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(PBL) Care of Diabetes
Complications by Family Physicians
Edward Shahady, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose any
relationships with commercial interests upon nomination/invitation of participation. Disclosure
documents are reviewed for potential conflict of interest (COI), and if identified, conflicts are
resolved prior to confirmation of participation. Only those participants who had no conflict of
interest or who agreed to an identified resolution process prior to their participation were involved
in this CME activity.
The following individual(s) in a position to control content for this session have disclosed the
following relevant financial relationships
Edward Shahady, MD, FAAFP
• Consultant or Advisory Board: Novo Nordisc (Diabetes)
All other individuals in a position to control content for this session have indicated they have no
relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will not include discussion of
unapproved or investigational uses of products or devices.

Edward Shahady, MD, FAAFP
Medical Director, Diabetes Master Clinician Program; Clinical Professor, University of Florida,
Gainesville
Dr. Shahady is a graduate of the West Virginia University School of Medicine in Morgantown.
As medical director of the Diabetes Master Clinician Program, he visits physicians’ offices and
teaches them how to use an Internet-based diabetes registry and conduct group visits. The
program enables population-based achievement of quality goals for diabetes, lipids, and blood
pressure. More than 500 physicians and 1,000 office staff use the program in several states.
Dr. Shahady has contributed more than 190 scientific articles and five books to the medical
literature in the areas of diabetes, lipidology, the metabolic syndrome, group medical visits,
sports medicine, musculoskeletal medicine, behavioral science, physician retirement, the
patient-centered medical home (PCMH), participatory teams, and the contribution of family
medicine to effective health systems. He serves on the editorial boards of Consultant,
Consultant for Pediatricians, and Journal of Clinical Lipidology. He created and manages three
websites to help teach primary care physicians and their office staff: Diabetes Master Clinician
Program, Diabetes University, and Family Medicine Teams.
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Learning Objectives
1.

Practice applying new knowledge and skills gained from
Care of Diabetes Complications by Family Physicians
sessions, through collaborative learning with peers and
expert faculty.

2.

Identify strategies that foster optimal management of
diabetes complications, within the context of professional
practice.

3.

Formulate an action plan to implement practice changes,
aimed at improving patient care.

Associated Session
• Care of Diabetes Complications by Family
Physicians
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Audience Engagement System
Step 1

Step 2

Step 3

History of Present Illness
•
•
•
•
•
•
•

55 year white male-Family HX positive for Diabetes
HbA1c 6.2
FBS 130
4 month history of being tired.
BMI 35
Notes increased appetite and increased urination
Nothing significant with the physical exam
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Question
• What other lab tests would you obtain?

Laboratory
• Triglycerides 180, HDL 39, LDL 129 Total
Cholesterol 204, Non HDL 165
• GFR 80
• AM urine Albumin to Creatinine ratio <30 mg/g
• ALT AST Normal
• CBC and Metabolic Profile WNL
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Question
• How would you treat him?

Follow up
• You encouraged lifestyle changes with a
goal of 150 mins a week of exercise and a
referral to a dietician.
• You decided to use metformin daily
gradually increasing to 2000mg a day
• You also decided to prescribe atorvastatin
40 mg a day
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Metformin and Pre-diabetes
• The American Diabetes Association’s 2017 guideline recommendations
for metformin use in prediabetes have evolved
• Recommendations suggest lifestyle changes plus metformin in patients
with prediabetes and additional risk factors (BMI ≥ 35 kg/m2, age < 60
years, prior gestational diabetes mellitus) or rising hemoglobin A1c
(HbA1c)
• Pre-diabetes (HbA1c 5.7-6.4%, fasting glucose 100-125 mg/dL, 2-h
post-stimulated glucose 140-199 mg/dL)
American Diabetes Association Standards of Medical Care in Diabetes. Prevention or delay of type 2 diabetes. Diabetes
Care 2017; 40 (Suppl. 1): S44-S47

10 years later
• You have not seen since initial care—he moved out of town
and recently returned.
• He now complains of night time leg pain in both legs, loss of
balance and leg pain with exercise
• Has not been able to exercise and follow diet—he takes
metformin 2000mg a day
• His Dr. stopped the atorvastatin
• Weight goes up and down-BMI 34
• B/P 143/88
• Labs HbA1c 8.3, Creatinine 1.7
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Further evaluation?
• What additional physical exam?
• What additional labs?

Additional Information
• Exam reveals loss of ability to feel pressure from Mono
filament being bent in both feet
• B12 levels normal,
• AST & ALT 4 X normal, GFR 41, Urine Alb/Crt ratio 65
mg/g
• ABI (Ankle Brachial Index )Normal,
• Cholesterol 200, LDL 111, HDL 33, Triglycerides 280, Non
HDL cholesterol 167
• Blood Pressure 138/85 average of 3 measurements
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How would you Rx?
• Lipid abnormalities Cholesterol 200, LDL 111, HDL
33, Triglycerides 280, Non HDL cholesterol 167
• Blood Pressure 138/85 average of 3 measurements

Rx
• Lipids—high dose statin atorvastatin 40
mg or Rosuvastatin 20 mg-will lower LDL,
Trigs, Non HDL increase HDL
• B/P ACE or ARB with caution—measure
GFR and Potassium one week later
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How would you Rx?
• Elevated A1C—8.3

Rx
• Metformin reduced dose 1000 mg a day
• SGLT2-I not effective when GFR <45,
GLP1 RA which one Liraglutide or
Semiglutide.
• May need insulin but risk of hypoglycemia?
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How would you Evaluate and Rx?
• AST & ALT 4 X normal
• GFR 41, Urine Alb/Crt ratio 65 mg/g

Key elements of Rx
• Lipids—high dose statin atorvastatin 40 mg or rosuvastatin 20
mg-will lower LDL, Trigs, Non HDL increase HDL
• B/P ACE or ARB with caution—measure GFR and K one week
later
• Metformin reduced dose 1000 mg a day
• SGLT2-I not effective when GFR <45, GLP1 RA which one
liraglutide or semiglutide.
• Life style, wt loss, Exercises and stretching for leg strength
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Use of diabetes drugs in CKD
Thiazolidinediones
(pio, rosiglitazone)

No dose adjustment-but caution with edema

DPP4 Inhibitors

Reduce dosage for alogliptin, saxagliptin, and sitagliptin if
GFR ≤50 Linagliptin no dose adjustment

GLP 1 RA

Exenatide BID and weekly --GFR 30-50 use with caution,
Albiglutide, Liragultide, Dulaglutide no dose adjustment

SGLT-2 inhibitors

None GFR <45, Canaglifozin GFR 45-59 lower doseDapaglifozin avoid GFR <60--Empaglifozin avoid use GFR
<45

Metformin

GFR < 45 lower dose <30 stop

Insulin

Lower dose with progressive decrease in GFR

Garber AJ, et al. Endocr Pract. 2015;21:438-447. Inzucchi SE, et al. Diabetes Care. 2015;38:140-149. Handelsman YH et al.
Endocr Pract. 2015;21(suppl 1):1-87. NKF. Am J Kidney Dis. 2012;60:850-886. ww.fda.gov/Drugs/DrugSafety/ucm493244.htm

Cautions with other Medications
•

•
•

ACE and ARB
– GFR <45 lower dose
– GFR <30 ↓ dose 50%
– Access GFR and Potassium 1 week after dose ↑
– Suspend use before and after radiocontrast, colonoscopy,
procedures, sepsis, any illness when GFR <60
Statins—use lower dose—myopathy GFR <60
Proton Pump Inhibitors-like Nexium, Protonix and Aciphex limit
use and watch BUN and Creatinine -

Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2012 Clinical Practice Guideline for the
Evaluation and Management of Chronic Kidney Disease-may . Kidney inter., Suppl. 2013; 3: 1–150. Xie Y, Bowe B, Li T, et al
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Distal Symmetric Polyneuropathy-(DSPN)
• Occurs in 20% type 1 diabetes-20 years of disease duration.
• DSPN present in at least 10%–15% of newly diagnosed type 2
diabetes , rates increasing to 50% after 10 years duration
• Most common neuropathy--75% of diabetic neuropathy
• Signs-- loss of sensory, proprioception, temperature and pain
discrimination, bilateral
• Leads to unsteadiness, risk of falls
Pop-Busui R et al, Diabetic Neuropathy: A Position Statement by the American Diabetes Association Diabetes Care
2017;40:136–154

Treatment DSPN
• Stretching-and resistance exercises decrease risk of falls (motion is
lotion) (tight muscle is a weak muscle)
• The most effective drugs for treating diabetic peripheral neuropathy
(DPN) are duloxetine (Cymbalta), venlafaxine (Effexor), pregabalin
(Lyrica), oxcarbazapine (Trileptal), tricyclic antidepressants (eg,
amitriptyline (Elavil), and atypical opioids (eg, tapentadol (Nucynta)
• Results are disappointing—some relief but not consistent and chance of
addition with opioids is high
Waldfogel JM et al. Pharmacotherapy for diabetic peripheral neuropathy pain and quality of life: A systematic review.
Neurology. 2017 Mar 24 [Epub ahead of print]. doi: 10.1212/WNL.0000000000003882. PMID: 28341643
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Questions

Contact Information
Edward Shahady MD
eshahady@att.net
www.diabetesmasterclinician.org
www.diabetesuniversitydmcp.com
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Adult Obesity Management:
Mindful Eating for Patients with Obesity
Leonard Finn, MD

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose any
relationships with commercial interests upon nomination/invitation of participation.
Disclosure documents are reviewed for potential conflict of interest (COI), and if identified,
conflicts are resolved prior to confirmation of participation. Only those participants who had
no conflict of interest or who agreed to an identified resolution process prior to their
participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have no
relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will not include discussion of
unapproved or investigational uses of products or devices.

Leonard Finn, MD
Family physician/Owner, Needham Wellesley Family Medicine PC, Wellesley Hills, Massachusetts; Assistant
Professor of Clinical Family Medicine and Community Health, University of Massachusetts Medical School,
Worcester; Assistant Clinical Professor, Department of Public Health and Community Medicine, Tufts
University School of Medicine, Boston, Massachusetts; Clinical Instructor of Socio-Medical Sciences and
Community Medicine, Boston University School of Medicine, Massachusetts
Dr. Finn has been researching, writing, and teaching about prevention and lifestyle enhancement for 42 years
and has been in private family medicine practice for 41 years. In 2015, he was chosen by Boston
Magazine as a "Best Family Physician." He recently completed a successful three-year pilot quality
improvement project that taught healthy nutrition and mindful eating to patients in group visits to achieve
better control of obesity and related conditions. For nine years, he has taught mindfulness to patients in office
visits and group visits, and he also teaches mindfulness to family physicians. For six years, he has used
group visits to teach healthy nutrition and lifestyle enhancement to patients. Dr. Finn has led many physician
organizations. He served as medical director of a physician-hospital organization (PHO) and is a past
president of the Massachusetts Academy of Family Physicians (MassAFP). In addition, he has chaired or
participated on committees to improve health care delivery for the American Cancer Society, Tufts Health
Plan, and Harvard Pilgrim Health Care. He has received awards for service, teaching, and research from the
AAFP, MassAFP, and the University of Massachusetts Medical School. In 2017, he was inducted into the
MassAFP’s Preceptor Hall of Fame.
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Learning Objectives
1.

Include body mass index (BMI) and waist circumference as routine vital signs for
identifying patients who are overweight or obese.

2.

Use effective physician–patient communication strategies to overcome barriers in
the management of overweight/obese patients in your practice.

3.

Develop a customized weight loss plan for overweight and/or obese patients that
balance the advantages and disadvantages of all dietary, exercise, pharmacologic,
surgical, and behavioral modification options.

4.

Establish a multidisciplinary patient-centered strategy to manage bariatric treatment
options for obese patients; including patient education, evaluation, coordination of
care, and follow-up support.

Additional Objectives
• Provide mindfulness skills as a therapeutic intervention for
long term lifestyle modification.
• Learn to teach mindful eating to assist patients in effective
weight loss, healthy nutrition and chronic disease
management.
• Use group visits for enhanced patient education and
commitment for healthy lifestyle (nutrition, activity, exercise)
changes.
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Audience Engagement System
Step 1

Step 2

Step 3

AES Question #1
Which of these statements are true?
A. >39 % of US adults are obese
B. >350,000 deaths per year due to poor
nutrition and inactivity
C. Obesity is difficult to treat
D. All of the above
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Unhealthy Nutrition and
Too Little Exercise
Number 1 preventable cause of death; overtaking
tobacco.
•
•
•
•
•

Obesity
Diabetes
CAD
HBP
Stroke

McGinnis, Foege 1993
McGinnis 2013
Cleveland Clinic Report at SGIM 2017

BMI and Waist Circumference
• Overweight BMI = 25-29.9
• Obese BMI = 30+
• Extreme Obesity BMI = 40+
• Waist circumference >40 inches Men
>35 inches Women
• For adults bmi of 25-35 use waist circ. to identify
increased risk
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Dieting and Long Term Outcomes
•

“Significant weight loss was observed with any low-carbohydrate or lowfat diet. Weight loss differences between individual named diets were
small. This supports the practice of recommending any diet that a
patient will adhere to in order to lose weight”

•

How do we sustain healthy eating?

•

A comparison of Weight Loss Among Named Diet Programs in Overweight and Obese Adults: A Metaanalysis JAMA. 2014;312(9):923-933. doi:10.1001/jama.2014.10397.

My interest in meditation, wellness and
disease prevention
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What is your experience?
• Have you tried to meditate?
• Do you still meditate ?
• Yoga ?
• Tai chi ?
•
•
•
•

Do you teach or prescribe meditation?
Yoga ?
Tai chi ?
Healthy nutrition for weight loss?

What is mindfulness ?
•
•
•
•
•
•

Awareness
Paying attention in a sustained and particular way
On purpose
In the present moment
Non-judgementally.
( With compassion and curiosity )
Jon Kabat-Zinn: Mindfulness for Beginners, 2012
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What is the value of mindfulness?

Non-judgmental awareness in the present moment may
allow a person to make wise, constructive, healthy choices.

Additional benefits of mindfulness
• Recognition of cravings or aversions
• Notice thoughts about painful memories and fearful
future worries
• Notice painful emotions or sensations
• Equanimity in the moment
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What is the relationship between
mindfulness and meditation?
• Meditation is the exercise that strengthens mindfulness.
• 20 minutes 2x/day for 8 weeks
• Focus, self control, well-being

Brewer 2011, Lazar 2010

Lifestyle modification

Choosing and sustaining healthy diet,
activity, exercise, sleep
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Why practice mindfulness?
“If we‘re aware of what we’re thinking,
if we see clearly what’s going on in our
minds,
then we can choose whether and how to act
on our thoughts. “
- Sharon Salzberg
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Mindfulness and Obesity
May promote long term improvement in metabolic health for patients with
obesity.
•
•
•

Randomized Controlled Trial ( RCT )
194 obese individuals, mean BMI= 35.6, age 47 years, 78% women
5.5 month diet-exercise-mindfulness vs. diet- exercise interventions

•
•

At 12 months: less sweets eaten, lower FBS
At 18 months improved: FBS, triglycerides

Mason et al, J Behav Med, 2016
Daubenmier et al, Obesity, 2016

Mindfulness and Unhealthy Behaviors
Mindfulness interventions for obesity related eating
behaviors
• Review of 21 papers, 18 showed (Oreilly 2014):
• Review of 68 studies reported (Warren 2017) :
Decreased binge eating, emotional eating and eating in
response to external cues.
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Mindful Eating Enables
•
•
•
•
•
•

Increased awareness of internal cues and decreased food intake (Warren
2017)
Increased self regulation with attractive stimuli (Papies 2012)
Less liking of sweet foods and satisfaction with smaller amounts (Kristeller
2010)
Decrease serving size (Beshara 2013)
Decrease unhealthy snacking (Marchiori 2014)
Less food intake even with cravings and hunger (Fisher 2016 )

Increased Enjoyment of Food

• Increased enjoyment of food
• More low calorie food

Arch 2016
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Enjoying more and eating less
•
•
•
•
•
•
•
•

72 yr man
15 lb wgt loss (-7%)
eating mindful meals - things taste better, enjoys and its useful; pays close
attention to body sensations
stopped sugar/sweets, began reading labels carefully.
24 hr diet recall- more wholes grains, rare white rice, rare white pasta,
has lost wgt deliberately.
20-30 min walking 1-2x/wk, prefers 7 d/wk; too busy.
Previous behavior modification and healthy nutrition group visits effect not
sustained.

Raisin Exercise
•
•
•
•
•
•
•
•
•

Hold 1 raisin on your palm
Examine every detail of the surface
Smell the raisin; listen to the raisin
Touch the raisin to your lip. What are you feeling in mouth, stomach?
Put raisin on your tongue, don’t chew. What are you tasting and feeling in mouth,
throat, stomach?
Chew once and stop, pause, what do you taste/feel etc. ?
Chew second time and stop, pause, what do you taste/feel etc.?
Chew slowly, taste carefully, feel swallowing and stomach for each morsel
When finished carefully chewing, tasting and swallowing the last bit of raisin, notice
what you want to do next.
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Two appetizers were enough
•
•

66 yr woman FTAH
After raisin exercise only wanted 2 appetizers

•
•

1 yr later mindful mouthful, mindful meal
Mindful shopping, label reading, and food preparation.

•

Lower trig and fasting glucose, 2 lb wgt loss.

Breathing Meditation Step 1
•
•
•
•

Observe your breath inhaling
Observe pause when inhalation is complete
Observe exhalation
Observe pause when exhalation is complete

• Slow gentle spontaneous breathing
• Half-smile on your face
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Step 2 Distractions
• Spontaneous distracting thoughts, sensations, emotions,
memories;
• Distractions occur without any effort notice or choice
on your part
• Normal occurrence for everyone

Step 3 Note the Distraction
• Appreciate any distraction with gentle tolerance,
curiosity, non-judgmental attitude and compassion.
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Step 4 Gently return your attention to observing
your breath.
• The heart of meditation is the ability to let go and to begin
again to observe the breath, over and over again.
• There is nowhere the attention can wander and no duration of
wandering from which we cannot let go and begin again
observing our breath.
Sharon Salzberg: Lovingkindness, 1995

Breath Awareness Meditation
Sit straight in a chair, place your feet flat on the floor and feel your sit bones pressing the chair;
(or lie comfortably on your back.)
Observe your breathing as it passes in and out through your nostrils, or as your belly rises and falls, or your chest rises
and falls.
As you observe your breath spontaneous thoughts, emotions or sensations may occur that will distract you from
observing your breath. Everybody has distracting thoughts and sensations while they are observing their breath.
When you notice that you have been distracted, appreciate the distraction with curiosity tolerance and patience.
Briefly note what the distraction is. You may note how you feel about the distraction.
Then gently return your attention back to observing your breath.
Each time you are distracted be curious, non-judgemental and patient; and gently return your attention back to your
breath. (The goal is not to have no distractions – the goal is to patiently return your attention back to your breath
when you notice the distraction, as many times and as often as needed.)
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48 yr female chef
•Working with food all day long
•Has compulsive eating
•Self punishing, guilty thoughts and emotions.
•Learned breathing and lovingkindness
meditation
•Increased dose from 5min daily to 20min BID

Lovingkindness Meditation
•may I be happy,
•may I be healthy,
•may I be safe,
•may I live with ease.
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Lovingkindness Meditation
•May a specified person …
• (benefactor, self, neutral person, difficult person, very difficult
person)
•May all beings …

Lovingkindness for self and others
•Compassion for self and others who suffer
•Quieting your inner critic
•Coach A:Punishment pain aversion
•Coach B:Forgiveness, encouragement, lovingkindness/support, try
again.
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Lovingkindness meditation instructions
Sit straight on a chair with your feet flat on the floor and muscles relaxed.
Use breathing meditation to focus your attention. When you are centered begin slowly repeating in your mind the
following sequence of phrases: may I be happy, may I be healthy, may I be safe, may I live with ease. Repeat the
sequence for several minutes. Notice when distractions occur in your mind, and then return your attention to
repeating the phrases. Appreciate any distraction with gentle tolerance, curiosity, non-judgmental attitude and
compassion.
After several minutes repeat the same wishes for a benefactor, someone who has been very helpful to you. May
“benefactor’s name” be happy, may “name” be healthy, may “name” be safe, may “name” live with ease. Repeat
the phrases for the benefactor for several minutes.
Then repeat the phrases for a neutral person like the supermarket clerk or the bank teller. Picture the person if you
don’t know their name.
Then repeat the sequence for several minutes for a difficult person. If this sequence is too challenging it may be
omitted for a few weeks and then try using it again.
Finally repeat the sequence: may all beings be happy, may all beings be healthy, may all beings be safe, may all
beings live with ease. Continue repeating the sequence of phrases for several minutes.
Pace yourself to make this a 20 to 40minute meditation. Practice regularly, daily or twice daily and notice how this
practice affects you over weeks and months.

Daily Mindful Weight Check
•
•
•
•

Step on the scale every morning
Objective feedback for the past 24-48hrs
Affective response to the weight, mindfully observed,
Provides practice for equanimity, self-compassion, and loving
kindness using RAIN/surf

• Note negative and/or positive feelings with curiosity
• Note healthy outcomes or unhealthy outcomes
• Choose more healthy behaviors, and less unhealthy
behaviors
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Mindful Eating Skills
• Mindful pause before meal to assess choices and portions
• Chewing mouthful mindfully
• Mindful assessment between mouthfuls to assess hunger,
fulness, thirst, craving, habit, emotion, boredom
• Mindful food preparation
• Mindful shopping and label reading

Sustained Mindful Eating
• Morning aspiration
• Evening aspiration
• Daily mindful meditation practice
• Daily mindful eating practices
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Feet, Breathe, Smile, Pause
•
•
•
•

Place feet flat on floor, feel the floor
Cleansing breath
Smile (body message to mind)
Pause

• Quiet centering anytime
• Regaining self awareness and choice in a few
seconds

RAIN/surf
•
•
•
•

Recognize difficult emotion
Accept (embrace) difficult emotion
Investigate roots
Note intensity rising and falling and Nonidentification

• Surf the wave of emotions
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Stopping for Unhealthy Snacks or Not
• 60 yr man driving home after work
• Breathing meditation and mindfulness for
1 year
• Choosing not to stop and practicing
mindful eating
• A1c from 11.1 to 9.1

Developing Curriculum
• Food Rules by Michael Pollan
• Basic essential healthy nutrition information
• Basic eating behaviors
• Mediterranean Style Diet (Estruch 2018, Jacka 2017)
• Water
• Activity and exercise for beginners
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Food Rules by Michael Pollan
• 84 pages, 2-3 paragraphs per page
• Sense of humor
• 95% of all the principles of healthy eating
• Many people know much of this (great
summary)

Nutrition Curriculum
•
•
•
•
•
•
•
•

Simple white unhealthy carbohydrates
Complex carbohydrates, whole grains
Proteins 3 meals per day
Vegetables (4-6 portions/d) and fruits (3-4
portions/d)
Healthy oils and fats
Water
Don’t drink calories (or artificial sweeteners)
Healthy and unhealthy snacks
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Portion Sizes
• Proteins (4 oz turkey, palm of hand, deck of
cards, 25gm of protein)
• Complex carbohydrates
(palm of hand)
• Vegetables
(palm of hand)
• Fruits
(medium apple)
• Water
(2 glasses per meal)
• Healthy oils
(1 tbsp olive oil per day)

Label Reading
•
•
•
•
•
•

Components (sugar, protein, fat, fiber)
Ingredients
Sugar synonyms
White flour synonyms
Unknown chemicals
Would your Grandmother see this as food?
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AES Question #2
Nutrition curriculum
a. All calories are equal
b. Small suppers are helpful
c. Breakfast with healthy proteins and healthy carbs promotes
weight loss
d. Smoothies promote weight gain
e. Recognition of hunger being satisfied is more important than
portions
Which is false?

Why Lead a Group Visit?
•
•
•
•

Effective weight loss
Chol/HDL ratios and a1c’s improve
Patients learn healthy nutrition
Patients change their behavior
• Guthrie, J Am Coll Nutr. 2015;34(4):300-9.
• Masley et al, FPM. June 2000:33-37
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Group visits are Fun
• Patients are happier
• Physicians are happier
• Doctor patient relationship is enhanced

Jaber et al, J Am Board Fam Med 2006;19:276 -90

Patients and Doctors are Happier
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Group visits are efficient and productive
• Meet with 10 -20 patients in 2 hours
• Time to present and discuss complex
information
• Time to listen carefully to patients’
experience and questions
• e/m code: 99213 and 99214

Staffing
• front desk and MA/nurse
• Co-leader: LICSW, psychologist, or
dietician/nutritionist
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Documentation
• Questionnaires for e/m documentation,
nutrition documentation
• Vital signs, labs
• PMH, Problem list, Meds, etc.
• Standard text for note plus patient specific
comments

High Intensity Behavioral Counseling
• 14+ visits in 6 months
• Trained interventionist
• 5-8% weight loss
• Continued support every other week or monthly to
prevent regaining weight

Heymsfield 2017
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AES Question #3
Group Visits
a. Group visits are not covered by most health insurance
b. Discussion groups allow everyone to talk
c. Group visits allow exploration of complex concepts with
simple language
d. Preparation is key
e. Group visits are fun for patients and physicians
Which is false?

Exercise, activity
• Any activity is helpful
• Consider moderate activity 20 min per day,
cumulative
• Minimum Ideal is 150 min/week
• IOM Ideal is 1 hour daily, very difficult for ordinary
people 
Nutrition is much more helpful than exercise
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Sleep
• Feeling rested in the morning = enough
sleep
• When we are tired the metabolism slows
down, we burn calories more slowly
• We eat sugar to wake us up, [excess
calories]

Pharmacotherapy
• BMI 30+ or BMI 27-29 with one or more weight-related conditions
• Orlistat, lorcaserin, liraglutide, phenteramine (5.8-8.8% wgt loss)
• Phentermine-topiramate, naltrexone-bupropion (6.4-9.8% wgt loss)
• Moderate weight loss, costs, medication safety, weight regain
• Usually combined with lifestyle counseling
Heymsfield, NEJM, 2018
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Bariatric Surgery
• Laparascopic Adjustable Gastric Banding (15-20% wgt loss)
• Vertical Sleeve Gastrectomy (25-30% wgt loss)
• Roux-en-Y (25-30% wgt loss)
• Reoperations for gastric bands
• Diabetes remission
• Mortality rates .002%, 0.2%, 0.3%; weight regain 5-20% of
patients
Heymsfield, NEJM, 2017

Practice Recommendations
•
•
•
•
•

Include body mass index (BMI) and waist circumference as routine vital
signs for identifying patients who are overweight or obese.
Provide mindfulness and mindful eating skills as a therapeutic intervention
for long term lifestyle modification to assist patients in effective weight loss,
healthy nutrition and chronic disease management.
Use group visits for enhanced patient education and commitment for
healthy lifestyle (nutrition, activity, exercise) changes.
Develop a customized weight loss plan for overweight and/or obese patients
that balance the advantages and disadvantages of all dietary, exercise,
pharmacologic, surgical, and behavioral modification options.
Establish a multidisciplinary patient-centered strategy to manage bariatric
treatment options for obese patients; including patient education,
evaluation, coordination of care, and follow-up support.
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Questions

Contact Information
•
•
•
•

Leonard Finn, MD
Office 781 235 3444
NeedhamWellesleyFamilyMedicine.com
leonard.finn@gmail.com
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Books
• Real Happiness – the power of meditation by
Sharon Salzberg (28 day introductory program; Book
with CD)
• The Miracle of Mindfulness by Thich Nhat Hanh
(primer in simple contemporary language)
• Meditation for Beginners by Jack Kornfield PhD
(Book and CD)
• Full Catastrophe Living by Jon Kabat-Zinn (book)
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Care of Diabetes Complications by
Family Physicians
Edward Shahady, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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in this CME activity.
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The content of my material/presentation in this CME activity will not include discussion of
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Edward Shahady, MD, FAAFP
Medical Director, Diabetes Master Clinician Program; Clinical Professor, University of Florida,
Gainesville
Dr. Shahady is a graduate of the West Virginia University School of Medicine in Morgantown.
As medical director of the Diabetes Master Clinician Program, he visits physicians’ offices and
teaches them how to use an Internet-based diabetes registry and conduct group visits. The
program enables population-based achievement of quality goals for diabetes, lipids, and blood
pressure. More than 500 physicians and 1,000 office staff use the program in several states.
Dr. Shahady has contributed more than 190 scientific articles and five books to the medical
literature in the areas of diabetes, lipidology, the metabolic syndrome, group medical visits,
sports medicine, musculoskeletal medicine, behavioral science, physician retirement, the
patient-centered medical home (PCMH), participatory teams, and the contribution of family
medicine to effective health systems. He serves on the editorial boards of Consultant,
Consultant for Pediatricians, and Journal of Clinical Lipidology. He created and manages three
websites to help teach primary care physicians and their office staff: Diabetes Master Clinician
Program, Diabetes University, and Family Medicine Teams.
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Learning Objectives
1.

Conduct appropriate screenings and create diagnostic plans for comorbidities and
complications in patients who have diabetes; including provisions of clinical practice
guidelines and performance measures (when appropriate).

2.

Update management and prevention strategies with current evidence-based
guidelines for the prevention and management of complications in patients with
diabetes.

3.

Utilize high-quality diabetes self-management education (DSME) to improve patient
self-management, satisfaction, and glucose control, with a goal of prevention of
diabetes complication.

4.

Consider utilization of ambulatory glucose monitoring to aid in the detection and
management of glycemic variability.

Associated Session
• (PBL) Care of Diabetes Complications by
Family Physicians

3

Audience Engagement System
Step 1

Step 2

Step 3

Agenda
• Prevention—earlier recognition and treatment
important!!!
• Microvascular complications—Retinopathy,
Neuropathy, Nephropathy
• Macrovascular complications—including NAFLD
• Registries and participatory office teams to help
overcome Physician-Patient and Office Staff
inertia
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Agenda
• Prevention—earlier recognition and treatment

Case Presentation
•
•

63 year old female -increased fatigue-B/P of 144/92, BMI
of 32
No regular medications-Family history of hypertension sudden death of father age 65

• Labs:
– HBA1C of 6.0, FBS 125 2 hr PP BS 185
– Total Cholesterol 211, Calculated LDL of 103,
triglycerides of 338, HDL of 35, Non-HDL 176
– eGFR 50 AST 95, ALT 77
• What risks and issues do you need to address?

5

AES Polling Question
Natural progression of T2 diabetes is associated with
which of the following?
A. Increased glucagon
B. Decreased glucagon
C. Decreased insulin levels
D. B & C
E. A & C

Natural Progression of Type 2 Diabetes
Microvascular Complications
Macrovascular Complications

Type 2 Diabetes

Pre‐Diabetes
-Cell function
Incretin function
Insulin resistance
Insulin secretion
Glucagon
Blood pressure and lipids

Diagnosis

Postmeal glucose
Fasting glucose
‐10

Years from Diagnosis
‐5

0

5

10

15

Nathan DM. Initial management of glycemia in type 2 diabetes mellitus N Engl J Med. 2002;47(17):13421349. Unger RH, Glucagonocentric restructuring of diabetes: a pathophysiologic and therapeutic
makeover J Clin Invest. 2012;122(1):4–12.
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Complications risk greater with undiagnosed Diabetes
• Diabetes pathological markers occur years before diagnosis.
• Globally, 45.8% (or 174.8 million cases) of all diabetes
mellitus cases in adult estimated to be undiagnosed
• People with undiagnosed and untreated diabetes mellitus are
at a greater risk of complications than those who are receiving
treatment.
• 50% of adults over age 65 in USA have pre-diabetes
Beagley, J. et al Global estimates of undiagnosed diabetes in adults. Diabetes Res. Clin. Pract. 2014; 103: 150–160

CV Complications start in Pre-Diabetes
• In the 2015 US population estimates, 23.1 million persons
were diagnosed with diabetes, with an additional estimated 7.2
million cases of undiagnosed diabetes.
• May be a delay of 8 to 10 years between developing type 2
diabetes and receiving a diagnosis.
• During this time, the complications associated with diabetes
can become established.
Olson DE, et al. Increased cardiovascular disease, resource use, and costs before the
clinical diagnosis of diabetes in veterans in the southeastern U.S. J Gen Intern Med.
2015;30(6):749-57.
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CVD increased in Pre-Diabetes plus
Hypertension
When hypertension incorporated as a stratifying factor, CVD
risk, prognosis, was significantly elevated in Pre-DM
Among patients with stable, new-onset coronary artery disease,
the increased cardiovascular risk with Pre-DM is largely
driven by the coexistence of hypertension.
Liu HH et al, Impacts of Prediabetes Mellitus Alone or Plus Hypertension on the Coronary Severity and
Cardiovascular Outcomes ,Hypertension. 2018; https://doi.org/10.1161/HYPERTENSIONAHA.118.11063

↑ Triglycerides = Diabetes??
“Patient with high triglycerides a diabetic want-to-be, it takes
more insulin to regulate fat metabolism than glucose
metabolism, elevated triglycerides=early sign of diabetes
Low HDL a strong predictor of cardiovascular disease.
Is it the HDL or is it the associated increased triglycerides
Thompson P, My Approach to Triglyceride Levels in Specific Patient Scenarios Practice Update May 14,
2018 and June 12 2018
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Metformin and Pre-diabetes
• The American Diabetes Association’s 2017 guideline recommendations
for metformin use in prediabetes have evolved
• Recommendations suggest lifestyle changes plus metformin in patients
with prediabetes and additional risk factors (BMI ≥ 35 kg/m2, age < 60
years, prior gestational diabetes mellitus) or rising hemoglobin A1c
(HbA1c)
• Pre-diabetes (HbA1c 5.7-6.4%, fasting glucose 100-125 mg/dL, 2-h
post-stimulated glucose 140-199 mg/dL)
American Diabetes Association Standards of Medical Care in Diabetes. Prevention or delay of type 2 diabetes. Diabetes
Care 2017; 40 (Suppl. 1): S44-S47

15-year Follow-up Diabetes Prevention
Program (DPP)
• 15-year follow-up of the DPP demonstrated that metformin
reduced the incidence of diabetes significantly compared with
placebo
• Lifestyle intervention reduced diabetes incidence by 27% and
metformin reduced diabetes incidence by 18%
Diabetes Prevention Program Research Group. Long-term effects of lifestyle intervention or metformin on diabetes
development and microvascular complications over 15-year follow-up: the Diabetes Prevention Program Outcomes
Study. Lancet Diabetes Endocrinol 2015;3:866–875

9

Influence of Lifestyle in T2 Diabetes
• Greater improvements in healthy lifestyle
factors from pre-diabetes to post-diabetes
associated with a lower risk of CVD incidence
and CVD mortality.
• Evaluated--Healthy eating, nonsmoking,
physical activity level, and alcohol intake over
an average 13.3-year follow-up,
Liu G. et al, JACC 2018;71:2867-76

Future Medication for this Lady
• What should guide future choices
• She is at high risk of CVD—Early CKD (Stage
3A), Diabetes, Hypertension, Lipids, Fatty
Liver, Family History—all associated with CVD
risk
• Length of exposure unknown
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Pathophysiologic Defects and Sites of Action of Medications for T2DM

DPP‐4i
GLP‐1RA

CNS: Delayed satiety GLP‐1RA
Neurotransmitter
dysfunction

SGLT‐2 I
Kidney:  Glucose
reabsorption

Gut: Diminished incretin effect
Altered intestinal glucose absorption

Adipose tissue:  Lipolysis

HYPERGLYCEMIA

Metformin
Liver:  Hepatic glucose
secretion

TZD

Muscle and
TZD
adipose tissue:
 Glucose uptake

DPP‐4i
GLP‐1RA

Insulin
SU
Meglitinide
Pancreas
↓ Insulin secre on
↑ Glucagon secre on

Abdul-Ghani M,
Defronzo R.
Diabetes Care
2017;40:1121–
1127

Decision??--SGLT2-I or GLP1 RA
• Heart failure use a SGLT2-I
• Moderate to severe chronic kidney disease use GLP-1 RA
• Despite recent CVOTs, patients who are good candidates
for these agents do not receive them
• Paradigm shift in T2DM management, moving from a
primary objective of glucose control to cardiovascular and
renal protection.
Scheen A, Diabetes Research and Clinical Practice 2018;143:88-100
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Agenda
• Microvascular complications—Retinopathy,
Neuropathy, Nephropathy

Agenda
• Microvascular complications—Retinopathy
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AES Polling Question
Which of the following statements about Diabetic
Retinopathy is true?
A. Recent guidelines recommend fenofibrates for retinopathy treatment
B. 30% newly diagnosed T2DM may have some evidence of retinopathy
C. Omega 3 Fatty Acids may decrease incidence of Retinopathy
D. All of the above
E. None of the above

Diabetic Retinopathy (DR)
 Leading cause of blindness in adults in the United States
 30% newly diagnosed T2DM have some evidence of retinopathy
 Yearly exam to detect early retinopathy and other conditions more common
with diabetes—cataracts, glaucoma, and macular degeneration
 Disease prevalence depends on diabetes duration and glycemic control
•

Puberty and Pregnancy two high-risk times

 May delay dilated eye exam to every 2 years if no abnormalities found
Soloman S et al, Diabetic Retinopathy: American Diabetes Association Position Statement Diabetes Care 2017 Mar; 40 (3): 412-418
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Retinopathy - Primary Care Prevention/RX
1.
2.
3.
4.

