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Health Impact of the Disease 

Diabetes Blindness* 

Renal  
 failure* 

Amputation* 

Life expectancy     
5 to 10 yr 

Cardiovascular 
disease  2X to 

4X 

*Diabetes is the no. 1 cause of renal failure, new cases of blindness, and nontraumatic amputations 

Nerve damage in  
60% to 70% of 

patients  

6th leading cause 
of death  

 

.  



Complications of DM 

Acute 

   Chronic 

 



Acute complications of DM 



Acute Complications 

 Hypoglycemia 

 Diabetic Ketoacidosis 

 Hyperosmolar non-ketotic State 



Hypoglycemia 
 



Diabetic hypoglycaemia 

 Glycaemia lower than 54 mg/dl 

 Cause 

 higher dose of insulin or sulfonylurea 

 inadequate food intake 

 more exercises 

 alcohol 

 long duration of DM 

 tight control 

 hypoglycaemia unawareness 

 

 

 



 loss of the warning adrenergic and cholinergic 
symptoms  

 defective glucose counterregulation  

Hypoglycemia Unawareness 



 CNS  glucose deprivation: behavioral changes, 
confusion, fatigue, seizure, loss of 
consciousness, and, if hypoglycemia is severe 
and prolonged, death. 

 

 Neurogenic (or autonomic) symptoms:  

a) adrenergic symptoms: palpitations, tremor, and 
anxiety 

b) cholinergic symptoms: sweating, hunger, and 
paresthesias 

 

Clinical Manifestations 



Treatment of Hypoglycemia 

Patient severely confused or 
unconscious (requires help) 

• Consume glucose-containing foods 
(fruit juice, soft drink, crackers, milk, 
glucose tablets); avoid foods also 
containing fat 

• Repeat glucose intake if SMBG result 
remains low after 15 minutes 

• Consume meal or snack after SMBG 
has returned to normal to avoid 
recurrence  

Patient conscious and alert 

Hypoglycemia symptoms 
(BG <70 mg/dL) 

• Glucagon injection, delivered 
by another person 

• Patient should be taken to 
hospital for evaluation and 
treatment after any severe 
episode  

BG = blood glucose; SMBG = self-monitoring of blood glucose. 



Diabetic ketoacidosis 
Nonketotic hyperosmolar 
coma 
 



Diabetic ketoacidosis 

 acute complication predominantly of type 1 DM 

 inadequate or no therapy with insulin 

 

Mechanism 

 the absence of insulin  release of free fatty acids from  

 adipose tissue  converted in the liver into ketone bodies  

 (acetoacetate, acetone, b-hydroxybutyrate)  metabolic  

 acidosis  diabetic coma 

 



Diabetic ketoacidosis 

Symptoms 

 nausea, vomiting, abdominal pain 

 polyuria, polydipsia, hyperglycemia, dehydratation  

 hyperventilation (Kussmaul respiration) 

 tachycardia, hypotension 

 acetone smell of breath 

 MAC – pH, AG, lactate acidosis 

 

 

 



Precipitating Factors 

 Acute stressors or illness increase the 
secretion of glucagon, cortisol and 
epinephrine precipitating hyperglycemia 

 5 I’s:  

 Infection 

 Infarction 

 Insulin (compliance/omission) 

 Ischemia 

 Intoxication (alcohol, drug abuse) 

 



Nonketotic hyperosmolar coma 

 DM type 2 
 

Mechanism 
 hyperglycemia  hyperosmolarity  polyuria  dehydratation 
 the presence of some insulin inhibits lipolysis – no ketoacidosis 

 
Symptoms 
 hyperglycemia, hyperosmolarity 
 dehydratation – hypotension 
 renal insuficiency, mental and neurologic signs,  
 trombosis 
 coma, death 

 

 



Diagnostic criteria for diabetic ketoacidosis (DKA) and 
hyperosmolar hyperglycemic state (HHS) 



Management 

 Improving circulatory volume & tissue perfusion 

 Gradual reduction of  BS & osmolality toward Nl 

 Clearing serum & urine ketones   

 Correcting electrolyte imbalances 

 Identifying & treating precipitating events 





Prevention of DKA 

 Don’t stop taking insulin, even if you are 
vomiting and unable to eat. 

