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Classification 

• Type 1 DM 
– Beta cell destruction leading to absolute insulin 

deficiency 

• Type 2 DM 
– Progressive insulin secretory defect on the 

background of insulin resistance 

• Gestational DM  
– Diagnosed during pregnancy that is not clearly 

overt diabetes 



Classification 

• Other specific types due to other causes 

– Genetic defects in Beta cell function 

– Genetic defects in Insulin action 

– Diseases of the exocrine pancreas 

– Drug or chemical induced 



Insulin action 

Pancreatic Beta Cell Peripheral Tissues 



Type 1 DM 

 



The Triumvirate of Type 2 DM 

Decreased Glucose 
Uptake 

Increased 
HGP 



Impaired Insulin Secretion  
(Beta Cell Failure) 

• Aging 

• Genes 

• Insulin Resistance 

– Same mechanism 
causing IR will also cause 
Beta cell failure  

• Glucotoxicity 

– Chronic exposure to 
hyperglycemia impairs 
insulin secretion 

• Incretin Defect 

• Lipotoxicity 

– Elevated plasma FFA 
levels impair insulin 
secretion 

• Hypersecretion of Islet 
amyloid polypeptide 



Increased Hepatic Glucose Output  
(Insulin Resistance in the Liver) 

• The purpose of the basal or fasting production of 
glucose by the liver is to provide glucose for the brain 

• In type 2 DM, increased production occurs due to 
increased Gluconeogenesis despite the presence of 
elevated insulin 

• Other contributing factors to increased HGO 
– Increased glucagon levels and enhanced hepatic sensitivity 

– Lipotoxicity leading to increased expression of 
gluconeogenic enzymes 

– Glucotoxicity leading to increased production of glucose 6 
phosphatase 
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Decreased Glucose Uptake in 
Peripheral Tissues  

• Defects in insulin action 

• Defect in insulin signal transduction system 
– Defect in tyrosine phosphorylation of Insulin 

Receptor Substrate 1 (IRS-1) 

– Leads to decreased glucose uptake  

– Resultant hyperglycemia leads to increased insulin 
secretion 

– MAP kinase pathway in the cell retains insulin 
sensitivity; leads to activation of pathways 
involved in inflammation and atherogenesis 
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The Ominous Octet 
Islet b-cell 

Impaired 
Insulin Secretion 

Neurotransmitter 
Dysfunction 

Decreased Glucose 
Uptake 

Islet a-cell 

Increased 
Glucagon Secretion 

Increased 
Lipolysis 

Increased Glucose 
Reabsorption 

Increased 
HGP 

Decreased 
Incretin Effect 



*IFG=impaired fasting glucose. 

 Copyright® 2000 International Diabetes Center, Minneapolis, USA. All rights reserved. Adapted with permission. 

Natural History of Type 2 Diabetes 
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Who to screen for Diabetes? 

• Testing should be considered in all adults who 
are overweight (BMI > 25 kg/m2) plus 
additional risk factors (see next slide). 

– Body Mass Index (BMI) is computed using the 
formula below 

• Weight in kilograms 

    ------------------------- 

     (Height in meters)2 

Standards of Medical Care in Diabetes—2011  DIABETES CARE, VOLUME 34, SUPPLEMENT 1, JANUARY 2011 



Who to screen for Diabetes? 

• Testing should be considered in all adults who 
are overweight (BMI > 25 kg/m2) plus 
additional risk factors. 

– Physical inactivity 

– First degree relative with Diabetes 

– Women who delivered a baby weighing > 9 lbs or 
were diagnosed with Gestational Diabetes 
Mellitus 

– Hypertension 

Standards of Medical Care in Diabetes—2011  DIABETES CARE, VOLUME 34, SUPPLEMENT 1, JANUARY 2011 



Who to screen for Diabetes? 

• Testing should be considered in all adults who 
are overweight (BMI > 25 kg/m2) plus 
additional risk factors. 

– Abnormal Lipid Profile (Dyslipidemia) 

• HDL < 35 mg/dl or triglycerides > 250 mg/dl 

– Women with polycystic ovary syndrome 

– AIC > 5.7%, IGT or IFG on previous testing 

– History of cardiovascular disease 

Standards of Medical Care in Diabetes—2011  DIABETES CARE, VOLUME 34, SUPPLEMENT 1, JANUARY 2011 



When to start screening for Diabetes? 
(Asymptomatic) 

1. At any age when you are overweight plus 
other additional risk factors 

2. In the absence of the previous criteria, 
screening should begin at age 45 years old 

3. If results are normal, testing should be 
repeated at least at 3 year intervals; more 
frequent if indicated. 

Standards of Medical Care in Diabetes—2011  DIABETES CARE, VOLUME 34, SUPPLEMENT 1, JANUARY 2011 



How to screen for Diabetes?  