Treat Hyperglycemia and ↑ HBA1c
Treat Hypertension
Prevent Nephropathy
↑ Triglycerides—Rx with fenofibrates—Two large randomized
trials FIELD and ACCORD eye study demonstrate benefit
5. Omega 3-Fatty Acids—two weekly servings of oily fish
associated with decreased risk of Diabetic Retinopathy
Soloman S et al, Diabetic Retinopathy: American Diabetes Association Position Statement Diabetes Care 2017 Mar; 40 (3): 412-418
Sala-Vila A et al, Dietary Intake of Omega-3 Fatty Acids From Fish and Risk of Diabetic Retinopathy JAMA Ophthalmol. 2016;134(10):1142-1149.

DR Treatment Recommendations
• Any suspicion of Retinopathy, refer patient to an
Ophthalmologist that is experienced in the RX of DR
• Laser photocoagulation reduces vision loss in high risk
proliferative retinopathy
• Intravitreous injections of vascular endothelial growth
factor for central involved diabetic macular edema
Soloman S et al, Diabetic Retinopathy: American Diabetes Association Position Statement Diabetes Care 2017
Mar; 40 (3): 412-418
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Agenda
• Microvascular complications—Neuropathy

AES Polling Question
Which of the following statements about Diabetic
Neuropathy is true?
A. Distal Symmetric Polyneuropathy (DSPN) is the most common type of
diabetic neuropathy
B. 10-15% newly diagnosed T2DM - some evidence of DSPN
C. DSPN is a unilateral disease
D. A & B
E. B & C
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Screening Questions for Peripheral
Neuropathy (Michigan Instrument)
• Are your feet numb • Burning pain • Feet sensitive to the
touch • Able to sense feet when walking • Can you tell hot
from cold water • Symptoms worse at night • Do legs hurt
when you walk • Prickling feeling • Muscle cramps •
Unsteady gait
• Hands-similar signs but later in disease—difficulty with
buttons
Accessed on line July 7 2018 http://www.med.umich.edu/borc/profs/documents/svi/MNSI_patient.pdf

Distal Symmetric Polyneuropathy (DSPN)
• Occurs in 20% type 1 diabetes - 20 years of disease duration
• DSPN present in at least 10%-15% of newly diagnosed type 2
diabetes, rates increasing to 50% after 10 years’ duration
• Most common neuropathy - 75% of diabetic neuropathy
• Signs - loss of sensory, proprioception, temperature and pain
discrimination, bilateral
• Leads to unsteadiness, risk of falls
Pop-Busui R et al, Diabetic Neuropathy: A Position Statement by the American Diabetes Association Diabetes Care
2017;40:136–154
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Loss of Protective Sensation in Feet
• Loss of protective sensation (LOPS) renders
patients unable to sense pain; “lost gift of pain”
• 50% of patients with diabetes have LOPS
• Data suggest that diabetic foot adequately
evaluated only 20% of the time in primary care
• Reasons for not doing the exam include time, and
monofilaments not available - not properly used
Rayman G et al. The Ipswich Touch Test: a simple and novel method to identify inpatients with diabetes
at risk of foot ulceration. Diabetes Care. 2011;34:1517-1518. Miller JD et al How to do a 3-minute diabetic foot
exam J of Family Practice 2014;63:646-656

10-g Monofilament Test
• To perform the 10-g monofilament test,
place the device perpendicular to the
skin; apply pressure until monofilament
buckles.
• Hold in place for 1 second & release.
• The monofilament test should be
performed at the highlighted sites while
the patient’s eyes are closed.
Boulton AJM, et al . ADA Comprehensive foot examination and risk assessment:
Diabetes Care 2008;31:1679–1685
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Ipswich Touch Test
MA or clinician instructs patient to close
eyes while lightly resting finger on each of
the patient’s first, third, and fifth toes for 1
to 2 seconds. Asks patient if they felt
something.
Head-to-head trial was as good as
monofilament and vibratory tests.

Rayman G et al. The Ipswich Touch Test: a simple and
novel method to identify inpatients with diabetes at risk
of foot ulceration. Diabetes Care. 2011;34:1517-1518.
Miller JD et al How to do a 3-minute diabetic foot exam J
of Family Practice 2014;63:646-656.

Treatment DSPN
• Stretching and resistance exercises decrease risk of falls
(motion is lotion) (tight muscle is a weak muscle)
• The most effective drugs for treating diabetic peripheral
neuropathy (DPN) are duloxetine, pregabalin
• Results are disappointing—some relief, but not consistent,

Waldfogel JM et al. Pharmacotherapy for diabetic peripheral neuropathy pain and quality of life: A systematic review.
Neurology. 2017 Mar 24 [Epub ahead of print]. doi: 10.1212/WNL.0000000000003882. PMID: 28341643
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Agenda
• Microvascular complications—Nephropathy

Assessment of Diabetic Nephropathy
• Annual assessments
– Serum creatinine to determine eGFR

– Urinary albumin-to-creatinine ratio (UACR)

• Begin annual screening
– 5 years after diagnosis of T1D if diagnosed
before age 30 years
– At diagnosis of T2D or T1D in patients diagnosed
after age 30 years
Handelsman YH, et al. Endocr Pract. 2015;21(suppl 1):1-87.
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Think about?
• Stop progression CKD—A1C, BP, LDL
control-Steno 2 Trial
• Some diabetes meds decrease progressionSGLT2-I and GLP1 RA
• ACE and ARB for hypertension
• Covered more extensively in my talk on CKD

Agenda
• Macrovascular complications—B/P, LDL,
NAFLD—remember our patient
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Targets for Adults with T2DM

1.American Diabetes Association.- Diabetes Care. 2018;41(Suppl 1):S1-S159. 2-3 American
Association Clinical Endocrinoligists-Garber AJ, et al. Endocr Pract. 2018;24(1):91-120. , Jellinger PS,
et al. Endocr Pract. 2017;23(suppl 2):1-87.

Risk reduction in Diabetes by risk factor
Achieving any 1, 2, and all 3 ABC targets reduced the
relative risk of CVD by 13% to 42%, 31% to 52%, and
55%, respectively.
Among those achieving only 1 ABC target, LDL-C
reduction greatest CVD risk reduction (42%), followed
by blood pressure reduction (18%), and hemoglobin A1c
reduction (13%).
Yuk E et al, l J Am Heart Assoc. 2017;6:e006400. DOI: 10.1161/JAHA.117. 006400
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Not achieving any of ABC goals increases
inflammation and it is cumulative
• Inflammation facilitates movement of LDL into
the coronary vessel endothelium-creates
plaque and facilitates rupture.
• You are an “endotheliogist” who thinks “protect
the endothelium” by helping your patients
reach A1C, LDL, B/P goals

Small Dense LDL-↑Trigs ↓ HDL Hypertension
10% to 28% increased risk of CVD

Low Wang CC et al Circulation. 2016;133:2459–2502.
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Control of Cardiovascular events in Diabetes by risks (A1C-LDL-BP)

CVD Cardiovascular Disease
Nathan D, A Pooling Project of the Atherosclerosis Risk in Communities Study, Multi-Ethnic Study of Atherosclerosis, and
Jackson Heart Study Diabetes Care May 2016, 39 (5) 668-676

T2 D patients not aware of CVD risk
• More than half of adults with type 2 diabetes (T2D) are
not aware of their increased risk for cardiovascular
disease (CVD), according to a study presented at the
27th Annual Scientific & Clinical Congress of the
American Association of Clinical Endocrinologists
(AACE), May 2018
• More than two-thirds of those with T2D did not know
that cardiovascular disease is the predominant healthrelated killer of people with diabetes.
AACE annual meeting 2018: Most Patients With Type 2 Diabetes Unaware of CVD Risk Leigh
Perreault, MD, University of Colorado Anschutz Medical Center in Aurora, CO,
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Challenges in Blood Pressure Measurement
• The American College of Cardiology/American Heart
Association hypertension guidelines November 2017 lower the
thresholds for stage 1 hypertension from 140/90 to 130/80
mmHg and a goal of 130/80
• BP prone to measurement error, readings less reliable and
more prone to misinterpretation than any other measure used in
the practice of medicine.
Muldoon met al, Circ Cardiovasc Qual Outcomes. 2018;11:e004543. DOI:
10.1161/CIRCOUTCOMES.117.004543

Standards of BP Measurement
• Back supported, feet flat on floor, arm supported
at heart level, no talking—measure 2-3 times and
average
• Need BP measurement training and certification
programs.
• Encourage home B/P measurement—more
accurate
Muldoon met al, Circ Cardiovasc Qual Outcomes.
2018;11:e004543. DOI: 10.1161/CIRCOUTCOMES.117.004543
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LDL and event reduction
• Observational studies show a continuous positive relationship
between CHD risk and LDL levels
• Over 100,000 patients randomized to statin therapy in CHD
event reduction trials, these studies demonstrate a direct
relationship between LDL cholesterol and risk of CHD events
• The LDL level at which the cardiovascular event rate is
predicted to approach 0 is 57 mg/dl for primary prevention
and 30 mg/dl for secondary prevention.
James H O'Keefe, Jr et al. JACC 2004;43:2142-2146

Statins and Diabetes
• Statins increase the onset of diabetes at a rate of
approximately 1 case per 1000 patients per year of
treatment, but statins prevent about 5 cardiovascular
events per 1000 patients.
• New diabetes onset is greatest in those with pre-statin risk
factors for diabetes—Increased trigs and decreased
HDL—Metabolic syndrome--hastens onset of diabetes by
abt 5 weeks.
Mach F et al Adverse effects of statin therapy: perception vs. the evidence –European Heart Journal
2018 https://doi.org/10.1093/eurheartj/ehy182
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HDL

Both high and low HDL Cholesterol associated with
Cardiovascular Mortality
Madsen CM et al, European Heart Journal 2017;38:2478–2486

Rx A1C, B/P,LDL to Goal-Steno 2 trial
• Intensified, multifactorial treatment of type 2 diabetes
with microalbuminuria compared with conventional
treatment
• Increases life length by 7.9 years over 21.2 years of
follow-up, and
• Reduced the risk of hospitalization for heart failure by
70%.
Gæde P et al, Diabetologia 2016;59:2298–2307, Oellgaard J et al, Diabetologia
(2018) 61:1724–1733
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Agenda
• Macrovascular complications—NAFLD—
remember our patient

AES Polling Question
Which of the following statements about Non-Alcoholic
Fatty Liver Disease (NAFLD) is true?
A.
B.
C.
D.
E.

Type 2 diabetes does not increase chances of developing NAFLD
Atorvastatin decreases biochemical markers of NAFLD
NAFLD patients have increased triglycerides and decreased HDL
A&B
B&C
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NAFLD associated
with arterial
plaque build up
and Vulnerable
plaque

Lee SB, J. Hepatol.
2018;68:1018-1024
You are a protector of
the endothelium

NAFLD and CV Risk
• In asymptomatic individuals, non-alcoholic fatty liver
disease (NAFLD) independent risk factor for non-calcified
plaque,
• This is vulnerable plaque associated with sudden and
unexpected cardiac events.
• Appropriate medical therapy for NAFLD required to
reduce future cardiac events.
Lee SB, Association Between Non-Alcoholic Fatty Liver Disease and Subclinical Coronary
Atherosclerosis: J. Hepatol. 2018;68:1018-1024
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NAFLD and Diabetes
• T2D worsens NAFLD
• T2D and metabolic syndrome promotes development of
NASH and increases risk of cirrhosis and hepatocellular
carcinoma
• NASH soon to be main cause of liver transplant
• Plasma ALT not sensitive enough for Dx
• Ultrasound, Liver biopsy and MRI Spectroscope (R)
Bril F, Cusi K, Management of Nonalcoholic Fatty Liver Disease in Patients With Type 2 Diabetes: A Call to
Action Diabetes Care 2017; 40 (3):419-430

Dyslipidemic NAFLD patients using statins improved biochemical
as well as histological markers

Statins in general and atorvastatin in particular are emerging as a
potential treatment for condition. In this paper, the authors compared
the effect of atorvastatin 20 mg.
All patients were diagnosed with histological confirmed NAFLD and
followed for ± 8 months. In the atorvastatin group, significant
reductions of ALT, AST, GGT, TC, AP and TG levels (P<0.0001) were
achieved, as well as the extent of steatosis.
Cioboata R, Gaman A, Trasca D et al. Pharmacological management of non-alcoholic fatty liver disease:
Atorvastatin versus pentoxifylline. Experimental and therapeutic medicine 2017; 13:2375-2381.
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Agenda
• Registries and participatory office teams to
help overcome Physician-Patient and Office
Staff Inertia

Planned
Visit

Shahady E. Diabetes Master
Clinician Program

diabetesmasterclinician.org
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Shahady E. Diabetes Master Clinician program

diabetesmasterclinician.org
Planned Visit

Shahady E. Diabetes Master Clinician program

diabetesmasterclinician.org
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Diabetes Population Based Activities
Empowered Teams
• Review as a team—data from the registry that identifies
high-risk patients (those not at evidence-based goals for
A1C, LDL, BP)
• Develop team solutions for gaps identified in the Population
Reports
• Implement solutions that can be performed by Nurses and MA’s
Shahady E. http://www.jopm.org/evidence/case-studies/2011/04/04/creating-a-participatory-office-practice-for-diabetescare/. Accessed , 7/10/2018.

Guidelines Standards?
What is recommended
Registry?
What we actually do
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Impact of Team Care, 8-Month Period in 140 Patients

1. Sat down as a team and
discussed gap reports;
created team decisions
2. Emails, phone calls (4 a
day)
3. Improved use of patient
report cards
4. Protocols developed for MA
to use for foot exam,
microalbumin and
immunizations

Shahady E, Personal Experience
Diabetes Master Clinician Program

Practice Recommendations
• Be more aggressive with early treatment--lifestyle and
metformin
• Prevent and treat microvascular complications—Retinopathy,
Neuropathy, Nephropathy
• Be aware of the significant relationship of macrovascular
complications—including NAFLD—and diabetes mortality and
morbidity
• Develop Diabetes Registries and Participatory Office Teams to
help overcome Physician-Patient and Office Staff inertia

33

Questions

Contact Information
Edward Shahady MD
eshahady@att.net
www.diabetesmasterclinician.org
www.diabetesuniversitydmcp.com
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Customizing Diabetes Intensification
Based Upon Cardiovascular Risk:
Diabetes Cardiovascular Outcomes –
First Do No Harm
Peter Ziemkowski, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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It is the policy of the AAFP that all individuals in a position to control content disclose any
relationships with commercial interests upon nomination/invitation of participation.
Disclosure documents are reviewed for potential conflict of interest (COI), and if identified,
conflicts are resolved prior to confirmation of participation. Only those participants who
had no conflict of interest or who agreed to an identified resolution process prior to their
participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have no
relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will include discussion of
unapproved or investigational uses of products or devices as indicated:
•

Use of metformin for the prevention of the progression of pre-diabetes to diabetes.

Peter Ziemkowski, MD, FAAFP
Associate Professor, Department of Family and Community Medicine, Western Michigan
University Homer Stryker, MD, School of Medicine, Kalamazoo
Dr. Ziemkowski is a graduate of the University of Illinois at Chicago and completed his family
medicine residency at the Michigan State University Kalamazoo Center for Medical Studies. He
practices family medicine in southwest Michigan, where he is on the faculty of the Western
Michigan University Homer Stryker, MD, School of Medicine’s Family Medicine Residency
Program and serves as associate dean for Student Affairs. He has been teaching for 20 years
and maintains a blog for residents. Dr. Ziemkowski is board certified in family medicine, and he
is also certified by the American Board of Preventive Medicine (ABPM) in clinical informatics.
He seeks to use technology to help educate patients on healthy lifestyles. Other clinical
interests include the care of metabolic conditions associated with cardiovascular risk, including
hypertension, hyperlipidemia, diabetes, and obesity. He believes that primary prevention of
these diseases and their complications will deliver the greatest benefit to the greatest number
of patients.
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Learning Objectives
1.

Explore the rationale behind the FDA’s guidance on approving new
drugs for patients with diabetes.

2.

Compare and contrast the outcomes of CVOTs for DPP-4 inhibitors,
SGLT2 inhibitors, bromocriptine and GLP-1 receptor agonists.

3.

Evaluate the renal effects of SGLT2 inhibitors and GLP-1 RAs in
CVOTs.

4.

Recognize the importance of reducing weight gain and mitigating the
likelihood of hypoglycemia.

5.

Recognize why hypoglycemia increases CV risk.

Audience Engagement System
Step 1

Step 2

Step 3
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Prevalence
Diabetes

Prediabetes

• 30.3 million US citizens

• 84.1 million US Adults

– 9.4% of U.S. population

– 48.3% of U.S. population

• Diagnosed: 23.1 million
• Undiagnosed: 7.2 million

• 48.3% of those 65
years or older!
National Diabetes Statistics Report, 2017. Atlanta: Centers for
Disease Control and Prevention; 2017. Available at
www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetesstatistics-report.pdf (Accessed 5/31/2018)

Increase of 3.3 million people over 2010!
Increase of 2 million people over 2014!

Age-adjusted Prevalence of Obesity and Diagnosed Diabetes
Among US Adults

Obesity (BMI ≥30 kg/m2)
1994

No Data

<14.0%

2000

14.0%–17.9%

18.0%–21.9%

2015

22.0%–25.9%

> 26.0%

Diabetes
1994

No Data

2000

<4.5%

4.5%–5.9%

6.0%–7.4%

2015

7.5%–8.9%

>9.0%

CDC’s Division of Diabetes Translation. United States Surveillance System available at
http://www.cdc.gov/diabetes/data
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Prevalence
Diabetes

Obesity

• CDC Interactive Diabetes
Data & Statistics

• State of Obesity (RWJF)
– National 39.6%* (2016)

– National: 9.4% (2017)
–
–
–
–

–
–
–
–

Colorado: 6.4% - low
Michigan: 9.5%
Louisiana: 11.5%
Mississippi: 13.6% - high

Colorado: 22.3%‡ - low
Michigan: 32.5%‡
Louisiana: 35.5%‡
West Virginia: 37.7%‡ - high

*Trends in Obesity and Severe Obesity Prevalence in US Youth
and Adults by Sex and Age, 2007-2008 to 2015-2016. 2018;3.

CDC Diabetes & Statistics. Available at
https://www.cdc.gov/diabetes/data/ (Accessed 6/5/2018)

‡ The State of Obesity: Better Policies for a Healthier America.
Available at https://stateofobesity.org/adult-obesity/ (Accessed
6/5/2018)

Sources
•

American Diabetes Association
– Standards of Medical Care in Diabetes - 2018
•
•

–

Standards of Medical Care in Diabetes – 2018, Abridged for Primary Care Providers
•

•

Diabetes Care 2018, Vol 41, Supplement 1, January 2018
professional.diabetes.org
http://clinical.diabetesjournals.org/content/36/1/14

The American Association of Clinical Endocrinologists/American College of
Endocrinology
– AACE/ACE Comprehensive Type 2 Diabetes Management Algorithm 2018
•
•

Endocrine Practice, Vol 24 No. 1 January 2018
https://www.aace.com/publications/algorithm
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AES Question 1
If each of the common screening tests for diabetes
were applied to a random population, which would
detect the least number of those with diabetes?
A. Fasting plasma glucose ≥126 mg/dL
B. 2-hour plasma glucose ≥200 mg/dL as part of an
oral glucose tolerance test
C. Hemoglobin A1C (A1C) ≥6.5%
D. None of the above. They are all equivalent.

Diagnosis of Diabetes Mellitus
1.
2.

3.
4.

FPG ≥126 mg/dL (7.0 mmol/L)
– Fasting = no calories for at
least 8 hours
2-hour plasma glucose ≥200
mg/dL (11.1 mmol/L)
– During oral glucose
tolerance test (OGTT)
Hemoglobin A1C (A1C) ≥6.5%
Classic symptoms of
hyperglycemia or
hyperglycemic crisis, with a
random plasma glucose
≥ 200 mg/dL (11.1 mmol/L)

•

•
•

In absence of unequivocal
hyperglycemia, criteria
1 through 3 should be confirmed
by repeat testing.
Only criteria 4 does not require
repeat testing
NEW in 2018: recent evidence

describing potential limitations in A1C
measurements

American Diabetes Association. 2. Classification and Diagnosis of Diabetes:
Standards of Medical Care in Diabetes—2018. Diabetes Care [Internet]. 2018 Jan
[cited 2017 Dec 21];41(Supplement 1):S13–27. Available from:
http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S002
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A1C: New Recommendations - 2018
•
•
•

A1C tests (for diagnosis) should be performed using a method that is certified and
standardized (to the Diabetes Control and Complications Trial (DCCT) assay). B
Marked discordance between measured A1C and plasma glucose levels should raise
the possibility of A1C assay interference due to hemoglobin variants. B
Only plasma blood glucose criteria should be used to diagnose diabetes in conditions
associated with increased red blood cell turnover B
–

sickle cell disease, pregnancy (second and third trimesters), hemodialysis, recent blood loss
or transfusion, or erythropoietin therapy

American Diabetes Association. 2. Classification and Diagnosis of Diabetes:
Standards of Medical Care in Diabetes—2018. Diabetes Care [Internet]. 2018 Jan
[cited 2017 Dec 21];41(Supplement 1):S13–27. Available from:
http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S002

AES Question 2
Mr. H is a 23 year old male in whom a FPG of 140 mg/dL is detected on a
community screening. The recheck FPG in your office is 142 mg/dL.
Their height is 173 cm and they weigh 68 kg (BMI 22.8). Having cared for
his family, you remember that his father and paternal grandmother both
had diabetes for as long as you can remember. Which type of diabetes,
as recognized by the ADA, does this patient likely have?
A.
B.
C.
D.

Type 1
Type 2
Gestational
Other
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AES Question 3
Regarding Mr. H in the previous question, which of the following is
most likely true?
A. He should be started on insulin treatment initially, as he will
require it very soon.
B. His risk of cardiovascular complications is much higher than the
average patient with diabetes.
C. He can likely be treated with diet alone, or at most oral agents,
for most of his life.
D. You can draw no conclusions regarding the natural history of
his disease.

Types of Diabetes Mellitus
1.
2.
3.

4.

Type 1
– ~ 5 to 10%
Type 2
– ~90 to 95%
Gestational Diabetes Mellitus
–
~7% all pregnancies,
> 200,000 cases/year
Other specific types
– Monogenic syndromes (<5%),
diseases of exocrine pancreas,
drug/chemical induced

3%7%

Type 1
Type 2
Other

90%

Gestational

American Diabetes Association. 2. Classification and Diagnosis of Diabetes: Standards of
Medical Care in Diabetes—2018. Diabetes Care [Internet]. 2018 Jan [cited 2017 Dec
21];41(Supplement 1):S13–27. Available from:
http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S002
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“New” Organization
1.

2.

3.
4.

Type 1 (E10.--)
–
– Absolute insulin deficiency
• Immune-mediated
• Idiopathic
Type 2 (E11.--)
–
– Insulin resistance + relative insulin deficiency
• Most obese
Gestational (O24.4-)
Other
–
Monogenic Diabetes Syndromes (E13.--)
• Neonatal Diabetes (P70.2--)
• Maturity-onset diabetes of the young
(MODY)
–
Diseases of the exocrine pancreas (Cystic
fibrosis,…) (E08.--)
–
Drug or chemical induced (steroids,…) (E09.--)

3%7%

Type 1
Type 2
Other

90%

Gestational
Percentages
approximate

American Diabetes Association. 2. Classification and Diagnosis of Diabetes: Standards of Medical Care in
Diabetes—2018. Diabetes Care [Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S13–27. Available
from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S002

Type 1 DM
•

•

2017: ADA recognizes three stages of
Immune Mediated/Type 1:
– Stage 1: Antibodies present, No
hyperglycemia
– Stage 2: “Presymptomatic”,
essentially meet same criteria as
Prediabetes.
– Stage 3: Clinical Diabetes
Stage progression based on β-cell
mass and speed of destruction.

•

Occurs more rapidly in children,
slower in adults.

•

Adult DM patients with autoantibodies
to β-cell antigens
– 7.5 to 10 % of type 2 patients in
certain populations (those w/ high
type 1 prevalence)
• Less in US
– Rapidly progress to require insulin
in Months to years
American Diabetes Association. 2. Classification and Diagnosis of Diabetes: Standards of Medical
Care in Diabetes—2018. Diabetes Care [Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement
1):S13–27. Available from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S002
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Type 1 Diabetes
• Recommendations
– Plasma blood glucose rather than A1C should be used to diagnose the
acute onset of type 1 diabetes in individuals with symptoms of
hyperglycemia. E
– Screening for type 1 diabetes with a panel of autoantibodies is currently
recommended only in the setting of a research trial or in first-degree
family members of a proband with type 1 diabetes. B
– Persistence of two or more autoantibodies predicts clinical diabetes and
may serve as an indication for intervention in the setting of a clinical
trial. B
American Diabetes Association. 2. Classification and Diagnosis of Diabetes: Standards of Medical
Care in Diabetes—2018. Diabetes Care [Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement
1):S13–27. Available from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S002

Monogenic Diabetes Syndromes
•

Recommendations
– All children diagnosed with diabetes in the first 6 months of life should have immediate
genetic testing for neonatal diabetes. A
– Children and adults, diagnosed in early adulthood, who have diabetes not
characteristic of type 1 or type 2 diabetes that occurs in successive generations
(suggestive of an autosomal dominant pattern of inheritance) should have genetic
testing for maturity-onset diabetes of the young. A
– In both instances, consultation with a center specializing in diabetes genetics is
recommended to understand the significance of these mutations and how best to
approach further evaluation, treatment, and genetic counseling. E
American Diabetes Association. 2. Classification and Diagnosis of
Diabetes: Standards of Medical Care in Diabetes—2018. Diabetes Care
[Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S13–27.
http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S002
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Monogenic Diabetes Syndromes
•

Neonatal Diabetes
– In first 6 months of life
– 80-85% have monogenic cause
– Transient or permanent (~50%
each)
– Some types w/ improved
glycemic control on high-dose
sulfonylureas instead of insulin!

•

American Diabetes Association. 2. Classification and Diagnosis of
Diabetes: Standards of Medical Care in Diabetes—2018. Diabetes Care
[Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S13–27.
http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S002

Maturity Onset Diabetes of the
Young (MODY)
– hyperglycemia at early age
(typically < 25 years)
– Impaired insulin
secretion/minimal or no defects
in insulin action.
– Autosomal dominant pattern
• 13 genes on different
chromosomes!
• Hyperglycemia varies
between genetic variants!
• Some require little/no
treatment

Prevention/Delay of Type 2 DM
•
•

At least annual monitoring for
progression E
Those w/ Prediabetes referred to
intensive behavioral life-style intervention
program modeled on the Diabetes
Prevention Program (DPP) to achieve
and maintain: A
–
–

loss of 7% of body weight
Increase moderate-intensity physical
activity (brisk-walking) to at least
150 minutes/week

•

•
•
•

American Diabetes Association. 5. Prevention or Delay of Type 2 Diabetes: Standards of Medical Care
in Diabetes—2018. Diabetes Care [Internet]. 2018 Jan [cited 2018 Jun 14];41(Supplement 1):S51–4.
Available from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S005

(Revised 2018) Metformin for
prevention for T2DM (NOT FDAAPPROVED) should be considered in
those with prediabetes, especially : A
– BMI > 35 kg/m2
– Age < 60 years
– Women with prior gestational DM
B12 monitoring w/ long-term metformin
(B)
Screening/treatment of modifiable risk
factors for CV disease (B)
Diabetes self-management education
and support (B)
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AES Question 4
While all of the following medications work by either
providing insulin or releasing insulin from the
pancreas, which will not (usually) cause hypoglycemia
when used alone?
A. insulin glargine
B. glimeperide
C. nateglinide
D. exenatide

FDA-Approved Diabetes Medications
Insulin / Insulin Releasers

Euglycemics

•

•

Insulin Sensitizers

•
•
•
•
•
•

SGLT2 Inhibitors
α-glucosidase inhibitors
GLP-1 analogs
DPP4-inhibitors
Amylin analogs
Others

Secretagogues
–
–

•

Sulfonylureas
Meglitinides (“glinides”)

Analogs (Insulin)
–
–

Rapid/Short/Intermediate/
Long-acting
Inhaled (-unavailable?)

–

Biguanides, Thiazolidinediones (TZDs)

(subcutaneous)
(oral)

–
–

Dopamine-receptor agonists
Bile acid sequestrants
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Rosiglitazone
•

2007 Meta-analysis of 42 trials
– a significant increase in the
risk of myocardial infarction
– an increase in the risk of
death from cardiovascular
causes that had borderline
significance
• 13,000 lawsuits against
the manufacturer
– 2011-2013 Rx restrictions
Nissen SE, Wolski K. Effect of Rosiglitazone on the Risk
of Myocardial Infarction and Death from
Cardiovascular Causes. N Engl J Med. 2007 Jun
14;356(24):2457–71.

•

2009 RECORD Trial
– Although the data are
inconclusive about any
possible effect on myocardial
infarction, rosiglitazone does
not increase the risk of
overall cardiovascular
morbidity or mortality
compared with standard
glucose-lowering drugs
– Nov 2013 – Restrictions lifted
Home PD, Pocock SJ, Beck-Nielsen H, Curtis PS, Gomis R, Hanefeld M, et al.
Rosiglitazone evaluated for cardiovascular outcomes in oral agent
combination therapy for type 2 diabetes (RECORD): a multicentre,
randomised, open-label trial. The Lancet. 2009 Jun;373(9681):2125–35.

Cardiovascular Outcomes Trials
• 2008: FDA requires all new DM type 2
drugs should demonstrate no
unacceptable increase in CV risk.
– In response to Rosiglitazone experience
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CVOTs
•

•

•

•
•

To exclude unacceptable CV risk, a two-sided 95 % CI upper boundary
of:
– 1.8 risk ratio (pre-approval=Phase III)
– and/or 1.3 risk ratio (post-approval=Phase IV)
for major adverse events versus control group is required.
– Primary end-points: CV death, nonfatal MI, nonfatal stroke
• = 3-point MACE (major adverse CV events)
– (if not significant, possibly consider hospitalization for ACS,
urgent revascularization and other end-points.)
Patient selection should focus on high-risk populations:
– advanced disease, elderly, renal impairment.
– usually 5,000 to 15, 000 patients
At least 2 years of CV safety data.
A prospective independent adjudication of CV events in phase 2 and 3
studies must also be performed.

Schnell O, Rydén L, Standl E, Ceriello A. Current perspectives on cardiovascular outcome trials in diabetes. Cardiovascular
Diabetology [Internet]. 2016 Dec [cited 2017 Feb 9];15(1). http://cardiab.biomedcentral.com/articles/10.1186/s12933-016-0456-8

CVOTs after FDA - Review
• As of January 2018:
– 9 completed
– 13 in progress
– 4 terminated

• Of 9 completed
– All “non-inferior” to placebo for CV endpoints
– 4 with evidence of CV benefit
• 2 suggested reduction in CV death
• 3 suggested reduction in all-cause mortality

• Valuable information, but questionable justification
– Time, resource, & patient safety!

