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« Comprehensive Medical Evaluation

» Assessment of Comorbidities

* Microvascular complications
* Nephropathy
* Retinopathy
* Neuropathy

* Macrovascular complications

*HTN

* LIPID

« ANTIPLATELET AGENTS



Table 4.1 - Components of the comprehensive diabetes EVERY

- - . mam _ - INITIAL FOLLOW- ANNUAL
medical evaluation at initial, follow-up, and annual visits VISIT UB VISIT VISIT

Diabetes history

» Characteristics at onset (e.g., age, symptoms) v

{"..

= Review of previous treatment regimens and response

m Assess frequency/cause/severity of past hospitalizations v

Family history

'IL,"

= Family history of diabetes in a first-degree relative

Y

= Family history of autoimmune disorder

Personal history of complications and common comorbidities

PAST MEDICAL

AND FAMILY » Macrovascular and microvascular
HISTORY = Common comorbidities (e.g., obesity, OSA)
= Hypoglycemia: awareness/frequency/causes/timing of episodes
. Presence of hemoglobinopathies or anemias
= High blood pressure or abnormal lipids
= | ast dental visit

m | ast dilated eye exam

SR N O RN
R N N R R RN

= Visits to specialists

Interval history

{"-«

= Changes in medical/family history since last visit v



Table 4.1 - Components of the comprehensive diabetes EVERY

- ici INITIAL FOLLOW- ANNUAL
medical evaluation at initial, follow-up, and annual visits VISIT . UPVISIT . VISIT

= Eating patterns and weight history v v v
L;iiig:f = Physical activity and sleep behaviors v v v
= Tobacco, alcohol, and substance use v v
= Current medication regimen v v v

MEDICATIONS MEdICﬂtIDn’taklﬂg behavior v
AND = Medication intolerance or side effects v v v
VACCINATIONS = Complementary and alternative medicine use v v v
= Vaccination history and needs v v
m Assess use of health apps, online education, patient portals, etc. v v
TECH::ELOGY = Glucose monitoring (meter/CGM): results and data use v v v
= Review insulin pump settings and use v v v




Table 4.1 - Components of the comprehensive diabetes

BEHAVIORAL
AND DIABETES
SELF-
MANAGEMENT
SKILLS

EVERY
medical evaluation at initial, follow-up, and annual visits '3:;:1‘!"- F;'—;f’sﬁ' A;*‘;};“—
Psychosocial conditions
® Screen for depression, anxiety, and disordered eating; refer v v
for further assessment or intervention if warranted
= |dentify existing social supports v v
= Consider assessment for cognitive impairment* v v
Diabetes self-management education and support
m History of dietician/diabetes educator visits/classes v v v
= Assess diabetes self-management skills and barriers v v
m Assess familiarity with carbohydrate counting (type 1 diabetes) v
Pregnancy planning
= For women with childbearing capacity, review contraceptive needs y v v
and preconception planning




Table 4.1 (cont.)= Components of the comprehensive diabetes
medical evaluation at initial, follow-up, and annual visits

EVERY

INITIAL FOLLOW- ANNUAL
VISIT UP VISIT VISIT
Height, weight, and BMI; growth/pubertal development in children s v v
and adolescents
Blood pressure determination v v v
Orthostatic blood pressure measures (when indicated) v
Fundoscopic examination (refer to eye specialist) v’ v
Thyroid palpation v v
PHYSICAL Skin examination (e.g., acanthosis nigricans, insulin injection or v v v
EXAMINATION insertion sites, lipodystrophy)
Comprehensive foot examination
* Visual inspection (e.g., skin integrity, callous formation, foot 7 v
deformity or ulcer, toenails)**
« Screen for PAD (pedal pulses—refer for ABI if diminished) v v
» Determination of temperature, vibration or pinprick sensation, 7 v

and 10-g monofilament exam




Table 4.1 - Components of the comprehensive diabetes EVERY

- 1<l INITIAL FOLLOW- ANNUAL
medical evaluation at initial, follow-up, and annual visits VST UPVIST  VisiT

= AIC, if the results are not available within the past 3 months v v v
» |f not performed/available within the past year v v
» Lipid profile, including total, LDL, and HDL cholesterol and v s
triglycerides®
« Liver function tests” v v
LABORATORY S , burni o _ v v
EVALUATION pot urinary albumin-to-creatinine ratio
« Serum creatinine and estimated glomerular filtration rate* v’ v’
» Thyroid-stimulating hormone in patients with type 1 diabetes® v v
» Vitamin B12 if on metformin (when indicated) v v
* Serum potassium levels in patients on ACE inhibitors, ARBs, or / v
diuretics®
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Cushing syndrome
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Aerobic Activity

« Most adults with type 1 and type 2 B diabetes should engage in 150 min or
more of moderate-to vigorous intensity aerobic activity per week, spread over
at least 3 days/week, with no more than 2 consecutive days without activity.
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SMOKING CESSATION: TOBACCO

AND E-CIGARETTES

 Advise all patients not to use cigarettes and other tobacco products A
or e-cigarettes. B




CASE # 2

Mozhgan Karimifar, MD.
Endocrinologist




OBJECTIVE

ASCVD Risk Management in
Diabetes Type 2

Case # 2




Scenario

—~
R

Case # 2

* A 58 years old gentleman.
« 12 years history of diabetes.

e He is a smoker.
 Current treatment:

Metformin 2000 mg/day
Gliclazide 30 mg BID
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Physical -
examinations \QF :
BP 135/93
t_! mmHg

BMI:.24
kg/m?

