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DIABETES MELLITUS
 A CHRONIC MULTI-SYSTEM DISEASE 

RELATED TO ABNORMAL INSULIN 
PRODUCTION OR IMPAIRED INSULIN 
UTILIZATION

 CHARACTERIZED BY HYPERGLYCEMIA 
RESULTING FROM LACK OF INSULIN, 
LACK OF INSULIN EFFECT, OR BOTH



TYPES OF DM
 TYPE I DM (IMMUNE MEDIATED VS 

IDIOPATHIC)

 TYPE II DM

 GESTATIONAL DIABETES

 DM is not limited to just these 
classifications



 LEADING CAUSE OF:
ADULT BLINDNESS
END-STAGE KIDNEY DISEASE
NON-TRAUMATIC AMPUTATIONS

 MAJOR CONTRIBUTING FACTORS TO:
HEART DISEASE
STROKE
HYPERTENSION



ETIOLOGY AND PATHO
 COMBINATION OF CAUSATIVE FACTORS

1. GENETIC/HEREDITARY
2. AUTOIMMUNE
3. ENVIRONMENTAL (INFECTION, TOXINS)
4. LIFESTYLE

  ABSENT OR INSUFFICIENT INSULIN AND/
OR POOR UTILIZATION OF INSULIN

              



METABOLIC PROCESS
1) GLYCOLYSIS

2) GLYCOGENOLYSIS

3) GLUCONEOGENESIS
1) HORMONES THAT STIMULATE: 

GLUCAGON, GLUCOCORTICOIDS, THYROID
2) THIS MOSTLY OCCURS IN THE LIVER



PATHOPHYSIOLOGY
 INSULIN:  RELEASED FROM THE BETA 

CELLS OF PANCREAS TO LOWER 
GLUCOSE LEVELS

 GLUCAGON: RELEASED FROM THE 
ALPHA CELLS OF THE PANCREAS



Actions of Insulin
 Carbohydrate (CHO) metabolism
     Facilitate glucose transport into cell to bring down 

blood glucose level
     Stimulate liver - storage of glucose
 Lipid metabolism
    Glucose entry into lipid cells
     Inhibit breakdown of fat in adipose tissue
 Protein Utilization
    Amino acids to form proteins
 Other
     Increase permeability of cells to K , Mg, and  

phosphate ions.









PATHO OF INSULIN
 Counter regulatory hormones

 Glucagon, epinephrine, growth hormone, 
cortisol

 Oppose effects of insulin
 Stimulate glucose production and release 

by the liver
 Decrease movement of glucose into cell
 Help maintain normal blood glucose levels





TYPE 1 DIABETES 
MELLITUS

(T1DM)



TYPE 1 DIABETES MELLITUS 
(T1DM)
 FORMERLY KNOWN AS JUVENILE-ONSET 

DIABETES OR INSULIN DEPENDENT 
DIABETES

 ACCOUNTS FOR 5-10% OF POPULATION
 40% DEVELOP IT BEFORE THE AGE OF 20
 GENERALLY AFFECTS PEOPLE YOUNGER 

THAN 40
 INCIDENCE HAS INCREASED 3-5% OVER 

RECENT DECADES



PATHO OF T1DM
 COMPLETE DESTRUCTION OF THE 

PANCREATIC CELLS

 PROGRESSES TO LACK OF  INSULIN 
PRODUCTION



RISK FACTORS
 AUTOIMMUNE

 VIRAL

 ENVIRONMENTAL

 MEDICALLY INDUCED: EX: REMOVAL OF 
PANCREAS





DIAGNOSIS
 HEMOGLOBIN A1C (HGB A1C)