American Diabetes Association. 8. Pharmacologic Approaches to Glycemic
Treatment: Standards of Medical Care in Diabetes—2018. Diabetes Care
[Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S73–85. Available
from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008
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Cefalu WT, Kaul S, Gerstein HC, et al. Cardiovascular
Outcomes Trials in Type 2 Diabetes: Where Do We Go From
Here? Reflections From a Diabetes Care Editors’ Expert
Forum. Diabetes Care. 2018;41(1):14-31. doi:10.2337/dci170057.

9 completed CVOTs
•

DPP-4 inhibitors
– 3 trials completed
• saxagliptin,
• alogliptin,
• sitagliptin
– No CV benefit

•

•

SGLT2 inhibitors
– 2 trials completed
• empagliflozin
– ⬇ in CV death
• canagliflozin
– ⬇ in 3 point-MACE
• Both ⬇ in heart failure

GLP-1 RAs
– 4 trials completed
• lixisenatide
– No CV benefit
• liraglutide
– CV benefit
– ⬇ in CV death
• semaglutide
– CV benefit
– ⬇ in non-fatal stroke
• exenatide weekly
– No CV benefit (almost)

Cefalu WT, Kaul S, Gerstein HC, et al. Cardiovascular Outcomes Trials in Type 2 Diabetes: Where Do We Go From Here?
Reflections From a Diabetes Care Editors’ Expert Forum. Diabetes Care. 2018;41(1):14-31. doi:10.2337/dci17-0057.
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Pre-2008 “CVOTs”
• TZDs
– pioglitazone
• CV benefit
• Reduction in fatal or
non-fatal stroke or MI
• α-glucosidase inhibitors
– No CV benefit
– 5-point MACE
• + hospitalization for
unstable angina or HF

• Insulin
– insulin glargine
• (v. standard care)
• Neutral CV effects
– insulin degludec
• (v. glargine)
• Neutral CV effects

Summary
•

Neutral effects on MACE
outcomes
– insulin glargine
– insulin degludec
– sitagliptin
– alogliptin
– saxagliptin
– lixisenatide
– weekly exenatide

• CV benefit on MACE
outcomes
– empagliflozin
– canagliflozin
– liraglutide
– semaglutide (possibly)
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AES Question 5
Mrs. J. is 67 y/o female with diabetes and a h/o MI. Her
blood sugars are not controlled on metformin with an A1c
of 8.8%. With her history, you are quite concerned
regarding her risk of heart failure. The best choice as the
next medication to consider for her would be:
A. insulin degludec (ultra long acting)
B. saxagliptin (DPP4 inhibitor)
C. empagliflozin (SGLT2 inhibitor)
D. liraglutide (GLP-1 analog)

AES Question 6
Her husband, Mr. J. is 70 y/o male with diabetes and also a h/o MI.
His blood sugars are not controlled on metformin and insulin
glargine with an A1c of 9.2%. He also has a history of peripheral
vascular disease, with amputation of several toes on his right foot.
The best choice as the next medication to consider for her would
be:
A.
B.
C.
D.

insulin degludec (ultra long acting)
saxagliptin (DPP4 inhibitor)
empagliflozin (SGLT2 inhibitor)
liraglutide (GLP-1 analog)
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Factors to Consider when Selecting
Treatment…
• Previously ADA made relatively few recommendations
for order of medication treatment.
– Advocate metformin first ”if tolerated”
– In 2017 made recommendations about appropriate
medications in patient with CV risk factors

• 2017 – Reflect outcomes of cardiovascular outcomes
trials (CVOT)
– updated algorithm to include ASCVD recommendations
American Diabetes Association. 8. Pharmacologic Approaches to Glycemic Treatment: Standards of
Medical Care in Diabetes—2018. Diabetes Care [Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement
1):S73–85. Available from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008

Factors to Consider when Selecting
Treatment…
• New in 2018
• ”Drug-Specific and Patient Factors to Consider When
Selecting Antihyperglycemic Treatment in Adults with Type 2
Diabetes.”
– Rank drugs classes by:
•
•
•
•
•
•

Efficacy
Hypoglycemic risk
Weight Change
CV Effects (ASCVD & CHF)
Cost
Renal Effects (CKD & Dosing)

American Diabetes Association. 8. Pharmacologic Approaches to
Glycemic Treatment: Standards of Medical Care in Diabetes—
2018. Diabetes Care [Internet]. 2018 Jan [cited 2017 Dec
21];41(Supplement 1):S73–85. Available from:
http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008
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American Diabetes
Association. 8.
Pharmacologic
Approaches to
Glycemic Treatment:
Standards of
Medical Care in
Diabetes—2018.
Diabetes Care
[Internet]. 2018 Jan
[cited 2017 Dec
21];41(Supplement
1):S73–85. Available
from:
http://care.diabetesj
ournals.org/lookup/
doi/10.2337/dc18S008

Sulfonylurea-Drug-Specific and Patient
Factors to Consider…
•
•
•
•
•
•

Efficacy: High
Hypoglycemic risk : Yes
Weight Change: Gain
CV Effects:
– ASCVD: Neutral
– CHF: Neutral
Cost: Low
Oral/SQ: Oral

American Diabetes Association. 8. Pharmacologic Approaches to Glycemic
Treatment: Standards of Medical Care in Diabetes—2018. Diabetes Care
[Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S73–85. Available
from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008

•

•

Renal Effects
– DKD Progression: Neutral
canagliflozin, empagliflozin
– Dosing:
• Glyburide: not
recommended
• Glipizide & Glimepiride:
initiate conservatively to
avoid hypoglycemia
Additional:
– FDA Special Warning on
increased risk of CV mortality
(based on on studies of an older
drug (tolbutamide).
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Metformin-Drug-Specific and Patient
Factors to Consider…
• Efficacy: High
• Hypoglycemic risk : No
• Weight Change: Neutral
(potential for modest loss)
• CV Effects:
– ASCVD: Potential benefit
– CHF: Neutral
• Cost: Low
• Oral/SQ: Oral

• Renal Effects
– DKD Progression: Neutral
– Dosing: Contraindicated
with eGFR < 30
• Additional:
– GI side effects common,
– Potential for B12 deficiency
American Diabetes Association. 8. Pharmacologic Approaches to Glycemic
Treatment: Standards of Medical Care in Diabetes—2018. Diabetes Care
[Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S73–85. Available
from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008

TZDs-Drug-Specific and Patient
Factors to Consider…
•
•
•
•

•
•

Efficacy: High
Hypoglycemic risk : No
Weight Change: Gain
CV Effects:
– ASCVD: Potential Benefit:
pioglitazone
– CHF: Increased risk
Cost: Low
Oral/SQ: Oral

American Diabetes Association. 8. Pharmacologic Approaches to Glycemic
Treatment: Standards of Medical Care in Diabetes—2018. Diabetes Care
[Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S73–85. Available
from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008

•

Renal Effects
– DKD Progression: Neutral
– Dosing: No dose adjustment,
Not recommended in renal
impairment due to potential
for fluid retention.

•

Additional:
– FDA Black Box for CHF,
– Benefit in NASH,
– Risk of bone fractures,
– Risk of bladder cancer
(pioglitazone)
– LDL Cholesterol (pioglitazone)
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Incretins
•

Intestinal hormones
– Glucagon-like peptide 1 (GLP-1)
– Gastric Inhibitory Peptide (GIP)

•

Stimulated by eating

•

Slowed gastric emptying

– ⬆ insulin/ ⬇ glucagon
– Release insulin in glucosedependent manner
– (?) decreased food intake

•

Result
– Lower blood glucose
– Slowed appearance in circulation

(Permission pending)
The Regents of the
University of California.
All rights reserved.
www.deo.ucsf.edu

Incretins / Incretin Mediators
• GLP-1 Receptor Agonist =
(Incretin mimetics)
– Exenatide, Exenatide ER

•

DPP-4 inhibitors = (Incretin
enhancers)
– Sitagliptin
•

Januvia

•

Onglyza

•

Tradjenta

•

Nesina

• Byetta, Bydureon

– Saxagliptin

• Victoza

– Linagliptin

• Tanzeum

– Alogliptin

– Liraglutide*
– Albiglutide

– Lixisenatide
• Adlyxin

– Dulaglutide
• Trulicity

– Semaglutide
• Ozempic

21

GLP-1-RA (Incretin Mimetics)
•

Long-lasting analog of GLP-1
–

•

Advantages
–
–

Lowers postprandial glucose
Weight loss ~ 2-3 kg/6 months
•

–

•

•

Expected A1C reduction = 0.5-1.5%

•

–
–

(Liraglutide 3 mg daily (Saxenda) FDAapproved for weight loss)

Liraglutide v. Placebo v. Standard Care
Composite Outcome: MI, Stroke, CV Death
•
•
•

Weekly forms (exenatide ER, albiglutide,
duraglutide)

–

Disadvantages
–
–

Since 2008: all DM drugs must pass
CVOT: Cardiovascular Outcome Trials:
In LEADER trial:

–

Require subcutaneous injection
GI side effects – nausea/vomiting/diarrhea

13% Liraglutide group
14.9% Placebo group
= 13% RRR -or- 1.9% ARR

NNT – prevent 1 event (composite) / 3 yrs =
66
NNT-prevent 1 death / 3yrs = 98

GLP-1 RAs-Drug-Specific and Patient
Factors to Consider…
•
•
•
•

•
•
•

Efficacy: High
Hypoglycemic risk : No
Weight Change: Loss
CV Effects:
– ASCVD: Benefit:
• Liraglutide
– CHF: Neutral
Cost: High
Oral/SQ: Ora
Renal Effects
– DKD Progression: Benefit:
• liraglutide

American Diabetes Association. 8. Pharmacologic Approaches to Glycemic
Treatment: Standards of Medical Care in Diabetes—2018. Diabetes Care
[Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S73–85. Available
from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008

•

•

Renal Effects (continued)
– Dosing:
• Exenatide: not indicated
eGFR<30
• Lixisenatide: caution eGFR <
30
• Increased risk of side effects
with renal impairment
Additional:
– FDA Black Box: Risk of Thyroid
C-cell tumors (liraglutide,
albiglutide, dulaglutide, exenatide
ER)
– GI side effects common
– Injection site reaction
– ? Acute pancreatitis risk
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DPP-4 Inhibitors
(Incretin enhancers)
•

Inhibit Dipeptidyl peptidase 4
the enzyme that breaks down GLP-1
Expected A1C reduction = 0.5-1.0%
Weight neutral, well tolerated
Do not cause hypoglycemia (as
monotherapy)
– Increase in upper respiratory
infections noted

•

–
–
–
–

FDA Warnings:
– 2015: Risk of severe joint pain with
all DPP-4s
– 2016: Increased risk of heart failure
with saxagliptin or alogliptin) (and
combinations including either)

•

CVOT: No significant difference vs.
placebo

DPP-4 Inhibitors -Drug-Specific and
Patient Factors to Consider…
•
•
•
•

Efficacy: Intermediate
Hypoglycemic risk : No
Weight Change: Neutral
CV Effects:
– ASCVD: Neutral
– CHF: Potential risk:
saxagliptin, alogliptin
• Cost: High
• Oral/SQ: Oral

• Renal Effects
– DKD Progression: Neutral
– Dosing:
• Renal dose adjustment
required, can be used
in renal impairment.
• Additional:
– Potential risk of acute
pancreatitis
– Joint pain

American Diabetes Association. 8. Pharmacologic Approaches to Glycemic
Treatment: Standards of Medical Care in Diabetes—2018. Diabetes Care
[Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S73–85. Available
from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008
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SGLT2 Inhibitors
•

Canagliflozin

•

Empagliflozin

– Invokana

– Jardiance

•

Dapagliflozin

•

Reduces reabsorption of glucose in
kidneys, increases urinary glucose
excretion

•

•

Advantages

•

Disadvantages

– Farxiga

– Once daily dosing.
– Weight loss
•

– Require renal dosing!
– Adverse reactions
•
•
•
•
•
•

– Expected A1C reduction = ~0.51.0%

~ 2 kg over 6-12 months

Dehydration
Genital yeast infection
Nasopharyngitis
Urinary tract infections
Increased LDL-C
Bladder cancer ?

Insulin Independent!

– Effective in all stages of Diabetes

SGLT2 Inhibitors
•
•

CVOT:
In EMPA-REG Outcome trial:
– Empagliflozin v. Placebo v. Standard
Care
– Composite Outcome: MI, Stroke, CV
Death
•
•
•

10.5% Empagliflozin group
12.1% Placebo group
= 14% RRR -or- 1.6% ARR

•

NOTE: Cannot directly compare
Cardiovascular Outcome Trials for
different medications head-to-head!
– They are all done in different patient
populations
– Different inclusion/exclusion
– Different baseline A1c, medications,
…

– NNT – prevent 1 event (composite) /
3 yrs = 61
– NNT-prevent 1 death / 3yrs = 39
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SGLT-2 Inhibitors-Drug-Specific and
Patient Factors to Consider…
•
•
•
•

•
•

Efficacy: Intermediate
Hypoglycemic risk : No
Weight Change: Loss
CV Effects:
– ASCVD: Benefit: canagliflozin,
empagliflozin
– CHF: Benefit: canagliflozin,
empagliflozin
Cost: High
Oral/SQ: Oral

American Diabetes Association. 8. Pharmacologic Approaches to Glycemic
Treatment: Standards of Medical Care in Diabetes—2018. Diabetes Care
[Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S73–85. Available
from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008

•

Renal Effects
– DKD Progression: Benefit:
canagliflozin, empagliflozin
– Dosing:
• Canagliflozin:
– not recommended
eGFR<45
• Dapagliflozin:
– not recommended
eGFR<60
– Contraindicated eGFR
< 30
• Empagliflozin:
– Contraindicated eGFR
< 30

SGLT-2 Inhibitors-Drug-Specific and
Patient Factors to Consider…
•
•

(continued)
Additional:
– FDA Black Box: Risk of amputation
(canagliflozin)
– Risk of bone fractures (canagliflozin)
– DKA risk (all, rare in T2DM)
– Genitourinary infections
– Risk of volume depletion,
hypotension
– Increased LDL cholesterol

American Diabetes Association. 8. Pharmacologic Approaches to Glycemic
Treatment: Standards of Medical Care in Diabetes—2018. Diabetes Care
[Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement 1):S73–85. Available
from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008
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Insulin / Analogs
•

•

Rapid-Acting
– Glulisine
• Apidra
– Lispro
• Humalog
– Aspart
• NovoLog
Created by Isaac Yonemoto.;
2006.
https://commons.wikimedia.
– Inhaled
org/wiki/File:InsulinHexamer.
jpg. Accessed June 30, 2016.
• Afrezza
Short-Acting
– Regular Human Insulin
• Humulin R
• Novolin R

•

•

•

Intermediate-Acting
– NPH Human Insulin (Neutral Protamine
Hagedorn)
• Humulin N
• Novolin N, Novolin NPH
• Isophane insulin
Long-Acting
– Glargine
• Lantus (U100), Basaglar
• Toujeo (U300) – pen only
– Detemir
• Levemir
Ultra-Long-Acting
– Degludec
• Tresiba (U100 & U200) –
pen only

Insulin-Drug-Specific and Patient
Factors to Consider…
•
•
•
•
•
•

Efficacy: Highest
Hypoglycemic risk : Yes
Weight Change: Gain
CV Effects:
– ASCVD: Neutral
– CHF: Neutral
Cost:
– Human: Low (relative)
– Analogs: High
Oral/SQ: SQ (& inhaled?)

•

•

Renal Effects
– DKD Progression: Neutral
– Dosing:
• Lower doses required
with decrease in eGFR.
• Titrate to clinical
response
Additional:
– Injection site reaction
– Higher risk of hypoglycemia
with human insulin (NPH or
premixed formulations) vs.
analogs

American Diabetes Association. 8. Pharmacologic Approaches to Glycemic Treatment: Standards of
Medical Care in Diabetes—2018. Diabetes Care [Internet]. 2018 Jan [cited 2017 Dec 21];41(Supplement
1):S73–85. Available from: http://care.diabetesjournals.org/lookup/doi/10.2337/dc18-S008
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AES Question 7
Mr. H is a 60 y/o male with diabetes and h/o hypertension, elevated cholesterol
and CV disease. His blood sugars are relatively well controlled on metformin,
insulin glargine and liraglutide. His A1c is 5.8%. Which of the following is the
best choice for his care?
A. No change, this combination reduces his microvascular and macrovascular
complications.
B. Change his liraglutide to sitagliptin to improve his CV risk and reduce risk of
complications and of hypoglycemia.
C. Decrease medications to achieve a goal of between 7.0% and 8.0% to
reduced his risk of complications and hypoglycemia.
D. Decrease his medications to avoid hypoglycemia as his treatment should not
be based on A1c.

ADA Targets
Glycemic Targets

Other goals

•

•

•
•

A1C < 7.0%
– Reduces microvascular
complications
Preprandial
– 80-130 mg/dL
Peak postprandial (1-2 hours)
– < 180 mg/dL

•

<6.5% if no hypoglycemia or adverse
events (C)
– Short duration of DM, Type 2 DM on
lifestyle or metformin only, Long life
expectancy, No significant CVD
<8% or higher (B)
– H/O severe hypoglycemia, Limited
life expectancy, Advanced micromacrovascular complications,
Extensive comorbid conditions, Longstanding diabetes / difficult to control

American Diabetes Association. Standards of Medical Care in Diabetes—2018 Abridged for
Primary Care Providers. Clinical Diabetes [Internet]. 2017 Dec 8 [cited 2017 Dec 21];cd170119.
Available from: http://clinical.diabetesjournals.org/lookup/doi/10.2337/cd17-0119
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Glycemic Targets
• American College of Physicians (ACP) - March 2018
1. Personalize goals for glycemic control in patients with type 2 diabetes on the basis of a discussion
of benefits and harms of pharmacotherapy, patients' preferences, patients' general health and life
expectancy, treatment burden, and costs of care.
2. Aim to achieve an HbA1c level between 7% and 8% in most patients with type 2 diabetes.
3. Consider deintensifying pharmacologic therapy in patients with type 2 diabetes who achieve
HbA1c levels less than 6.5%.
4. Clinicians should treat patients with type 2 diabetes to minimize symptoms related to hyperglycemia
and avoid targeting an HbA1c level in patients with a life expectancy less than 10 years due to
advanced age (80 years or older), residence in a nursing home, or chronic conditions (dementia,
cancer, end-stage kidney disease, or severe chronic obstructive pulmonary disease or congestive
heart failure) because the harms outweigh the benefits in this population.
Qaseem A, Wilt TJ, Kansagara D, Horwitch C, Barry MJ, Forciea MA, et al. Hemoglobin A1c Targets for Glycemic Control With Pharmacologic Therapy for Nonpregnant Adults With Type
2 Diabetes Mellitus: A Guidance Statement Update From the American College of Physicians. Annals of Internal Medicine [Internet]. 2018 Apr 17 [cited 2018 Jun 4];168(8):569.
Available from: http://annals.org/article.aspx?doi=10.7326/M17-0939

AES Question 8
Mr. K is a 83 y/o male resident of a Skilled Nursing Facility with diabetes and h/o
hypertension, elevated cholesterol and CV disease. His blood sugars are
relatively well controlled on metformin, insulin glargine and liraglutide. His A1c is
5.8%. Which of the following is the best choice for his care?
A. No change, this combination reduces his microvascular and macrovascular
complications.
B. Change his liraglutide to sitagliptin to improve his CV risk and reduce risk of
complications and of hypoglycemia.
C. Decrease medications to achieve a goal of between 7.0% and 8.0% to
reduced his risk of complications and hypoglycemia.
D. Decrease his medications to avoid hypoglycemia as his treatment should not
be based on A1c.

28

Antihyperglycemic Therapy in Adults with T2DM

American Diabetes
Association. 8.
Pharmacologic
Approaches to
Glycemic Treatment:
Standards of Medical
Care in Diabetes—
2018. Diabetes Care
[Internet]. 2018 Jan
[cited 2017 Dec
21];41(Supplement
1):S73–85. Available
from:
http://care.diabetesjou
rnals.org/lookup/doi/1
0.2337/dc18-S008

Pharmacologic Approaches to Glycemic Treatment: Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S73-S85

Antihyperglycemic Therapy in Adults with T2DM

American Diabetes
Association. 8.
Pharmacologic
Approaches to
Glycemic Treatment:
Standards of Medical
Care in Diabetes—
2018. Diabetes Care
[Internet]. 2018 Jan
[cited 2017 Dec
21];41(Supplement
1):S73–85. Available
from:
http://care.diabetesjou
rnals.org/lookup/doi/1
0.2337/dc18-S008

Pharmacologic Approaches to Glycemic Treatment: Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S73-S85
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Combination
Injectable
Therapy in
T2DM
American Diabetes
Association. 8.
Pharmacologic
Approaches to Glycemic
Treatment: Standards
of Medical Care in
Diabetes—2018.
Diabetes Care
[Internet]. 2018 Jan
[cited 2017 Dec
21];41(Supplement
1):S73–85. Available
from:
http://care.diabetesjou
rnals.org/lookup/doi/1
0.2337/dc18-S008

Questions
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Contact Information

Peter Ziemkowski, MD
peter.ziemkowski@gmail.com
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ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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It is the policy of the AAFP that all individuals in a position to control content disclose any relationships
with commercial interests upon nomination/invitation of participation. Disclosure documents are
reviewed for potential conflict of interest (COI), and if identified, conflicts are resolved prior to
confirmation of participation. Only those participants who had no conflict of interest or who agreed to
an identified resolution process prior to their participation were involved in this CME activity.
The following individual(s) in a position to control content for this session have disclosed the following
relevant financial relationships
Jeffrey Unger, MD, FAAFP
• Consultant or Advisory Board: Novo Nordisk (Diabetes)
All other individuals in a position to control content for this session have indicated they have no
relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will not include discussion of unapproved
or investigational uses of products or devices.

Jeffrey Unger, MD, FAAFP
Director, Unger Primary Care Concierge Medical Group, Rancho Cucamonga, California; Director of
Metabolic Studies, Catalina Research Institute, Montclair, California; Medical Director, Hathaway
Recovery Center, Claremont, California
Dr. Unger is board certified in family medicine and has a private practice devoted to the comprehensive
care of patients who have diabetes, addiction, mental illness, migraine, and other chronic disease states.
As the medical director of Hathaway Recovery Center, he cares for patients who have opioid, alcohol, and
benzodiazepine dependency. In 2017, he was appointed as an assistant clinical professor of family
medicine at the University California (UC) Riverside School of Medicine. Dr. Unger has published more
than 250 peer-reviewed articles on diabetes, migraine, and pain management. In addition, he has written
three medical textbooks on diabetes, including Diabetes Management in Primary Care, 2nd Edition, which
was published in December 2012. Having conducted more than 120 clinical trials, Dr. Unger has been
selected as one of the few family physicians to ever oversee a cardiovascular outcomes study (LEADER2016). He is also the primary investigator for the global LIRA-PRIME study, the results of which will be
published in 2019. Dr. Unger is a fellow of the American College of Endocrinology. He has served as a
consulting physician for the Los Angeles Angels baseball club and the World Wrestling Federation.
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Learning Objectives
1.

Evaluate current standards of care (screening, prevention, diagnosis, treatment,
management) for patients with diabetes, or who are at risk for developing diabetes,
for opportunities to update standards in accordance to current research and
evidence-based guidelines.

2.

Apply a patient-centered approach to incorporate guideline recommendations for
intensifying therapy to achieve glycemic control.

3.

Use medication which allow patients to achieve their individualized metabolic targets
without weight gain or increasing their risk of developing treatment emergent
hypoglycemia.

4.

Encourage patients to remain adherent to their prescribed behavioral and
pharmacologic therapeutic interventions.

Audience Engagement System
Step 1

Step 2

Step 3
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Additional Objectives
1. Critically evaluate the evidence emerging within
diabetes research as it applies to recommendations for
physician change.
2. Assess new and novel treatments for diabetes in terms
of efficacy, safety, contraindications and cost/benefit
relative to existing treatments.

Agenda
•
•
•
•

Examine why family clinicians are at the forefront of diabetes management
Discuss screening and diagnosis of high risk patients for prediabetes and
diabetes
Discuss rational, effective and safe treatment options for patients with Type
2 diabetes (T2DM) using GLP-1 receptor agonists and SGLT2-inhibitors
Discuss the rationale and EXPENSE of cardiovascular outcome studies in
high risk patients with type 2 diabetes

T2DM, type 2 diabetes mellitus
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Diabetes Is A Primary Care Specialty
Disorder!
Peripheral vascular
disease

Cardiovascular
mortality

Microvascular
disease (eye,
renal,
neuropathy

Cancer risk
Mental illness

Sleep apnea

Parkinson’s
disease
Hearing loss

Unger J. Diabetes Management in Primary Care‐ Second Edition. Lippincott, Williams and Wilkins. Philadelphia, PA. 2012

The Diabetes Epidemic
Annual New Cases of Diagnosed Diabetes
(Thousands) Among Adults Aged 18 to 79 Years,
U.S., 1980‐2014
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By Year 2030 1/3 Of All Adults
in the US Will Have Diabetes
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CDC. http://www.cdc.gov/diabetes/statistics/incidence/fig1.htm

5

The Economic Impact of
Diabetes in the US
•
•
•
•
•

•

US cost of treating diabetes in 2012 was $245 billion (43% spent on
inpatient care)
In 2012, a patient with diabetes mellitus (DM) spent $8000/year on
medical management -- 2x higher cost than people with euglycemia
Prediabetes costs in 2012= $44 billion
Diagnosing patients with prediabetes and implementing lifestyle
interventions could save the US economy $5.7 billion over 25 years
62 % of diabetes costs in US are provided by Medicare, Medicaid,
and the military. 34% covered by commercial insurance. 3.2% have
no insurance
CA has the largest population with DM and the highest cost ($27.6
billion). Florida is the 4th most populous state by # 2 in DM related
costs ($19 billion)

Subramanian K, et al. Journal of Diabetes Research. 2017;Article ID 2615681:5 pages. American Diabetes Association [website].
www.diabetes.org/advocacy/news‐events/cost‐of‐diabetes.html. Accessed October 30, 2017.

Diabetes-related complications in the US
Acute myocardial infarction and stroke
150

Acute myocardial infarction
Stroke

Events per 10,000 overall
adult population
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Population with diabetes
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Gregg et al. N Engl J Med 2014;370:1514–23
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Good News! Low Risk of All Cause Mortality
For Patients With T1DM
Maintaining an
A1C < 8.1 %
results in lower
all‐cause mortality
than euglycemia

Lower mortality
DOES NOT
imply lower risk
of complications!

Adapted from: The Diabetes Control and Complications Trial (DCCT)/Epidemiology of Diabetes Interventions and Complications (EDIC) Study Research Group Dia Care 2016;39:1378-1383

Diabetes Is A Complex Disease State!

•A1C
•Exercise
•Timing of medications in relation to meals
•Blood pressure control
•Lipid control
•Stop smoking
•Reduce carbohydrates
•Low testosterone
•Depression
•Work hours
•Spouse
•Blood glucose monitoring
•Consultant appointments
•Refills
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Is This Patient “Non-Compliant?”
•
•
•
•

66 y/o social worker, vet
T2DM x 17 years
A1c= 9.1%
Taking NPH 200 u/d +
metformin 1 gram/d+
pioglitazone 45 mg/d +
glipizide 10 mg/d
• Taking meds as directed

Glycemic
variability

Room For Improvement
•
•
•

NHANES 2007-2010: 52 % of US Adults with DM achieved their targeted A1C of < 7
%. NHANES 2010-2014: 51 %
Reduction in A1C nationwide despite development and marketing of newer drugs
which improve glycemic control, reduce weight and mitigate risks of hypoglycemia
and cardiovascular death
Clinical trials suggest that 74 % of patients can achieve their A1C with a given drug
(semaglutide). Real world studies suggest that patients actually struggle with
adherence, concerns about weight gain, fear of hypoglycemia, drug cost and adverse
drug effects
–
–

This leads to non-adherence of prescribed regimen
Nonadherence increases the likelihood of long-term complications, more frequent
hospitalizations, higher health care costs, and rates of mortality. In patients younger than 65
years, the risk of hospitalization over 12 months was found to be 30% at the lowest quintile
(1% to 19%) of adherence to antidiabetes medications, compared to 13% at the highest
quintile (80% to 100%)
Unger, J. A clinical overview of once weekly glucagon‐like peptide 1 receptor agonists. Journal of Family Practice. 2018. 67 (6). S1‐2
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Improving Adherence in Patients With
Diabetes
“Drugs don’t work if
you don’t take them…”
C. Everett Koop, MD

Medication NON-Adherence, Either Willful
or Inadvertent, Can Include:
– Failing to fill or refill prescription
– Omitting a dose or taking
medications at the wrong time
– Taking more or less of a medication
than prescribed
– Prematurely discontinuing medication
– Inappropriate supplement use
– Taking medication with prohibited
foods, liquids, other medications
– Improperly using administration
devices (ie, inhalers, syringes)
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Consequences of Poor Medication
Adherence
1‐point drop in self‐reported medication
adherence (MMAS scale) is associated with[a]:

↑ 0.21%

↑ 4.6%

HbA1c

Physician visits

↑ 20.4%

↑ 20.9%

ER visits

Hospital visits

Poor medication
adherence

Missed clinical
appointments

↑ 1.6×
All‐cause mortality[b]

.

a. DiBonaventura M, et al. Patient Prefer Adherence. 2014;8:873-882; b. Currie CJ, et al. Diabetes Care. 2012;35:1279-1284.

Improving Diabetes Self-Management
With Continuous Glucose Meters (CGM)
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Value of CGM In Patients With T2DM
• Discover previously unknown hyper and hypoglycemic events
• Measure glycemic control directly rather than via the surrogate metric
of A1C
• Observe metrics such as glycemic variability, time spent within, below
or above targeted glucose range throughout the day
• Determine the duration and severity of unrecognized hypoglycemia,
especially nocturnal
• Provide actionable information derived from the CGM report
• Analyze glucose effects of targeted pharmacologic interventions (both
fasting and post-meal glucose values) Evaluate the effect of exercise
on glycemic control
• Provide behavioral interventions based on real-time glycemic values
Vigersky R, et al. Journal of Diabetes and Its Complications , Volume 31 , Issue 1 , 280 ‐ 287.

Available Glucose Sensors
Type of CGM

Abbott Freestyle Libre

Medtronic Enlite
Guardian Sensor 3
iPro2

Dexcom 4, 5, 6

Calibration necessary?

No

Yes

Yes

Sensor duration

10 days

6 days

7 days

Audible alerts for high
and low glucose

No

Yes

Yes

Trend arrow displayed?

Yes

Yes

Yes

Connectivity to insulin
pump

No

Yes

Soon

Start‐up cost of system

$360 (3 sensors, 1
reader)

$567 (5 sensors)

$790 (Receiver,
transmitter and 4 sensors)
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Basic Principles of CGM (AGP-Ambulatory Glucose Profiling)
Interpretation

Displays time of day when BG levels are highest or lowest
Displays time of day with greatest variability and magnitude of
variability
A1C estimation is based on average daily BG readings.
Note the wide range of mean glucose based on A1C levels

Variability BELOW medium is high, suggesting trending
towards hypoglycemia
10 % curve drops below 70 mg/dL
Always fix hypoglycemia before addressing hyperglycemia

Screening For Prediabetes And
Diabetes
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Prediabetes Constitutes Inherent Disease Risk
• IGT progression to diabetes mellitus is 6% to 10% per
year
• IGT doubles the risk of CVD
• DECODE study: All‐cause mortality doubled as 2‐hour
post‐challenge OGTT values increased from 95‐200
mg/dL
(FBG is not correlated with increased mortality)
• 15% increased risk of cancer (stomach, colon, liver,
pancreas)
• Associated with increased risk of Alzheimer’s disease
NGT = normal glucose tolerance; CVD = cardiovascular disease; OGTT = oral glucose tolerance test;
FBG = fasting capillary blood glucose.
Unger J. Diabetes Management in Primary Care. Philadelphia, PA: Lippincott. 2012. Decode Study
Group. Lancet. 1999;354:617‐662. Huang Y, et al. Diabetologia. 2014 Nov; 57(11):2261‐2269.

Criteria for Screening for T2D and Prediabetes in Asymptomatic Adults
•
•
•
•
•
•

Age ≥45 years without other risk factors
Family history of T2D
CVD
Overweight
•
BMI ≥30 kg/m2
•
BMI 25‐29.9 kg/m2 plus other risk factors*
Sedentary lifestyle
Member of an at‐risk racial or ethnic group: Asian, African
American, Hispanic, Native American, and Pacific Islander

•
•
•
•
•
•
•
•

•
•

Dyslipidemia
•
HDL‐C <35 mg/dL
•
Triglycerides >250 mg/dL
IGT, IFG, and/or metabolic syndrome
PCOS, acanthosis nigricans, NAFLD
Hypertension (BP >140/90 mm Hg or therapy for hypertension)
History of gestational diabetes or delivery of a baby weighing
more than 4 kg (9 lb)
Antipsychotic therapy for schizophrenia and/or severe bipolar
disease
Chronic glucocorticoid exposure
Sleep disorders† in the presence of glucose intolerance

Screen at‐risk individuals with glucose values in the normal range every 3 years
Consider annual screening for patients with 2 or more risk factors
*At‐risk BMI may be lower in some ethnic groups; consider using waist circumference.
†Obstructive sleep apnea, chronic sleep deprivation, and night shift occupations.
BMI = body mass index; BP = blood pressure; CVD=cardiovascular disease; HDL‐C = high density lipoprotein
cholesterol; IFG = impaired fasting glucose; IGT = impaired glucose tolerance; NAFLD = nonalcoholic fatty liver
disease; PCOS = polycystic ovary syndrome; T2D, type 2 diabetes.
AACE. Endocrine Pract. 2010;16:155-156
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Diagnostic Criteria for Prediabetes and Diabetes in
Nonpregnant Adults
Prediabetes
IFG
FPG ≥100‐125 mg/dL

Normal
FPG <100 mg/dL
2‐h PG <140 mg/dL

Diabetes
FPG ≥126 mg/dL

IGT
2‐h PG ≥140‐199 mg/dL

2‐h PG ≥200 mg/dL
Random PG ≥200 mg/dL + symptoms*

5.5 to 6.4%
≥6.5%
For screening of prediabetes†
*Polydipsia (frequent thirst), polyuria (frequent urination), polyphagia (extreme hunger), blurred vision, weakness, unexplained
weight loss.

