 
one was inadequate.  

 As sulfonylureas and repaglinide seem 
to have a modest weight-sparing effect 
in combination therapy with insulin, one 
or the other could be added before 
insulin administration in such a strategy. 



Minimal Injection Strategy 
 Too many patients are determined to avoid 

insulin injections at any cost. 

 The minimal injection strategy involves 
sulfonylureas, metformin, AGIs, DDP 4 inh, and 
thiazolidinediones, which can be added in any 
order. 

 Insulin, probably as a bedtime or presupper 
dose to minimize the inconvenience, would be 
added only if absolutely necessary. 

 Most patients require insulin at some point in 
their lifetime. 



Hypoglycemia Avoidance Strategy 

 The AGIs have been reported in small studies to 
reduce "reactive" hypoglycemia.  

 Other oral agents could be added in any order 
with the exception that insulin secretagogues 
would be added last, their dose minimized, and 
glyburide avoided. 

 Nateglinide in particular among the 
secretagogues is associated with an exceptionally 
low risk of significant hypoglycemia. 

 The insulin analogues are associated with a lower 
risk of hypoglycemia than human insulin. 



Pregnancy and DM  

 Insulin is the preferred medication for 
treating hyperglycemia in gestational 
diabetes mellitus, as it does not cross 
the placenta to a measurable extent. 

 Metformin and glyburide may be used, 
but both cross the placenta to the 
fetus, with metformin likely crossing to 
a greater extent than glyburide. All oral 
agents lack long-term safety data 



Glucose targets 

 for women with type 1 or type 2 
diabetes, and GDM:  
 Fasting ≤95 mg/dL (5.3 mmol/L) and 

 either One-hour postprandial ≤ 140 mg/dL 
(7.8 mmol/L) or 

 Two-hour postprandial ≤ 120 mg/dL (6.7 
mmol/L) 

 A1C ≤ 6–6.5% 