 FASTING BLOOD GLUCOSE

 2 HR POSTPRANDIAL OR ORAL GLUCOSE 
TOLERANCE TEST (OGTT)

 RANDOM BLOOD GLUCOSE



HGB-A1C
 MEASURES THE AVERAGE BG LEVELS OVER 

THE PRIOR 2-3 MONTHS
 DOES NOT GIVE CHANGES IN ACUTE OR 

HOUR-TO-HOUR CHANGES
 REPORTED AS THE PERCENTAGE OF TOTAL 

BLOOD
 RESULTS AFFECTED BY PREGNANCY, CKD, 

THALASSEMIA, Fe DEF ANEMIA, PERNICIOUS 
ANEMIA, RECENT ACUTE BLOOD LOSS OR 
TRANSFUSION





FASTING BLOOD GLUCOSE
 NO CALORIC INTAKE FOR AT LEAST 8 

HOURS

 70-110 mg/dL  normal range

 GREATER THAN OR EQUAL TO 126 
mg/dL is considered a positive DM 
diagnosis



2-HR POSTPRANDIAL
ORAL GLUCOSE TOLERANCE 
TEST (OGTT)
 PATIENT CONSUMES BEVERAGE WITH 

GLUCOSE LOAD (75g CHO) AFTER FASTING 
8-12 HOURS

 BLOOD SAMPLE TAKEN PRIOR TO 
CONSUMPTION THEN AGAIN 1 hr AND 2 hrs 
AFTER CONSUMPTION

 VALUE BASED ON LEVEL AT THE 2 hr MARK
 IF >200 OR = TO 200 mg/dL is postive for 

DM



RANDOM BLOOD 
GLUCOSE
 A RANDOM BG LEVEL OF >/= 200 mg/dL 

 MUST HAVE SYMPTOMS OF 
HYPERGLYCEMIA OR HYPERGLYCEMIC 
CRISIS TO BE CLASSIFIED AS DM



MONITORING GLYCEMIC 
CONTROL



SELF-BLOOD GLUCOSE 
MONITORING
 VIA FINGER STICK MOST COMMON
 PROVIDES TIMELY FEEDBACK TO THE 

PATIENT
 MOST COMMON ERROR IS BLOOD 

SAMPLE SIZE
 ADVISED BEFORE EACH MEAL AND AT 

BEDTIME



CONTINUOUS GLUCOSE 
MONITORING (CGS)

 TINY SENSOR UNDER THE SKIN
 SENDS INFO VIA RADIO WAVES TO 

MONITOR
 PROVIDES REAL-TIME MEASUREMENTS 

OF BG LEVELS
 GOOD FOR THOSE PATIENTS WITH 

ERRATIC AND UNPREDICTABLE DROPS
 WARNS OF DANGEROUS LEVELS



DexcomG6 
CGS























INSULIN
 EXOGENOUS INSULIN

 INSULIN FROM OUTSIDE SOURCE
 REQUIRED FOR TIDM
 PRESCRIBED FOR PATIENTS WITH T2DM 

WHO CANNOT MANAGE BLOOD GLUCOSE 
LEVELS BY OTHER MEANS







TREATMENT--INSULIN
 HUMAN INSULIN—IDENTICAL TO INSULIN 

PRODUCED BY THE PANCREAS

 HUMAN INSULIN ANALOGS– MODIFIED 
FORMS OF HUMAN INSULIN







RAPID ACTING INSULIN
 ADMINSTERED WITH MEALS (eat within 15 

min)
 Onset 15-30min, Peaks 30min-90 min, 

Duration 3-5 hrs
 INSULIN LISPRO (HUMALOG) 
 INSULIN ASPART (NOVOLOG) 
 INSULIN GLULISINE (APIDRA)
 INHALED HUMAN INSULIN (AFREZZA) 

CAN BE USED IN T1DM AND T2DM



SLOWER ACTING INSULIN
 CAN BE GIVEN SQ, IM, OR IV
 FOR ROUTINE TREATMENT TO CONTROL 

POSTPRANDIAL HYPERGLYCEMIA AND 
BASAL GLYCEMIC CONTROL

 REGULAR INSULIN (HUMULIN R, 
NOVOLIN R)

 USED IN SLIDING SCALE COVERAGE
 ONSET 30-60 MIN; PEAK 2-3 HR; 

DURATION 5-7 HR





INTERMEDIATE
 NPH INSULIN (HUMULIN, NOVOLIN 

N)

 ONSET 1-2 hrs; PEAK 4-6 HOURS; 
DURATION 14-24 HOURS







LONG DURATION
 INSULIN GLARGINE (U-100) 

(LANTUS) 
 INSULIN DETEMIR (LEVEMIR)
 DOSING CAN BE DONE ANY TIME OF THE 

DAY BUT SAME TIME EVERYDAY
 Onset: 1 hour, No Peak, Duration 

24+ hours 



LONGER DURATION
 INSULIN GLARGINE U-300 (TOUJEO
 INSULIN DEGLUDEC (TRESIBA)
 Once Daily
 Dosed in prefilled pens
 Duration: >24 hours



















 



