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Grading of Evidence 
ADA’s grading system uses A, B, C, E to show the evidence level that supports 

each recommendation.

 A—Clear evidence from well-conducted, generalizable randomized 

controlled trials that are adequately powered

 B—Supportive evidence from well-conducted cohort studies

 C—Supportive evidence from poorly controlled or uncontrolled studies

 E—Expert consensus or clinical experience



IMPROVING CARE AND PROMOTING HEALTH IN 

POPULATIONS

 Over the past 10 years, patients w/ diabetes who 

achieve recommended A1C, BP, and LDL cholesterol 

levels has increased. 

 The mean A1C nationally among people with diabetes 

has declined from 7.6% from 1999–2002 to 7.2% from 

2007–2010 (NHANES).

 Also major improvements in CV outcomes and 

reductions in microvascular complications



Nevertheless, 33–49% of patients still do not meet targets 

for glycemic, blood pressure, or cholesterol control, and 

only 14% meet targets for all three measures while also 

avoiding smoking. 



Optimal diabetes management requires an organized, 

systematic approach and the involvement of a coordinated 

team of dedicated health care professionals working in an 

environment where patient-centered high-quality care is a 

priority. 



RECOMMENDATIONS
 Ensure treatment decisions are timely, rely on 

evidence-based guidelines, and are made with patients 

based on individual preferences, prognoses, and 

comorbidities. B 

 Emphasize productive interactions between a prepared 

proactive care team and an informed activated patient. 

A 



 Care systems should facilitate team-based care, patient 

registries and community involvement to meet patient 

needs. B

 Efforts to assess the quality of diabetes care and create 

quality improvement strategies should incorporate 

reliable data metrics, to promote improved processes of 

care and health outcomes, with simultaneous emphasis 

on costs. E 



Tailoring Treatment for Social 

Context

 Health inequities related to diabetes are well 

documented and are heavily influenced by social 

determinants of health. 

 Social determinants of health are defined as:

Economic, Environmental, Political, Social conditions in 

which people live



Recommendations 
 Providers should assess social context, including 

potential food insecurity, housing stability, and financial 

barriers, and apply that information to treatment 

decisions. A 

 Refer patients to local community resources when 

available. B 

 Provide patients with self-management support from 

lay health coaches, navigators, or community health 

workers when available. A 









CLASSIFICATION AND 

DIAGNOSIS OF DIABETES 
1.Type 1 diabetes (autoimmune β-

cell destruction, absolute insulin 

deficiency) 

2. Type 2 diabetes (progressive loss 

of β-cell insulin secretion frequently 

on the background of insulin 

resistance) 

3.Gestational diabetes mellitus 

(GDM) (diabetes diagnosed in the 

2nd or 3rd trimester of pregnancy that 

was not clearly overt diabetes prior to 

gestation) 

4.Specific types of diabetes due to 
other causes:

 Monogenic diabetes syndromes 
(such as neonatal diabetes and 
maturity-onset diabetes of the 
young)

 Diseases of the exocrine pancreas 
(such as cystic fibrosis and 
pancreatitis)

 Drug- or chemical-induced 
diabetes (such as with 
glucocorticoid use, in the 
treatment of HIV/AIDS, or after 
organ transplantation) 

 Autoimmune Insulin Resistance 
Syndromes 



Diagnostic Tests for Diabetes 



 There is some discordance between A1C, FPG, and 2-

h PG.

 The 2-h PG diagnoses more people with diabetes than 

the FPG or A1C. 

 When there are discrepancies between A1C and 

plasma glucose levels consider that the A1C assay 

may not be reliable for that individual (sickle cell trait or 

hemoglobinopathies) that may skew A1C result 



 Unless there is a clear clinical diagnosis based on overt 

signs of hyperglycemia, a second test is required for 

confirmation, either repeating the same test used 

initially or a different test. 

 If patients have test results near the margins of the 

diagnostic threshold, repeat 3–6 months. 



Trivia Time  
 Where did the name diabetes come from?

1) Meaning sweet urine

2) Meaning urinating twice as much

3) Meaning flowing through 



Trivia
 The Greek physician Aretaeus (30-90CE) was credited 

with coming up with the name "diabetes." He recorded 

a disease with symptoms such as constant thirst 

(polydipsia), excessive urination (polyuria) and weight 

loss. 