A1C <5.5%

†A1C should be used only for screening prediabetes. The diagnosis of prediabetes, which may manifest as either IFG or IGT, should
be confirmed with glucose testing.
‡Glucose criteria are preferred for the diagnosis of DM. In all cases, the diagnosis should be confirmed on a separate day by
repeating the glucose or A1C testing. When A1C is used for diagnosis, follow‐up glucose testing should be done when possible to
help manage DM.

FPG, fasting plasma glucose; IFG, impaired fasting glucose; IGT, impaired glucose tolerance; PG, plasma glucose.

AACE. Endocrine Pract. 2010;16:155-156

Baseline A1C Predicts Progression to
Diabetes Mellitus over 5 Years
A1C (%)

Risk of Diabetes Progression (%)

<5.0

<0.1

5.0‐5.5

<9

5.5‐6.0

9‐25

6.0‐6.5

25‐50
Zhang X, et al. Diabetes Care. 2010;33(7):1665‐1673.
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Initial Treatment Target Is Restoration of Normal Glucose
Regulation
Beta Cell Stage

Ambient Glucose (mg/dL)

Beta Cell Changes Within
Islet

85‐130

Beta cell hypertrophy

89‐130

Decreased expression of
glucose transport
proteins

130‐285

Reduced insulin stores
Beta cell death

285‐350

Fibrosis

Unger J. Diabetes Management in Primary Care.
2nd ed. Lippincott, Williams & Wilkins; 2012

> 350

Knowler WC. N Engl J Med. 2002;346:393–40.

Risk Stratification1 and
Management Strategies for Prediabetes
Risks and treatments
Hemoglobin A1C, %

Low

Medium

High

5.7–5.8

5.9–6.1

6.2–6.49

Risk stratification

√

√

√

A1C target: <5.7%

√

√

√

√

√

√

√

√

√

√

√

√

Lifestyle modification, 16-week course
Lose 7% of body weight if BMI ≥25

kg/m2

Physical activity ≥150 minutes/week
Pharmacologic therapy (e.g., metformin)*

√

Gastric bypass surgery†

√

* Consider in low and medium risk if no weight loss after 16-week lifestyle
modification course
† BMI ≥40 kg/m2 with no risk factors or ≥35 kg/m2 1 or more severe obesity-related
co-morbidities and/or if no weight loss after lifestyle modification and/or metformin
therapy
Adapted from:

1. Tuso P. Perm J. 2014 Summer;18:88–93.
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Overview Of Lifestyle
Recommendations for Prediabetes
•
•
•

Weight loss: 7 % of baseline weight
Exercise: 150 min/week of moderate exercise
Diet: No specific recommendations, refer to intensive behavioral
management to achieve the 7 % weight loss goal

American Diabetes Association Standards of medical care in diabetes—2014. Diabetes Care. 2015;38(Suppl 1):S31–S33
Knowler WC, Barrett‐Connor E, Fowler SE, et al. Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. N Engl J Med 2002;346:393‐403

Diabetes Prevention Program:
Mean Weight Change
Placebo
0

OEV

-2

MET

: HLJKW
-4
NJ
Lifestyle
-6
-8
0
Adopted from: Knowler WC, et al. N Engl J Med. 2002;346:393-403.

1

2
3
Years After Randomization

4
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A1C Is Standard of Care, But Be Cautious!
• A1C levels may be misleading in several ethnic populations (for
example, African Americans)
• A1C may be misleading in some clinical settings
–
–
–
–
–
–

Hemoglobinopathies
Iron deficiency
Hemolytic anemias
Thalassemias
Spherocytosis
Severe hepatic or renal disease

• Only standardized, validated assays for A1C testing. Avoid point of
service testing
AACE. Endocrine Pract. 2010;16:155-156
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Risk Stratification1 and
Management Strategies for Prediabetes
Risks and treatments

Low

Medium

High

5.7–5.8

5.9–6.1

6.2–6.49

Risk stratification

√

√

√

A1C target: <5.7%

√

√

√

Lifestyle modification, 16-week course

Hemoglobin A1C, %

√

√

√

Lose 7% of body weight if BMI ≥25 kg/m2

√

√

√

Physical activity ≥150 minutes/week

√

√

√

Pharmacologic therapy (e.g., metformin)*

√

Gastric bypass surgery†

√

* Consider in low and medium risk if no weight loss after 16-week lifestyle
modification course
† BMI ≥40 kg/m2 with no risk factors or ≥35 kg/m2 1 or more severe obesityrelated co-morbidities and/or if no weight loss after lifestyle modification
and/or metformin therapy

Adapted from:
1. Tuso P. Perm J. 2014 Summer;18:88–93.

Overview Of Lifestyle
Recommendations for Prediabetes
•
•
•
•
•
•

Weight loss: 7 % of baseline weight
Exercise: 150 min/week of moderate exercise
Diet: No specific recommendations, refer to CDE or RD within 1 year of DX
Plant-based diet may be helpful in some patients
Promote glucose self monitoring
Refer to CDE or RD within 1 year of diagnosis

American Diabetes Association Standards of medical care in diabetes—2014. Diabetes Care. 2015;38(Suppl 1):S31–S33
Knowler WC, Barrett‐Connor E, Fowler SE, et al. Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. N Engl J Med 2002;346:393‐403
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Look Ahead Trial
•
•
•
•
•
•

5100 patients with T2DM
BMI > 25 (> 27 if taking insulin)
Age 45‐76
Group 1: Intensive lifestyle intervention.
Goal to reduce weight by 7 % across all 16
centers within 1 year
Group 2: DM support and education. Met
4/year
Primary objective: Can weight reduction
reduce CV risk in obese patients with
T2DM?
• No reduction in CV risk!
• BP, lipids, depression, urinary
incontinence & CV risk markers all
improved in ILI group vs controls

Look AHEAD Research Group, et al. N Engl J Med. 2013;369:145-154.

NHLBI Obesity Treatment Guidelines
Guide to Selecting Treatment
BMI Category (kg/m2)
Treatment
Diet, physical
activity, and
behavior

Pharmacotherapy

Surgerya,b

25.0-26.9

27.0-29.9

30.0-34.9

35.0-39.9

≥40

With
comorbidities

With
comorbidities

+

+

+

No

With
comorbidities

+

+

+

No

Laparoscopic
adjustable
gastric banding
only

With
comorbidities

+

No

aBariatric surgeries require lifestyle medical follow-up; bFDA-approved gastric band surgery for patients with BMI ≥30 kg/m2 and 1 weight-related medical condition
(February 2011).
FDA = Food and Drug Administration.
NHLBI. http://www.nhlbi.nih.gov/files/docs/guidelines/prctgd_c.pdf. Accessed April 23, 2015.
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Bariatric Surgery vs. Intensive Therapy For T2DM-STAMPEDE
• 20‐30 % of
surgical pts had
A1C < 6 % after
3 years vs. 0 %
randomized to
intensive DM
meds
• On average A1C
decreased 2.5 %
after surgery

N Engl J Med. 2014 May 22; 370(21): 2002–2013.

Swedish Obese Subject Study
• 2010 obese pts
underwent bariatric
surgery vs 2037 pts as
matched controls from
a data base
• Change in BW at 20 yrs:
‐18 % surg vs. ‐1 %
• 29 % reduction in DM
progression and MI
occurrence
• 42 % reduction in
cancer risk
J Intern Med. 2013 Mar;273(3):219‐34
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Metabolic Surgery-George
• Now (Gastric sleeve in 2015)

• Before
•
•
•

A1C 10.2 %
Wt 313 lbs
Hx of CAD
Taking 12 meds
For T2DM, HTN,
HLD and CAD

–
–
–

A1C 6.2 %
Wt: 183 lbs (-120 lbs)
Taking atorvastatin
and ASA only

ADA-EASD Position Statement: Pharmacologic
Management of Hyperglycemia in T2DM
•Target A1C for MOST patients is < 7%
•Age: Older adults
- Reduced life expectancy
- Higher CVD burden
- Reduced GFR
- At risk for adverse events from polypharmacy
- More likely to be compromised from hypoglycemia

Less ambitious targets
HbA1c <7.5–8.0% if tighter
targets not easily achieved
Focus on drug safety
ADA. Diabetes Care. 2012. 35 (6):1364-1379
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Consequences of delayed intervention

8.5
8.0
HbA1c, %

At 5.3 years, significantly
increased risk of:
• MI 67% (CI 39–101%)
• Stroke 51% (CI 25–83%)
• HF 64% (CI 40–91%)
• Composite CVE 62% (CI 46–
80%)

Patients with HbA1c ≥7%
not receiving IT within 1
year
Patients with HbA1c <7%
who received IT before 1
year of diagnosis

7.5
7.0
6.5

Drive risk for
complications

Bad glycemic
“legacy”
6

12

Months 48

54

60

CVE, cardiovascular endpoint; HF, heart failure; IT, treatment intensification; MI, myocardial infarction
Adapted from Paul S et al. Cardiovasc Diabetol 2015;14:100 doi:10.1186/s12933‐015‐0260‐x

Pathophysiologic Mechanisms in Hyperglycemia of T2DM
CNS: Delayed satiety
Neurotransmitter
dysfunction

Kidney:  Glucose
reabsorption

Gut: Diminished incretin effect
Altered intestinal glucose absorption

HYPERGLYCEMIA
Adipose tissue:  Lipolysis

Muscle and
adipose tissue:
 Glucose uptake

Liver:  Hepatic glucose
secretion

Pancreas:
 Insulin secretion
 Glucagon secretion
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Goals Of Diabetes Management
•
•
•
•
•
•
•

Define and achieve metabolic targets (A1C, Fasting and Post prandial
glycemia), blood pressure and lipids
Intensify pharmacologic interventions within 2 years of diagnosis to reduce
risk of macrovascular complications
Preserve beta cell function
Use medications that do not increase weight or result in hypoglycemia
(metformin, SGLT2-inhibitors, DPP-4 inhibitors, GLP-1 RAs)
In high risk patients, prescribe medications which show cardiovascular
protective benefits (SGLT2s and GLP-1RAs)
Early referral to CDE or RD within 1 year of diagnosis
Remember, diabetes results in discord between 2 hormones: Insulin
and glucagon

Rational Pharmacotherapy For T2DM
• Safety and efficacy TRUMP cost
• Hypoglycemia risk increases with duration of
disease
• Consider diabetes pathogenesis when
prescribing medications
– GLP-1 RA + SGLT2 inhibitors effectively
reverse 7/8 of the ominous octet defects
• Treat early, effectively, rationally, for as long as
possible and as safely as possible
Unger, J. Diabetes Management in Primary Care. 2nd Ed. 2012
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AACE Glycemic Control Algorithm-2018

Endocrine Pract, 2018.
24:91‐120. Used with
permission

Properties of Established Antihyperglycemic Agents
Class
Biguanides
(Metformin)

Mechanism

Advantages

• Hepatic glucose
production

• Extensive experience
• No hypoglycemia
• Weight neutral
• ?  CVD events
•? Reduce CA risk

• Gastrointestinal
• Lactic acidosis
• B-12 deficiency
• Contraindications

Disadvantages

Cost
Low

SUs /
Meglitinides

• Closes KATP
channels
•  Insulin
secretion

• Extensive experience
•  Microvascular risk

• Hypoglycemia
• Weight gain
• Low durability
• ?  Ischemic
preconditioning
•Increase CA risk

Low

TZDs

• Activates PPAR-
•  Insulin
sensitivity

• No hypoglycemia
• Durability
•  TGs,  HDL-C
• ?  CVD events (pio)

• Weight gain
• Edema / heart
failure
• Bone fractures
• ?  MI (rosi)
• ? Bladder ca (pio)

Low

Inzucchi SE, et al. Diabetes Care. 2012;35(6):1364-1379. Inzucchi SE, et al. Diabetologia. 2012;55(6):1577-1596.
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Incretin Therapies to Treat
T2DM
Incretin effect is impaired in T2DM
Natural GLP-1 have extremely short half-lives

Add GLP-1 analogues
with longer half-life:

Block DPP-4, the
enzyme that
degrades GLP-1:

Injectables

Oral agents

Human GLP-1:
• Liraglutide
• Albiglutide
• Dulagutide
• Semaglutide

Exendin-4 Based:
• Exenatide
• Exenatide
QW
• Lixisenatide

•
•
•
•

Sitagliptin
Saxagliptin
Linagliptin
Alogliptin

Drucker DJ. Curr Pharm Des. 2001;7(14):1399-1412. Drucker DJ. Mol Endocrinol. 2003;17(2):161-171.

DPP-4 Inhibitors and GLP-1 RAs Increase
GLP-1 Activity in Different Ways
GLP‐1 RAs act like
GLP‐1 but are not readily
degraded by DPP‐4

Active
GLP‐1

•

GLP-1 activity is higher
with GLP-1 RAs (≈ 9 ×
baseline) vs DPP-4
inhibitors (≈ 2 ×
baseline)

•

Both classes mediate
glucose-dependent
changes

DPP‐4

< 2 min

DPP‐4 inhibitors
increase GLP‐1 by
preventing
degradation

–
–

•
Inactive
GLP‐1

Increase insulin
Decrease glucagon

GLP-1 RAs also
–
–

Slow gastric emptying
Increase satiety

Baggio L, et al. Gastroenterology. 2007;132:2131-2157.
DeFronzo RA, et al. Curr Med Res Opin. 2008;24:2943-2952.
Inzucchi SE, et al. Diabetes Care. 2015;38:140-149.
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Rationale for Using Incretin Therapies in the Treatment of Type 2 Diabetes

● GLP-1 plays a key role in maintaining
glucose homeostasis
● Incretin effects are diminished in patients
with type 2 diabetes
● Incretin-based therapies
– Target multiple defects of type 2 diabetes,
including those not addressed by traditional
medications
– Do not cause hypoglycemia
– Have favorable effects on weight

Comparison of DPP-4 Inhibitors

DDI = drug‐drug interaction

Sitagliptin

Alogliptin

Saxagliptin

Linagliptin

Usual Phase 3
Dose

25, 50, 100 mg QD

6.25, 12.5 25 mg QD

2.5, 5 mg QD

5 mg QD

Half Life (t1/2)

12.4 h

12.5 to 21.1h (25mg)

2.2 to 3.8h

40 h

DPP-4 inhibition at
24h

~80% at 24 h

~78% at 24h (25 mg)

5 mg: ~55% at 24h

75% at 24 h

Elimination

Kidney
(mostly
unchanged)

Kidney
(mostly unchanged)

Liver and kidney
Active metabolite

Bile (mostly
unchanged)

Renal Dose
Adjustments
Required

Yes

Yes

Yes

No

Selectivity for
DPP-4

>2600 fold vs
DPP-8 >10,000 fold
vs DPP-9

>10,000 fold vs DPP8/9

>400 fold vs DPP-8
>100 vs DPP-9

>10,000 fold vs
DPP-8/9

Potential for DDI

Low

Low

Strong CYP3A4/5
inhibitorsd

Strong CYP3A4/5
inhibitorsd

Food effect

No

No

No

No
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Advantages and Disadvantages of DPP-4 Inhibitors
Advantages
●
●
●
●
●
●
●
●
●
●

Enhance insulin secretion
Decrease glucagon
Glucose dependent
Physiologic route
Oral, once daily
Superior tolerability
Weight neutral
Combinations available
with metformin and
SGLT2s
No apparent CV risk (

Disadvantages
 Cost
 Efficacy
 Durability?
 Heart failure (saxagliptin)
 Lower A1C 0.8-1.0 %
 ? Joint pain/rashes
 No CV benefit/harm

GLP-1 Is The “Conductor Of The Diabetes Orchestra!”

Drucker, D. Cell Metab. 2016; 24 (1). 15‐30.
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GLP-1RA Comparative Studies: Change in HbA1c
Baseline HbA1c (%):

A1C
reduction 0.8‐
1.7 %

Change in HbA1c (%)

8.2

8.1

8.3

8.3

8.5

8.4

8.2

8.2

8.1

8.1

8.1

-0.79

-0.79

-0.98

-0.99

-1.28

-1.12

-1.50

p<0.0001

8.1

-1.48

-1.90

p=0.085

p=0.0001

-1.36

-1.36

p=0.085*

p<0.001
-1.83

p=0.0023

Liraglutide 1.8 mg
Albiglutide 50 mg

-1.42

-1.51

Exenatide 10 µg BID
Dulaglutide 1.5 mg

Exenatide 2 mg

*Treatment difference (nominal 95% CI)=-0.06 (-0.19, 0.07), p<0.0001 for non inferiority vs liraglutide
BID, twice a day; GLP-1RA, glucagon-like peptide-1 receptor agonist; HbA1c, glycosylated haemoglobin
Buse JB et al. Lancet 2009;374:39–47 (LEAD-6); Drucker DJ et al. Lancet 2008;372:1240–50 (DURATION-1); Buse JB et al. Lancet 2013;381:117–24 (DURATION-6); Pratley
RE et al. Lancet Diabetes Endocrinol 2014;2:289–97 (Harmony-7); Wysham C et al. Diabetes Care 2014;37(8):2159–67 (AWARD-1); Dungan KM et al. Lancet 2014;
384(9951):1349–1357 (AWARD-6).

HbA1C and Weight Change with Sitagliptin vs. Dulaglutide
Once Weekly Added to Metformin After 52 weeks
Weight Loss (kg)

HbA1C Reductions (%)

P<0.001

0.0

0.0

-0.2

-0.5

-0.39

Sitagliptin
100 mg

-0.6
-0.8
-1.0

-2.60

-1.2

Dulaglutide
0.75 mg

-1.10

LS Change in Weight

LS Change in HbA1c (%)

P<0.001

-0.4

Stolar

-1.0
-1.5

-1.53

-2.0

Sitagliptin
100 mg

-2.5
-3.0
-3.5

-2.60

-3.03

Dulaglutide
0.75 mg

Dulaglutide
1.5 mg

Dulaglutide
1.5 mg
Nauck M et al. Diabetes Care. 2014;37(8):2149-2158.
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Advantages and Disadvantages of GLP-1 Receptor Agonists

Advantages

Disadvantages

Enhance insulin secretion

Decrease glucagon
Glucose dependent

Low risk of hypoglycemia

Weight loss
CVD safety / benefit

? Neuroprotection
Liraglutide and semaglutide 
can achieve A1C < 7 % in
up to 74 % of patients!

●
●
●
●
●
●
●
●
●
●

Cost
Injection
Nausea
Pancreatitis warning
MTC warning

Overall
Hypo, %

Overall
Hypo, %

GLP-1 Receptor Agonists Demonstrate
a Low Risk of Hypoglycemia
EXN 10 μg BID

50 With MET1

LIXI 20 μg QD

0

5.3 3.0 3.6 1.3 3.0 5.6

50 With Basal Insulin1‐3

24.8 28.0

LIRA 1.8 mg
QD

35.3
18.2

No
data

16.0

0
Consider decreasing insulin and SU dose to reduce hypoglycemia risk
1. Drugs@FDA. http://www.accessdata.fda.gov/scripts/cder/drugsatfda. 2. Ahmann A, et al. Diabetes Obes Metab. 2015;17:1056-1064.
3. Pozzilli P, et al. ADA Scientific Sessions 2016 [abstract 237-OR].
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GLP-1 Receptor Agonist + Basal Insulin

Basal
Insulin
Analogs

- Simple to initiate
- Control nocturnal hyperglycemia
- Control FPG
- Less hypoglycemia risk vs NPH
- Can cause weight gain
- Achieve HbA1c target in ~50%a

- Simple to initiate

GLP-1
RAs

- Can control FPG and PPG
- Do not impair α-cell response to hypoglycemia
(reduce severe hypoglycemia)
- Reduce weight
- Achieve HbA1c target in ~60%a

(1) Buse JB, et al. Diabetes Obes Metab. 2015;17(2):145-151; (2) Holst JJ, Vilsbøll T. Diabetes Obes Metab. 2013;15(1):3-14; (3)
Vora J, et al. Diabetes Metab. 2013;39(1):6-15.t

Approved Fixed-Ratio Combinations of
Basal Insulin and GLP-1 RAs
GLP‐1 RA

GLP‐1 RA

Liraglutide

Lixisenatide

Insulin
Glargine

Insulin
Degludec

IDegLira

IGlarLixi

(Xultophy 100/3.6

(Soliqua 100/33)

30

Basal Insulin/GLP‐1 RA
Fixed‐Ratio Coformulations
DEG-LIRA

HbA1C < 7%, %

81

Change in
Body Weight,
kg

Change
in
HbA1C,
%

0

DEG

LIRA

60*

65*

-1.4

-1.3

GLAR-LIXI

84

GLAR

80

-1
-2
5

-1.9

DEG-LIRA was noninferior to DEG and superior to
LIRA
(26-week open-label, treat-to-target RCT;
N=1663 [insulin naïve]).1
1.6*

0

-0.5

-5
•
•
•

-3.0*

-1.8

-1.6

GLAR-LIXI was superior to GLAR
(24-week open-label, treat-to-target
RCT; N=323 [insulin naïve]).2

0.5†
-1.0

≤ 3 severe hypoglycemic episodes per group
Lower rate of hypoglycemia for LIRA vs DEG or DEG-LIRA (overall and nocturnal)1
Lower rate of hypoglycemia for GLAR-LIXI than for GLAR (overall)2

*P<0.001 vs DEG-LIRA; †P<0.001 vs GLAR-LIXI; RCT=randomized controlled trial.
RCT=randomized controlled trial. 1. Gough SC et al. Lancet Diabetes Endocrinol. 2014;2:885-893; 2. Rosenstock J et al. Diabetologia. 2014;57(suppl 1)
[abstract 241]; 3. US FDA. Drugs@FDA. http://www.accessdata.fda.gov/Scripts/cder/DrugsatFDA; Accessed August 23, 2017.

Check-list For Patients Using GLP-1RAs
•
•
•
•
•
•
•

Do not use in patients with hx of pancreatitis
Do not use in patients with personal or family hx of medullary thyroid
carcinoma
Most common AE= nausea and vomiting. Transient. Educate about satiety
Injections using 32 g needles or self injectors
Liraglutide can be used when eGFR is < 30 ml/Min
Do NOT use with DPP-4s
When used with insulin in patients with A1C < 8 % reduce dose of insulin by
20 %.
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Normal Glucose Homeostasis
Net balance ~0 g/day
Glucose input ~250 g/day:

Glucose uptake ~250 g/day:

• Dietary intake ~180 g/day

• Brain ~125 g/day

• Glucose production ~70 g/day

• Rest of the body ~125 g/day

• Gluconeogenesis

+

• Glycogenolysis
The kidney filters
circulating glucose

Glucose filtered
~180 g/day

The kidney reabsorbs
and recirculates
glucose

−

Glucose reabsorbed
~180 g/day

How is Glucose Reabsorbed
in the Kidney (Renal Medulla)?
•

Glucose reabsorption is mediated in the proximal tubules of the
kidney
– Actively through sodium-coupled glucose cotransporters (SGLT)
– Passively through glucose transporters (GLUT)

•

~90% of glucose is reabsorbed by SGLT-2 and GLUT-2 in the S1 and
S2 segments

•

~10% of glucose is reabsorbed by SGLT-1 and GLUT-1 in the S3
segment
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SGLT-2 Inhibitors: Mechanism of Action (cont)
SGLT‐2
Free Filtration of
Solute

Active
Reabsorption

SGLT‐1
Glucose

Glucose

Type 2
Diabetes
Juxtoglomerular
Complex

Proximal
Convoluted Tubules

Loop of Henle

Increased Glucose Transporter Activity in T2DM
SGLT-2 and GLUT-2 Protein Expression in Healthy Controls
and Patients with T2DM

Normalized Glucose
Transporter Levels

7.0
6.0

Control

T2DM

P<.05

5.0
4.0
3.0

P<.05

2.0
1.0
0.0

SGLT2

GLUT2
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SGLT2 Inhibition Lowers Tmax,
Allowing Elimination of Excess Glucose

•
•
•
•

Overexpression of SGLT2 shifts Tmax
to the right, allowing excess glucose
to be reabsorbed
SGLT2 inhibition shifts Tmax to the
left, eliminating excess glucose
AEs: Orthostatic hypotension, UTI,
GMI, amputation in high risk patients
Dosing based on eGFR
Excretion of glucose in the urine
results in lowered FPG, PPG, A1C,
Weight, BP

Normal
125

Urinary Glucose Excretion
(g/day)

•

T2DM

Blockade
of SGLT2

100

T2DM
240 mg/dL

SGLT2
inhibition

75
50
25

Tmax

0

50

100

150

200

250

300

Plasma Glucose (mg/dL)

? Amputation Risk With SGLT2s
• CANVAS-R 4.5 year interim analysis:
– Risk of amputations were 7.5/1000 patient years in patients taking
canagliflozin vs. 3/1000 pt years for those taking PBO

• European Medical Association concludes that the risk of
amputations should be included in labels for ALL SGLT2
inhibitors

1) https://www.fda.gov/Drugs/DrugSafety/ucm500965.htm
2) http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/referrals/SGLT2_inhibitors_
(previously_Canagliflozin)/human_referral_prac_000059.jsp&mid=WC0b01ac05805c516f

34

Conclusions Regarding
Amputation Risk
•

•
•
•
•

High risk patients and those with
longer duration diabetes (CV and
peripheral vascular disease) have a
slightly higher risk of amputations
Mechanism may be volume depletion
Higher risk of amputations has also
been noted with diuretic use
Consider DC drugs in patients who
develop foot infections or ulcers
Stop meds if patients have known
PVD

SGLT2 Label Comparisons
Topic

Canagliflozin

Dapagliflozin

Empagliflozin

Dose and timing

100 mg/300 mg prior to 1st
meal of the day

5 mg/10 mg independent of
meals

10/25 mg in AM
independent of meals

Dosing regarding GFR

•

• 5 mg if GFR >60 mL/min
with titration to 10 mg
• Do NOT use if GFR <60
mL/min

• Assess renal function
1st
• Do NOT initiate if
eGFR is <45 mL/min
• Initial dose is 10 mg
• Can increase to 25 mg
if tolerated
• CV protection

• Hypotension
• Hypoglycemia with SUs
and insulin
• Bladder cancer
• Category C pregnancy
rating

• Hypotension
• Risk of impaired renal
function is higher in
elderly
• Hypo with SUs and
insulin
• Increased LDL-C

•

Warnings/precautions

100 mg/d if GFR >60
mL/min; titrate to 300
mg/d
100 mg/day if GFR 45
to 60 mL/min

• Hypotension with ACE
and ARBS
• Hypo with SUs and
insulin
• Hyperkalemia
• Increased LDL-C
• DKA
• Increased risk of bone
fractures
• Reduced bone density
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SGLT2 Label Comparison, Part 2Ertugliflozin
Topic

Ertugliflozin

Dose and Timing

5 mg
15 mg (with or without food)

Dosing regarding eGFR

•
•
•

Warnings and precautions

•
•
•
•

Assess renal function prior to
initiating dose
Can use drug if eGFR is > 30 mL/min
Patients with eGFR 30‐60 may be at
higher risk of AEs
Increased risk of LE amputations (9
patients total)
Hypo risk with insulin and/or Sus
Orthostatic hypotension
AEs similar to other SGLT2s

Most Adults with T2DM Have
Multiple Risk Factors for CVD
~70%-80%

have
dyslipidemia

>85%
are overweight
or obese
according to
their BMI
(BMI ≥25 kg/m2)

(LDL-C ≥2.6 mmol/L
[≥100 mg/dL])

Adults
with T2DM
>80%

have
hypertension
(≥140/90 mm Hg)

CVD = cardiovascular disease; BMI = body-mass index; LDL-C = low-density lipoprotein cholesterol.
Daousi C, et al. Postgrad Med J. 2006;82(966):280-284. Jacobs MJ, et al. Diabetes Res Clin Pract.
2005;70(3):263-269. Tarnow L, et al. Diabetes Care. 1994;17(11):1247-1251.
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CVD is the leading cause of death in people with T2D
Years of life lost in people with diabetes*
compared with non-diabetes peers1
Women

7

Non‐vascular deaths

7

6

Vascular deaths

6

5

5

4

4

3

3

2

2

1

1

0

3
Hazard ratio (95% CI) (diabetes vs.
no diabetes)

Years of life lost

Men

Mortality risk associated with diabetes
(n=820,900)1

50

60
70
Age (years)

80

90

1

0

0
0 40

2

0 40

50

60
70
Age (years)

80

90

CV death

All‐cause mortality

*Information on diabetes type (i.e. type 1 or 2) was generally not available, although participants' age suggests that the large majority with diabetes would have type 2. In
high‐income countries, up to 91% of adults with diabetes have type 2.2 CVD, cardiovascular disease; CI, confidence interval; T2D, type 2 diabetes
1. Seshasai et al. N Engl J Med 2011;364:829–41; 2. International Diabetes Federation. IDF Diabetes Atlas, 7th edition. Brussels, Belgium: International Diabetes Federation,
2015. http://www.diabetesatlas.org

The value of CVOTs
Pros
•
•

Trials include patients with high CV
risk
The trials will generate large volumes
of long-term data for analysis
–
–
–
–

CV safety data are important for
diabetes therapies
Long-term efficacy data from blinded,
randomised trials
Non-CV safety data
Identifying rare events

Cons
•
•

Generalisability of results to all populations
may be limited
Efficacy data may be of limited value
–
–

•

Trials are not designed to document efficacy
with treat to similar targets
Wide range of concomitant medications

Development costs increase
–
–
–

Larger and longer phase 3 programmes
Reduced incentive for development of new
drugs
Development limited to larger companies

CV, cardiovascular; CVOT, cardiovascular outcomes trial; FDA, US Food and Drug Administration Hirshberg et al. Diabetes Care 2013;36(Suppl. 2):S253–8
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Completed and Ongoing CVOTs in
Patients With T2D
1998

2008

UKPDS[a]

VADT[b]
(N = 1791)

(N = 3867)

UKPDS[c]
10‐year data
ADVANCE[d]

DPP‐4 inhibitor
SGLT2 inhibitor
GLP‐1 RA

2015

2016‐2017

2018

2019

SAVOR‐TIMI[f]

EMPA‐REG[h]

EXSCEL[k]
(N=14000)

DECLARE‐TIMI[o]
(N = 17276)

VERTIS CV[s]
(N = 8000)

(N = 16,492)

(N = 7020)

EXAMINE[g]
(N = 5380)

TECOS[i]
(N = 14,671)

SUSTAIN‐6[l]
N=9340

CAROLINA[p]
(N = 6300)

LEADER[m]
N=9340

CARMELINA[q]
(N = 8300)

CANVAS[n]
(N = 4407)

REWIND[r]
(N = 9622)

2013

(N = 11,240)
ELIXA[j]
(N = 6068)

ACCORD[e]
(N = 10,251)

a. UKPDS Group. Lancet. 1998;352:837-853.; b. Duckworth W, et al. N Engl J Med. 2009;360:129-139; c. Holman RR, et al. N Engl J Med. 2008;359:1577-1589; d. ADVANCE
Collaborative Group. N Engl J Med. 2008;358:2560-2572; e. ACCORD Study Group. N Engl J Med. 2008;358:2545-2559; f; Scirica BM, et al. N Engl J Med. 2013;369,1317-1326; g.
White W, et al. N Engl J Med. 2013;369:1327-1335; h. Zinman B, et al. N Engl J Med. 2015;373:2117-2128; i. Green JB, et al. N Engl J Med. 2015;373:232-242; j. Pfeffer MA, et al. N
Engl J Med. 2015; 373:2247-2257; k. Holman RR, et al. N Engl J Med. 2017;377:1228-1239; l. Marso SP, et al. N Engl J Med. 2016;375:1834-1844; m. Marso SP, et al. N Engl J Med.
2016;375:311-322; n. Neal B, et al. N Engl J Med. 2017;377:644-657; o. NCT01730534; p. NCT01243424; q. NCT01897532; r; NCT01394952; s. NCT01986881.