 If pre-meal blood glucose values stay 
greater than 250 mg/dl, or  when you feel 
sick, test for urine ketones and contact your 
doctor. 

 Adequate fluid intake are essential during 
illness to prevent dehydration and 
ketoacidosis. 

 



Chronic microvascular 
complications of DM 





 The risk of chronic complications increases as a 
function of the duration and degree of 
hyperglycemia. 

 They usually do not become apparent until the 
second decade of hyperglycemia.  

 Since type 2 DM often has a long asymptomatic 
period of hyperglycemia, many individuals with 
type 2 DM have complications at the time of 
diagnosis. 

 



Diabetes risk factors for complications 

 Hyperglycemia 

 Hypertension 

 Dyslipidemia 

 Smoking 



Mechanisms 

Hyperglycemia Tissue damage 

*Repeated acute changes 
 in cellular metabolism 

**Cumulative long term  
changes in stable 
 macromolecules 

Genetic susceptibility 

Independent accelerating factors 



Retinopathy 



Retinopathy and Blindness in Diabetes Patients 

 It is estimated that retinopathy affects 80%-97% of 

patients with diabetes of 15 years’ duration. 

 Diabetic retinopathy is the leading cause of new 

cases of blindness in adults. 

 Minimum cost of blindness for working-age adult is 

estimated at $12,769 per year. 

 Individuals with DM are 25 times more likely to 

become legally blind than individuals without DM. 
. 



Diabetic retinopathy 

 damage of the vessels of the retina  

 the most frequent cause of blindness in developed countries 
 

Mechanism 

 endothelium damage, thickening of basal membrane  

 changes of osmotic pressure, haemorrhage, microaneurysms,  

 deposition of protein and lipid exsudates,  

 oedema of macula 
 

Other complications 

 cataracta 

 glaucoma 

 disorders of refrakction and motility 



Diabetic retinopathy 



29 



Assessment of Diabetic 
Retinopathy 

DM = diabetes mellitus; T1D = type 1 diabetes; T2D = type 2 diabetes. 

 Annual dilated eye examination by experienced 
ophthalmologist or optometrist 

 Begin assessment 
 5 years after diagnosis of T1D 

 At diagnosis of T2D 

 More frequent examinations for: 
 Pregnant women with DM during pregnancy and 1 year 

postpartum 

 Patients with diagnosed retinopathy 

 Patients with macular edema receiving active therapy 



Classification of Diabetic Retinopathy 

Pre proliferative 
increased vascular permeability 
venous dilation 
Microaneurysms 
intraretinal hemorrhage 
Fluid leakage 
Retinal ischemia.  

Proliferative 
Neovascularization 
Vitreous hemorrhage 
Fibrous proliferation (scarring) 



Management 

 Laser photocoagulation therapy is indicated 
to reduce the risk of vision loss in patients 
with high-risk proliferative diabetic 
retinopathy and, in some cases, severe non 
proliferative diabetic retinopathy. 

 Intravitreal injections of anti–vascular 
endothelial growth factor are indicated for 
central-involved diabetic macular edema. 



Overall Results of the DCCT Trial 

Intensive control of blood glucose reduced risk of 
diabetic complications: 

retinopathy onset -76% in patients with no 
retinopathy at baseline (P<0.002) 

retinopathy progression -54% in patients with mild 
retinopathy at baseline (P<0.002) 

nephropathy -54% (P<0.04) 

neuropathy -60% (P<0.002) 

There was, however, a 2- to 3-fold greater incidence 
of severe hypoglycemia. 



DCCT: risk of sustained retinopathy 
progression by Hb A1c level and years of 
follow-up 
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DCCT Research Group. Diabetes. 1995;44:968-983. 



Nephropathy 



Diabetic nephropathy 

 angiopathy of capillaries in the kidney glomeruli 

 ischemia 

 

  Symptoms 

 microalbuminuria  

 (30 –300 mg albumin/day) 

 kidney failure  

 oedema 



Evaluation of Proteinuria in Diabetes 



Diabetic Nephropathy 



 Mortality from all causes in ESRD patients 

20X to 40X higher than in those without renal 

dysfunction. 