• A1C 6.5% 

– The test should be performed in a laboratory using a method that is 
NGSP certified and standardized to the DCCT assay.* 

   or 

• FPG 126 mg/dl (7.0 mmol/l)  

– Fasting is defined as no caloric intake for at least 8 h.* 

   or 

• 2-h plasma glucose 200 mg/dl (11.1 mmol/l) during an OGTT.  

– The test should be performed as described by the World Health 
Organization, using a glucose load containing the equivalent of 75 g 
anhydrous glucose dissolved in water.* 

 

*In the absence of unequivocal hyperglycemia, result should be confirmed by 
repeat testing. 

 



How to screen for Diabetes? 
(Symptomatic) 

• In a patient with classic symptoms of 
hyperglycemia or hyperglycemic crisis, a 
random plasma glucose 200 mg/dl 
(11.1mmol/l) 

 



Pre-Diabetes  

• IFG 
– FPG 100–125 mg/dl (5.6–6.9 mmol/l) 

   Or 
• IGT 

– 2-h plasma glucose in the 75-g OGTT 140–199 mg/dl (7.8–
11.0 mmol/l) 

   Or 

• A1C 5.7–6.4% 
• Should not be viewed as clinical entities in their own 

right but rather risk factors for diabetes as well as 
cardiovascular disease (CVD) 

 



Pre–Diabetes Management 

• Patients with IGT (A), IFG (E), or an A1C of 5.7–6.4% (E) should be 
referred to an effective ongoing support program targeting weight 
loss of 7% of body weight and increasing physical activity to at least 
150 min/week of moderate activity such as walking. 

• Follow-up counseling appears to be important for success. (B) 
• Metformin therapy for prevention of type 2 diabetes may be 

considered in those at the highest risk for developing diabetes, such 
as those with multiple risk factors, especially if they demonstrate 
progression of hyperglycemia (e.g., A1C 6%) despite lifestyle 
interventions. (B) 

• Monitoring for the development of diabetes in those with 
prediabetes should be performed every year. (E) 
 
 



Overview of Diabetes Management 

 



Glycemic Goals 

 



Glycemic Goals - Remarks 
• Lowering A1C to below or around 7% has been shown to reduce 

microvascular and neuropathic complications of diabetes and, if 
implemented soon after the diagnosis of diabetes, is associated with 
long-term reduction in macrovascular disease (B) 

• Small but incremental benefit in microvascular outcomes with A1C 
values closer to normal, providers might reasonably suggest more 
stringent A1C goals for selected individual patients, if this can be 
achieved without significant hypoglycemia or other adverse effects of  
treatment. Such patients might include those with short duration of 
diabetes, long life expectancy, and no significant CVD. (B) 

• Conversely, less stringent A1C goals may be appropriate for patients 
with a history of severe hypoglycemia, limited life expectancy, advanced 
microvascular or macrovascular complications, extensive comorbid 
conditions, and those with longstanding diabetes in whom the general 
goal is difficult to attain despite DSME, appropriate glucose monitoring, 
and effective doses of multiple glucose-lowering agents including 
insulin. (C) 

 



Medical Nutrition Therapy 

 



 



INSULIN SECRETAGOGUES  
Sulfonylureas 

1ST GENERATION 
Acetohexamide 
Chlorpropamide 

Tolbutamide 
2nd GENERATION 

Glipizide 
Gliclazide 

Glibenclamide 
Glimepiride 

 

Mechanism of Action: 
Acts on sulfonylurea receptor on 
Potassium channel.  Leads to 
depolarizaion of cell which promotes 
calcium influx which triggers insulin 
secretion 

ADVANTAGES: 
Rapidly Effective 

DISADVANTAGES: 
Hypoglycemia & Weight 
Gain 

A1C Lowering : 1.0 – 2.0 

http://upload.wikimedia.org/wikipedia/commons/a/ac/Sulfonylurea_General_Formula.svg


INSULIN SECRETAGOGUES  
Meglitinides 

Repaglinide 
Nateglinide 

 

Mechanism of Action: 
Acts on another receptor on Potassium 
channel.  Leads to depolarizaion of cell 
which promotes calcium influx which 
triggers insulin secretion 

ADVANTAGES: 
Rapid onset especially in 
postprandial phase 

DISADVANTAGES: 
Hypoglycemia & Weight 
Gain 

A1C Lowering : 1.0 – 2.0 



DPP IV INHIBITORS 
 
 

Alogiptin 
Linagliptin 
Saxagliptin 
Sitagliptin 

Vildagliptin 
 
 

Mechanism of Action: 
Prevents GLP 1 breakdown by 
inhibiting DPP IV enzyme.  GLP 1 
promotes insulin secretion by a glucose 
dependent manner. Improves alpha 
cell sensitivity (Glucagon release). 