HYPOGLYCEMIA 
UNAWARENESS
 WHEN HYPOGLYCEMIA OCCURS 

FREQUENTLY
 THE BODY CAN LOSE THE EARLY 

WARNING SIGNALS OF THE SYMPATHETIC 
NERVOUS SYSTEM

 PATIENTS SKIP THE FIRST WARNING 
SIGNS

 RISK FOR NEUROLOGICAL SYMPTOMS 
SUCH AS CONFUSION OR LOC



TREATMENT
 ADMINISTER GLUCOSE

JUICE, SODA, BREAD OR CRACKERS
 CHECK FINGERSTICK 15 MIN AFTER 

ADMIN OF GLUCOSE
 IF LEVEL STILL LOW, REPEAT GLUCOSE 
 AFTER REACH NORMAL-EAT MEAL OR 

SNACK



 IN HOSPITAL SETTING OR PATIENT 
UNABLE TO SWALLOW:
 IV DEXTROSE 25-50ML OF D50
 NO IV ACCESS: 1MG IM GLUCAGON 

INJECTION TO RELEASE GLUCOSE STORED 
IN THE LIVER





TYPE 2 DIABETES 
MELLITUS



TYPE 2 DIABETES MELLITUS 
(T2DM)
 MORE COMMON IN ADULTS 
 ACCOUNTS FOR 90-95% OF ALL DM CASES
 PRESENT IN ALL ETHNIC GROUPS BUT 

MORE PREVALENT IN NON-WHITES
 SLOWER ONSET THAN T1DM
 INSULIN IS PRESENT BUT CELLS RESIST
 OVER TIME PANCREAS CANNOT KEEP UP 

WITH THE DEMAND



Leading to T2DM
 INSULIN RESISTANCE

 PRE-DIABETES

 METABOLIC SYNDROME



MODIFIABLE RISK 
FACTORS
 BMI >/= 26 AND RISK INCREASES >30

 PHYSICAL INACTIVITY

 HDL </= 35 MG/dL &/or TG >/= 250mg/
Dl

 METABOLIC SYNDROME



NON-MODIFIABLE RISK 
FACTORS
 FIRST-DEGREE RELATIVE WITH DM
 MEMBERS OF HIGH RISK ETHNIC 

POPULATION
 WOMEN WHO DELIVERED BABY 9LBS OR 

GREATER OR WHO HAD GDM
 HTN
 WOMEN WITH POS
 HgbA1C OF 5.7% OR GREATER
 HISTORY OF CVD







CLINICAL 
MANIFESTATIONS
3 P’S—POLYURIA, POLYDIPSIA, 
POLYPHAGIA
FATIGUE
POOR WOUND HEALING
CARDIOVASCULAR DISEASE (CVD)
RENAL INSUFFICIENCY
RECURRING INFECTIONS—BACTERIAL 
AND YEAST



MEDICAL MANAGEMENT
 EDUCATION
 MONITORING GLYCEMIC CONTROL
 DIET
 EXERCISE
 MONITORING FOR COMPLICATIONS
 ORAL GLUCOSE CONTROL AGENTS
 INSULIN IF NEEDED



ORAL AGENTS/MEDICATIONS
 WORK IN A VARIETY OF WAYS:

 STIMULATE INSULIN RELEASE FROM BETA 
CELLS

 MODULATE THE RISE IN GLUCOSE AFTER 
A MEAL

 DELAY CHO DIGESTION/ABSORPTION



METFORMIN (GLUCOPHAGE)
 MOST COMMONLY USED
 STARTED IMMEDIATELY AFTER THE 

DIAGNOSIS
 SIDE EFFECTS: GI UPSET, AND RARELY 

LACTIC ACIDOSIS
 LOWERS BG AND IMPROVES GLUCOSE 

TOLERANCE







SULFONYLUREAS
 PROMOTE INSULIN RELEASE
 SIDE EFFECTS:  HYPOGLYCEMIA AND 

WEIGHT GAIN
 SECOND-GENERATION DRUGS MORE 

COMMONLY USED:  GLIPIZIDE, 
GLYBURIDE, AND GLIMEPRIDE

 ALCOHOL USE CAN POTENTIATE 
HYPOGLYCEMIA EFFECTS(FLUSHING, 
PALPITATIONS, AND NAUSEA)