 Because only 20–40% of patients with 

diabetes develop diabetic nephropathy, 

additional susceptibility factors remain 

unidentified. One known risk factor is a family 

history of diabetic nephropathy. 

 





The accompaniments to diabetic 

nephropathy 

 Hypertension 

 Macrovascular Disease 

 Severe Retinopathy 

 Neuropathy 

 Hyper lipidemia 





Prevention 

 Both the DCCT and the UKPDS showed that near 
euglycemia can decrease the development of 
microalbuminuria and progression of diabetic 
nephropathy.  

 However, tight glycemic control has no effect in 
reducing proteinuria or improving GFR if clinical 
nephropathy is present.  

 Early recognition of nephropathy is crucial. 



HTN treatment in albuminuria 

 If use of either ACE inhibitors or ARBs is not 
possible, then calcium channel blockers (non-
dihydropyridine class), beta blockers, or diuretics 
should be used. 

 Blood pressure control with any agent is extremely 
important, but a drug-specific benefit in diabetic 
nephropathy, independent of blood pressure 
control, has been shown only for ACE I, ARBs, and 
spironolactone in patients with DM. 



Management of Diabetic 
Nephropathy 

 Optimal control of blood pressure, glucose, and 
lipids 

 Smoking cessation 
 RAAS blockade 

 ACE inhibitor, ARB, or renin inhibitor 
 Do not combine RAAS blocking agents 
 Monitor serum potassium 

 Nephrologist referral 
 Atypical presentation 
 Rapid decline in eGFR or albuminuria progression 
 Stage 4 CKD 

ACE = angiotensin converting enzyme; ARB = angiotensin II receptor blocker; CKD = chronic kidney disease; eGFR = estimated 

glomerular filtration rate; RAAS = renin angiotensin aldosterone system. 



Neuropathy 



Diabetic neuropathy 

 angiopathy of vasa nervorum (small blood vessels that supply nerves) 

 

sensorimotor neuropathy 

 sensitivity disorders – pain, heat, cold, pressure  

Autonomic neuropathy 

 changes in sweating 

 urogenital dysfunction 

 gastroparesis, nausea, diarhea, constipation 

 tachycardia, hypotonia 

diabetic foot 



Relationship Between Hyperglycemia  

and Neuropathy 

 Slowly progressive disease preferentially affecting the 
long axons. 

 60% have neuropathy (symptomatic or asymptomatic) 

 30% to 40% of all diabetics are symptomatic. 

 

 Peripheral symptoms: 
 numbness/tingling in the feet, cramps, sensitivity/ 

insensitivity to touch, loss of balance/coordination 

 Autonomic symptoms: 
 urinary incontinence, loss of sexual response, gastric stasis, 

orthostatic hypotension 



 In patients with severe or atypical neuropathy, 
causes other than diabetes should always be 
considered, that may be treatable. Such as: 

 

 neurotoxic medications 

 heavy metal poisoning 

 alcohol abuse 

 vitamin B12 deficiency 

 renal disease  

 chronic inflammatory demyelinating neuropathy 

 inherited neuropathies 

 Vasculitis, PAN 

 Hypothyroidism 

 Sarcoidosis, amyloidosis 



Prevention 

 Tight glucose control targeting near-
normal glycemia in patients with type 1 
diabetes, and modestly in patients with 
type 2 diabetes, preventing dramatically 
reduces the incidence of distal 
symmetric polyneuropathy. 









Intensive Glycemic Control in Type 2 
Diabetes Patients: Effect on HbA1c 
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Intensive Glycemic Control in T2DM Patients: 
Reduced Risk of Microvascular Complications 
(UKPDS) 

 Risk of severe retinopathy by 40% 

 Risk of worsening nephropathy by 70% (P=0.005) 

 Risk of microalbuminuria by 57% 

 Risk of neuropathy: significantly improved NCV (vs. 
deterioration with conventional therapy) 

 Glycemic threshold to prevent onset and progression of 
complications: 

 HbA1c < 6.5%; 

  FBG <110 mg/dl;                                                                     