 He named the condition "diabetes," meaning "a flowing 

through.

http://www.diabetes.co.uk/diabetes-symptoms.html


Categories of Increased Risk 

for Diabetes (Prediabetes) 

 “Prediabetes” glucose levels do not meet the criteria 

for diabetes but are too high to be considered normal.

 Prediabetes should be viewed as increased risk for 

diabetes and cardiovascular disease (CVD). 





COMPREHENSIVE MEDICAL EVALUATION AND 

ASSESSMENT OF COMORBIDITIES 

A patient-centered communication style that uses person-

centered and strength-based language, uses active 

listening, elicits patient preferences and beliefs, and 

assesses literacy and potential barriers to care should be 

used. B 



 A complete medical evaluation should be performed at 

the initial visit to: 

 ❍ Confirm the diagnosis and classify diabetes. B 

 ❍ Evaluate for diabetes complications and potential 

comorbid conditions. E 

 ❍ Begin patient engagement in the formulation of a 

care management plan. B 

 ❍ Develop a plan for continuing care. B 



Components of the Comprehensive Diabetes Medical Evaluation at 

Initial and Follow-Up Visits 





Immunization 
 Adults with diabetes should receive vaccinations 

according to age specific recommendations. See the 

Centers for Disease Control and Prevention website for 

current recommendations. 



 Provide routinely recommended vaccinations for children and 
adults with diabetes by age. C 

 Annual vaccination against influenza is recommended for all 
people >6 months of age, including those with diabetes. C 

 Vaccination against pneumococcal disease, including 
pneumococcal pneumonia, with 13-valent pneumococcal 
conjugate vaccine (PCV13) is recommended for children before 
age 2 years. People with diabetes ages 2 through 64 years should 
also receive 23-valent pneumococcal polysaccharide vaccine 
(PPSV23). At age 65 years, regardless of vaccination history, 
additional PPSV23 vaccination is necessary. C 

 Administer 3-dose series of hepatitis B vaccine to unvaccinated 
adults with diabetes ages 19 through 59 years. C 

 Consider administering 3-dose series of hepatitis B vaccine to 
unvaccinated adults with diabetes ages >60 years. C 



Assessment of 

Comorbidities 
 Besides assessing diabetes-related complications, be 

aware of common comorbidities that affect people with 

diabetes and may complicate management. 



Autoimmune Diseases 

 Consider screening patients with type 1 diabetes for 

autoimmune thyroid disease and celiac disease soon 

after diagnosis. B 



Cognitive Impairment/ 

Dementia

 In people with a history of cognitive 

impairment/dementia, treatment should be tailored to 

avoid significant hypoglycemia. B 



Conditions more commons in 

persons with diabetes

 Fatty liver disease

 Hepatocellular carcinoma

 Hip fractures

 Low testosterone in men

 Obstructive sleep apnea

 Periodontal disease



Cancer 
 Diabetes is associated with increased risk of cancers of 

the liver, pancreas, endometrium, colon/rectum, breast, 

and bladder. 

 The association may result from shared risk factors 

between type 2 diabetes and cancer (older age, 

obesity, and physical inactivity) but may also be due to 

diabetes-related factors, such as underlying disease 

physiology or diabetes treatments. 



 Patients with diabetes should be encouraged to 

undergo recommended age- and sex-appropriate 

cancer screenings and to reduce their modifiable 

cancer risk factors (obesity, physical inactivity, and 

smoking). 



LIFESTYLE MANAGEMENT 

 Lifestyle management is a fundamental aspect of 

diabetes care and includes:

 diabetes self-management education and support 

(DSMES)

 medical nutrition therapy (MNT)

 physical activity

 smoking cessation counseling

 psychosocial care. 



Recommendations 

All people with diabetes should participate in DSMES to 

facilitate the knowledge, skills, and ability necessary for 

self-care and self-management B 

 There are four critical times to evaluate the need for 

DSMES: 

 At diagnosis

 Annually

 when complicating factors arise

 When transitions in care occur. E 



Recommendations 

 Facilitating appropriate diabetes self-management and 
improving clinical outcomes, health status, and quality 
of life are key goals of DSMES to be measured and 
monitored as part of routine care. C 

 Effective DSMES should be patient centered, may be 
given in group or individual settings or using 
technology, and should help guide clinical decisions. A 

 Because DSMES can improve outcomes and reduce 
costs B, adequate reimbursement by third- party 
payers is recommended. E 



Trivia Time 
 What are water tasters? 

