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Objectives

ÅDiscuss the prevalence of Diabetes in the United States.

ÅRecognize the overlapping characteristics of the most common types 
of Diabetes (Type 1 and Type 2).

ÅRecognize the challenges encountered in making the diagnosis of the 
specific types of Diabetes.

ÅDescribe the different types of Diabetes including characteristics of 
the most common genetic types of Diabetes. 
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Diabetes in the United States



9.4 % of the U.S population
National Diabetes Statistics Report, 2017. CDC



25.2 % of those 65 years or older
National Diabetes Statistics Report, 2017. CDC



Diabetes Mellitus Prevalence

National Diabetes Statistics Report, 2017. CDC

30.3 million people

*Equivalent to 
population of 
these states

7.2 million undiagnosed ( 1 of 4 )



Geographic Prevalence and Time

Åhttps://gis.cdc.gov/grasp/diabetes/DiabetesAtlas.html

CDC.org

https://gis.cdc.gov/grasp/diabetes/DiabetesAtlas.html


Economic  Burden

American Diabetes Association, 2017
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Diabetes and Mortality

Å7th cause of death in the U.S.

Å15% increased risk of death versus those without diabetes.

Å30-40% increased risk for those 65 -74 years.

ÅRisk of cardiovascular related death is three-fold higher in those 
with diabetes.

ÅMost of deaths are related to cardiovascular events.

Tancrediet al. NEJM. 2015
Standards of Medical Care-Diabetes-2016



Diagnosis

Å!мŎ  όDƭȅŎŀǘŜŘ ƘŜƳƻƎƭƻōƛƴύ җ сΦр҈  ƻǊ

ÅCŀǎǘƛƴƎ tƭŀǎƳŀ DƭǳŎƻǎŜ җ мнс ƳƎκdLor

Åн ƘƻǳǊ ǇƭŀǎƳŀ ƎƭǳŎƻǎŜ җ нлл ƳƎκdLon a 75 g oral glucose 
tolerance test  or

ÅRandom glucose  greater than 200 mg/dLwith symptoms

.
Standards of Medical Care-Diabetes-2016



Why these numbers?

Mayfield.AFP.1998



Types of Diabetes



Patient
Å29 year old man

ÅPresented to PCP with a few months of excessive urination, 
headaches, fatigue and worsening anxiety

ÅBP of 152/99, HR of 78, BMI was: 26

ÅNormal Physical Exam

ÅMedical History: mild anxiety, no surgeries, no medications 

ÅFamily History: Grandfather with type 2 diabetes, Mother with Lupus 
and Hypothyroidism, Sister with rheumatoid arthritis

ÅSocial History: Does not smoke, alcohol twice a month (2-3 drinks), no 
recreational drugs, does not exercise, works at a bank



Labs - Plan
ÅMetabolic Panel
ÅGlucose of 397 mg/dL, non fasting
ÅCreatinine 1.0
ÅElectrolytes normal
ÅAnion gap normal
ÅGlycosuria and small amount of ketones in urine

ÅA1c 9.8%

ÅComplete blood count normal

ÅPCP started him on Hydrochlorothiazide 25 mg daily, Metformin 1000 
mg twice a day and Glipizide 5 mg twice a day, Glucometer provided



Follow up (3 weeks)

ÅHeadaches persisted, excessive urination persisted

ÅBP 145/96, BG at home: 240-300 mg/dL(fasting and before supper)

ÅAdded Lisinopril 20 mg daily, Added Lantus 10 unit daily (up-titrated 
to 25 units) over the following 2 weeks



Follow up (6 weeks)

ÅBP 140/85, BG at home fating: 120-150, before supper 200-250 mg/dL. 

ÅHeadaches continue, urination is much better, reports anxiety attacks.

ÅLabs: CMP with glucose of 198 mg/dL, electrolytes normal, creatinine 
normal, TSH 2.4 (normal). 

ÅIncreased Glipizide to 10 mg twice a day

ÅReferred to Endocrinology for diabetes and resistant hypertension



What Kind of Diabetes does he have?