 2-hour postprandial blood glucose <180 mg/dl 



Diabetic foot 



 
ulcer, 

infection,  

gangrene... 

amputation 

 



Risk factors for foot ulcers or amputation: 

 Male sex 

 Diabetes >10 years' duration 

 Peripheral neuropathy 

 Abnormal structure of foot (bony abnormalities, 

callus, thickened nails) 

 Peripheral arterial disease 

 Smoking 

 History of previous ulcer or amputation 

 Poor glycemic control 



Diabetic 
foot 
 
 
Risk 
factors 



 

prevention 





Foot Care Education 



Foot Ulcer Treatment 

 (1) off-loading 

 (2) debridement 

 (3) wound dressings 

 (4) appropriate use of antibiotics(cephalosporin, 

clindamycin, amoxicillin/clavulanate, and 
fluoroquinolones) or (clindamycin and a 3th 
cephalosporin) 

 (5) revascularization 

 (6) limited amputation. 



Chronic macrovascular 
complications of DM 



Macrovascular Complications 

 Coronary Artery Disease 

 2-4 times increased risk compared to 
general population 

 Greater incidence of “Silent MI”  

 Likely due to sensory neuropathy 

 May present as CHF  

 Peripheral Vascular Disease 

 Cerebrovascular disease 





Heart Disease and Stroke in  

Diabetes Patients 

 Evidence of CHD in 7.5%-20% of diabetes patients 

>45 years old in the US, due to atherosclerosis, 

hypertension, and myocardial cell dysfunction 

secondary to chronic hyperglycemia. 

 55% of deaths in diabetes patients are caused by 

cardiovascular disease. 

 5-year average cost of surviving acute MI: 

>$51,000. 

 Stroke occurs 2X- 4X more often in diabetes 

patients. 
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UKPDS: Association between HbA1c and 
vascular complications 
 













Hypertension 

 Most patients with diabetes and hypertension should 
be treated to a blood pressure ≤ 140/90 mmHg, and 
high risk of cardiovascular disease to a BP ≤130/80 

mmHg without undue treatment burden.  

 

 In pregnant patients with diabetes and chronic 
hypertension, blood pressure targets of 120–160/80–
105 mmHg are suggested in the interest of optimizing 
long-term maternal health and minimizing impaired 
fetal growth. 



Hypertension 

 Patients with confirmed office-based blood pressure 
≥140/90 mmHg should, in addition to lifestyle therapy, 
have prompt initiation and timely titration of 
pharmacologic therapy to achieve blood pressure goals. 

  

 Patients with confirmed office-based blood 
pressure≥160/100mmHg should, in addition to lifestyle 
therapy, have prompt initiation and timely titration of 
two drugs or a single pill combination of drug 
demonstrated to reduce cardiovascular events in 
patients with diabetes. 



HTN Treatment 

 In diabetic and nephropathy: 

 ACE I, ARB  

 but not a combination of ACE I and ARB 

 If  don’t tolerate, any of other type 

 In other diabetic: 

 ACE I, ARB 

 thiazide- like diuretics 

 dihydropyridine calcium channel blockers 

 



HTN Treatment in pregnancy 

 Antihypertensive drugs known to be 
effective and safe in pregnancy include: 

 methyldopa 

 labetalol 

 Hydralazine 

 Carvedilol 

 Clonidine 

 and long-acting nifedipine 



Antiplatelet agent 

 aspirin 75–162 mg/day for primary prevention in 
type 1 or type 2 diabetes and men and women 
with diabetes aged ≥50 years who have at least 
one additional major RF 

 aspirin 75–162 mg/day for secondary prevention in 
diabetes and a history of atherosclerotic 
cardiovascular disease.  

 If aspirin allergy→ clopidogrel 75 mg/day 

 Dual antiplatelet therapy for 1 year after an acute 
coronary syndrome 



Screening 
 

 In asymptomatic patients, routine screening for 
coronary artery disease is not recommended. 

 

 Candidates for advanced or invasive cardiac testing 
include those with 1) typical or atypical cardiac 
symptoms and 2) an abnormal ECG. 

 

 EET without or with echocardiography may be used as 
the initial test. 



 