1. People who liked different types of water

2. People who tested urine to see if it was sweet and 

attracted ants or flies 

3. People who tasted urine to check for diabetes





Nutrition Therapy 
 Goals of nutrition therapy are to promote and support 

healthful eating patterns in achieving and maintaining 

body weight, BG, blood pressure, and lipid goals while 

addressing individual issues, including access to 

healthful foods, personal and cultural preferences, and 

other factors. 

 The diabetes plate method is commonly used for 

providing basic meal planning guidance. 





Weight Management 
 Lifestyle intervention programs should be intensive and 

have frequent follow-up 

 There is strong and consistent evidence that modest 

persistent weight loss can delay the progression from 

prediabetes  diabetes and is beneficial to the 

management of T2DM



Alcohol 
 Moderate alcohol intake does not have major 

detrimental effects on long-term blood glucose control 

in people with diabetes. 

 Risks associated with alcohol consumption include 

hypoglycemia (esp those using insulin or insulin 

secretagogue therapies), weight gain, and 

hyperglycemia (for those consuming excessive 

amounts). 



Nonnutritive Sweeteners 
 For some people with diabetes who are used to sugar-

sweetened products, nonnutritive sweeteners 

(containing few or no calories) may be an acceptable 

substitute for nutritive sweeteners. 



Physical Activity 
 Most adults with type 1 C and type 2 B diabetes should engage in 

150 min or more of moderate- to-vigorous intensity aerobic activity 
per week, spread over at least 3 days/week, with no more than 2 
consecutive days without activity

 Adults with type 1 C and type 2 B diabetes should engage in 2–3 
sessions/week of resistance exercise on nonconsecutive days. 

 All adults, and particularly those with type 2 diabetes, should 
decrease the amount of time spent in daily sedentary behavior. B 
Prolonged sitting should be interrupted every 30 min C 

 Flexibility and balance training are recommended 2–3 times/week 
for older adults with diabetes. (Yoga and tai-chi). C 



Exercise in the Presence of Specific Long-term 

Complications of Diabetes 

 Retinopathy 

 If proliferative diabetic retinopathy or severe NPDR is 

present, then vigorous/intense exercise may be 

contraindicated because of the risk of triggering 

vitreous hemorrhage or retinal detachment. 

 Consultation with an ophthalmologist prior to engaging 

in an intense exercise regimen may be appropriate. 



 Peripheral Neuropathy 

 Decreased pain sensation and a higher pain threshold 

in the extremities result in an increased risk of skin 

breakdown, infection, and Charcot joint destruction with 

some forms of exercise. 



 Autonomic Neuropathy 

 Can increase the risk of exercise-induced injury or adverse 

events through decreased cardiac responsiveness to 

exercise, postural hypotension, impaired thermo- regulation, 

impaired night vision due to impaired papillary reaction, and 

greater susceptibility to hypoglycemia. 

 Cardiovascular autonomic neuropathy is also an 

independent risk factor for cardiovascular death and silent 

myocardial ischemia. 

 Pts with diabetic autonomic neuropathy should undergo 

cardiac investigation before beginning physical activity more 

intense than that to which they are accustomed. 



Psychosocial Issues 
 Psychosocial care should be integrated with a collaborative, 

patient- centered approach and provided to all people with 
diabetes A 

 Psychosocial screening and follow-up may include: 

1. attitudes about diabetes

2. expectations for medical management and outcomes

3. affect or mood

4. general and diabetes-related quality of life

5. available resources ( financial, social, and emotional), 

6. psychiatric history. E 



 Providers should consider assessment for symptoms of 

diabetes distress, depression, anxiety, disordered 

eating, and cognitive capacity. B 

 Consider screening older adults (aged ≥65 years) with 

diabetes for cognitive impairment and depression. B 



Diabetes Distress 

(DD)

 Routinely monitor people with diabetes for diabetes 

distress (DD), particularly when treatment targets are 

not met and/or at the onset of diabetes complications. 