MEGLITINIDES (GLINIDES)
 STIMULATE INSULIN RELEASE
 SHORT-ACTING AND TAKEN WITH EACH 

MEAL
 HALF-LIFE IS ONLY 1 HOUR, COMPLETELY 

ABSORBED/METABOLIZED IN 4 HRS
 MAIN SIDE EFFECT IS HYPOGLYCEMIA
 MUST EAT WITHIN 30 MIN OF TAKING 

THIS DRUG



THIAZOLIDINEDIONES 
(GLITAZONES) OR TZD
 PROTOTYPE: pioglitazone (Actos)
 DECREASES INSUSLIN RESISTANCE & MAY 

ALSO DECREASE GLUCOSE PRODUCTION
 ADVERSE EFFECTS:  URI, HA, SINUSITIS, & 

MYALGIA
 CAUTION:  WITH MILD HF; AVOID IN 

SEVERE HF
 PEAKS IN 2 HOURS



ALPHA-GLUCOSIDASE 
INHIBITORS
 DELAYS CHO DIGESTION & ABOSRPTION 

 TO ↓ POSTPRANDIAL ↑ IN BG
 ADVERSE EFFECTS: FLATULENCE, 

CRAMPS, ABD DISTENTION, RUMBLING, 
DIARRHEA

 TAKE WITH FIRST BITE OF MEAL
 KNOWN AS STARCH BLOCKERS
 ACARBOSE (PRECOSE)





DPP-4 (GLIPTINS)
 SITAGLIPTIN (JANUVIA), 

SAXAGLIPTIN (ONGLYZA), 
LINAGLIPTIN (TRADJENTA), 
ALOGLIPTIN (NESINA)

 STIMULATE GLUCOSE DEPENDENT 
RELEASE OF INSULIN AND SUPPRESS 
POSTPRANDIAL RELEASE OF GLUCAGON

 ADVERSE EFFECTS:  SORE THROAT, 
RHINITIS, URI, HA, HYPOGLYCEMIA, AND 
RARELY PANCREATITIS





NON-INSULIN INJECTABLES
 GLP-1 RECEPTOR AGONISTS:  SLOW 

GASTRIC EMPTYING, STIMULATE 
GLUCOSE-DEPENDENT RELEASE OF 
INSULIN, INHIBIT POSTPRANDIAL RELEASE 
OF GLUCAGON, AND SUPPRESS APPETITE

 EXENATIDE (BYETTA)
 USED IN T2DM
 NAUSEA IS COMMON



AMYLIN MIMETIC
 USED TO COMPLEMENT EFFECTS OF 

MEALTIME INSULIN IN T1DM AND T2DM 
PATIENTS

 DELAYS GASTRIC EMPTYING AND 
SUPPRESSES GLUCAGON SECRETION

 ACT IN THE BRAIN TO INCREASE THE 
SENSE OF SATIETY, HELPING TO LOWER 
CALORIC INTAKE

 PRAMLINTIDE (SYMLIN)







LONG-TERM EFFECTS OF 
HYPERGLYCEMIA
 MAJOR CVD:  ISCHEMIC HEART DISEASE, 

STROKE
 LOWER-EXTREMITY AMPUTATION
 DKA, HHS
 SKIN AND SOFT TISSUE INFECTIONS
 PNEUMONIA
 INFLUENZA
 BACTEREMIA/SEPSIS
 TB





VASCULAR EFFECTS
 MACRO EFFECTS:

 CVD/PVD

 MI

 STROKE

 MICRO EFFECTS:

 RETINOPATHY

 PERIODONTAL DZ

 RENAL INSUFFICIENCY/
FAILURE















NEUROLOGICAL EFFECTS
 MECHANISMS NOT COMPLETELY 

UNDERSTOOD
 DAMAGE TO THE NERVE CELLS

 DIABETIC PERIPHERAL NEUROPATHY
 AUTONOMIC NEUROPATHY

































DKA vs. HHS
DKA

 Most often seen in 
T1DM

 Rapid onset
 BG > 250 mg/dL
 pH <7.3
 Bicarb <15 or 16
 Ketones-urine/

serum  +
 Anion Gap +

HHS
 Occurs more 

common in elderly
 Gradual onset
 BG >600 mg/dL
 pH >7.3
 Bicarb >30
 Ketones 

urine/serum   –
 Anion Gap -



































HYPOKALEMIA
 PROMOTES UPTAKE OF POTASSIUM BY 

CELLS
 ACTIVATES A MEMBRANE BOUND 

ENZYME
 IF TOO MUCH INSULIN SIGNIFICANT 

HYPOKALEMIA CAN OCCUR
 EFFECTS ON HEART OF BIGGEST 

CONCERN



LIPOHYPERTROPHY
 ACCUMULATION OF SQ FAT WHEN 

INSULIN IS INJECTED TOO FREQUENTLY 
AT SAME SITE









Acanthosis Nigricans













































































































THE END !!!!!
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