ADVANTAGES: 
Weight Neutral and Low risk 
for Hypoglycemia 

DISADVANTAGES: 
Not as effective in lowering 
A1C  

A1C Lowering : 0.5 – 0.8 

http://upload.wikimedia.org/wikipedia/commons/1/1d/Sitagliptin.svg


BIGUANIDES 

Metformin 
Phenformin 

 

Mechanism of Action: 
Reduces Hepatic Glucose Output by 
inhibiting Hepatic Gluconeogenesis.  
Weak sensitizer in muscle 

ADVANTAGES: 
Weight Neutral/Loss 

DISADVANTAGES: 
GIT disturbances.  Avoid in 
renal disease 

A1C Lowering : 1.0 – 2.0 

http://upload.wikimedia.org/wikipedia/commons/4/46/Metformin.svg


How to start Metformin 

 



THIAZOLIDINEDIONES 

 
Pioglitazone 
Rosiglitzaone 
Troglitazone 

 

Mechanism of Action: 
Acts on a nuclear receptor Peroxisome 
Proliferator activated receptor (PPAR γ) 
Improves peripheral insulin sensitivity 

ADVANTAGES: 
Improves lipid profile.  
Reduces insulin 
requirements 

DISADVANTAGES: 
Weight Gain, Edema, Bone 
Loss 

A1C Lowering : 0.5 – 1.4 

http://upload.wikimedia.org/wikipedia/commons/3/3b/Thiazolidinedione.png


THIAZOLIDINEDIONES 

ADIPOCYTES 

INCREASED  ADIPOCYTE DIFFERENTIATION 
- Increased number of small sensitive  
Adipocytes leading to increased glucose  
uptake 

DECREASED LIPOLYSIS 
- Due to increased insulin sensitivity 
- Decreased fatty acid release 

BETA CELLS 

http://upload.wikimedia.org/wikipedia/commons/3/3b/Thiazolidinedione.png


ALPHA GLUCOSIDASE 
INHIBITORS 

Acarbose  
Miglitol 

 

Mechanism of Action: 
Reversible inhibition of alpha 
glucosidase in the intestinal brush 
border.  Decrease intestinal absorption 
of glucose. 

ADVANTAGES: 
No Hypoglycemia 

DISADVANTAGES: 
GIT disturbances.   

A1C Lowering : 0.5 – 0.8 

http://upload.wikimedia.org/wikipedia/commons/8/8f/Acarbose_structure.svg


 



Complications - CVD  

• Screen and treat for co-existent CVD or its risk 
factors 

– Hypertension 

– Dyslipidemia 

– Antiplatelet therapy 

– Smoking 



Hypertension 

• Screening and diagnosis 
– Blood pressure should be measured at every routine diabetes visit. 

Patients found to have systolic blood pressure 130 mmHg or diastolic 
blood pressure 80 mmHg should have blood pressure confirmed on a 
separate day. Repeat systolic blood pressure 130 mmHg or diastolic 
blood pressure 80 mmHg confirms a diagnosis of hypertension. (C) 

 
• Treatment 

– Patients with a systolic blood pressure of 130–139 mmHg or a diastolic 
blood pressure of 80–89mmHgmay be given lifestyle therapy alone for 
a maximum of 3 months and then, if targets are not achieved, be 
treated with addition of pharmacological agents. (E) 

– Patients with more severe hypertension (systolic blood pressure 140 
or diastolic blood pressure 90 mmHg) at diagnosis or follow-up should 
receive pharmacologic therapy in addition to lifestyle therapy. (A) 

 



Hypertension 

• Treatment 
– Lifestyle therapy for hypertension consists of: weight loss, if 

overweight; Dietary Approaches to Stop Hypertension (DASH)-
style dietary pattern includingreducing sodium and increasing 
potassium intake; moderation of alcohol intake; and increased 
physical activity. (B) 

– Pharmacologic therapy for patients with diabetes and 
hypertension should be with a regimen that includes either an 
ACE inhibitor or an ARB. If one class is not tolerated, the other 
should be substituted. If needed to achieve blood pressure 
targets, a thiazide diuretic should be added to those with an 
estimated GFR (eGFR) (see below) 30 ml/min/1.73 m2 and a 
loop diuretic for those with an eGFR 30 ml/min/1.73 m2. (C) 

– Multiple drug therapy (two or more agents at maximal doses) is 
generally required to achieve blood pressure targets. (B) 

 



Dyslipidemia 

• Screening 

– In most adult patients, measure fasting lipid 
profile at least annually. In adults with low-risk 
lipid values (LDL cholesterol 100 mg/dl, HDL 
cholesterol 50 mg/dl, and triglycerides 150 
mg/dl), lipid assessments may be repeated every 
2 years. (E) 

 



Dyslipidemia 
Screen for overt CVD 

With overt 
CVD? 