B 



 DD is very common and is distinct from other 
psychological disorders. 

 refers to significant negative psychological reactions 
related to emotional burdens and worries specific to an 
individual’s experience in having to manage a severe, 
complicated, and demanding chronic disease such as 
diabetes. 

 If identified, the person should be referred for specific 
diabetes education to address areas of diabetes self-
care that are most relevant to the patient and impact 
clinical management. 



Serious Mental Illness 
 Annually screen people who are prescribed atypical 

antipsychotic medications for prediabetes or diabetes. 

B 

 If a second-generation antipsychotic medication is 

prescribed for adults with diabetes, changes in weight, 

glycemic control, and cholesterol levels should be 

carefully monitored and the treatment regimen should 

be reassessed. C 





PREVENTION OR DELAY OF 

TYPE 2 DIABETES 

 At least annual monitoring for the development of 

diabetes in those with prediabetes is suggested. E 

 Patients with prediabetes should be referred to an 

intensive behavioral lifestyle intervention program



Pharmacologic 

Interventions 
 Metformin therapy for prevention of type 2 diabetes 

should be considered in those with prediabetes. A 

 Long-term use of metformin may be associated with 

vitamin B12 deficiency, and periodic measurement of 

vitamin B12 levels should be considered- especially in 

those with anemia or peripheral neuropathy. B 



 Pharmacologic agents including metformin, α-

glucosidase inhibitors, orlistat, (GLP-1) receptor 

agonists, and TZD’s have each been shown to 

decrease incident diabetes to various degrees in those 

with prediabetes in research studies, though none are 

approved by the U.S. FDA specifically for diabetes 

prevention. 

 Metformin has the strongest evidence base and long-

term safety as pharmacologic therapy for diabetes 

prevention 



Trivia Time 
 What does the word pancreas mean? 

1. Gland separated into multiple cells/ducts

2. Fish like gland 

3. Sweet bread 



 The pancreas was first identified by Herophilus (335–

280 BC), a Greek anatomist and surgeon.[33] A few 

hundred years later, Rufus of Ephesus, another Greek 

anatomist, gave the pancreas its name. Etymologically, 

the term "pancreas", a modern Latin adaptation of 

Greek πάγκρεας,[34] [πᾶν ("all", "whole"), and κρέας

("flesh")],[35] originally means sweetbread,[36] although 

literally meaning all-flesh, presumably because of its 

fleshy consistency.

https://en.wikipedia.org/wiki/Herophilus
https://en.wikipedia.org/wiki/Greeks
https://en.wikipedia.org/wiki/Anatomist
https://en.wikipedia.org/wiki/Surgery
https://en.wikipedia.org/wiki/Pancreas#cite_note-33
https://en.wikipedia.org/wiki/Rufus_of_Ephesus
https://en.wikipedia.org/wiki/Latin
https://en.wikipedia.org/wiki/Greek_language
https://en.wikipedia.org/wiki/Pancreas#cite_note-O'Brien-34
https://en.wikipedia.org/wiki/Pancreas#cite_note-35
https://en.wikipedia.org/wiki/Sweetbread
https://en.wikipedia.org/wiki/Pancreas#cite_note-Green2008-36


GLYCEMIC TARGETS 
 Assessment of Glycemic Control

Self-monitoring of blood glucose (SMBG) frequency 

and timing should be dictated by patients’ specific 

needs and goals. 

 SMBG is especially important for patients treated with 

insulin to monitor for and prevent asymptomatic 

hypoglycemia and hyperglycemia. 



Recommendations 
 Most patients using intensive insulin regimens (MDI) or insulin 

pump therapy should perform SMBG 

1. prior to meals and snacks

2. at bedtime

3. occasionally postprandially

4. prior to exercise

5. when they suspect low blood glucose

6. after treating low blood glucose until they are normoglycemic

7. prior to critical tasks such as driving. B 



 SMBG allows patients to evaluate their responses to 

therapy and assess whether targets are being met.

 It can help in preventing hypoglycemia and adjusting 

medications

 Evidence supports a correlation between SMBG 

frequency and lower A1C in insulin treated patients. 



 Evidence is lacking on when and how often SMBG is 

needed for patients who do not use intensive insulin 

regimens such as those with type 2 diabetes using oral 

agents and/or basal insulin. 



 SMBG accuracy is dependent on both the instrument 

and the user. 