Endocrinology

FBG were 99-130 mgdL, Before meals: 160-280 mg/dL

Decrease Lantus to 20 units, Start Novolog5 units with meals, Stop Glipizide, 
Continue Metformin

Reports occasional palpitations and pounding headaches

Aldosterone:  9 ng/dL(normal)

Renin Activity: 5.9 ng/mL/h (normal)

24 hour urine Metaneprhine: 958 (elevated)

24 hour urine Normetanephrine: 1956 mcg/24 h (elevated)

24 hour urine Norepinephrine: 1252 mcg/24 h (elevated)



CT of the Adrenals



Pheochromocytoma

ÅPrepared for (alpha blockade) laparoscopic left adrenalectomy

ÅSurgery ςPathology confirms Pheochromocytoma

Å3 days in the hospital-corrective doses of Novolog

ÅLeaves hospital with plans on resuming Metformin only (never does)



3 months later

ÅAsymptomatic

ÅBP normal off medications

ÅA1c: 5.6%

ÅMetabolic Panel normal with FBG: 92

ÅNo medications



6 months later

ÅAsymptomatic

ÅNormal BP

ÅA1c 5.5%

ÅNo Medications



What Kind of Diabetes was it?



Types of Diabetes Mellitus:

Historically Over-simplified



Blood Glucose

Insulin
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Type 1Normal Type 2
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Tools

ÅClinical Features

ÅBeta Cell Autoimmunity (GAD, IIA, ICA, IA-2, ZnT8)

ÅBeta Cell Function (c-peptide)

ÅGenetics

.
Jones et al. DiabeticMedicine.2013



Type 1 and Type 2: General Characteristics

Type 1 Type 2

Autoimmune Beta Cell Destruction Insulin Resistance

Complete Insulin Deficiency VariableInsulin deficiency

Typicallydiagnosed at young age Typicallydiagnosed at older age

Not necessarilyobese Commonlyobese

GlucoseVariability Lessglucose variability

Antibodies present (most of the time) No antibodies present

Insulin Dependent May respond to oral medications, progressesto 
insulin dependent

Higherrisk for DKA Lowerrisks for DKA

Geneticinfluences, possible environmental influencesGenetic and environmentalinfluences



Adding to the Complexity...

ÅBeta Cell dysfunction is likely to be a primary defect regardless of 
type

ÅHyperglycemia can impair beta cell function

ÅKetoacidosis can happen on both

ÅHigh prevalence of overweight/obesity type 1   - 20-30% 

ÅάIƻƴŜȅ aƻƻƴ tŜǊƛƻŘǎέ ƛƴ ¢ȅǇŜ м ŘƛŀōŜǘŜǎ



Type 2                              Type 1
National Diabetes Statistics Report, 2017. CDC



Gestational Diabetes Mellitus

ÅDuring Pregnancy

ÅPlacental hormones counteract the function of insulin

ÅInsufficient pancreatic function

Å2.1% of pregnant women in the United States

ÅUsually develops in the second or third trimester

ÅAssociated with pregnancy complications

Å50% risk of developing type 2 diabetes in their lifetime



Pancreatic Diseases

ÅChronic Pancreatitis Associated Diabetes

ÅPancreatic Surgery ς²ƘƛǇǇƭŜΩǎ

ÅPancreatic tumors

ÅCystic Fibrosis Related Diabetes

ÅIŜǊŜŘƛǘŀǊȅ IŜƳƻŎƘǊƻƳŀǘƻǎƛǎ ό²ƛƭǎƻƴΩǎύ ǊŜƭŀǘŜŘ 5ƛŀōŜǘŜǎ 
Del Prato S, et al. Diabetes Reviews. 1993

Moran A, et al. Diabetes. 1994



Endocrine Diseases
Counter-regulatory hormones 

ÅCortisol

ÅGrowth hormone                 

ÅEpinephrine

ÅGlucagon

Antagonize the action of insulin



/ǳǎƘƛƴƎΩǎ {ȅƴŘǊƻƳŜ - Cortisol

PanceEndocrinology



Acromegaly ςGrowth Hormone

Medindia.net



Pheochromocytoma-Epinephrine



Glucagonoma- Glucagon