SAVOR-TIMI-53

Saxagliptin (2.5 or 5
mg/day**) +
standard of care

T2D; HbA1c 6.5–12.0%;
≥40 years + CVD; ≥55
(men) or ≥60 (women)
years + CV risk factors
(n=16,492)

Placebo + standard of
care

Patients with endpoint (%)

Patients with endpoint (%)

EXAMINE

Alogliptin (6.25, 12.5
or 25 mg/day*) +
standard of care

T2D; HbA1c 6.5–11.0%;
ACS within 15–90 days
(n=5380)

Time (days)

Placebo + standard of
care

Time (months)

T2D; HbA1c 6.5–8.0%;
≥50 years; CVD history
(n=14,671)

Sitagliptin (100 or 50
mg/day***) +
standard of care

Placebo + standard of
care
Time in the trial (months)

Patients with endpoint (%)

ELIXA

Patients with endpoint (%)

TECOS

T2D; HbA1c 5.5–11.0%;
ACS within 180 days
(n=6068)

Lixisenatide (10 or 20
g/day†) + standard
of care

Placebo + standard of
care

ACS, acute coronary syndrome; CI, confidence interval; CV, cardiovascular; EXAMINE, Examination of Cardiovascular Outcomes: Alogliptin vs. Standard of Care in Patients with Type 2 Diabetes Mellitus
and Acute Coronary Syndrome; HR, hazard ratio; MI, myocardial infarction;
Time (months)
SAVOR TIMI-53, Saxagliptin Assessment of Vascular Outcomes Recorded in Patients with Diabetes Mellitus–Thrombolysis in Myocardial Infarction 53; T2D, type 2 diabetes; TECOS, Trial Evaluating Cardiovascular Outcomes with Sitagliptin; UA, unstable angina

White et al. N Engl J Med 2013;369:1327–35; Sciria et al. N Engl J Med 2013;369:1317–26; Green et al. N Engl J Med
2015;16;373:232–42; Pfeffer et al. N Engl J Med 2015;373:2247–57
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Selected CVOTs:
Assessing CV benefit with antiglycemic agents
EMPA‐REG1

LEADER4

SUSTAIN‐65

T2D + high CV risk

T2D + high CV risk

T2D

Drug
(Class)

Empagliflozin
(SGLT‐2i)

Liraglutide
(GLP‐1RA)

Semaglutide
(GLP‐1RA)

Objective

Non‐inferiority

Non‐inferiority

Non‐inferiority

Endpoint

3‐point MACE

3‐point MACE

3‐point MACE

HR 0.86

HR 0.87

HR 0.74

Population

Results

3‐point MACE: first occurrence of CV death, nonfatal MI or nonfatal stroke; MACE+: CV death, nonfatal MI, nonfatal stroke
and hospitalisation for UA procedure ACS, acute coronary syndrome; CV, cardiovascular; CVOT, cardiovascular outcomes
trial; GLP‐1RA, glucagon‐like peptide‐1 receptor agonist; HR, hazard ratio; LEADER, Liraglutide Effect and Action in
Diabetes: Evaluation of Cardiovascular Outcome Results; MACE, major adverse cardiovascular event; MI, myocardial
infarction; SGLT‐2i, sodium‐glucose cotransporter‐2 inhibitor; T2D, type 2 diabetes; UA, unstable angina
1. Zinman et al. N Engl J Med 2015;373:2117–28; 2. Green et al. N Engl J Med 2015;373:232–42; 3. Pfeffer et al. N Engl J Med 2015;373:2247–57;
4. Marso et al. N Engl J Med 2016;375:311–22; 5. Marso et al. N Engl J Med 2016;375:1834–44

EMPA-REG Trial-Demonstrates Rapid Improvement in 3-Point MACE
Patients With
Event, %

20

Patients With
Event, %

9

Patients With
Event, %

Empa 10, 25 mg or
standard of care

7
6
5
4
3
2
1
0

Death from a CV event, non-fatal MI, or stroke

Cumulative Incidence of the Primary Outcomea
P=0.04 for superiority
Hazard ratio, 0.86 (95.02% CI, 0.74–0.99) 14% risk reduction

15
10

Empagliflozin

5
0

0

6

12

18

24

30

36

42

48

Cumulative Incidence of Death From CV Causes Placebo

P<0.001
Hazard ratio, 0.62 (95% CI, 0.49–0.77)

6

38% risk reduction

3
0

Placebo

Empagliflozin
0

6

12

18

24

30

36

Hospitalization for Heart Failure

P=0.002
Hazard ratio, 0.65 (95% CI, 0.50–0.85)

42

48

Placebo

35% risk reduction

Empagliflozin
0

6

12

18

24

Month

30

36

42

48

aCumulative

incidence of death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke.
N=7020 patients with T2DM at high risk of cardiovascular events.
Adpoted from : Zinman B, et al. N Engl J Med. 2015;373(22):2117-2128.

39

CANVAS CVOT14 % risk reduction in 3‐point
MACE
• Acute MI
• Acute Stroke
• CV Death

&DQDJOLIOR]LQDQG&DUGLRYDVFXODUDQG5HQDO(YHQWVLQ7\SH
' LDEHWHV1 (-0 MXQH ' 2 ,1 (-0 RD

Primary outcomes in LEADER and EMPA-REG
Timing of separation of treatment arms suggest different cardioprotective MoAs

3 Point MACE improvement not driven by glycemic efficacy!
LEADER1

Proportion of individuals
with a MACE event (%)

20

EMPA‐REG2
20

HR: 0.87 (95% CI: 0.78;0.97)
p=0.01 (superiority)

HR: 0.86 (95% CI: 0.74;0.99)
p=0.04 (superiority)

15

15
Liraglutide

10

Empaglifozin

10

5

5

0

0
0

6

12

18

24

30

36

42

48

54

0

6

12

18

24

30

36

42

48

Time from randomisation (months)
3‐point MACE: first occurrence of CV death, nonfatal MI or nonfatal stroke
CI, confidence interval; HR, hazard ratio; LEADER, Liraglutide Effect and Action in Diabetes: Evaluation of Cardiovascular Outcome Results;
MACE, major adverse cardiovascular event; MoA, mode of action
1. Marso et al. N Engl J Med 2016;375:311–22; 2. Zinman et al. N Engl J Med 2015;373:2117–28
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Empa-Reg Renal Data

 Incidence of nephropathy by 39 %

Warner C, et al. NEJM. DOI: 10.1056/NEJMoa1515920

The 5 Strategies Which Guarantee Successful Diabetes Self-Management

•
•
•
•
•

Know your metabolic targets
Know how to achieve your metabolic targets
Take your medicines
Don’t smoke
Receive care from clinicians who are knowledgeable about
diabetes pathogenesis and management

Unger J. Diabetes Management in Primary Care‐2nd Ed. Lippincott 2012
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Practice Recommendations
• Timely, intensive intervention in patients with diabetes can reduce
the incidence of long-term diabetes-related complications and allcause mortality. (SOR A).
• Several SGLT2-inhibitors and GLP-1 RAs have been shown to
reduce the risk of cardiovascular mortality in “high risk” patients with
type 2 diabetes. (SOR A)
• Drugs which reduce the risk of weight gain and hypoglycemia
(SGLT2 inhibitors and GLP-1 RAs) should be used as 2nd line
therapy in patients threated with metformin. (SOR A)

Questions
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Contact Information
Jeff Unger, MD, FAAFP, FACE
jungermd@aol.com
951-255-5575
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Hyperthyroidism and Hypothyroidism:
I Heat Up, I Cool Down
David Schneider, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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It is the policy of the AAFP that all individuals in a position to control content
disclose any relationships with commercial interests upon
nomination/invitation of participation. Disclosure documents are reviewed
for potential conflict of interest (COI), and if identified, conflicts are resolved
prior to confirmation of participation. Only those participants who had no
conflict of interest or who agreed to an identified resolution process prior to
their participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated
they have no relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will not include
discussion of unapproved or investigational uses of products or devices.

David Schneider, MD, FAAFP
Faculty physician/Didactics Director/Procedures Director, Santa Rosa Family Medicine
Residency, California; Professor of Family and Community Medicine, University of
California, San Francisco (UCSF) School of Medicine
Dr. Schneider cares for the underserved in Santa Rosa, California, serving Latino, Southeast
Asian, and Eritrean populations. He has taught the breadth and depth of family medicine for
more than 20 years, and his professional interests include the physician-patient relationship
and clinical skills. Cardiovascular system conditions are one of his specialty topics, and he
points to "the growing body of evidence suggesting that lifestyle is as effective as, or more
effective than, pharmacologic interventions in primary prevention." Dr. Schneider also
focuses on conditions of the endocrine system (especially thyroid); skin conditions and
dermatology; primary prevention, with a focus on lifestyle; and procedures. Board certified in
both family medicine and integrative holistic medicine, he produces Dr. Dave's To Your
Health segments for Wine Country Radio and BlogTalkRadio.com.
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Learning Objectives
1.

Develop a screening protocol to identify patients with risk factors for developing
hypo/hyper-thyroidism, particularly pregnant patients or those planning to become
pregnant.

2.

Order appropriate laboratory and radiologic tests to diagnose hypo/hyper-thyroidism
based on symptomatology.

3.

Prescribe appropriate therapy for patients with hypo/hyper-thyroidism
symptomatology and monitor patients accordingly.

4.

Identify the clinical signs, symptoms and required laboratory tests for diagnosing
acute viral thyroiditis.

5.

Recognize indications for referral and possible admission and coordinate care and
follow-up as necessary.

Audience Engagement System
Step 1

Step 2

Step 3
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Learning Objectives
• Develop a screening protocol to identify patients with risk factors for
developing hypo/hyperthyroidism, particularly pregnant patients or
those planning to become pregnant.
• Order appropriate laboratory and radiologic tests to diagnose
hypo/hyper-thyroidism based on symptomatology.
• Prescribe appropriate therapy for patients with hypo/hyperthyroidism
symptomatology and monitor patients accordingly.
• Identify the clinical signs, symptoms and required laboratory tests for
diagnosing acute viral thyroiditis.
• Recognize indications for referral and possible admission and
coordinate care and follow-up as necessary.

Fun Thyroid Facts
• ~20 million Americans have some form of thyroid dz.
– Up to 12% will develop some form of thyroid disease during their
lifetime.
– Up to 60% with thyroid dz are unaware of their condition.

• Thyroid receives 2% of the cardiac output, although it is only
~0.03% of body mass.
• Thyroid hormones affect function of virtually every organ &
tissue in the body.
http://www.thyroid.org/about/pressroom.html; http://www.thyroidmanager.org/
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AES Question

AES Question 1
The 1st test(s) to order to diagnose thyroid
disorders is/are:
A.
B.
C.
D.
E.

High sensitivity TSH
TSH + Free T4
TSH + Free T4 + Free T3
TSH + thyroid antibodies
T4 + T3 assays
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Interpretation of TSH
• High TSH  hypothyroid
– Pituitary thinks there’s
insufficient thyroid hormones, so
it secretes more TSH.

• Low TSH 
hyperthyroid
– Pituitary thinks there is plenty of
thyroid hormones, so it shuts
down TSH production.

• There are rare exceptions.
Commissioned and with permission from Sarah Chen, http://www.sarahachen.com/

Total T4 & T3
• Total T4 (& to a lesser extent Total T3)
assays are rarely clinically useful in & of
themselves, and should generally only be
ordered in conjunction with an estimate of
free (vs bound) hormone.
– FT3 assays are less well validated  total T3 is
often used.
– Same is NOT true for T4 – use FT4.
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Free Hormone Hypothesis
• Only free hormone is available
to be active in the body,
whereas hormone bound to
proteins (TBG, transthyretin,
albumin) is inactive.
• T4 = 99.97% bound, T3 = 99.7%
bound.

http://www.thyroidmanager.org/chapter/assay-of-thyroid-hormones-and-related-substances/; Public domain, CC 0, at https://pixabay.com/en/needle-in-a-haystack-needle-haystack-1752846/

Thyroid Hormone Tests Summary
• TSH is the single best thyroid test.
• For most ambulatory patients, your lab’s Free
T4 & Free T3 assays (usually EIA or related
assay) are good enough.
• In most clinical situations involving discordant
FT4 and TSH results, the TSH usually
provides the most reliable results.
– Tune in later for exceptions.
http://www.thyroidmanager.org/chapter/assay-of-thyroid-hormones-and-related-substances/
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General Rule of Thyroid Tests
Do not interpret thyroid test results in a
vacuum – you must look at the clinical
picture!

Public domain by ZooFari, CC 0, via https://commons.wikimedia.org/wiki/File:Potato_with_sprouts.jpg;
Public domain, CC0, https://pixabay.com/en/guy-couch-sleeping-man-sofa-book-32820/

Case 1
• A 42 y.o. woman presents to your clinic/office with
fatigue.
• History reveals:
–
–
–
–

Depressive symptoms.
Anxiety symptoms.
Palpitations.
Normal appetite but ~ 10 lb wt loss over last 3
months—unintentional.
– Diarrhea.
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42 y.o. Woman w/Fatigue
• Physical exam:
– BP 162/74, HR 104
– 9 # wt loss since last visit 3 months ago.
– No exophthalmos, but when she looks down
you can see sclerae atop the irises.
– Fine tremor.
– Onycholysis of a few fingernails.

Lid Lag
• “…when she looks down you
can see sclerae atop the irises.”
• Normal: after looking up, look
straight ahead  no white
sclera visible above iris.
• Present in “nearly all”
hyperthyroid pts.

Commissioned & used with permission from Sarah Chen: http://sarahachen.com/
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Exophthalmos

Licensed for commercial reuse, by permission, Jonathan Trobe, M.D. - University of Michigan Kellogg Eye Center, CC
BY 3.0 BY at http://commons.wikimedia.org/wiki/File:Proptosis_and_lid_retraction_from_Graves%27_Disease.jpg

Hyperthyroidism Diagnosis
• TSH low.
• Free T4 .
– FT4 may be WNL early in hyperthyroidism.

• Free T3  — may be ordered w/FT4.
– T3 assays: generally only in hyperthyroidism.
– 5% of hyperthyroid pts have “T3 toxicosis,” in which FT3 is elevated
while FT4 is normal.

• If FT4 & FT3 remain normal while TSH remains
suppressed, trust the TSH and follow, or refer.
Public domain, CC 0, at https://pixabay.com/en/yoda-starwars-actionfigure-667955/
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Epidemiology of Hyperthyroidism
• Women : men = 5:1.
• Overall prevalence = 1.3%.
– 0.7% (>1/2) mild or asymptomatic.

• Prevalence in older women= 4 – 5%.
– TMNG more common in older women.
– Graves’ more common in younger women.

• More common in smokers (OR = 2.37).
NHANES III--JCEM 2002;87(2):489-99; ArchIntMed 2007;167(13):1428-32

Signs & Symptoms of Hyperthyroidism
•
•
•
•
•
•
•
•
•
•

Tremor
HR increased (tachy)
Yawning (fatigue)
Restlessness (anxiety)
Oligomenorrhea/amenorrhea
Intolerance to heat
Diarrhea
Irritability/Insomnia
Sweating
Muscle wasting/wt loss
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Signs & Symptoms of
Hyperthyroidism—Short Mnemonic
•
•
•
•
•

Sweating
Tremor + Tachycardia
Intol to heat + Irreg menses + Irritability
Nervousness
Goiter + GI sx (diarrhea)

Pretibial Myxedema
• Lumpy.
• ≤5% of Graves’ pts, up to 15% of
Graves’ w/ophthalmopathy.
• Almost always assoc’d
w/ophthalmopathy.
• May affect ankles, knees,
elbows, upper back.

Reproduced with permission in perpetuity from: www.visualdx.com. Copyright
Logical Images, Inc.

Medicine (Baltimore) 1994;73(1):1-7; BestPractResClinEndocrinolMetab 2012;26:553-65;
ClinDermatol 2008;26:283-7
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Causes of Hyperthyroidism
• Graves dz: 70-80%
• Toxic multinodular goiter: 15-25%
• Toxic adenoma = autonomously functioning nodule = hot
nodule: 2%
• Thyroiditis: 1%
NEJM 2008;358:2594-605
• Iodine load (CT, diet, amiodarone): <1%
• Thyrotoxicosis factitia: <1%
• Iatrogenic: variable
• Graves + TMNG = 85-95%.
https://emedicine.medscape.com/article/120497-overview; NEJM 2008;358:2594-605;
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=endocrin&part=A235

Cause of Pt’s Hyperthyroidism?
• Radioiodine Uptake (RAIU)
– High uptake  increased hormone synthesis.
• Medical treatment (antithyroid drugs) may help.

– Low uptake  no increase in hormone synthesis
in thyroid.
• Inflammation & destruction of thyroid w/release of
thyroid hormones.
– Antithyroid meds unlikely to help.

• Nonthyroidal source of hormone production.
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DDx Hyperthyroid per RAIU
•

High or normal RAIU:
– Graves’ dz.
– Toxic multinodular goiter.
– Toxic (“hot”) nodule.
– Hashitoxicosis.
– TSH-secreting tumor (rare).
– Germ cell tumor (mole, chorioCA,
testicular germ cell).
– Iodine (contrast, amiodarone)—
post I.

•

Low RAIU:

– Thyroiditis.
•
•
•

Subacute granulomatous (de
Quervain’s—painful).
Subacute lymphocytic (painless =
“Silent”).
Amiodarone.

– Exogenous—iatrogenic, factitious.
– Radiation thyroiditis.
– Struma ovarii.
– Iodine (contrast, amiodarone)—
still ingesting I.

Risk Factors For Graves’ Dz
• Females : males = 7:1.
• Genetic – FH Graves’ or other autoimmune D/O.
• Stressful life events – may lead to immune
suppression followed by rebound.
• Smoking (OR = 2).
• Pregnancy/postpartum (30% of young women w/
Graves’ had H/O preg w/in 12 months).
ClinEndocrinol(Oxf) 2001;55(1):15-9; ClinEndocrinol(Oxf) 1995;42(3):303-8; JAMA 1993;269(4):479-82; ArchIntMed 2005;165(14):1606-11; ActaEndocrinol(Copenh) 1987;116(3):321-5
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The G’s of Graves’
•
•
•
•
•

Gender (F)
Genes (FH)
Gravidity
Gravity of life (stress)
Gaspers (cigarettes)
© David M. Schneider

AES Question
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AES Question 2
A 37 yo woman presents w/anxiety, palpitations, &
tremors; PMH is neg. You Dx hyperthyroidism.
Routine acute management would include:
A.
B.
C.
D.

Urgent radioablation.
Use of β-blockers to reduce symptoms.
Use of β-blockers to reduce thyroid hyperfunction.
B + C.

Hyperthyroidism: Acute Management
• Beta blockers.
– Symptomatic relief only—wean when pt improves.
– All equally effective. β-1 selective if relative contraindication.

• Antithyroid drugs (thionamides).
– Inhibit formation of thyroid hormones.
– Goal: euthyroid within 8 weeks.
– Methimazole (MMI) is the preferred drug.
•  side effects, once daily dose (usually).
• 10 – 15 mg daily for mild-mod, vs 20 – 40 mg for more severe sx &
signs (can divide bid to minimize side effects).
ClinEndocrinology;49:451–7; ClinEndocrinolMetab 1986;63:125; JCEM 1993;76:1516-21; https://www.uptodate.com/contents/thionamidesin-the-treatment-of-graves-disease?source=search_result&selectedTitle=1%257E150#H4
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Antithyroid Drug Toxicity
• Most toxic rxns occur within 1st 3 months.
• Hepatotoxicity – rare but can be serious.
– MMI  cholestatic picture (usu reversible).
– PTU  hepatocellular (may be irreversible).
• PTU-related hepatotoxicity may occur days-yrs after starting med
(idiosyncratic).

• Agranulocytosis – rare, but devastating.
– Aplastic anemia may occur, and is rarer.

• Questionable value of routine monitoring.
JCEM 2009;94:1881-2; JCEM 1995;80:1083-5; Thyroid 2009;19:673-4; AnnIntMed 2007;146(9):657-65; AmJHematol 2003;72(4):248-54;
AnnIntMed 1983;98(1):26-9; ClinEndocrinol(Oxf) 1989;30(5):525-30; Thyroid 2008;18(10):1043-8; ArchInternMed 1990;150(3):621-4

Choice of Antithyroid Drug
• First choice = MMI.
• Only use PTU if:
– 1st trimester pregnancy.
– Life-threatening thyroid storm.
– Adverse rxn to MMI, esp if not candidate for
radioiodine ablation or surgery.

• Note: after 1st trimester, potential teratogenic risks
of MMI < risk of PTU hepatotoxicity (ATA).
Thyroid 2011;21:1081; JCEM 2009;94:1881-2; Thyroid 2009;19:673-4
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Antithyroid Drugs: Informed Consent
• Do informed consent, or don’t Rx ATD’s.
– Risk of liver damage – rare but can be serious.
– Risk of immune suppression – very rare, but can
be devastating.
– Call right away for any signs of infection,
including fever, sore throat, etc; stop med til CBC
results.
– Periodic blood tests, although uncertain benefit
and not routinely recommended.

Long-term Treatment of
Hyperthyroidism
• Antithyroid drugs
• Radioiodine ablation
• Surgery
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Antithyroid Drugs
• 12-18 months (up to 2 years).
–
–
–
–

Long-term remission rate 20 – 70+%.
Initially monitor TSH & FT4/FT3 q 4-6 weeks.
In early phase, TSH response is delayed.
When TSH rises to normal, follow TSH alone.

• Can be used for ≥10 years w/o loss of effect.
• TMNG does not go into remission w/ATD’s.
– ATD’s may be used either as a bridge to definitive therapy, or as
a long-term therapy.
NEJM 2005;352:905-17; JCEM 1990;71(3):764-9; AnnIntMed 1987;107(4):510-2; Eu JEndocrinol 2005;152(5):695-701;
JClin EndocrinolMetab 1987;64(6):1241-5; Endocr Pract 2011;17:457-520; http://www.uptodate.com

Radioiodine Ablation
•
•
•
•

Preferred in US, less popular in Europe & Asia.
Taken orally; destruction of tissue in 6-18 weeks.
ATD’s w/in 1week (esp PTU) may ↓ cure rate.
Graves’ Dz:
– Curative up to 90%; 80% become permanently hypothyroid.
– May cause or worsen ophthalmopathy.

• TMNG
– Destroys primarily hyperfunctioning areas.
– Some pts remain euthyroid, though  hypothyroidism w/time.
JClinEndocrinolMetab 2002;87(3):1073-7; Thyroid 1991;1:129-35; ClinEndocrinol (Oxf) 2008;68:814-20; https://www.uptodate.com/contents/radioiodine-in-the-treatment-ofhyperthyroidism#H2; BMJ 2007;334(7592):514; AnnIntMed 1984;101(4):488-90; NEJM 1994;330(24):1731-8; ClinEndocrinol (Oxf) 2005;62(3):331-5; Clin Endocrinol(Oxf) 2012 Feb;76:297-303
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Surgery for Hyperthyroidism
• Subtotal thyroidectomy preferred.
– 25% ↓ incidence of hypothyroidism vs total.
– Somewhat ↑ recurrence of hyperthyroidism.
– Total thyroidectomy may be indicated w/severe
disease or large goiter.

• May be preferred if Graves’
ophthalmopathy.
• Near-total thyroidectomy in TMNG.
Thyroid 2011;21(6):593-646; AFP 2005;72:623-630

Surgery for Hyperthyroidism – 2
• Large or obstructive goiter.
• Rapid/definitive correction needed.
• Coexisting “cold” (nonfunctioning) nodule – Dx &
Tx.
• Coexisting malignancy or hyperparathyroid.
• Pregnant, intol of hyperthyroidism + intol of ATD’s.
• ? more cost effective for toxic nodule < 60.
Thyroid 2004;14(11):933-45; https://www.uptodate.com/contents/surgical-management-of-hyperthyroidism
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Complications of Thyroidectomy
• Hypoparathyroidism – transient or permanent.
• Recurrent laryngeal nerve injury/vocal cord
paralysis – transient of permanent.
• Recurrent hyperthyroidism (~2%).
• Usual surgical risks: bleeding, infection, keloid.
Thyroid 2001;11(2):187-92; World J Surg 2008;32(7):1278-84

Choice of Hyperthyroidism
Treatment Modality
Clinical
Pregnancy
Comorbidities w/↑ surg risk/↓ life expectancy
Active Graves’ ophthalmopathy (all OK if inactive)
Intolerant of ATD
Prior surg/radiation to neck
No high-volume thyroid surgeon
CA suspected/confirmed
Lg nodule(s)
1 = Preferred; 2 = Acceptable; X = Contraindicated

RAI
X
1
?‘roids if
mild
1
1
1
X
?

ATD
1
2
1
X
2
2
?
2

Surgery
2
X
1
2
?
?
1
1

Thyroid 2016;26:1343-421
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Case 2
• 76 y.o. man presents with weight loss,
fatigue, anorexia.
• PMH: HTN—controlled on meds
• Meds: HCTZ, ASA 81 mg daily
• FH noncontributory
• SH: former smoker, 30 pack-years

Case 2 continued
• ROS: no palpitations, no GI sx
• Exam:
–
–
–
–
–

By your office scale, 30# wt loss in 6 months.
BP 140/82.
Pulse 90.
No tremor.
No goiter.
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DDx
•
•
•
•
•
•
•
•
•

Cancer – do you start the big search?
HIV/AIDS
Adrenal insufficiency
Hypercalcemia – malignancy?
COPD
Advanced CHF – “cardiac cachexia”
Depression
Meds, drugs
????????

“Apathetic Hyperthyroidism”
• More common in the elderly (>70).
• “Apathetic”  no (or few, or overlooked) sx or signs of
sympathetic overactivity.
– Signs of sympathetic hyperactivity = less common in elderly
(p<0.001).
– ↑ DTR’s, sweating, heat intol, tremor, nervousness, polydipsia, ↑
appetite.

• Goiter in 50% of elderly, vs 94% <50 y.o.
• Avg 6 clinical signs in elderly, vs 10.8 in younger pts.
JCEM 2010;95:2715–26; AnnIntMed 1970;72:679; JAmGeriatrSoc 1996;44(1):50-3
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Apathetic Hyperthyroidism – 2
• Sx that are more common in elderly:
– Atrial fib (35% vs 2%)
– Anorexia (32% vs 4%)

• 3 signs most highly assoc’d w/hyperthyroidism in elderly:
–
–
–
–

Apathy +/- fatigue (OR=14.8)
Tachycardia (OR=11.2)
Wt loss (OR=8.7)
These are the only 3 sx in >50% of these pts.
J Am Geriatr Soc 1996;44(1):50-3

Hyperthyroidism: When to Refer
• Provider discomfort in managing dz.
• Unable to return to near-normal thyroid
function within ~8 weeks.
• Treatment: surgery, RAI.
• Severe sx or signs of thyroid storm 
admit.
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Case X
• 26 yo WF p/w 3-4 weeks of neck pain.
–
–
–
–
–
–

Rx cephalexin in ED 3 wks ago for “strep throat.”
No antecedent injury or sore throat.
Ibuprofen 600 bid-tid mildly helpful, still painful.
+ fatigue/malaise X 4-5 days + int subj F/C.
+ sl dysphagia vs odynohagia, 5# wt loss.
Nl appetite & bowel habits.

Case X
• Exam:
– BP 146/85, T 98.9, HR 112/reg, RR 16.
– Neck tender to gentle palpation & movement, esp
tender nr thyroid  difficult exam d/t tenderness,
seems a bit enlarged.
– No tremor, murmur, neuro findings.

• TSH 0.04, FT4 3.4 (0.8-1.8), FT3 6.1 (2.3-4.2)
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Subacute Granulomatous Thyroiditis
• = painful thyroiditis = deQuervain’s thyroiditis.
• Uncommon, possibly underdiagnosed.
– 0.01% / yr.
– 0.024% / yr ages 30-40.
– 0.035% / yr ages 40-50.

• F:M ~ 3-5:1.
• Often follows URI (~2-8 weeks).
– Many studies  summer predominance (enteroviruses,
incl coxsackie?).
J Clin Endocrinol Metab 2009;94:1853-78; JCEM 2003,88:2100–5; Intern Med 2008;47:725-9; http://www.thyroidmanager.org/chapter/acute-and-subacute-and-riedels-thyroiditis/

Subacute Granulomatous Thyroiditis
• Sx:
– Neck pain: 96%.
• May radiate to jaw, throat, ears.
• Pain often ↑ w/neck movement, cough.

– Thyrotoxic/hyperthyroid sx ~60% (usu mild).
• Tremor/sweating/wt loss ~16-23%.

– Fever ~50-60%.
– Dysphagia ~ 1/3.
– Sore throat ~ 1/3.
J Clin Endocrinol Metab 2009;94:1853-78; JCEM 2003,88:2100–5; Intern Med 2008;47:725-9; http://www.thyroidmanager.org/chapter/acute-and-subacute-and-riedels-thyroiditis/
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Subacute Granulomatous Thyroiditis
• Signs:
– Thyroid tenderness 77-90%.
– Thyroid enlargement 75%.
– Palpable thyroid nodule 22%.

• Biochemical hyperthyroidism.
– Thyroglobulin high, but measurement not needed.

• ESR +/- CRP ↑.
• Low or absent uptake on thyroid scan.
J Clin Endocrinol Metab 2009;94:1853-78; JCEM 2003,88:2100–5; Intern Med 2008;47:725-9; http://www.thyroidmanager.org/chapter/acute-and-subacute-and-riedels-thyroiditis/

Subacute Granulomatous Thyroiditis
• Transient.
– Hyperthyroid: 2-8 weeks.
– ~20-50% have transient (2-8 wk) hypothyroid
period following.

• ~15% develop permanent hypothyroidism.
• Chk TFT’s q2-8 wks (resolution of hyper,
detect of hypo, normalization).
J Clin Endocrinol Metab 2009;94:1853-78; JCEM 2003,88:2100–5; Intern Med 2008;47:725-9; http://www.thyroidmanager.org/chapter/acute-and-subacute-and-riedels-thyroiditis/
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Subacute Granulomatous Thyroiditis
• Treatment:
– If already improving, conservative.
– Start w/NSAID.
– If no improvement 2-3 days  prednisone 40 mg,
taper over 2-8 weeks.
• If severe pain or sx, may start w/prednisone.
• If no improvement on pred X 2-3 days, consider other Dx.
• Prednisone may ↑ risk of transient hypothyroidism.

• β-blocker for sx. Do not use MMI.
J Clin Endocrinol Metab 2009;94:1853-78; JCEM 2003,88:2100–5; Intern Med 2008;47:725-9; http://www.thyroidmanager.org/chapter/acute-and-subacute-and-riedels-thyroiditis/

Case 3
• 28 yo WM presents to ofc w/fatigue X 6 months.
– No F/C.
– Clothes fitting tighter, but ? wt gain (doesn’t have a
scale).
– No CP, + exertional dyspnea & ↓ exercise tolerance.
– + intermittent mild constipation.
– Endorses nonspecific arthralgias.
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Case 3 – continued
•
•
•
•
•
•

PMH neg
No meds
NKA
FH/SH neg
ROS as above, o/w neg
Exam:
– BP 132/98, P 60
– Goiter?
– Something funny about his DTR’s

Lab Results
•
•
•
•

CBC WNL
Chem: Na 134, o/w WNL
Lipids: TC 248, LDL 164, TG 246, HDL 35
TSH: 47
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Hypothyroidism—Epidemiology
• Prevalence = 4.6% (4.3% subclinical 
93% of all hypothyroidism!).
• Up to 15% of older women (>65).
• 5-8 times more common in women vs men.

JCEM 2002;87(2):489-99; JCEM 2006;91(12):4953-6; ClinEndocrinol(Oxf) 1995;43(1):55-68

AES Question
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AES Question 3
Risk factors for hypothyroidism include all the
following EXCEPT:
A.PMH of thyroid problems.
B.Turner’s syndrome.
C.HIV/AIDS.
D.Age under 35.
E.Rheumatoid arthritis.

Possible Risk Factors for Hypothyroidism
• Previous thyroid problems
(goiter, surgery).
• Family history of thyroid
disease.
• Other autoimmune diseases
(Sjögren’s, pernicious anemia,
DM1, RA, SLE).
• Women w/small body size at
birth &/or during childhood.

• Age >60 years.
• Pregnancy or delivery within
past 6 months (esp if prior
postpartum thyroiditis).
• Radiation treatment to the
thyroid, neck, or chest.
• HIV
• Turner’s syndrome.
• Down syndrome.

http://www.endocrine.niddk.nih.gov/pubs/Hypothyroidism/#diagnosis; JCEM 2006;91:4953-6; ClinInfectDis (2003);37:579-583; J Pediatr Health Care 2014;28:280-4
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Symptoms of Hypothyroidism
• Metabolic slowing:
–
–
–
–
–
–
–

Fatigue
Cold intolerance
Wt gain
DOE
Cognitive dysfunction
Constipation
Growth failure/delayed
puberty in children

• Accumulation of matrix
substances:
− Dry skin (↓ sweating)
− Edema
− Hoarse voice

• Other:

− Arthralgias, myalgias
− Depression
− Menorrhagia or
oligomenorrhea
− Hearing loss

https://www.uptodate.com/contents/clinical-manifestations-of-hypothyroidism; EndocrRev 1989;10:366-91

Signs of Hypothyroidism
• Metabolic slowing:
– Bradycardia
– Slowed movement & speech
– Delayed DTR return

• Matrix accumulation:
–
–
–
–
–

Goiter
Coarse skin; cool & pale ( blood flow)
Puffy face, periorbital edema
Tongue enlargement
Loss of eyebrows (esp lateral 1/3)
https://www.uptodate.com/contents/clinical-manifestations-of-hypothyroidism; EndocrRev 1989;10:366-91
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More Signs of Hypothyroidism
•
•
•
•
•
•
•
•
•

Diastolic HTN ( PVR)
Pleural/pericardial effusions
Myxedema coma ≠ pretibial myxedema
Anemia
Macrocytosis w/o anemia or deficiency
High output CHF or angina – in CV pts
Celiac dz (4-fold incr in hypothyroid pts)
Carpal tunnel syndrome
Thinning hair
https://www.uptodate.com/contents/clinical-manifestations-of-hypothyroidism; EndocrRev 1989;10:366-91

Hypothyroid Mnemonic—Mine
•
•
•
•
•
•
•
•
•

Macrocytosis
Edema (incl orbital)
Thyroid Goiter
Anemia
Bradycardia
Obesity (wt gain)
Lateral eyebrow loss
Irreg menses
Constipation

© David M. Schneider
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Lab Abnormalities in Hypothyroidism
• Hyperlipidemia –  lipid clearance  incr LDL
&/or TG’s.
– Lipids usually correct w/correction of hypothyroidism.
– Consider TSH in pts w/hyperlipidemia.

• Hyponatremia –  free-H2O clearance.
• Transient  Cr (20 – 90% of pts).
ArchIntMed 1999;159(1):79-82; https://www.uptodate.com/contents/clinical-manifestations-of-hypothyroidism; MayoClinProc 1993;68(9):860-6; ArchIntMed 1995;155(14):1490-5

Causes of Hypothyroidism
• Hashimoto’s (chronic autoimmune thyroiditis): >90%
• Iatrogenic:
–
–
–
–

Radioiodine therapy
Subtotal or total thyroidectomy
ATD’s
Drugs (amiodarone, Li, interferon)

• Thyroiditis
• Iodine deficiency (rare in US)/excess
• Thyroid agenesis
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=endocrin&part=A235;
https://www.uptodate.com/contents/disorders-that-cause-hypothyroidism
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Hashimoto’s Autoimmune Thyroiditis
• F:M = 8 – 10:1
• May begin with transient hyperthyroidism –
“Hashitoxicosis.”

Clin Endocrinol (Oxf) 1995;43:55-68; Am J Med 1991;91:363-70;

Thyroid Autoantibodies
• Anti-thyroglobulin (anti-Tg).
– 5-20% of general population.

• Anti-thyroid peroxidase (anti-TPO).
– 8-27% of general population.

https://www.uptodate.com/contents/pathogenesis-of-hashimotos-thyroiditis-chronic-autoimmune-thyroiditis;
JCEM 1990;71:661-9; Diabetes Care 2002;25:1346-50; Diabetic Medicine 2002;19:518-21;
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Thyroid Autoantibodies – 2
• Hashimoto’s:
– TPO: 90% +
– Tg: 80-90% +

• Graves’:
– TPO: 50-90% +
– Tg: 50-70% +

• DM1: 30-40% + for each.
• Relatives of Hashimoto’s: 30-50% + for each.
https://www.uptodate.com/contents/pathogenesis-of-hashimotos-thyroiditis-chronic-autoimmune-thyroiditis; JCEM 1990;71:661-9; Diabetes Care 2002;25:1346-50; Diabetic Medicine 2002;19:518-21

Why Get Antithyroid Ab’s?
• Generally unnecessary.
– If hypothyroid, 90+% Hashimoto’s.
– Most of the rest are thyroiditis or iatrogenic.
– 2° will still get same treatment.