Start statin 
therapy and 

target LDL < 70 

LDL > 100 
mg/dl 

Statin therapy 
may be 

considered; target 
LDL < 100 or 30-
40% reduction 

Yes 

Yes 

Age > 40 
with other 
CVD risks? 

Start statin 
therapy and 

target LDL < 100 
or 30-40% 
reduction 

Yes 

No 

No 
Statin therapy not 

indicated.  
Monitor lipid 

profile 

No 



Antiplatelet therapy 
Screen for overt CVD 

With overt 
CVD? 

Start Aspirin 
therapy 75-162 

mg/day 
Yes 

Aspirin therapy 
not indicated No 

M > 50,  
F > 60  with  
CVD risks? 

Start Aspirin 
therapy 75-162 

mg/day 
Yes 

No 

Family hx of CVD, 
Hypertension, 

Smoking, 
Dyslipidemia, 
Albuminuria 



Smoking 

• Advise all patients not to smoke 



Complications - Nephropathy 

• Screening 
– Perform an annual test to 

assess urine albumin excretion 
in type 1 diabetic patients with 
diabetes duration of 5 years and 
in all type 2 diabetic patients 
starting at diagnosis. (E) 

– Measure serum creatinine at 
least annually in all adults with 
diabetes regardless of the 
degree of urine albumin 
excretion. The serum creatinine 
should be used to estimate GFR 
and stage the level of chronic 
kidney disease (CKD),  if 
present. (E) 

 

 



Complications - Nephropathy 

• Treatment 
– In the treatment of the nonpregnant patient with 

micro- or macroalbuminuria, either ACE inhibitors 
or ARBs should be used. (A) 

– Reduction of protein intake to 0.8 –1.0 g  kg body 
wt/day in individuals with diabetes and the earlier 
stages of CKD and to 0.8 g  kg body wt/day in the 
later stages of CKD may improve measures of 
renal function (urine albumin excretion rate, 
GFR)and is recommended. (B) 

 



Complications - Nephropathy 

 



Complications - Retinopathy 

• Screening 
– Adults and children aged 10 years or older with type 1 diabetes should 

have an initial dilated and comprehensive eye examination by an 
ophthalmologist or optometrist within 5 years after the onset of 
diabetes. (B) 

– Patients with type 2 diabetes should have an initial dilated and 
comprehensive eye examination by an ophthalmologist or optometrist 
shortly after the diagnosis of diabetes. (B) 

– Subsequent examinations for type 1 and type 2 diabetic patients 
should be repeated annually by an ophthalmologist or optometrist. 
Less frequent exams (every 2–3 years) may be considered following 
one or more normal eye exams. Examinations will be required more 
frequently if retinopathy is progressing.(B) 

• Treatment 
– The presence of retinopathy is not a contraindication to aspirin 

therapy for cardioprotection, as this therapy does not increase the risk 
of retinal hemorrhage.(A) 

 



Complications - Neuropathy 

• All patients should be screened for distal symmetric 
polyneuropathy (DPN) at diagnosis and at least annually 
thereafter, using simple clinical tests. (B) 

• Electrophysiological testing is rarely needed, except in 
situations where the clinical features are atypical. (E) 

• Screening for signs and symptoms of autonomic 
neuropathy should be instituted at diagnosis of type 2 
diabetes and 5 years after the diagnosis of type 1 diabetes. 
Special testing is rarely needed and may not affect 
management or outcomes. (E) 

• Medications for the relief of specific symptoms related to 
DPN and autonomic neuropathy are recommended, as they 
improve the quality of life of the patient. (E) 
 



Acute Complications - Pathogenesis  

 



Acute Complications –  
Diagnostic Criteria 

 



Acute Complications - Treatment 

 



Sources 

• Harrison’s Principles of Internal Medicine 

• Standards of Medical Care 2011 – American 
Diabetes Association 

• Hyperglycemic crises in Adult patients with 
Diabetes – consensus statement from 
American Diabetes Association 

• ADA EASD Management Algorithm 2009 