 Evaluate each patient’s technique initially and at 

regular intervals thereafter. Evaluate the ongoing need 

for and frequency of SMBG at each visit. 

 CGM measures interstitial glucose (which correlates 

well with plasma glucose), and most CGM devices 

include alarms for both hypoglycemic and 

hyperglycemic excursions. 

 A “ flash” CGM device, which does not have alarm 

functions, was recently approved for use in adults. 





A1C Testing 

 Perform the A1C test at least two times a year in 

patients who are meeting treatment goals (and who 

have stable glycemic control). E 

 Perform the A1C test quarterly in patients whose 

therapy has changed or who are not meeting glycemic 

goals. E 

 Point-of-care (POC) testing for A1C provides the 

opportunity for more timely treatment changes. E 



A1C Goals 
 A reasonable A1C goal for many non-pregnant adults is <7% A 

 Providers might reasonably suggest more stringent A1C goals 
(<6%) if this can be achieved without significant hypoglycemia.C

 Less stringent A1C goals (such as <8% may be appropriate for 
patients with a history of severe hypoglycemia, limited life 
expectancy, advanced microvascular or macrovascular
complications, extensive comorbid conditions, or long-standing 
diabetes in whom the goal is difficult to achieve despite diabetes 
self-management education, appropriate glucose monitoring, and 
effective doses of multiple glucose-lowering agents including 
insulin. B 



Hypoglycemia 
 • Individuals at risk for hypoglycemia should be asked 

about symptomatic and asymptomatic hypoglycemia at 

each encounter. C 



 Glucagon should be prescribed for all individuals at 

increased risk of clinically significant hypoglycemia

 Caregivers, school personnel, or family members of 

these individuals should know where it is and when and 

how to administer it. E 



 Hypoglycemia unawareness or one or more episodes 
of severe hypoglycemia should trigger reevaluation of 
the tx regimen. E 

 Insulin-treated patients with hypoglycemia 
unawareness or an episode of clinically significant 
hypoglycemia should be advised to raise their glycemic 
targets to strictly avoid hypoglycemia for at least 
several weeks in order reverse hypoglycemia 
unawareness A 

 Ongoing assessment of cognitive function is suggested 
with increased vigilance for hypoglycemia by the 
clinician, patient, and caregivers if low cognition or 
declining cognition is found. B 



OBESITY MANAGEMENT FOR THE TREATMENT OF 

TYPE 2 DIABETES

 There is strong and consistent evidence that obesity 

management can delay the progression from 

prediabetes to type 2 diabetes and may be beneficial in 

the treatment of type 2 diabetes.

 In overweight and obese patients with type 2 diabetes, 

modest and sustained weight loss has been shown to 

improve glycemic control and to reduce the need for 

glucose- lowering medications. 



 At each patient encounter, BMI should be calculated 

and documented in the medical record. B 

 Providers should advise overweight and obese patients 

that, in general, higher BMIs increase the risk of CVD 

and all-cause mortality. 

 Providers should assess each patient’s readiness to 

achieve weight loss and jointly determine weight loss 

goals and intervention strategies. 



Diet, Physical Activity, and 

Behavioral Therapy 
 Diet, physical activity, and behavioral therapy designed to achieve 

>5% weight loss should be prescribed for overweight and obese 
patients with type 2 diabetes A 

 Interventions should be high intensity (≥16 sessions in 6 months) 
and focus on diet, physical activity, and behavioral strategies to 
achieve a 500–750 kcal/day energy deficit. A 

 Diets should be individualized A 

 For patients who achieve short- term weight-loss goals, long-term 
(≥1 year) comprehensive weight maintenance programs should be 
prescribed. Such programs should provide at least monthly contact 
and encourage ongoing monitoring of body weight (weekly or more 
frequently), continued consumption of a reduced-calorie diet, and 
participation in high levels of physical activity (200–300 min/week). 
A 



Pharmacotherapy 

 When choosing glucose-lowering medications for overweight 
or obese patients with type 2 diabetes, consider their effect 
on weight. E 

 Whenever possible, minimize the medications for comorbid 
conditions that are associated with weight gain. E 

 Weight loss medications may be effective as adjuncts to 
diet, physical activity, and behavioral counseling for selected 
patients with type 2 diabetes and BMI ≥27. A 



 If a patient’s response to weight loss medications is 

<5% weight loss after 3 months or if there are any 

safety or tolerability issues at any time, the medication 

should be discontinued and alternative medications or 

treatment approaches should be considered. A 



Trivia Time
 When were the first portable blood glucose meters able 

to be used at home for patients?