• May provide prognostic info in pts @ high risk:
– Pregnant women w/thyroid dysfunction – may predict
later Graves’, or miscarriage.
– May help in dx & prediction of subclinical thyroid dz.
Endocr Pract 2012;18:989-1028
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AES Question

AES Question 4
All hypothyroid pts should be given a trial
of combined T4/T3 therapy.
A.True
B.False
C.T3, or not T3, that is the question.
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Treatment of Hypothyroidism
• Levothyroxine (LT4).
– Mean dose is 1.6-1.8 mcg/kg/day (lean body wt more
accurate).
• 112-125 mcg for avg 70 kg pt.
• Young & healthy: begin w/near target dose.
• >50 or CV dz: start @ 25 – 50 mcg daily.

– Wide variability.
– Take on empty stomach.
• Do not take with soy flour (soy formulas).
JCEM 2005;90(1):124-7; EndocrPract 1999;5(5):233-8; JCEM 2009;94(10):3905-12

Goals of Hypothyroidism Treatment
• Goals of Tx:

• Resolution of sx/signs.
• Normalize TSH & improve thyroid [hormones].
• Avoid overtreatment, esp elderly (up to 20%
overTx’d).

• Goal = TSH of 0.5 – 2.0 (or 2.5).

– No outcome studies to support target level.
– ATA 2014: target TSH in lower 1/3 of age-specific
range may be reasonable, but not universally
endorsed.
Endocr Pract 2012;18:989-1028; http://www.thyroidmanager.org/chapter/assay-of-thyroid-hormones-and-related-substances/#toc-4-serum-tsh-thyroid-stimulatinghormonethyrotropin-assays; Thyroid 2014;24(12):1670-1751; JCEM 2002;87:489-99; JCEM 2005;90:5483-88; JCEM 2005;90:5489-96; Arch Intern Med 2000;160:526-34
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Monitoring of LT4 Treatment
• Measure TSH q 4-6 weeks after change in
meds.
TSH takes 6 weeks to equilibrate (incl
change in endogenous function).
• TSH once yearly when stable.
Thyroid 2014;24(12):1670-1751; Endocr Pract 2012;18:989-1028; http://www.thyroidmanager.org/chapter/assay-of-thyroid-hormonesand-related-substances/#toc-4-serum-tsh-thyroid-stimulating-hormonethyrotropin-assays

Evidence: Giving T3 Doesn’t Help
• Neurocognitive function & psych well-being
may not return to normal w/LT4.
• The vast majority of studies show no
advantage to T3 supplementation or partial
replacement
(12.5/15 + meta-analysis).
• Risk of hyperthyroidism & long-term effects.
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Evidence Against T3 Supplemental Rx
•
•
•
•
•
•
•
•
•

EurJEndol 2005;153(6):747-53
ClinEndo(Oxf) 2002;57(5):577-85
NEJM 1999;340(6):424-9
JCEM 2003;88(10):4543-50
JCEM 2003;88(10):4551-5
JAMA 2003;290:2952-8
ClinEndocrinol(Oxf) 2004;60:750-7
AnnIntMed 2005;142:412-24
JCEM 2005;90:805-12

•
•
•
•
•
•
•
•

JCEM 2005;90:2666-74
JCEM 2006;91:3389-93
EndocrPract 2005;11:223-33
JCEM 2005;90:4946-54
JCEM 2006;91(7):2592-9
EurJEndo 2009;161:895-902
EurJEndo 2009;161:955-9
https://www.uptodate.com/conten
ts/treatment-of-primaryhypothyroidism -in-adults

Should I Measure T3/rT3?
• 697 hypothyroid pts:
– Validated instruments to assess psych well-being.
– FT4 & TSH  strong correlation with psych well-being.
– No correlation to psych well-being:
• FT3
• rT3, rT3:FT4, FT3:rT3

• ??significance of T3 variation or sl ↓ [T3].
JCEM 2006;91:3389-93; Thyroid 2014;24(12):1670-1751
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Caveat and Interesting Info
• There may be a subgroup who responds to T3.
– Up to 16% may have a deiodinase gene polymorphism. Some
of these pts may feel better w/appropriate T3 supplementation.

Type II—brain
JCEM 2009;94:1623-9; AmJPhysiol 1990;258:E715-26; Thyroid 2004;14:271-5; AnnIntMed 2016;164:50-6;
PLoS One 2011;6:e22552. doi: 10.1371/journal.pone.0022552

Licensed for reuse via Creative Commons BY-SA 3.0,
http://en.wikipedia.org/wiki/Thyroid_hormone#mediaviewer/File:Iodothyronin
e_deiodinase.png; Public domain, Looie496 via
https://commons.wikimedia.org/wiki/File:Human-brain-soul-of-man-p113.png

T4:T3 and Supplementation
• Physiologic T4:T3 ratio in humans ~ 1014:1.
– Armour Thyroid & Thyrolar have 4:1 ratio of T4:T3.
– Trial of ~10:1 ratio of T4:T3 may be reasonable.
– T3 (Cytomel) best taken bid (or slow release –
unavailable in US). 2nd dose midday or afternoon.
– Avoid overtreating to hyperthyroidism. MONITOR!
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T3 Therapy: How Do You Do It?
• Reduce LT4 by amount of added T3.
– Pt on 125 mcg LT4.
– 1/10 of dose = 12.5 mcg.
– Reduce LT4 to 112 mcg and add 12.5 mcg T3.
• 5 mcg T3: 1.5 am + 1 lunch/early afternoon.
− [If changing TO LT4 FROM Armour, assume 60 mg
Armour ~ 75-100 mcg LT4 (lose T3 “buzz”-- rapid action).]
https://www.uptodate.com/contents/treatment-of-primary-hypothyroidism-in-adults; www.thyroidmanager.org/chapter/adult-hypothyroidism

2014 ATA: Routine LT3 + LT4
• No consistent evidence of superiority of combo
tx over LT4 monotherapy.
– Not routinely recommended.
– Conflicting reports of benefits.
– Paucity of long-term outcome data.

• Pts who feel unwell on LT4 alone: insufficient
evidence to support routine combo tx.
Thyroid 2014;24(12):1670-1751
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Hypothyroidism: When to Refer
• Provider discomfort in managing dz.
• Unable to improve thyroid function w/high
doses (check interactions first).
• Severe sx or signs of myxedema coma
(AMS, hypothermia, bradycardia,
hypotension, other) admit.

AES Question
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AES Question 5
According to USPSTF and best current evidence,
who should be screened for thyroid disorders?
A. All adults over 60.
B. All adults over 35.
C. Women over 50.
D. People with risk factors
E. None of the above.

Screening for Thyroid Disorders
• American Thyroid Association (ATA): q 5 years, start at 35.
• USPSTF, AAFP (3/15 update): “evidence is insufficient to
assess the balance of benefits and harms of screening for
thyroid dysfunction in nonpregnant, asymptomatic adults.”
– No proven outcome advantage to screening.
– No association w/function, depressive sx, disability in ADLs in an
elderly population.
– Subclinical hypothyroidism was assoc’d w/lower all-cause/CV
mortality, despite higher baseline chol(!).

• Consider targeted screening – risk factors.
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/thyroid-dysfunction-screening; AnnIntMed 2004;140(2):128-41; JAMA 2004;292(21):2591-9
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Known Risk Factors for Thyroid Dz
• Hyper-:

• Hyper-/hypo– Female gender
– Age, esp older women > 60
– 65
– Pregnancy/postpartum (be
on the lookout for sx)
– Prior thyroid problems
– FH
– Down syndrome (hypo >
hyper)

– Smoking
– Life stressors (?!)

• Hypo-:
– Autoimmune
– Turner’s
– Small at birth or in
childhood
– Neck/chest radiation
– HIV

Clin Endocrinol (Oxf) 2003;59:396-401; J Pediatr Health Care 2014;28:105-11-; J Pediatr Health Care 2014;28:280-4; https://www.uptodate.com/contents/disorders-that-cause-hyperthyroidism

Screening for Thyroid Disorders:
Pregnancy
• Universal thyroid screening in pregnancy is
not indicated – ATA, ACOG.
• Screen all pregnant women “verbally” (i.e.,
PMH) for hx of thyroid dysfunction,
prior/current use of LT4 or thionamides (or
whole thyroid preps).
Thyroid 2017;27:315-89; Obstet Gynecol 2015;125:996–1005
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Screening for Thyroid Disorders:
Pregnancy
• Euthyroid pregnant women known + for TPOAb
through “midpregnancy.”
– +TPO  ↑ PTL, pregnancy loss, perinatal mortality.
– Uncertain if LT4 ↓’s PTL or loss.

• Screen w/TSH women seeking infertility care.
– Tx of subclinical hypothyroidism (LT4) recommended
for women seeking assisted reproduction, particularly
IVF or intracytoplasmic sperm injection (ICSI).
Thyroid 2017;27:315-89; Obstet Gynecol 2015;125:996–1005

Pregnant or Trying: Chk TSH If…
• Hx of hypo-/hyperthyroidism or
current sx/signs of thyroid
dysfx
• Known thyroid Ab positivity or
presence of a goiter
• Hx of head or neck radiation or
prior thyroid surgery
• Age >30 years
• Type 1 diabetes or other
autoimmune disorders
• Hx of pregnancy loss, preterm
delivery, or infertility

• Multiple prior pregnancies (≥2)
• FH of autoimmune thyroid dz
or thyroid dysfx
• Morbid obesity (BMI ≥40
kg/m2)
• Use of amiodarone or lithium,
or recent administration of
iodinated radiologic contrast
• Residing in an area of known
moderate to severe iodine
insufficiency (rare in US)

Thyroid 2017;27:315-89
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Dx of Thyroid Dz in Pregnancy
• Challenging to diagnose
– Thyroid hormone levels& TSH change in pregnancy.
– Sx of thyroid d/o’s overlap w/sx of
pregnancy/puerperium.

• Overt thyroid dysfx assoc’d w/poorer pregnancy
outcomes.
• Subclinical thyroid d/o’s assoc’d w/↓ outcomes;
uncertain if LT4 helps.

Odd Result?  “Are You Taking Biotin?”
• Biotin can interfere with all thyroid tests.
– Most immunoassays contain biotin.
– T4 & T3 assays (+ B12, cortisol, ?others) tend to
be falsely high.
– TSH may appear falsely low.
– Numerous studies & cases of biotin interference
mimicking Graves’.
– RDA = 30 mcg; use of ≥10 mg may impact tests.
NEJM 2016;375:704-6; Pathology 2012;44:278–80; https://endo.confex.com/endo/2016endo/webprogram/Paper24687.html; http://endocrinenews.endocrine.org/january-2016-thyroid-month-beware-of-biotin/
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Best Practice Recommendations
• Use TSH as the main lab indicator for thyroid disease (SOR A).
• Selective, rather than universal, screening, based on risk factors
(SOR B).
• Be aware of and know signs & symptoms of "apathetic
hyperthyroidism" in the elderly, & deQuervain’s (SOR C).
• Try appropriate combo T4 + T3 therapy (SOR C).
• Understand options for treatment of patients with
hyperthyroidism, including which patients should be referred to
another practitioner, AND what Family Physicians must know and
do in order to prescribe antithyroid drugs (SOR A, C).

References/Suggested Reading
• ATA 2016 Hyperthyroidism guideline: Thyroid
2016;26:1343-421.
• 2014 ATA Guideline on hypothyroidism treatment: Thyroid
2014;24(12):1670-1751.
• ATA Guideline, Thyroid in pregnancy & postpartum:
Thyroid 2017; 27(3):315-89
• www.thyroidmanager.org
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Questions

Contact Information
David M. Schneider, MD
Santa Rosa Family Medicine Residency
schneid2@sutterhealth.org
https://www.facebook.com/david.schneider.524381
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Supplemental Info

Purchased & licensed for reuse, featurepix.com

Effects of Thyroid Hormones
• Gen: body temp regulation, wt maintenance.
• Cellular metabolism: incr insulin-dependent entry of glc into cells,
gluconeogenesis, glycogenolysis.
• CV: CO, contractility, lipid metabolism.
• CNS: cognitive function, mental state.
• M/S: muscle tone/strength.
• GI: transit time.
• Renal: free water clearance.
• Repro: menstrual cycles, fertility.
• Skin: hair, skin, nail integrity.
• Pregnancy: neuro development of fetus.
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The Thyroid as “Thermostat”
• A metaphor – most pts understand.
– When overactive, everything is turned up – feel hot,
restless/anxious, hyperactive heart & GI, etc.
– When underactive, everything is dialed down – slow,
cool, fatigue, etc.

Public domain, Dxmurphy at
viahttps://en.wikipedia.org/wiki/File:Lux_Products_Touch_Screen_Th
ermostat.jpg; Permission from Vincent DeGroot, CC 4.0 International
BY-SA, via
https://commons.wikimedia.org/wiki/File:Honeywell_thermostat.jpg

Review of Thyroid Hormones
• T4 = thyroxine:
– 99.97% protein bound
(2 ng/dL = free).
– Produced exclusively by
thyroid.
– Half-life ~ 1 week.
– ~10 X more prevalent in
serum than T3.

• T3 = triiodothyronine:
– 99.7% protein bound
(0.4 ng/dL = free).
– 80% comes from
conversion of T4 → T3 in
peripheral tissues.
– Half-life ~ 1 day.
– 3-100 (~10) times more
potent than T4.

http://www.thyroidmanager.org/chapter/assay-of-thyroid-hormones-and-related-substances/
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99.7 – 99.97% Protein-Bound

Public domain, CC 0, at https://pixabay.com/en/needle-in-a-haystack-needle-haystack-1752846/

Trust the TSH

Public domain, CC 0, at https://pixabay.com/en/yoda-starwars-actionfigure-667955/
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TSH Upper Limit of Normal
• Most young – middle-aged euthyroid people have
a TSH below 2.5 – 3.6.
• Reducing the upper limit of TSH range to 2.5 will
likely label a sizable number of people as
“abnormal” (or subclinical hypothyroidism).
– “…might significantly increase the use of thyroxine
therapy for patients in whom there is no
demonstrated therapeutic benefit.”
ClinChem 2005 Aug;51(8):1480-6; JAMA 2003;290:3195-6

I Thought Depression Occurred in
HYPOthyroidism!
• Dysphoria, emotional lability, cognitive
dysfunction, & depression are also welldocumented in hyperthyroidism.

SouthMedJ 2007;100(8):773-4; AnnuRevMed 1986;37:205-14
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AES Question

AES Question 2
Which of the following is FALSE about hyperthyroidism?
A. It is more common in women.
B. It is more common in smokers.
C.It occurs in 1/250 individuals in the general population.
D.Graves’ dz is the most common cause in younger
women.
E. It can be treated surgically.
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Graves’ Dz vs TMNG
• Graves’:

• Toxic Multinodular Goiter:

– Entire gland diffusely
enlarged.
– Entire gland making excess
thyroid hormone.

– Multiple nodules on thyroid.
– Nodules independently
produce excess thyroid
hormone (autonomously
functioning = “hot”).

http://www.thyroidmanager.org/

Back to Case 1
• Physical exam shows normal thyroid, no
masses or asymmetry.
• Is this Graves’ dz, TMNG, or other?
– Likely Graves’:
• Epidemiology (young woman).
• No nodules.
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Laboratory Findings in Hyperthyroidism
• Anemia – normochromic/normocytic.
–  plasma volume >  RBC mass

•
•
•
•
•

Leukocytosis.
Elevated transaminases (aminotransferases).
Elevated alkaline phosphatase.
Low HDL.
Impaired glc tolerance.
Hepatogastroenterology 1997;44:1614-8; http://emedicine.medscape.com/article/767130-overview

Antibodies in Graves’ Disease
• Thyroid Stimulating Antibodies (TSAb) = Thyroid
Stimulating Immunoglobulin (TSI).
– 1 of 3 types of TSH-receptor antibodies; the others
(TSBAb, TBAb/TRAb) do NOT stimulate the thyroid.
– TSAb/TSI sensitivity 96 – 99%, specificity 99-99.6% (if
measured by sensitive assay).
– Modern TBI/TBII assays have similar accuracy to TSI,
but may not distinguish stimulating Ab’s (use together).
– Safe in pregnancy – RAIU is NOT.
Thyroid 2016;26:1343-1421; Am J Clin Pathol 2013;139:192-200 ; JCEM 1999;84:90-7
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Treatment of Hyperthyroidism
• Acute management: control sx.
– Beta blockers.
•
•
•
•

 thyroid increases β-receptors in many tissues.
β–blockers reduce sx quickly.
Try β-1 selective if relative contraindication.
All equally effective.

• Pregnancy: wean β-blockers as soon as possible – IUGR,
hypoglycemia, resp depression, bradycardia.
• 1 study (1991)  5-fold  SAb rate.

Acute Management of Hyperthyroidism
• Antithyroid drugs (thionamides).
– Inhibit formation of thyroid hormones.
– Goal: euthyroid within 8 weeks.
– Methimazole (MMI) is the preferred drug.
•  side effects,  duration of action  once daily dose
(usually).
• 10 – 15 mg daily for milder clinical picture, vs 20 – 40
mg for larger goiter & more severe sx & signs (can
divide bid to minimize side effects).
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Iodides in Tx of Hyperthyroidism
• Potassium iodide (SSKI), iodine-KI (Lugol’s).
• Inhibit thyroid hormone release.
• Short-term, rapid restoration of euthyroid:
– Severe hyperthyroidism/thyroid storm.
• More I  more hormone synth   hyperthyroid.
• Wait  1 hr after MMI so I- not used to synthesize T4.
– Preop – thyroidectomy for Graves’.
– After radioablation – ? normalizes function faster.
– Adjunct to MMI in Graves’— FT4 faster.

• Esophageal or duodenal mucosa injury.

BrJSurg 1985;72:45-7; JCEM 2007;92:2182-9; EndocrinolMetabClinNorthAm 2006;35:663-86; JCEM 1983;57:250-3; ClinEndocrinol(Oxf) 2010
Jun;72:845-50; https://www.uptodate.com/contents/iodine-in-the-treatment-of-hyperthyroidism; InternMed. 2010;49:759-1

Radioiodine Ablation – 2
• Graves’ Dz:
– High-dose RAI curative in up to 90%, with 80%
becoming permanently hypothyroid.
– May cause or worsen ophthalmopathy.

• TMNG

– Destroys primarily hyperfunctioning areas.
– Some pts will remain euthyroid, though 
hypothyroidism w/time.
AnnIntMed 1984;101(4):488-90; NEJM 1994;330(24):1731-8; ClinEndocrinol (Oxf) 2005;62(3):331-5; Clin Endocrinol(Oxf) 2012
Feb;76:297-303; https://www.uptodate.com/contents/radioiodine-in-the-treatment-of-hyperthyroidism#H2
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Subacute Granulomatous Thyroiditis
•

Sx:
– Neck pain: 96%.
• Radiate: jaw, throat, ears.
• Pain often ↑ w/neck
movement, cough.
– Fever ~50-60%.
– Dysphagia ~ 1/3.
– Sore throat ~ 1/3.
– Hyperthyroid sx ~60%.
• Tremor/sweating/wt loss
~16-23%.

•

•
•

•

Signs:
– Thyroid tenderness 77-90%.
– Thyroid enlargement 75%.
– Palpable thyroid nodule 22%.
Biochemical hyperthyroidism.
ESR +/- CRP ↑.
– Thyroglobulin high, but
measurement not needed.
Low/absent uptake on thyroid
scan.

J Clin Endocrinol Metab 2009;94:1853-78; JCEM 2003,88:2100–5; Intern Med 2008;47:725-9; http://www.thyroidmanager.org/chapter/acute-and-subacute-and-riedels-thyroiditis/

Goals of Hypothyroidism Treatment - 2
• Goal = TSH of 0.5 – 2.0 (or 2.5).
– No outcome studies to support target level.
– ATA 2012 said normal range up to 4.12.
– ATA 2014: target TSH in lower 1/3 of age-specific range
may be reasonable, but not universally endorsed.

Endocr Pract 2012;18:989-1028; http://www.thyroidmanager.org/chapter/assay-of-thyroid-hormones-and-related-substances/#toc-4-serum-tsh-thyroidstimulating-hormonethyrotropin-assays; Thyroid 2014;24(12):1670-1751; JCEM 2002;87:489-499; JCEM 2005;90:5483-5488; JCEM 2005;90:5489-5496
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What Time of Day to Test TSH?
• Diurnal variation, peak 00:00 – 04:00.
• However, in ambulatory pts, TSH is tested during
daytime hrs and results are not/less affected by
time of day.
• Do NOT need to hold LT4 to test TSH.
– TSH secretion responds slowly to changes in T4
status.
– This is why you wait 6-8 weeks to recheck TSH after
med change.

Thyroid “Set Point”
• Each person has low variability in TSH.
– 0.5 month-to-month variability.
– Variation in an individual is ~ ½ the variation of the
population reference range.
– TSH chg 0.2 – 1.6 could  chg in thyroid status.
– ~2/3 of TSH “set point” is genetically determined.

• Result in “normal range” may not be normal for
that person.
– Tricky. (Watch for change over time.)
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TSH: The Future (We Hope)
• TSH normal values may be age-related.
– Normal values in children ≠ adult normals.

• Other factors that may affect TSH:
– Gender (F>M)
– Ethnicity (Caucasians>Latinos>AfricanAmericans)
– Smoking (lowers TSH & may be assoc’d w/less
hypothyroidism)

Drugs That Affect TSH
• Falsely  TSH:
– Glucocorticoids (≥ 20 mg/day prednisone).
– Dopamine, bromocriptine, levodopa.
• Dopamine agonists alone do not cause significant
central hypothyroidism – can in combo w/nonthyroidal illness (“sick euthyroid syndrome”).

– Somatostatin analogs (octreotide).
– Metformin?
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Drugs That Affect TSH – 2
• Falsely  TSH (usu <10):
– Dopamine antagonists (neuroleptics,
metoclopramide).
– Amphetamine
– Theophylline
– Iodinated contrast

Drugs That Affect Free T4
• Falsely  FT4:
– Androgens (anabolic steroids)
– Niacin
– Phenytoin
– Carbamazepine
– Phenobarbital
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Drugs That Affect Free T4 – 2
• Falsely  FT4:
–
–
–
–
–
–

Estrogen
Heroin
Methadone
Amiodarone
Heparin, esp IV
Phenytoin

– High-dose
salicylates
– Furosemide (IV
>80 mg/day)
– Propranolol, βblockers
– Iodinated contrast

Iodine Insufficiency
• Uncommon in US.
– Little/no intake: iodized salt, fish, seafood, and dairy.
– Prenatal vits should have 150 mcg of iodine.
• Labels found inaccurate in small study.
• Advise above intake.
• Kelp-sourced vits have greater variation in iodine content.

• 2.2 billion worldwide.
– Asia, Subsaharan Africa, Himalayas, Alps, Andes.
https://ods.od.nih.gov/factsheets/Iodine-HealthProfessional%20/#h5; NEJM 2009;360:939-40; AACE Clinical Case Rep 2015;1:e40-e44; AACE Clinical Case Rep 2015;1:e81-2; Thyroid 2004;14:836-41
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Newborn Screening: Congenital Hypothyroidism
• As of 7/22/2018, all 50 states + D.C. + Guam, Puerto Rico,
and US Virgin Islands routinely screen all newborns for
congenital hypothyroidism.
• Canada, Europe, Israel, Japan, Australia, New Zealand also
routinely screen newborns for congenital hypothyroidism.

Thyroid 2017;27:315-89; http://www.babysfirsttest.org/newborn-screening/states

Case-Finding, Not Screening: AACE
• “Compelling evidence” to support case-finding:
– Dz’s & conditions possibly assoc’d w/thyr dysfunction.
•
•
•
•

FH thyroid.
PMH anemias, H/O neck rad or thyr surg, ↑ prolactin.
Autoimmune (DM1, celiac, RA, vitiligo, SLE, others).
Psychiatric (depression, cognitive dysfunction, ?other).

– Certain medications:
• Amiodarone, lithium.
• Tyrosine kinase inhibitors (RCC, HCC, thyroid CA, GIST, SCLC, other).
• Interferon-α, interleukin-2.
Endocr Pract 2016;22:262-70

64

Adverse Effects of Subclinical
Hypothyroidism
•
•
•
•
•
•
•
•

Progression to overt hypothyroidism (33-55%).
Neuropsych sx (conflicting data, mostly neg).
CAD (conflicting data, ? more likely <65 yo or TSH >10).
HF (esp TSH >10).
? Stroke (conflicting data, maybe only age 18-49).
Mortality (conflicting data).
Impaired fertility (conflicting data).
NAFLD.

JCEM 2002;87:3221-6; Clin Endocrinol (Oxf) 1995;43:55-68; Arch Intern Med 2007;167:1533-8;JCEM 2010;95:1734-40; JCEM 2008;93:2998-3007; JAMA 2010;304:1365-74; JCEM 2013;98:533-40; JAMA 2006;295:1033-41;
Circulation 2012;126:1040-9; Eur J Epidemiol 2014;29:791-800;JCEM 2015;100:2181-91; JACC 2012;60:730-7; Thyroid 2011;21:837-43; Arch IntMed 2005;165:2467-72; JCEM 2012;97:862-70; JCEM 2009;94:4768-75; JCEM 2012;97:3944-50; Hum
Reprod Update 2011;17:605-19; JCEM 2016;101:2358-65; J Hepatol 2012;57:150-6; Prog Neuropsychopharm Biol Psych 1997;21:925-35; Ann IntMed 2006;145:573-81; Acta Psychiatr Scand 2002;106:27-34; JCEM 2015;100:4240-8

Does LT4 Help?
• Inconsistent outcome data.
– Sx/QOL may or may not improve.
– “No apparent benefits in older persons with subclinical
hypothyroidism.” (NEJM 2017)
– CV surrogate endpoints improve, MACE/mortality/other
outcomes may not (may ↓ events in younger pts 40-70).
– May improve fertility/↓ SAb rate/↑ assisted reproduction.
– Slowed progression of CKD.

JCEM 2001;86:4860-6; JCEM 2007;92:1715-23; Prog Neuropsychopharm Biol Psych 2009;33:854-9; Cochrane Database 2007 Issue 3, #CD003419. DOI: 10.1002/14651858.CD003419.pub2; NEJM 2017;376:2534-44; JCEM 2010;95:3623-32; JCEM
2006;91:145-53; PLoS One 2015;10:e0129793; JCEM 2016;101:4170-7; JCEM. 2007;92:1715-23; Arch IntMed 2012;172:811-7; Endocr J 2015;62:87-92; Endocr Pract. 2010;16:792-7; Thyroid 2013;23:654-61
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Which Subclinical Hypothyroid Pts Get Tx?
• 1st, rechk in 2-3 mo, incl TPO Ab (prognostic).
– Repeat in 6 mo.

• TSH >10  treat.
– No benefit ≥70 yo  no Rx.

• TSH 7-9.9  consider 6-mo trial of Tx:
– ≤65-70 yo, or if CV risk factors, or if sx, or if TPO Ab+.

• TSH 4.5-7  consider trial of Tx if sx.
• Consider low-dose LT4 in fertility-challenged women.
• Insufficient data to make definitive conclusions.
NEJM 2017;376:2556-65; JAMA 2010;304:1365-74; Thyroid 2017;27:315-89

Dx of Thyroid Dz in Pregnancy
• Challenging to diagnose
• All thyroid hormone levels, incl TSH,
change in pregnancy.
• Free thyroid assays are inaccurate.

– TSH—norms adjusted for pregnancy.
– Total T4—multiply ULN & LLN by 1.5.
– FTI may be more accurate – can use the
regular nonpregnant range.
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Thyroid & Pregnancy
• Women with thyroid conditions should discuss
their condition with their doctor before
becoming pregnant.
• Opportunity for preconception counseling &
optimizing maternal & fetal health.
• Challenging to diagnose
• In pregnancy: It is better to be slightly hyperthan slightly hypothyroid (?).
http://www.endocrine.niddk.nih.gov/pubs/Hypothyroidism/#diagnosis

Risks of Thyroid Dz in Pregnancy
• Overt hypothyroidism:
– Abruption
– Preterm delivery, incl <32
wks
– LBW
– Preeclampsia
–  C/S rate
– Perinatal morb/mort
– Neuropsych & cognitive
impairment
– Postpartum hemorrhage

• Overt hyperthyroidism:
–
–
–
–
–

SAb, stillbirth
Preterm labor
LBW
Preeclampsia
CHF
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Subclinical Thyroid Dz in Pregnancy
• Thyroid dz sx overlap w/sx of pregnancy.
• Subclinical hyperthyroidism in pregnancy was
NOT assoc’d w/any adverse pregnancy outcomes.
• Subclinical hypothyroidism in preg WAS assoc’d
w/adverse outcomes in some studies (low IQ @ 8
y.o., abruption[!], 2-fold incr in preterm delivery).
– Uncertain if LT4 improves fetal, neonatal, or childhood
outcomes.
Thyroid 2017;27:315-89; Eur J Endocrinol 2017;176:253-65; JCEM 2010;95:1699-707; NEJM 2017;376:815-25; JCEM 2018;103:1583-91

Subclinical Thyroid Dz & Pregnancy
• Check TPO Ab.
– TSH > pregnancy range & + TPO  treat.
– TSH >10 & neg TPO  treat.

• Low FT4/T4  do NOT treat.

Thyroid 2017;27:315-89
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Subclinical Thyroid Dz in Pregnancy
In pregnancy: It is better to be slightly
hyper- than slightly hypo-thyroid.

Secondary Hypothyroidism
• Low TSH & low (or low-normal) Free T4
– May have normal or slightly high TSH –
inappropriate for low level of FT4 (tricky—FT4
reliability).
• 84% normal TSH.
• 8 – 25% mildly elevated (5-10).

– Normal TSH in these pts may be due to TSH w/
biologic activity but normal immunoreactivity to
test.
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Secondary Hypothyroidism – 2
• Rare – ≤1% of hypothyroidism.
• Causes:
– Brain lesion (tumor, cyst, abscess).
– Pituitary hemorrhage or infarction.
– Iatrogenic – surgery, radiation.
– Infiltrative – sarcoidosis, TB, other.

When to Suspect 2° Hypothyroidism
• Known hypothalamic or pituitary disease.
–
–
–
–
–

Traumatic brain injury.
Sheehan’s syndrome.
SAH.
Prior surgery or radiation.
Young woman w/amenorrhea.

• Mass lesion in the pituitary.
• Symptoms and signs of hypothyroidism are
associated with other hormonal deficiencies.
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2° Hypothyroidism
26 cases of hypopituitarism/56,000 tests & population of
471,000  0.00047% of tests & 0.000055% of
population.
– BUT missed hypopit is problematic.
–

•
•

–
–

Litigation.
Missed dz, morbidity, burden of suffering.

Big expense to routinely do both tests.
Is it worth it to abandon “TSH-first” strategy, and get
TSH + FT4 on all? Probably not at present. Stay
tuned….

Low(-ish) FT4 + Sl High TSH
• Get anti-TPO
– +  autoimmune thyroiditis (Hashimoto’s)  1°.

• Get pituitary hormones (FSH, LH) +/- E2 or T.
– Low FSH/LH, esp in postmenopausal woman, 
pituitary dz.
– Low T + low or Nl LH in men  pituitary.
– Prolactin not reliable – can be  in either.
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Unstable Control &/or TSH
• Adherence.
• Brand/generic changes.
– ATA & Endocrine Society recommend that pts be maintained on
the same brand-name LT4 product.
– Brand or generic changes: check TSH in 6 weeks, adjust med
as needed.

• Ca++ or other food interactions.
• Drug interactions.
• Other Endocrine (adrenal) or other conditions.
http://www.thyroid.org/professionals/advocacy/04_12_08_thyroxine.html

Drugs That Interfere w/ LT4
•
•
•
•

Acid reducers (PPI, probably H2, sucralfate)
Bile acid sequestrants (cholestyramine)
Ca++, Carbamazepine
Dilantin, Depressants (sertraline, maybe other
SSRI’s)
• Estrogen derivatives (incl tamoxifen)
• Fe
• Check drug interactions when prescribing
© David M Schneider, MD
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Unexpectedly High LT4 Requirement
• Also consider:
– Celiac dz.
– Atrophic gastritis.
– H. pylori gastritis.

http://www.thyroid.org/thyroid-guidelines/hypothyroidism2014/; Thyroid 2014;24:1765-71; JCEM 2012;97:E419-22; AmJMed 2012;125:278-82

Take-Home Points
•
•
•
•
•

Thyroid dz is common.
Diagnosis of thyroid disorders.
“Apathetic hyperthyroidism” of elderly.
Risk factors for thyroid dz.
Evaluation and management of hypo- &
hyperthyroidism.
• Trial of T3 in some.
• Women & thyroid—preconception counseling.
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Hypogonadism in Men
Alvin B. Lin, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose any
relationships with commercial interests upon nomination/invitation of participation.
Disclosure documents are reviewed for potential conflict of interest (COI), and if identified,
conflicts are resolved prior to confirmation of participation. Only those participants who had
no conflict of interest or who agreed to an identified resolution process prior to their
participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have no
relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will include discussion of
unapproved or investigational uses of products or devices as indicated:
•

Discussion of AUA’s stance to use aromatase inhibitors, human chorionic gonadotropin, selective
estrogen receptor modulators, or any combination of above to treat men with testosterone
deficiency who desire to maintain fertility.

Alvin B. Lin, MD, FAAFP
Physician, Solo private practice, Las Vegas, Nevada
Dr. Lin completed his medical degree at the Bowman Gray School of Medicine (now the Wake
Forest School of Medicine) in Winston-Salem, North Carolina, and completed his family
medicine residency at Merrithew Memorial Hospital, Martinez, California, which is part of the
UC Davis School of Medicine network of affiliated residency programs. For three years, he
gained experience as a locum tenens physician, working under a dozen state licenses. He
completed a fellowship in geriatric medicine at Pitt County Memorial Hospital, Greenville, North
Carolina, in conjunction with the Brody School of Medicine at East Carolina University, and
then joined the faculty for five years. Subsequently, he was recruited to advance the science of
hypogonadism and healthy aging in a private, cash-based practice in Las Vegas, Nevada. He
restarted his academic career part-time at the University of Nevada School of Medicine (now
the UNLV School of Medicine) and then joined the full-time faculty in 2010, advancing to
associate professor of family medicine from 2012 to 2016. In October 2016, Dr. Lin made the
leap to solo practice. He lectures for the Nevada Academy of Family Physicians, chairs the
AAFP's Geriatric Medicine Live Course, and serves as faculty for the AAFP’s Care of Chronic
Conditions Live Course and for various Knowledge Self-Assessments (KSAs).
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Learning Objectives
1.

Recognize the pathophysiology and the classification of primary and secondary
hypogonadism, as well as the causes of HG associated with each classification.

2.

Diagnose HG by appropriate laboratory testing, understand when differential
diagnosis is required, when to order an MRI as indicated in men with secondary HG,
when to order pituitary imaging, when to order bone densitometry studies, and when
to refer to an endocrinologist.

3.

Recognize and manage HG comorbidities.

4.

Develop treatment plans that consider complications of treatments for other
conditions, and that include monitoring and follow-up.

Audience Engagement System
Step 1

Step 2

Step 3
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Recognize the pathophysiology and the
classification of primary and secondary
hypogonadism, as well as the causes
of HG associated with each
classification

AES Question #1
Examples of primary hypogonadism include
a)
b)
c)
d)
e)

Klinefelter’s syndrome
Kallman syndrome
Mumps orchiectomy
Androgen deprivation therapy
Both a) & c)
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Definitions & Pathophysiology
• Male hypogonadism
– Inadequate production of testosterone leading
to clinical symptoms
– Timing
– Etiology

Definitions & Pathophysiology
• Male hypogonadism
– Inadequate production of testosterone
– Timing
• Congenital
– Klinefelter syndrome (XXY)

• Acquired

– Etiology

5

Definitions & Pathophysiology
• Male hypogonadism
– Inadequate production of testosterone
– Timing
• Congenital
• Acquired

– Puberty
– Adulthood

– Etiology

Definitions & Pathophysiology
• Male hypogonadism
– Inadequate production of testosterone
– Timing
– Etiology
• Primary
• Secondary

6

Congenital
• For whatever reason, if not enough
testosterone during fetal development,
genetic male may present with
– Female genitalia
– Ambiguous genitals
– Underdeveloped male genitals

Puberty
• Inadequate or lack of testosterone in
puberty can manifest as
– Decreased development of muscle mass
– Lack of deepening of voice
– Lack of male pattern hair distribution
– Decreased development of penis & testicles
– Development of breast tissue (gynecomastia)
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Adulthood
• Inadequate or lack of testosterone in
adulthood can manifest as

– Erectile dysfunction
– Infertility
– Decrease in beard & body hair
– Decrease in muscle mass
– Development of breast tissue (gynecomastia)
– Loss of bone mass (osteoporosis)

Adulthood
• Inadequate or lack of testosterone in
adulthood can also manifest as
– Fatigue
– Decrease in sex drive
– Difficulty concentrating
– Hot flashes
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Primary Hypogonadism
• aka primary testicular failure
– Congenital
– Acquired

Primary Hypogonadism
• aka primary testicular failure
– Congenital
• Klinefelter syndrome (XXY)
• Undescended testicle (if not corrected early on)

– Acquired
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Primary Hypogonadism
• aka primary testicular failure
– Congenital
– Acquired
•
•
•
•

Chemotx or XRT
Hemochromatosis & other liver disease esp EtOH
Injury
Mumps orchitis

Secondary Hypogonadism
• Testicular malfunction due to pituitary or
hypothalamic issue
– Congenital
– Acquired
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Secondary Hypogonadism
• Testicular malfunction due to pituitary or
hypothalamic issue
– Congenital
• Kallmann syndrome
– Hypothalamic malfunction
– Look for hyposmia or anosmia

– Acquired

Secondary Hypogonadism
• Testicular malfunction due to pituitary or
hypothalamic issue
– Congenital
– Acquired
• Inflammatory diseases
– Histiocystosis
– Sarcoidosis
– Tuberculosis
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Secondary Hypogonadism
• Testicular malfunction due to pituitary or
hypothalamic issue
– Congenital
– Acquired
• Medications
– Androgen deprivation therapy
– Opioids
– Spironolactone

Secondary Hypogonadism
• Testicular malfunction due to pituitary or
hypothalamic issue
– Congenital
– Acquired
• Obesity
• Pituitary tumor
– Also surgery or XRT for other brain tumors
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Secondary Hypogonadism
• Testicular malfunction due to pituitary or
hypothalamic issue
– Congenital
– Acquired
• Concurrent illnesses
• HIV/AIDS
• Normal aging!

Diagnose HG by appropriate laboratory
testing, understand when differential
diagnosis is required, when to order an
MRI as indicated in men with
secondary HG, when to order pituitary
imaging, when to order bone
densitometry studies, and when to refer
to an endocrinologist.
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AES Question #2
Differential diagnosis for hypogonadism
includes
a)
b)
c)
d)
e)

Depression
Hemochromatosis
Marijuana use
Opioid use
All of the above

Differential Diagnosis
•
•
•
•
•
•

Anemia
Depression
Diabetes
Hemochromatosis
Hypothyroidism
Life stressors

• Medications
• Androgen deprivation tx
• Opioids
• Spironolactone

• Obesity
• Poor health habits
• Alcohol & marijuana abuse
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Primary vs Secondary Hypogonadism
• In the presence of low testosterone
– 1o hypogonadism = elevated FSH & LH
• Primary testicular failure so pituitary sending lots of
signal to testicles which aren’t responding

– 2o hypogonadism = low to normal FSH & LH
• Testicles underperforming b/c not receiving enough
signal to produce testosterone and/or sperm

Choosing Wisely
• Don’t prescribe testosterone therapy unless
there is biochemical evidence of testosterone
deficiency
– Endocrine Society 10/16/13
– http://www.choosingwisely.org/clinicianlists/endocrine-society-testosterone-therapyunless-biochemical-evidence-of-testosteronedeficiency/
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Choosing Wisely
• Don’t prescribe testosterone therapy unless
there is laboratory evidence of testosterone
deficiency
– American Society for Clinical Pathology 2/3/15
– http://www.choosingwisely.org/clinicianlists/american-society-clinical-pathologytestosterone-therapy/

Choosing Wisely
• Don’t prescribe testosterone or testosterone
products to men contemplating/attempting to
initiate pregnancy
– American Society for Reproductive Medicine
4/13/15
– http://www.choosingwisely.org/clinician-lists/asrmtestosterone-to-initiate-pregnancy/
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Choosing Wisely
• Don’t prescribe testosterone to men with
erectile dysfunction who have normal
testosterone levels
– American Urological Association 2/21/13
– Updated 5/9/16, 5/26/17 & 7/9/18
– http://www.choosingwisely.org/clinicianlists/american-urological-associationtestosterone-for-erectile-dysfunction-with-normaltestosterone-levels/

AES Question #3
To meet laboratory guidelines for
hypogonadism, you must know
– 1) which laboratory performed test
– 2) how laboratory performed test
– 3) when laboratory performed test
– 4) all of the above
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What’s in a name?
• Total Testosterone
• Free Testosterone
– Total T minus (SHBG bound T) minus
(albumin bound T)

• Bioavailable Testosterone
– Total T minus (SHBG bound T)

You Say To-may-toe, I Say To-mah-toe
• ARUP Electrochemiluminescence Immunoassay
(ECLIA)
– 300-1080ng/dL 18-39yo M
– 300-890ng/dL 40-59yo M
– 300-720ng/dL >60yo M

• LabCorp ECLIA
– 264-916ng/dL >18yo M
– 348-1197ng/dL >19yo M (same URL referenced in
2017)
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You Say To-may-toe, I Say To-mah-toe
• Quest Immunoassay
– 250-827ng/dL adult M

• Quest LC/MS/MS
– 250-1100ng/dL >18yo M

Circadian Rhythm
• Testosterone level
– Peaks in AM
• Screening is most accurate before 10AM (test time
often mandated by athletic commissions)

– Varies from day-to-day
• Endocrine Society recommends obtaining 2 results
prior to starting therapy

19

When to order a pituitary MRI?
• Obtain pituitary imaging to exclude
pituitary and/or hypothyalamic tumor or
infiltrative disease if
– Severe 2o hypogonadism w/T <150ng/dL
– Panhypopituitarism
– Persistent hyperprolactinemia
J Clin Endocrinol Metab. May 2018; 103(5):1-30

When to order a pituitary MRI?
• Obtain pituitary imaging to exclude
pituitary and/or hypothyalamic tumor or
infiltrative disease if
– Symptoms or signs of tumor mass effect
• New-onset headache
• Visual impairment
• Visual field defect
J Clin Endocrinol Metab. May 2018; 103(5):1-30
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When to order a DEXA?
• Measure bone mineral density of lumbar
spine and/or femoral neck after 1-2yr of
TRT in hypogonadal men w/osteoporosis

J Clin Endocrinol Metab. May 2018; 103(5):1-30

When to call the Urologist?
• Obtain urologic consultation if
– PSA incr >1.4ng/mL within 12mo of initiating TRT
• Expect incr of 0.3ng/mL in younger men, 0.44ng/mL if
older

– PSA confirmed >4ng/mL at any time
– Digital rectal examination detects prostate
abnormality
– Substantial worsening of LUTS

J Clin Endocrinol Metab. May 2018; 103(5):1-30
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Develop treatment plans that consider
complications of treatments for other
conditions, and that include monitoring
and follow-up.

AES Question #4
Which of the following is/are true?
a) Injectable testosterone is the best form of TRT
b) TRT may be offered to men who are
contemplating future fertility in the near term
c) TRT may be offered to men w/PSA >4 prior to
evaluation
d) Oral TRT is a safe & viable option
e) None of the above
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TRT Pros & Cons
•
•
•
•
•
•

Buccal
Cream/gel
Injection
Oral
Patch
Pellet

TRT Pros & Cons
• Buccal
•
•
•
•
•

– Expensive & it’s a pinch btwn cheek & gum

Cream/gel
Injection
Oral
Patch
Pellet
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TRT Pros & Cons
• Buccal
• Cream/gel
•
•
•
•

– Expensive, messy & transference
– No peak & trough
– Some are site specific ie axilla or thigh

Injection
Oral
Patch
Pellet

TRT Pros & Cons
• Buccal
• Cream/gel
• Injection

– Cheap but (potentially) painful!
– Need to worry about peak & trough effect

• Oral
• Patch
• Pellet
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TRT Pros & Cons
•
•
•
•

Buccal
Cream/gel
Injection
Oral

– Liver toxicity esp peliosis hepatis
– SO DON’T PRESCRIBE THIS

• Patch
• Pellet

TRT Pros & Cons
•
•
•
•
•

Buccal
Cream/gel
Injection
Oral
Patch

– Expensive + adhesive dermatitis
– No peak & trough effect

• Pellet
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TRT Pros & Cons
•
•
•
•
•
•

Buccal
Cream/gel
Injection
Oral
Patch
Pellet

– Not cheap plus difficult to adjust dose
– Infection & extrusion

New Kids on the Block
• Testosterone Cypionate & Enanthate (old
school)
– Inject 75-100mg/wk or 150-200mg/2wk

• Testosterone UNDECANOATE (new school)
–
–
–
–

Inject 750mg
Followed by 750mg 4wk later
Then 750mg q10wk
Restricted distribution

J Clin Endocrinol Metab. May 2018; 103(5):1-30
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New Kids on the Block
• Nasal Testosterone
– 5.5mg/pump
– 1 pump each nostril TID
– Max 6 pumps/d
– Adjust dosing based upon T level achieved
J Clin Endocrinol Metab. May 2018; 103(5):1-30

When to avoid using TRT
• Use of TRT is associated w/very high risk
of serious adverse outcomes in
– Metastatic prostate CA
– Breast CA

J Clin Endocrinol Metab. May 2018; 103(5):1-30
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When to avoid using TRT
• Use of TRT is associated w/moderate to high
risk of adverse outcomes in
– Unevaluated prostate nodule or induration
– Unevaluated PSA >4ng/mL
• >3ng/mL in those at high risk
– African American
– Men w/1st degree relatives w/prostate CA

– Severe LUTS w/AUA/IPPS >19

J Clin Endocrinol Metab. May 2018; 103(5):1-30

When to avoid using TRT
• Use of TRT is associated w/moderate to
high risk of adverse outcomes if
– Hematocrit >48%
• >50% for men living at high altitude

– Uncontrolled or poorly controlled congestive
heart failure
– Desire for fertility in near term
J Clin Endocrinol Metab. May 2018; 103(5):1-30
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How to monitor TRT
• Evaluate at 3-12mo after treatment
initiation and then annually to assess
whether symptoms have responded to
treatment and whether patient is suffering
from any adverse events
J Clin Endocrinol Metab. May 2018; 103(5):1-30

How to monitor TRT
• Monitor T concentration 3-6mo after
initiating TRT
– Therapy should aim to raise serum T
concentration into mid-normal range
– If using
• Injectable T cypionate or enanthate: measure
serum T concentration midway btwn injections &
adj dose/freq if >600ng/dL
J Clin Endocrinol Metab. May 2018; 103(5):1-30
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How to monitor TRT
• Monitor T concentration 3-6mo after
initiating TRT
– Therapy should aim to raise serum T
concentration into mid-normal range
– If using
• Injectable T undecanoate: measure serum T
concentration at end of dosing interval just prior to
next injection; aim for nadir in low-mid range

J Clin Endocrinol Metab. May 2018; 103(5):1-30

How to monitor TRT
• Monitor T concentration 3-6mo after initiating TRT
– Therapy should aim to raise serum T concentration
into mid-normal range
– If using
• Transdermal gels: measure serum T concentration 2-8h
following application after patient has been on therapy >1wk
• Transdermal patches: measure serum T concentration 3-12hr
after application
J Clin Endocrinol Metab. May 2018; 103(5):1-30
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How to monitor TRT
• Monitor T concentration 3-6mo after initiating TRT
– Therapy should aim to raise serum T concentration
into mid-normal range
– If using
• Buccal tablet: measure serum T concentration immediately
before or after application of fresh tablet
• Pellets: measure serum T concentrations at end of dosing
interval & adj number of pellets and/or dosing interval
J Clin Endocrinol Metab. May 2018; 103(5):1-30

How to monitor TRT
• Check hematocrit at baseline, 3-6mo after
starting treatment, and then annually
• If hematocrit >54%, stop TRT until
hematocrit decr to safe level
– Evaluate for hypoxia & sleep apnea
– Reinitiate at reduced dose
J Clin Endocrinol Metab. May 2018; 103(5):1-30
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How to monitor TRT
• For men 55-69yo (and for those 40-69yo at
incr risk for prostate cancer),
– Perform digital rectal examination & check PSA
before initiating treatment
– Perform digital rectal examination & check PSA 312mo after initiating treatment
– And then in accordance w/prostate cancer
screening guidelines for age & race
J Clin Endocrinol Metab. May 2018; 103(5):1-30

And in this corner . . .
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AES Question #5
We should screen all men for hypogonadism
a) True
b) False

AES Question #6
We should routinely offer TRT to all
hypogonadal men
a) True
b) False
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Summary of Endocrine Society
Guidelines
• Recommend diagnosing hypogonadism in
men w/symptoms & signs of testosterone
deficiency and unequivocally &
consistently low serum total T and/or free
T concentrations
• Recommend AGAINST routine screening
of general population for hypogonadism

J Clin Endocrinol Metab. May 2018; 103(5):1-30

Summary of Endocrine Society
Guidelines
• In men w/hypogonadism,
– Distinguish btwn primary (testicular) and
secondary (pituitary-hypothalamic)
hypogonadism by measuring LH & FSH
– Evaluate further to identify etiology of
hypothalamic, pituitary and/or testicular
dysfunction
J Clin Endocrinol Metab. May 2018; 103(5):1-30
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Summary of Endocrine Society
Guidelines
• Recommend TRT in hypogonadal men to
induce & maintain secondary sex
characteristics and to correct symptoms of
T deficiency

J Clin Endocrinol Metab. May 2018; 103(5):1-30

Summary of Endocrine Society
Guidelines
• Recommend AGAINST TRT in men
planning fertility in near term
• Recommend AGAINST TRT in men with
– Breast or prostate CA
– PSA >4ng/mL (or >3ng/mL in high risk)
J Clin Endocrinol Metab. May 2018; 103(5):1-30
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Summary of Endocrine Society
Guidelines
• Recommend AGAINST TRT in men with
– Elevated hematocrit
– Untreated severe obstructive sleep apnea
– Severe LUTS
– Uncontrolled heart failure
– Myocardial infarction or stroke in last 6mo
– Thrombophilia
J Clin Endocrinol Metab. May 2018; 103(5):1-30

Summary of Endocrine Society
Guidelines
• Recommend AGAINST routinely prescribing
TRT to all men >65yo w/low T concentration
• Recommend offer TRT on individualized
basis to men >65yo w/low T concentration
plus symptoms/conditions suggestive of
testosterone deficiency
• Recommend AGAINST TRT for men w/T2DM
as means to improve glycemic control
J Clin Endocrinol Metab. May 2018; 103(5):1-30
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Summary of Endocrine Society
Guidelines
• Recommend assessing for response to
treatment, if suffering from adverse effects,
and if complying w/treatment regimen

J Clin Endocrinol Metab. May 2018; 103(5):1-30

And in the other corner . . .
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AES Question #7
Clinical diagnosis of hypogonadism can be
made if
a)
b)
c)
d)

No signs/symptoms of low T and normal T level
Signs/symptoms of low T and lab-defined low T
Signs/symptoms of low T and normal T level
No signs/symptoms of low T and lab-defined low
T

AUA Guideline
• Use total T <300ng/dL as reasonable cutoff for diagnosis of low T
• Measure total T on two separate early
mornings
• Clinical diagnosis of testosterone
deficiency is made only if patients have
BOTH low T and signs/symptoms
of low T
J Urol. Aug 2018;200(2):423-432
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AUA Guideline
• Consider measuring total T in patients w/
–
–
–
–
–
–
–

Unexplained anemia
Bone density loss
Diabetes
Exposure to chemotx
Exposure to testicular radiation
HIV/AIDS
Chronic narcotic use

J Urol. Aug 2018;200(2):423-432

AUA Guideline
• Consider measuring total T in patients w/
– Male infertility
– Pituitary dysfunction
– Chronic corticosteroid use
– Even in the absence of signs/symptoms
associated w/testosterone deficiency

J Urol. Aug 2018;200(2):423-432
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AUA Guideline
• Validated questionnaires are not currently
recommended to either define patients as
candidates for TRT or to monitor symptom
response in patients on TRT
• In patients w/low T, measure LH
• In patients w/low T & low/normal LH,
measure prolactin
J Urol. Aug 2018;200(2):423-432

AUA Guideline
• Low T is a risk factor for cardiovascular
disease
– Yet it’s unclear whether TRT incr or decr risk
of cardiovascular events
– TRT should not be initiated for 3-6mo after
cardiovascular event
J Urol. Aug 2018;200(2):423-432
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AUA Guideline
• TRT may result in improvement in
– Erectile function
– Low sex drive
– Anemia
– Bone mineral density
– Lean body mass
– Depression

J Urol. Aug 2018;200(2):423-432

AUA Guideline
• Evidence is inconclusive whether TRT
improves
–
–
–
–
–
–

Cognitive function
Diabetes
Energy
Fatigue
Lipids
Quality of life
J Urol. Aug 2018;200(2):423-432
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AUA Guideline
• Absence of evidence linking TRT to
development of prostate CA
• Inadequate evidence to quantify
risk:benefit ratio for TRT use in those
w/history of prostate CA
• No definitive evidence linking TRT to
higher incidence of VTE
J Urol. Aug 2018;200(2):423-432

AUA Guideline
• Do not prescribe alkylated oral T
• May use aromatase inhibitors, human
chorionic gonadotropin, selective estrogen
receptor modulators, or any combination of
above to treat men w/T deficiency who desire
to maintain fertility
• Prescribe commercially available TRT rather
than compounded TRT whenever possible
J Urol. Aug 2018;200(2):423-432
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AUA Guideline
• Consider cessation of TRT 3-6mo after
commencement in those who experience
normalization of total T but fail to achieve
sign/symptom improvement

J Urol. Aug 2018;200(2):423-432

Best Practice Recommendations

43

Best Practice Recommendations
• Male hypogonadism is a clinical diagnosis
supported by laboratory values
• Evaluation for male hypogonadism should
not be started until differential diagnosis
has been exhausted

Best Practice Recommendations
• Testosterone replacement therapy should
be individualized per patient preferences
• Testosterone replacement therapy must be
closely monitored on a regular basis
• Don’t use compounded bio-identical
hormone replacement
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References
• General Info
– https://arupconsult.com/content/hypogonadism-male
– https://labtestsonline.org/understanding/analytes/testo
sterone/tab/glance/

• ARUP Total Testosterone
– http://bit.ly/ARUPtotalT

• LabCorp Total Testosterone
– http://bit.ly/LabCorpTestosterone

References
• Quest Total Testosterone Immunoassay
– http://www.questdiagnostics.com/testcenter/Te
stDetail.action?ntc=30741

• Quest Total Testosterone LC/MS/MS
– http://www.questdiagnostics.com/testcenter/Te
stDetail.action?ntc=36170
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Questions

Contact Information
Alvin Lin
alvinblin@gmail.com
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Prediabetes Screening and
Management: A Spoon Full of
Prevention! Get Ahead of Diabetes
Kate Kirley, MD, MS
Janet Williams

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose any
relationships with commercial interests upon nomination/invitation of participation.
Disclosure documents are reviewed for potential conflict of interest (COI), and if identified,
conflicts are resolved prior to confirmation of participation. Only those participants who had
no conflict of interest or who agreed to an identified resolution process prior to their
participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have no
relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will include discussion of
unapproved or investigational uses of products or devices as indicated:
•

Metformin is discussed as an effective treatment for people with prediabetes. Diabetes prevention is
not an FDA-approved indication of metformin.

Kate Kirley, MD, MS
Director of Chronic Disease Prevention, Improving Health Outcomes group,
American Medical Association (AMA), Chicago, Illinois
After graduating from the University of Michigan Medical School, Ann Arbor, Dr.
Kirley completed her family medicine residency at the University of Illinois at
Chicago (UIC)/Illinois Masonic Medical Center. She subsequently completed a
research fellowship at the University of Chicago. Currently, she serves as the
lead clinician for the AMA’s diabetes prevention initiatives. Prior to joining the
AMA, Dr. Kirley was a practicing family physician and health services
researcher at NorthShore University HealthSystem, and a clinical assistant
professor in the University of Chicago’s Department of Family Medicine. She
also served as assistant director of NorthShore’s Quality and Patient Safety
Fellowship and as assistant director of the Ambulatory Primary Care
Innovations Group, a practice-based research network.
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Janet Williams
Senior Program Manager, Physician and Health System Engagement, Improving Health
Outcomes, American Medical Association (AMA), Chicago, Illinois
Williams manages the AMA’s prediabetes initiative to develop and test clinical tools and
resources for engaging health systems, clinicians, and health departments in diabetes
prevention. She works with health system leadership and clinical practices to establish a
prediabetes screening and referral mechanism that is integrated into existing clinical care.
Before joining the AMA, she was Director of Tobacco Prevention and Control for the Cook
County Department of Public Health in Illinois and Deputy Executive Director of Public Affairs
for the American Lung Association of Metropolitan Chicago. With more than 30 years of public
health program and policy development experience, Williams regularly presents on clinical
practice change and improving prevention at the clinical and community levels. Her speaking
engagements have included conferences hosted by the American Public Health Association
(APHA), Institute for Healthcare Improvement (IHI), and American Hospital Association (AHA).
She earned an undergraduate degree from the School of the Art Institute of Chicago and a
master’s degree in media advocacy and public policy from DePaul University, Chicago, Illinois.

Learning Objectives
1.

Recognize the pathogenesis, progression risks, and management
strategies for patients with pre-diabetes.

2.

Establish evidence-based systematic protocols for screening patients
for diabetes mellitus.

3.

Use evidence-based recommendations and guidelines to order
appropriate diagnostic tests to diagnose and confirm the etiology of
diabetes.

4.

Counsel patients on lifestyle modifications they can make to reduce
their risk for developing diabetes and comorbidities, including diet,
exercise, smoking cessation and alcohol consumption.
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Audience Engagement System
Step 1

Step 2

Step 3

Joyce
Joyce is a 55 year‐old African
American woman with
hypertension and obesity. She
smokes 1ppd of cigarettes and
reports drinking a moderate
amount of alcohol.

4

Joyce
• 2003 Prediabetes age 55

Joyce
• 2003 Prediabetes age 55
• 2006 Type 2 Diabetes
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Joyce
• 2003 Prediabetes age 55
• 2006 Type 2 Diabetes
Diabetes Education
Metformin
Statin
Aspirin?
ACE-I?
Referral Ophthalmology
Referral Podiatry
Office Visit q 3 months
Labs and Urine

Joyce
• 2003 Prediabetes age 55
• 2006 Type 2 Diabetes
• 2016 Retinopathy
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Joyce
• 2003 Prediabetes age 55
• 2006 Type 2 Diabetes
• 2016 Retinopathy
Referral Nephrology
Prior authorizations
Ongoing refills
Ongoing labs
Medical complications
Anemia
Osteoporosis
Edema

Joyce
• 2003 Prediabetes age 55
• 2006 Type 2 Diabetes
• 2016 Retinopathy
• 2020 CKD
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Adults with Diagnosed Diabetes in the US, Age-Adjusted
Percentage

30+
MILLION

Americans have
diabetes

National Center for Chronic Disease Prevention and Health Promotion

Source: www.cdc.gov/diabetes/data
Division of Diabetes Translation
Disclaimer: This is a user‐generated report. The findings and conclusions are those of the user and do not necessarily represent the views of the CDC.

Health burden of diabetes
Compared to people without diabetes, those with diabetes are:

100%

more likely to
develop
hypertension1

80%

more likely to
be hospitalized
for heart attack2

50%

more likely to
be hospitalized
for a stroke2

70%

more likely to
die from heart
disease or stroke2
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Cost of diabetes
TOTAL EST. COST IN 2017

327
BILLION

PEOPLE WITH DIAGNOSED DIABETES

$
$

237B IN DIRECT MEDICAL COSTS

$

16,750/ YR AVG. MEDICAL EXPENSES

90B IN REDUCED PRODUCTIVITY

$

9,600/ YR AVG. DIABETES EXPENSES

$

2.3X HIGHER EXPENSES THAN THOSE w/o DIABETES
1IN 4 HEALTH CARE DOLLARS

>

American Diabetes Association. Economic Costs of Diabetes in the US in 2017. Diabetes Care. 2018; 41(5): 917‐928.

Current burden of prediabetes
84 MILLION ADULTS HAVE PREDIABETES

1

A reversible condition in which plasma
glucose levels are higher than normal
but not high enough to diagnose type 2
diabetes

9 OF10 DON'T KNOW THEY HAVE PREDIABETES

2

1 IN 3 ADULTS HAS PREDIABETES

1

1 IN 2

age

65+
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Future impact on clinical practice
Over the next 5
years, a typical
large clinical
practice could
experience a 32%
increase in the
number of patients
with diabetes.

Slide created courtesy of Ron Ackermann, MD

There must be a better path for Joyce
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Rewind: Let’s meet Joyce again
Joyce is a 55 year‐old African
American woman with
hypertension and obesity. She
smokes 1ppd of cigarettes and
reports drinking a moderate
amount of alcohol.

AES Question #1
Which of the following is not a factor placing
Joyce at increased risk of type 2 diabetes?
A. African American race
B. Obesity
C. Hypertension
D. Smoking
E. Alcohol use

11

Pathogenesis and Epidemiology

Pathogenesis
• Complex, incompletely understood

Excess adipose
tissue

Genes

Environment

Decreased insulin
sensitivity

Lifestyle

Progressive loss of
beta cell insulin
secretion

Social Determinants

Microbiome

???
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Risk factors for development of type 2
diabetes
•
•
•
•
•
•
•
•

Overweight or obese
Increasing age
Family history of type 2 diabetes
Racial/ethnic minorities
Poor dietary pattern
Sedentary lifestyle
Smoking (including passive smoking)
History of gestational diabetes, hypertension

Bellou V, Belbasis L, Tzoulaki I, Evangelou E. Risk factors for type 2 diabetes mellitus: An exposure‐wide umbrella review of meta‐analyses. PLoS One.
2018 Mar 20;13(3):e0194127

Social Determinants and Risk
• Low early life socioeconomic conditions
– 1.54 OR for prediabetes
– 1.46 OR for type 2 diabetes

• Low adulthood socioeconomic conditions
– 1.67 OR for prediabetes
– 3.43 OR for type 2 diabetes
Derks IP, Koster A, Schram MT, et al. The association of early life socioeconomic conditions with prediabetes and type 2 diabetes: results from the Maastricht study. Int J Equity Health. 2017 Apr 5;16(1):61
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Progression from prediabetes to
type 2 diabetes
• Wide-ranging, depends on risk
• 35.6 per 1000 person-years
• 29% in 3 years
• 74% lifetime risk
Morris DH, Khunti K, Achana F, et al. Progression rates from HbA1c 6.0‐6.4% and other prediabetes definitions to type 2 diabetes: a meta‐analysis. Diabetologia 2013;56:1489‐1493
Khan T, Tsipas S, Wozniak G. Medical care expenditures for individuals with prediabetes: the potential cost savings in reducing the risk of developing diabetes. Popul Health Manag 2017;20:389‐396
Rasmussen SS, Johansen NB, Witte DR, et al. Incidence of register‐based diabetes 10 years after a stepwise diabetes screening programme: the ADDITION‐Denmark study. Diabetologia 2016;59:989‐997

Screening and
Secondary Prevention
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AES Question #2
Joyce comes to see you for an annual wellness visit.
She last had a fasting glucose test checked 4 years
ago that was normal. What is the most appropriate
way to screen Joyce for abnormal glucose?
A. Fasting plasma glucose
B. Hemoglobin A1c
C. 2-hour glucose tolerance test
D. No screening – she is up to date

USPSTF abnormal glucose screening
recommendation
USPSTF standards suggest testing patients every 3 years.

Grade B recommendation
• 40-70 age AND
• BMI ≥ 25 (≥ 23 for Asian Americans)
• Screen for abnormal blood glucose with a
fasting glucose, hemoglobin A1C or oral
glucose tolerance test.

15

USPSTF abnormal glucose screening
recommendation

Family history

Medical history

Racial & ethnic minorities

Family history of type 2 diabetes
includes first-degree relatives (a
person’s parent, sibling or child)

• Gestational diabetes
• Polycystic ovary syndrome

• African Americans
• American Indians or Alaskan Natives
• Asian Americans
• Hispanics or Latinos
• Native Hawaiians or Pacific Islanders

ADA Standards of Care
•

American Diabetes Association. 2.
Classification and diagnosis of diabetes:
standards of medical care in diabetes ‐2018.
Diabetes Care 2018;41(Suppl 1):S13‐S27

•
•

Test every 3 years if age ≥45 and BMI ≥25 (≥23 for Asian
Americans) and one or more risk factors:
– First degree relative with DM
– Race/ethnicity
– History of CVD
– HTN
– HDL <35 mg/dL
– Triglycerides >250mg/dL
– Women with PCOS
– Physical inactivity
– Conditions associated with insulin resistance
Test women with h/o GDM every 3 years
Use fasting glucose, A1c, or 2h glucose tolerance
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AACE/ACE guideline
• Very similar to ADA
• Also consider screening those on
antipsychotic treatment, chronic
glucocorticoids
• Screen every 3 years
• Consider annual screening for those with 2+
risk factors

Prediabetes diagnosis
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Conflicting guidelines
• How do I reconcile all of these different
screening guidelines?

Prediabetes Management
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Rewind: Let’s meet Joyce again
Joyce’s hemoglobin A1c comes
back at 6.2%. You counsel her
that she has prediabetes,
which places her at increased
risk for cardiovascular disease
and type 2 diabetes. She’s
very concerned about her new
diagnosis and asks what she
can do to reduce her risk of
developing type 2 diabetes.

AES Question #3
Joyce wants to know the most effective way that she can
prevent type 2 diabetes.
You recommend which of the following as the most likely
to decrease her risk for type 2 diabetes
A. Smoking cessation
B. An intensive lifestyle change program
C. Metformin
D. Acarbose
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Diabetes Prevention Program RCT
• NIH-funded 3-arm RCT
(N=3234) comparing placebo
vs metformin vs intensive
lifestyle counseling
• Low calorie, low fat diet plus
moderate physical activity
• Program goal: ≥7% weight loss
• The lifestyle intervention
reduced the incidence by
58%, almost twice as effective
compared to metformin at 31%

USPSTF abnormal glucose screening
recommendation
Grade B recommendation
• Refer patients with abnormal glucose to
intensive behavioral counseling interventions to
promote a healthful diet and physical activity.