 1) 1960

 2) 1970

 3) 1980 



 In 1969-1970, the first portable blood glucose meter 

was created by Ames Diagnostics. It was called the 

Ames Reflectance Meter (ARM). Ames later became a 

part of Bayer. The device looked a lot like the tricorder

devices used in the original Star Trek series. 

 They cost about $650 and were only for doctors to use 

in their practices or hospitals. Portable blood glucose 

meters for home use by patients were not sold in the 

U.S. until the 1980's.





Metabolic Surgery 
 Metabolic surgery should be recommended as an option to 

treat type 2 diabetes in appropriate surgical candidates with 
BMI ≥40 (BMI ≥37.5 in Asian Americans) and in adults with 
BMI 35.0–39.9 (32.5–37.4 in Asian Americans) when 
hyperglycemia is inadequately controlled despite lifestyle 
and optimal medical therapy. A 

 Metabolic surgery should be considered as an option for 
adults with type 2 diabetes and BMI 30.0–34.9 (27.5–32.4 in 
Asian Americans) if hyperglycemia is inadequately controlled 
despite optimal medical control by either oral or injectable 
medications (including insulin). B 



 Metabolic surgery should be performed in high-volume 
centers with multidisciplinary teams that understand 
and are experienced in the management of diabetes 
and gastrointestinal surgery. C 

 Long-term lifestyle support and routine monitoring of 
micronutrient and nutritional status must be provided to 
patients after surgery, according to guidelines for 
postoperative management of metabolic surgery by 
national and international professional societies. C 



 People presenting for metabolic surgery should receive 

a comprehensive mental health assessment. B 

 Surgery should be postponed in patients with histories 

of alcohol or substance abuse, significant depression, 

suicidal ideation, or other mental health conditions until 

these conditions have been fully addressed. E 



 People who undergo metabolic surgery should be 

evaluated to assess the need for ongoing mental health 

services to help them adjust to medical and 

psychosocial changes after surgery. C 



PHARMACOLOGIC APPROACHES TO 

GLYCEMIC TREATMENT

 Pharmacologic Therapy for Type 1 Diabetes 

 Most people with type 1 diabetes should be treated with an MDI 
regimen of prandial insulin and basal insulin or continuous 
subcutaneous insulin infusion (CSII). A 

 Most individuals with type 1 diabetes should use rapid-acting 
insulin analogs to reduce hypoglycemia risk. A 

 Consider educating individuals with type 1 diabetes on matching 
prandial insulin doses to carbohydrate intake, premeal blood 
glucose levels, and anticipated physical activity. E 

 Individuals with type 1 diabetes who have been successfully using 
CSII should have continued access to this therapy after they turn 
65 years of age. E 



 Pharmacologic Therapy for Type 2 Diabetes 

 Metformin, if not contraindicated and if tolerated, is the 

preferred initial pharmacologic agent for the treatment 

of type 2 diabetes. A 

 Consider initiating insulin therapy (with or without 

additional agents) in patients with newly diagnosed 

type 2 diabetes who are symptomatic and/or have A1C 

≥10% and/or blood glucose levels ≥300 mg/dL E 



 Consider initiating dual therapy in patients with newly 

diagnosed type 2 diabetes who have A1C ≥9% E

 In patients without atherosclerotic CVD (ASCVD), if 

monotherapy or dual therapy does not achieve or 

maintain the A1C goal over 3 months, add an additional 

anti-hyperglycemic agent. A 



 In patients with type 2 diabetes and established 

ASCVD, anti- hyperglycemic therapy should begin with 

lifestyle management and metformin and subsequently 

incorporate an agent proven to reduce major adverse 

cardiovascular events and cardiovascular mortality 

(currently empaglifozin and liraglutide), after 

considering drug-specific and patient factors. A



 In patients with type 2 diabetes and established 

ASCVD, after lifestyle management and metformin, the 

antihyperglycemic agent canagliflozin may be 

considered to reduce major adverse cardiovascular 

events, based on drug-specific and patient factors. C









Thank you! 
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