• ADA and AACE agree
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What is a diabetes prevention
program?
Designed to slow and prevent the development of type 2 diabetes:
• Lay lifestyle coaches teach in-person or virtual group classes of 8-15 participants.
• Comprehensive program focused on weight loss through exercise, healthy eating and behavior modification

Examples of topics covered in core curriculum include:
1.Be a fat and calorie detective
2.Move those muscles
3.Being active – a way of life
4.Four keys to healthy eating out
5.Make social cues work for you
6.You can manage stress

What is a diabetes prevention
program?
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Eligibility for a DPP
• BMI ≥25 (≥23 if Asian American)
AND

– Prediabetes diagnosis
OR

– History of GDM
OR

– Elevated risk score (ADA or
doihaveprediabetes.org risk screener)

Medicare DPP details
• Coverage began April 1, 2018
• Beneficiary eligibility
– BMI ≥ 25 (≥23 if Asian) AND
– Lab value in prediabetes range (HbA1C 5.7-6.4%, fasting glucose 110125mg/dL) AND
– No previous diagnosis of type 1 or type 2 diabetes AND
– No current diagnosis of end-stage renal disease

• Medicare DPP set of services
– At least 16 core sessions during months 1-6
– At least 6 core maintenance sessions during months 7-12
– For those achieving 5% weight loss in year 1, up to 12 additional
months of maintenance sessions
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The care team’s role in preventing
diabetes
Create awareness
Identify patients with prediabetes and document the diagnosis
Educate at‐risk patients
Refer patients with prediabetes to an evidence‐based diabetes
prevention program
Follow up on patient progress

Tools to screen and refer

www.preventdiabetesstat.org
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For more info about DPPs
CDC’s National Diabetes Prevention Program
https://www.cdc.gov/diabetes/prevention/index.
html
To locate a program
https://nccd.cdc.gov/DDT_DPRP/Programs.asp
x

Limited access to in-person DPP?
Access challenges
• No DPP near you
• Patient has transportation limitations
• Patient has time limitations
Explore the possibility of starting a DPP within your organization
Refer patients to CDC-recognized digital DPPs
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Digital DPPs
• Participant experience
– Complete curricula on their own time (asynchronously)
– Use smart scales to monitor weight or wearables to track physical
activity
– Personalized health coaching via messaging
– Group support on online platform

• Effective for achieving clinically-meaningful weight loss (5% of body
weight)
• Recognized by CDC
• Examples: Noom, Omada

Metformin
• Not FDA-approved for prevention
• High-quality evidence demonstrates effectiveness
(although generally less effective than DPP)
• Consider in those with
–
–
–
–

BMI ≥35 kg/m2
Age <60
Women with h/o GDM
Worsening glucose despite lifestyle intervention
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AES Question #4
Joyce is overwhelmed by a diagnosis of prediabetes.
She is hearing that she has to lose weight but she's
tried that before.
What can you tell Joyce to motivate her?
A.
B.
C.
D.

Moderate weight loss is needed
Her risk of diabetes is high if she doesn’t change
You can take a pill
We can keep monitoring you to see if it gets worse

SBIRT applied to Diabetes Risk
Reduction

Screening

Brief
Intervention

Referral to
Treatment
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Screening

Brief
Intervention

Referral to
Treatment

Brief
Intervention

Referral to
Treatment

Implement Systematic Screening
• Leverage EHR
– Alerts
– Reports
– Order sets

• Team-based care
– Care managers
– Medical assistants

•

Pre-visit planning/labs

•

Check out AMA’s STEPS Forward modules for practical tips
www.stepsforward.org

Screening

Content of Brief Intervention
• Discuss diabetes and CVD risk, patient’s
goals and desires for treatment
• Key messages around lifestyle change:

– Your risk is not set in stone, you can reduce it
– Help is available
– Modest changes make a significant difference
(eg, just 5% weight loss)
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Lifestyle change seems impossible
Have you ever thought?
• My patients don’t want to hear it
• Even if they want to hear it, I’m not really sure exactly what to tell them
• Even if I counsel them well, my patients still fail to change
• My patients would rather take a pill
• My older patients won’t do well with this
Physicians are most effective when they stick to brief counseling, then refer for
more intensive treatment

Screening

Refer to Treatment

Brief
Intervention

Referral to
Treatment

Risk factor

Intervention

Provider

Where

Prediabetes or
at‐risk for T2DM

CDC‐recognized Diabetes
Prevention Program

Community‐based orgs (eg,
YMCA), health dpts, health
systems

https://nccd.cdc.gov/DDT_DPRP/P
rograms.aspx

Diabetes Self‐Management
Education

Certified diabetes educator

Internal referral or
https://www.diabeteseducator.or
g/living‐with‐diabetes/find‐an‐
education‐program

Obesity

Intensive Behavioral Therapy
for Obesity

Various providers

Obesity/Weight Management
Center or internal referral

Smoking

Smoking Cessation
Counseling

Various providers – connect
via Quitline

1‐800‐QUIT‐NOW
https://smokefree.gov/
http://map.naquitline.org/

Everyone

Medical Nutrition Therapy

Registered dietician

Internal referral
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Screening

Brief
Intervention

Referral to
Treatment

Implementing Systematic Referrals
• Leverage EHR
– Alerts
– Reports
– Order sets

• Team-based care
– Care managers
– Medical assistants

• Referral portal: par8o, NowPow, QTAC Compass

Practice Recommendations
• Involve the care team in screening, referral,
and follow-up
• Establish a prediabetes registry with decision
support
• Utilize the SBIRT model
• Schedule follow-up to support patient
engagement in the lifestyle change program
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Questions

Contact Information
• Kate Kirley
Kate.Kirley@ama-assn.org
• Janet Williams
Janet.Williams@ama-assn.org
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Strategic Lifestyle Interventions for
Patients with Type 2 Diabetes
Jeffrey Unger, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose any relationships
with commercial interests upon nomination/invitation of participation. Disclosure documents are
reviewed for potential conflict of interest (COI), and if identified, conflicts are resolved prior to
confirmation of participation. Only those participants who had no conflict of interest or who agreed to
an identified resolution process prior to their participation were involved in this CME activity.
The following individual(s) in a position to control content for this session have disclosed the following
relevant financial relationships
Jeffrey Unger, MD, FAAFP
• Consultant or Advisory Board: Novo Nordisk (Diabetes)
All other individuals in a position to control content for this session have indicated they have no
relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will not include discussion of unapproved
or investigational uses of products or devices.

Jeffrey Unger, MD, FAAFP
Director, Unger Primary Care Concierge Medical Group, Rancho Cucamonga, California; Director of
Metabolic Studies, Catalina Research Institute, Montclair, California; Medical Director, Hathaway
Recovery Center, Claremont, California
Dr. Unger is board certified in family medicine and has a private practice devoted to the comprehensive
care of patients who have diabetes, addiction, mental illness, migraine, and other chronic disease states.
As the medical director of Hathaway Recovery Center, he cares for patients who have opioid, alcohol, and
benzodiazepine dependency. In 2017, he was appointed as an assistant clinical professor of family
medicine at the University California (UC) Riverside School of Medicine. Dr. Unger has published more
than 250 peer-reviewed articles on diabetes, migraine, and pain management. In addition, he has written
three medical textbooks on diabetes, including Diabetes Management in Primary Care, 2nd Edition, which
was published in December 2012. Having conducted more than 120 clinical trials, Dr. Unger has been
selected as one of the few family physicians to ever oversee a cardiovascular outcomes study (LEADER2016). He is also the primary investigator for the global LIRA-PRIME study, the results of which will be
published in 2019. Dr. Unger is a fellow of the American College of Endocrinology. He has served as a
consulting physician for the Los Angeles Angels baseball club and the World Wrestling Federation.
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Learning Objectives
1.

Discuss appropriate strategies for dietary and exercise
initiation for patients with diabetes

2.

Discuss weight reduction strategies including
pharmacologic and metabolic surgical interventions to
high-risk patients with diabetes and prediabetes.

3.

Provide strategies to improve medication and lifestyle
intervention adherence.

Audience Engagement System
Step 1

Step 2

Step 3
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Additional Objectives
1. Practice applying new knowledge and skills gained
from Diabetes Update sessions, through
collaborative learning with peers and expert faculty.
2. Identify strategies that foster optimal management of
diabetes, within the context of professional practice.
3. Formulate an action plan to implement practice
changes, aimed at improving patient care.

Agenda
• Evaluate several “real world” patients who have unique and
challenging problems.
• Each patient has suboptimal glycemic control
• Consider:
– Correct diagnosis
– Most effective workup
– Best therapeutic intervention
Warning: Because these are real-world cases, not all patients will
have a favorable outcome!
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Case 1: A Patient Who Is Chronically “Non-Compliant”
Lydia
•
•
•

•
•

52 year old female
T2DM for 14 years
A1C is 12.8 % and has
never been < 11 % (Has
seen 3 endos in past 10
years and 3 CDEs)
Clerical worker at an
army base
No family hx of diabetes

•

Suddenly develops severe
hypoglycemia x 2 in 1 week

•

In ED BG level on visit # 1
was 28 mg/dL. Two days
later BG level was 32 mg/dL
Is this a case of “Brittle
Diabetes?”

•

Meet Lydia…
Insulin Dosing Instructions

Lydia

•
•
•
•
•
•

Type of insulin: U500
Breakfast: 5 units 15-30 minutes
before eating
Lunch: 5 units 15-30 minutes
before eating
Dinner: 8 units 15-30 minutes
before eating
9 PM: Detemir-40 units.
Notes: Check your blood
sugar levels upon awakening
each day, prior to each meal
and 2 hours after dinner. Bring
your meter in for downloading
at each visit.

Case courtesy of Jeff Unger, MD, FACE
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Does Lydia Have “Brittle Diabetes?”
Definition of Brittle Diabetes
•
•
•
•
•

“Patients with brittle diabetes defy all attempts at improving glycemic control using
conventional therapies.”
Recurrent and prolonged hospital stays are the rule
Brittle diabetes disrupts the life of the patient and the lives of the family members
living with the patient
Have extreme glycemic variability
Patients “taunt” diabetologist by their difficult challenges.
–

•
•

Be prepared to think outside the box!

Tattersall R. Brittle diabetes. Br Med J. 1985. 291 (6495): 555-567
Unger J. Brittle diabetes. Drilling down the cause. Emergency Medicine. 2009. (4) 35-40

AES QUESTION
What Is The Reason That Lydia Has Such Poorly
Controlled Diabetes?
1.
2.
3.
4.
5.

Numeracy or illiteracy?
Disordered eating?
Sleep apnea?
Major depression
Bipolar disorder
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The Issues Facing PCPs Today Regarding Mental Illness
The Problems

The Solutions

• Mental illness leads to disability, loss of
productivity, loss of employment and
healthcare.

•

Screen all patients with mental illness for
diabetes and all patients with diabetes for
mental illness.

• Suicide rates in patients with bipolar
disorder are 20 x higher than the general
population.

•

Learn to differentiate major depression from
bipolar disorder.

•

Recognize that both mental illness and diabetes
are chronic disease states, which, if left
minimally treated, will leave the patient disabled
or shorten their life span considerably.

•

Treatment of mental illness TRUMPS metabolic
control!

•

For the sake of our patients, we must partner
with our psychiatric associates to improve the
lives and outcomes of these complicated, yet
manageable individuals.

• Patients with mental illness are at high risk
for developing metabolic disorders (obesity,
diabetes, hyperlipidemia, CVD).
• PCPs are reluctant to deal with the
emotional aspects of BPD, yet are well
trained to manage their metabolic issues.
Unger J. Diabetes Management in Primary Care. Chapter 13. Lippincott. 2007.

Relationship Between Depression and
Type 2 Diabetes
•

MDD precedes the onset of T2DM in
80% of cases within 6-8 years of the
initial diagnosis of diabetes.

Troublesome Findings In
Depressed Patients With DM
•
•
•
•
•

41 year old man with T2DM, MDD
and unstable angina

•
•
•
•

Elevated CRP
Higher fasting insulin levels
Frequent nicotine addiction
Higher daily caloric intake
Higher systolic blood
pressure
Higher BMIs
Reduced physical activity
Increased risk of MI
Less medication adherence

Unger, J. Practical Diabetology June 2006
Comanaging mental illness in patients with diabetes. In Unger Jeff. Diabetes Management in Primary Care- Second Edition. Lippincott,
Williams and Wilkins. 2012. Philadelphia, PA. 296-322
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Depression and Diabetes

•
•
•

Depression decreases the likelihood of
successfully reducing A1C < 8%
Depressed patients with diabetes are more likely
to relapse.
Mortality rates are 2.3 x higher and medical
costs are 4.5 x higher for depressed patients
with diabetes.

Unger, J. Practical Diabetology, June 2006
Comanaging mental illness in patients with diabetes. In Unger Jeff. Diabetes Management in Primary Care- Second Edition. Lippincott,
Williams and Wilkins. 2012. Philadelphia, PA. 296-322

Depressed patients with Diabetes Have Higher Medical
Costs and Increased Risk of Mortality
•A1C > 8 %
•Poor self-management skills
•Less likely to refill rxs
•Poor lifestyle choices (cigs, obesity,
sedentary lifestyle)

Diabetes +
MDD
MDD=Major
depressive disorder

•Difficulty with
balance
•Sexual
dysfunction
•Loss of vision

Chronic
Hyperglycemia
& oxidative stress

•2.3 x increase risk of
mortality
Managing mental illness in patients with diabetes. In: Unger Jeff.
Diabetes Management in Primary Care. LWW.
Philadelphia, PA. 2007. P. 647-682

Heck, I
must be
getting
old!

•4.5 x higher lifetime
medial costs

•Chronic pain
syndromes
•Syncope
•Neurogenic
bladder

•Silent
ischemia
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Mental Illness Exposes the Body To Chronic Stress
Leading to A State of Insulin Resistance
Chronic Stress

• Anxiety
•Depression
•Schizophrenia
•BPD
•MDD
•PTSD

Corticotropin
releasing factor
(CRF)

Hypothalamus
Pituitary

Insulin
Resistance

ACTH ( Adrenocorticotropic hormone)
Adrenal
glands
Cortisol

Managing mental illness in patients with diabetes. In: Unger Jeff.
Diabetes Management in Primary Care. Lippincott, Williams and Wilkins.
Philadelphia, PA. 2007. P. 647-682

Suggested Evaluation of Patients With Diabetes
Based On Their A1Cs
AIC Level

7-8%

8-9 %

>9%

•Focus on
intensification of
diabetes care
•Emphasize lifestyle
intervention
•Download glucose
meters & pumps
•Consider CGMS to
“fine-tune” diabetes
management

•Patient may be
omitting oral agents
or insulin doses
•Patient may be
omitting BP and
Lipid agents
•Patient showing no
interest in lifestyle
intervention
•Patient may have
MDD
•Infrequent SBGM
testing

•Patients ARE
omitting insulin or
oral agents
•Minimal SBGM
•High incidence of
mental illness
•High risk of
developing
complications
•May be shift
workers
•May be smokers
•Cultural factors?
•Consider “diabetes
distress
syndrome”

•Lin, et al. Diabetes Care 27:2154-2160, 2004
•Lustman, et al. Diabetes Care 23:934–942, 2000
•Hirsch, I. Presentation at ADA Scientific Assembly, SF. Feb. 2008
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Mental Illness Rating Scales
Measurement

Number of
Items

Administered
By…

Validity

Beck Depression
Inventory

21

Interviewer/Self
(10-15 minutes)

***

Geriatric
Depression Scale

30

Self
(8-10 min)

***

Ham D

21

Expert
(30-40 min)

**

PHQ-9

25

Interviewer/Self
(5-8 minutes)

***

Columbia Suicide
Severity Rating
Scale

6

Interviewer
(5 minutes)

***

MDQ (For mania)

15

Interviewer/Self
(5 minutes)

***

All rating scales can be downloaded at: www.pscytoolkit.com/index.html

Medical management of Major Depression
•

•
•
•

Although lifestyle intervention and self-help techniques are helpful for
minor depression, most patients with MDD will require SSRIs or SNRIs
– SSRI’s reduce the risk of death, nonfatal MI and all cause mortality by
43 % compared to non-SSRI users!*
Fluoxetine and sertraline have been shown to improve both depression
and glycemic control in patients with T2DM.
Duloxetine and venlafaxine are excellent choices for patients with
depression and chronic pain syndromes
TCAs cause weight gain, urinary hesitancy, orthostasis, and blurred vision.

Unger J. Pathogenesis, diagnosis, and treatment of painful diabetic peripheral neuropathy. A Neurology. Feb. 2007.
•Supplement
1. 6-15

•Joshi et al. JAMA. 2007; 297:286-294 *
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Bipolar Depression
•
•
•
•
•
•
•
•

Misdiagnosed in 70% of patients
Each patient will experience 3.5 misdiagnoses and 4 consults before
receiving an accurate diagnosis.
Lifetime prevalence of BPD is 1% vs 10-25% of general population
experience MDD.
Prevalence of T2DM in BPD is 7 %. Pre DM prevalence is 24 %.
15% will successfully commit suicide.
60% will have coexisting substance abuse.
Women are at high risk of suicide, irrational behavior mania and
substance abuse during the postpartum period.
69 % of patients are overweight or obese

Unger, Jeff. Managing mental illness in patients with diabetes. Practical Diabetology. 25 (2); 44-53. 2006
Van Winkel, et al. Prevalence of diabetes and the metabolic syndrome in a sample of patients with bipolar disorder. Bipolar Disord. 2008; 10(2):342-8

Differentiating MDD from BPD
Characteristic

MDD

BPD

Age of onset

> Age 40

< age 25, recurrent +
mania

Family history

Possible

Very common

History of suicide
attempts

No

Yes (11 %)

Hx of substance abuse

Uncommon

> 60%

Response to SSRIs

Good

Multiple treatment
failures. Can induce
mania.

Other features

Guilt, sleep disturbance, Rapid thoughts, minimal
sleep, excessive talking,
appetite, loss of
anxiety, grandiose thoughts.
concentration
Mood swings. Post partum
onset.
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Lydia Treatment Plan

Discussion
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•
•
•
•

•

•

•

•

Case 2: Ken The
Stockbroker

27 year old stockbroker
Developed T1DM at age 15
On CSII x 9 years. Refused CGM
(too constraining). SBGM 3/d.
4 ED visits and hospital admits in the
past year for nausea, vomiting,
DKA, and “feeling dirty.”
Admissions typically occur on
Saturday evening and by Monday he
is ready for discharge
Denies alcohol or drug use, but
admits to “partying heavily on
weekends.”
Download of his pump and meter
show that he is bolusing insulin
appropriately even when he is ill.
A1C=7.4 %

Today in ED:
• BG= 650 mg/dL
• Urine ketone bodies +
• pH= 7.1

AES QUESTION
What Is The Reason For Ken’s Frequent Bouts of DKA?
1.
2.
3.
4.
5.
6.

Gastroparesis?
Intestinal parasite?
Migraine variant?
Illicit drug use?
Mechanical dysfunction of the insulin pump?
Bipolar mania?
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Cannabinoid
Hyperemesis
•
•
•

•
•
Simonetto DA, et al. Cannabinoid hyperemesis: A case
of 98 patients. Mayo Clin Proc. 2012; 87 (2) 114-119.

Initially described in 1994 by Allen
Patients have cyclic vomiting in the setting of long-term
cannabis use and resolves once the drug is stopped
Associated symptoms include vomiting, colicky
abdominal pain, compulsive hot showering, and
cessation of sxs upon cessation of drug use and
appearance of a neg UDT
Typical pt is white, employed, average age 33 years
Lack of awareness of CH will lead to extensive,
expensive and invasive testing as well as frustration on
behalf of the patient and clinician.

Duration of Cannabis Use Before Onset of
Symptoms And Frequency Of Use/Week

Criteria For CH
•
•
•

Long-term cannabis use
Cyclic nausea and vomiting
Relief of symptoms with hot
showers or baths
• Resolution with cannabis
cessation
• Abdominal pain, epigastric or
periumbilical
• Frequent use of drug
• Neg. lab, xray and
endoscopic studies
__________________________
Cause of Syndrome
Disruption of the hypothalamic-pituitaryadrenal axis
Adopted from:Simonetto DA, et al. Cannabinoid hyperemesis:
A case of 98 patients. Mayo Clin Proc. 2012; 87 (2) 114-119.
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Ken Epilogue

• Refused to stop using
MJ
• Received a medical
MJ card “for anxiety”
• Referred to
addictionologist
• Fired from job 2
months after his most
recent hospitalization
• Found dead at home
from an OD of heroin
on 4/12/12

How Do You Manage Patients With Co-Existing Drug Abuse and Diabetes
In Your Practice?
•
•

Do you use naltrexone (vivitrol)
Do you use
buprenorphene/naloxone?
(suboxone)
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Case 3: “I Prefer To Be Low”

•
•
•
•
•
•

82 y/o retired family doctor with repeated episodes of nocturnal and confirmed
hypoglycemia
Wife administers glucagon 3 times a week
Hx of T1DM for 60 years. Only diabetes-related complication is hypoglycemia
awareness autonomic failure!
He is developing signs of cognitive impairment
Patient uses an insulin pump and “injects extra insulin” if his glucose levels go too high.
A1C=6.4 %

82 Year Old Physician With
Hypoglycemia Unawareness

Case courtesy of Jeff Unger, MD, FACE
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Chronic Hypoglycemia
• Would you report him to the DMV as “high risk
driver?”
• The patient has had glycemic variability for >
60 years. Why does he not have any
microvascular or macrovascular
complications?
• What would you do to minimize this patient’s
risk of hypoglycemia?
• What are the dangers of hypoglycemia?

Question…
• Patient # 1 has A1C of 10 %. Diabetes x 18 years. No
complications.
• Patient # 2 has an A1C of 5.7 %. Diabetes x 18 years.
Complications include painful neuropathy, retinopathy, stage 4
CKD (eGFR= 18 mL/Min.
• Why?
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Genetic of Diabetes Complications
(The Joslin Medalist Story)
Glucose

+

Protein

AGEs

Hyperglycemia
AGEs
sRAGE
RAGE
Neuropathy pathway
Retinopathy pathway
Nephropathy pathway
Adapted from Unger, J. Diabetes Management in Primary Care 2nd Ed. Lippincott. 2012.
Vinik A. Diabetes Care. 2011;34:1060-1063.

Clinical (NOT Evidence-Based) Lessons Learned Courtesy of the
Joslin Gold Medalists
High-risk patients?
• Complications appear
soon after diagnosis
• Complications appear at
lower threshold A1Cs

Low-risk patients?
• Few complications
15 – 20 years post dx
• Few complications
despite glycemic burden

Unger J. Diabetes Management In Primary Care–2nd Ed. Lippincott. 2012.
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Hurdles to Intensive Therapy
Annualized Rate of
Severe Hypoglycemiaa, %

Rates of Severe Hypoglycemia
ADVANCE2

ACCORD3

VADT4

HR 1.86 (1.42, 2.40)
P<0.001

P<0.001

P=0.01

5.0

4.6
3.8

4.0
3.0
2.0

1.8

1.4

0

1.8

1.5

0.7

1.0

A1c=
aHypoglycemia

UKPDS1
P<0.001 vs CON

0.4

0.7

CON GLY

INS

STD INTb

STD INTb

STD INTb

7.9%

7.2%

7.3%

7.5%

8.4%

7.1%

6.5%

6.4%

6.9%

bIntensive

requiring any assistance;
glycemic control was defined differently in these trials.
ACCORD, Action to Control Cardiovascular Risk in Diabetes; ADVANCE, Action in Diabetes and Vascular Disease: PreterAx and DiamicroN MR Controlled Evaluation; CON,
conventional therapy; GLY, glibenclamide; HR, hazard ratio; INS, insulin;
INT, intensive therapy; STD, standard therapy; UKPDS, UK Prospective Diabetes Study; VADT, Veterans Affairs Diabetes Trial.
1. UKPDS Group. Lancet. 1998;352(9131):837-853; 2. Patel A, et al; [ADVANCE]. N Engl J Med. 2008;358(24):2560-2572;
3. Gerstein HC, et al; [ACCORD]. N Engl J Med. 2008;358(24):2545-2559; 4. Duckworth W, et al. N Engl J Med. 2009;360(2):129-139.

ADVANCE
Patients With
≥1 Hypoglycemic Event(s), %

Severe Hypoglycemia vs Adverse Endpoints
HR (95% CI):
3.27 (2.29, 4.65)a

HR (95% CI):
3.53 (2.41, 5.17)a
HR (95% CI):
2.19 (1.40, 3.45)a

b

HR (95% CI):
3.79 (2.36, 6.08)a

HR (95% CI):
2.80 (1.64, 4.79)a

b

aAdjusted for multiple baseline covariates; bPrimary endpoints.
Major macrovascular event=CV death, nonfatal myocardial infarction, or nonfatal stroke.
Major microvascular event=new or worsening nephropathy or retinopathy.
CI, confidence interval.
Adapted from Zoungas S, et al. N Engl J Med. 2010;363(15):1410-1418.
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Frequency of Adverse Outcomes
Among Patients With T2DM Experiencing Severe Hypoglycemia
No. of adverse outcomes

25

Macrovascular event

The median time from
an episode of severe
hypoglycemia until
death in T2DM is < 1.6
years!

20
15
10
5

Microvascular event
Death from any cause
Cardiovascular death
Noncardiovascular death

Conclusion − severe hypoglycaemia is
associated with a higher risk of
mortality

0
0-12

13-24

25-36

37-48

Months from severe hypoglycemia to event
Zoungas S. N Engl J Med. 2010;363(15):1410-1418.
Reprinted with permission from Zoungas S. N Engl J Med. 2010;363(15):1410-1418. Copyright © 2010,
Massachusetts Medical Society.

Patients With ≥1 Unrecognized
Hypoglycemic Events, %

Unreported Asymptomatic
Episodes of Hypoglycemia
100
80
60

55.7

•

>45% of patients with
T2DM had
asymptomatic
(unrecognized)
hypoglycemia,
identified via
continuous glucose
monitoring

•

Similar findings in
other studies

62.5
46.6

40
20
0
All
Type 1 Type 2
Patients
Diabetes
Diabetes
N=70
n=40
n=30
With
Diabetes

Adapted from: Chico A, et al. Diabetes Care. 2003;26(4):1153-1157; Weber KK, et al. Exp Clin Endocrinol Diabetes. 2007;115(8):491-494;
Adapted from Zick R, et al. Diab Technol Ther. 2007;9(6):483-492.
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Why Is Hypoglycemia Associated With
Increase Cardiovascular Mortality In High
Risk Patients?

a

b

0.00
-0.05
-0.10

ΔFibrinogen,
mg/mL

0.10
0.05

Baseline End of Day 1 Day 7
Clamp
400
a
b
b
200
0
-200
-400
Baseline End of Day 1 Day 7
Clamp

Timepoint

ΔhsCRP, mg/L

ΔClot Lysis
Time, s

Maximum
Absorbance, AU

Effects of Hypoglycemia on
Thrombosis in T2DM
3

Hypoglycemia

2

Euglycemia

a

1
0
-1
2
1

Baseline End of Day 1 Day 7
Clamp
b

0
-1
-2
Baseline End of Day 1 Day 7
Clamp

Timepoint

vs euglycemia;
euglycemia apart (data are mean ± standard error of the mean).
N=10 patients with T2DM underwent paired hyperinsulinemic clamp stuides at least 4 weeks apart.
hsCRP, high-sensitivity CRP.
Chow EYK, et al. Diabetologia. 2013;56(suppl 1):S243.

aP<0.05

bP<0.01 vs
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Abnormal QT prolongation and T-wave morphology
during hypoglycaemia in a single patient
Normal QT interval= 0.360.44 sec (varies slightly
with age, gender, pulse)

Baseline QTc 456ms
Glucose nadir 2.5mmol QTc
550ms

Progressive flattening
of T wave is noted with
fall in glucose over time
Adapted from: Chow et al. Diabetes 2014;63:1738-47

Example of cardiac arrhythmia: sinus
bradycardia with trigeminy
Glucose= 49
mg/dL

Adapted from: Chow
et al. Diabetes
2014;63:1738-47

N

948

N

661

A

1313

N

863

N 527

A

1281

N

845

N

624

A
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Effect of Experimental Hypoglycemia on
QT Interval Prolongation

QTc = 456 ms
Heart rate = 66 bpm
N=8 patients with T1DM and 7 with T2DM.
Adapted from Marques JL, et al. Diabet Med. 1997;14:648-654.

QTc = 610 ms
Heart rate = 61 bpm

90 mg/dL

45 mg/dL

Pathophysiologic CV
Consequences of Hypoglycemia
 CRP

 Macrophage/
neutrophil
activation
 Platelet
activation

 VEGF

 IL-6

Inflammation
Blood
coagulation
abnormalities

 Factor VIII

Hypoglycemia

Endothelial
dysfunction

Sympathoadrenal response
 Noradrenaline
Rhythm abnormalities
Heart rate variability

CRP, C-reactive protein; IL-6, interleukin-6; VEGF, vascular endothelial growth factor
Adapted from: Desouza CV, et al. Diabetes Care. 2010;33(6):1389-1394.

 Vasodilation

Hemodynamic changes
 Heart workload
 Contractility
 Output
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Prior hypoglycemia blunts subsequent counterregulatory response (non-diabetic adults)
Morning before
mg/dL

100
80

4.0

Total Symptom Score

2.0

60
0915

0945

1015

Clock Time (h)

1045

40

**
20

20

0915

0930 0945

1015

1030 1045

***

*

pg/mL

1000
500

2500
0

0915 0930 0945

ng/L

******* 40

40

0

pmol/L

5000

1015 1030 1045

Clock Time (h)

0

Clock Time (h)

300

*

***

200
100

0

pg/mL

300
Glucagon

Glucose

6.0

Epinephrine

mmol/L

Morning after

200

0915 0930 0945

1015 1030 1045

100

Clock Time (h)

Hyperinsulinemic hypoglycemic clamps on 2 consecutive mornings, with interval
afternoon clamped hypoglycemia in adults without diabetes.
Copyright © 1991 American Diabetes Association. Heller SR. Diabetes. 1991;40(2):223–226.
Reprinted with permission from the American Diabetes Association.

*P<0.05; **P<0.02; ***P<0.01; ****P<0.0001.

Driving Under The Influence








Only 62 % of clinicians
suggest that patients monitor
BG levels prior to driving
13 % of providers believe
that driving with BG levels <
72 mg/dL is safe
8 % of providers are unaware
the HAAF could be a
contraindication to safe
driving
50 % of pts with T1DM and
75 % with T2DM have
never discussed safe
driving with their physician

• Watson WA, et al. Driving and insulin-treated diabetes: who knows the rules and recommendations? Pract Diabetes Int. 2004; 24: 201-2006
• Harsch IA, et al. Traffic hypglycaemias and accidents in patients with diabetes mellitus treated with diffrerent antidiabeteic regimens. J Intern Med 2002; 252:352-360
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Driving Under the Influence
Risk Factors For
Collisions
 Recent hx of hypo
(regardless of
treatment)
 T1DM with a hx of
prior accident within
12 months
“Any patient with type 1 diabetes who has had a recent car accident should be carefully evaluated for
HAAF and educated on the effects of driving while hypoglycemic.” ADA. Diabetes and Driving.
Position Statement. Diabetes Care. 2012. 35 (Suppl 1. S81-S86)

Current Status Of The Hypo Patient
A1C= 6.4 %




3 months later



Pt. started on CGM (paid cash
because not covered by Medicare)
No “high alert” programmed. Low
alert set at 70 mg/dL
Educated on insulin stacking and
“driving under the influence of severe
hypoglycemia”
Pt. understood that his cognition was
deteriorating. He now believes that
hypoglycemia is more worrisome at
his age than hyperglycemia

A1C= 7.2 %
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Addendum On Hypoglycemia Patient
3 years ago patient committed suicide
• Gun shot to the mouth in front of
his wife
• Patient’s memory was
deteriorating which upset him
significantly

JAMES HARMON PHELPS, M. D.
James Phelps passed away at home on
August 8, 2013. He was born in San Diego, CA
on May 22, 1930, the son of Annie Irene and
Newell Butler Phelps. He is survived by his
wife Lorraine Phelps, his first wife, Dee
Phelps, his children Ann Phelps, Reed Phelps,
Susie Cruger, Karen Skvarna, and Newell
Phelps, his son-in-law Eric Skvarna, his
daughter-in-law Kathy Phelps, his brother,
John Phelps, and his sister-in-laws, Margaret
Phelps and Norma Phelps. Dr. Phelps has ten
grandchildren and numerous nieces and
nephews. He was predeceased by his brother,
William

The Daily Bulletin; 8/16/13

Case 4: Downhill
Diabetes
Mike

• 42 year old engineer with a history of T1DM for 30 years
• On an insulin pump and CGM
• No diabetes-related complications except for HAAF (hypoglycemia
awareness autonomic failure)
• Very adherent to suggested treatment regimen
• Exercises 5-7 days a week (paintball, hockey, mixed martial arts, “any
thing I can get my hands on.)”
• In January 2012 A1C is 6.7 %
• Seen in August 2012. Complaining of lethargy, weight loss, frequent
urination, and paresthesias in hands.
• A1C is now 9.8 %
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Downhill Diabetes

AES QUESTION
What Can Be Causing This Wide Glycemic Variability?

1.
2.
3.
4.
5.
6.
7.

Mail order insulin
Pump occlusions
Sensitivity to preservative in the insulin vials
Nodularity at infusion sites
Lipodystrophy
Prolonged use of infusion sets (> 72 hours)
All of the above
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AES QUESION
What Should You Do Next For Mike?
1.
2.
3.
4.
5.
6.
7.

Order some labs
Suggest that he stop exercising
Send him to a CDE for “an analysis.”
Perform a physical exam
Drug test him
Watch him insert his infusion set
Send him to an endocrinologist. (If you are an
endocrinologist you would send him back to his PCP
who would send him to a CDE for “an analysis”).

Fixing Mike…

Lipoatrophy
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Summary
•
•

•
•

•
•

Diabetes is a complex, progressive and challenging disease state for
patients and clinicians
When times get tough, LISTEN to the patient. They will often tell you why
they may have wandered off track from their diabetes self-management
program
NEVER chastise a patient for loosing control. They depend on you for
help.
Telling a patient, colleague, consultant or family member that a patient is
“non-compliant” is irresponsible and does little to help the patient regain
some control
Use drugs which minimizes risk of hypoglycemia
Patients with persistence of A1C > 9 %...screen for mental illness

The 5 Strategies Which Guarantee Successful Diabetes Self-Management
•
•
•
•
•

Know your metabolic targets
Know how to achieve your metabolic targets
Take your medicines
Don’t smoke
Receive care from clinicians who are knowledgeable
about diabetes pathogenesis and management

Unger J. Diabetes Management in Primary Care-2nd Ed. Lippincott 2012
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Practice Recommendations
• Patients presenting with mental illness and diabetes
should have their mental illness stabilized prior to
attempting to intensify diabetes therapy. (SOR A)
• Hypoglycemia increases risk of cardiovascular mortality.
(SOR A)
• Buprenorphine and naltrexone are effective interventions
for opioid dependency. (SOR A)

Cookie Blues
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Questions

Contact Information
Jeff Unger, MD, FAAFP, FACE
jungermd@aol.com
951-255-5575
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