Case # 2
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Lab Data

Total Cholesterol:
243 mg/dl

HDL: 38 mg/di

O . FBS 136 mg/di

@ eGFR 68

LDL: 153 mg/dl

Case # 2
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Questions 0@0

. ASCVD Risk Calculation

. Best HbA1c target

. Best therapeutic approach

Case # 2
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Questions

1
m

Case # 2

. Discontinue Gliclazide and Continue Metformin

Discontinue Gliclazide and add empagliflozin
(Paglimet/ Paglimet ER)

Discontinue Gliclazide, add fixed dose of
Empagliflozin and Linagliptin
(Avano or AVANOMET ER).

. Discontinue Gliclazide, Add Melitide



BEST TARGET?

Case # 2
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Diabetes
Increases

Risk of
CVD

Global estimate of association and impact of diabetes on CVD

Outcome Impact Data systems /study  Reference
Prevalence of Any cardiovascular disease: 32% 57 cross-sectional studies  Einarson et al,, 2018
cardiovascular Coronary heart disease: 21%
diseases Myocardial infarction: 10%

Stroke: 7.6%
Coronary heart 160% increased risk 102 prospective studies ~ Emerging Risk Factors
disease Collaboration, 2010%
Ischaemic heart  127% increased risk 102 prospective studies  Emerging Risk Factors
dissass Collaboration, 2011°
Haemorrhagic 56% increases risk 102 prospective studies
stroke
Cardiovascular 132% increased risk 97 prospective studies
diseases death
Years of life lost 5.8 years for men age 50 97 prospective studies

6.4 years for women age 50
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ASCVD Risk

Assessment

American
Diabetes
. Association.

Table 4.2—Assessment and treatment plan*
Assessing risk of diabetes complications
o ASCVD and heart failure history
o ASCVD risk factors and 10-year ASCVD risk assessment
® >TAgINg OT CNronic Kianey aisease (see 1anie 1l.1)
o Hypoglycemia risk (see Table 4.3)
e Assessment for retinopathy
e Assessment for neuropathy

Goal setting
o Set A1C/blood glucose/time in range target

e If hypertension is present, establish blood pressure target
¢ Diabetes self-management goals

Therapeutic treatment plans
o Lifestyle management

¢ Pharmacologic therapy: glucose lowering

e Pharmacologic therapy: cardiovascular and renal disease risk factors
e Use of glucose monitoring and insulin delivery devices

o Referral to diabetes education and medical specialists (as needed)

ASCVD, atherosclerotic cardiovascular disease. *Assessment and treatment planning are
essential components of initial and all follow-up visits.
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2.5ex

3.Race

4.Systolic Blood Pressure
5.Diastolic Blood Pressure
6. Total Cholesterol

7.HDL Cholesterol

Assessment ASCVD Risk 8.LDL Cholesterol
. 9. History of Diabetes
Estimator Plus

ASCVD Risk

10.Smoker

11.How long ago did the patient quit smoking
() coukceyr 12.0n Hypertension treatment

13.0n statin

14.0n Aspirin Therapy




ASCVD Risk

Assessment

10-year risk for ASCVD
IS categorized as:

ASCVD Risk

Estimator Plus

AMERICAN
COLLEGE of
CARDIOLOGY

<5% low risk
5% -7.4% Borderline risk
7.5%- 19.9% intermediate risk

> 20% High risk
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American
Diabetes
. Association.

Approach to Individualization of Glycemic Targets

Patient / Disease Features

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Patient preference

Resources and support
system

More stringent 4= A1C 7% == |ess stringent

low high

ajqeyipow Jou Ajjensn

newly diagnosed long-standing

long short

absent few / mild severe

absent few / mild severe |

highly motivated, excellent preference for less
self-care capabilities burdensome therapy

readily available Iimited_
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A1C Target

Individualization

American
Diabetes
. Association.

N

Ul

What is the risk of hypoglycemia and adverse drug events?

What is the disease duration?

. What is life expectancy?

. Are there important comorbidities and/or established

vascular complications?

. What is the patient preference?

. Dose the patient have resources and a support system?



* Blood pressure should be measured at every routine clinical visit.
When possible, patients found to have elevated blood pressure
(>140/90 mmHg) should have blood pressure confirmed using
multiple readings, including measurements on a separate day, to
diagnose hypertension.

* A Patients with blood pressure > 180/110 mmHg and cardiovascular
disease could be diagnosed with hypertension at a single visit. E

 All hypertensive patients with diabetes should monitor their blood
pressure at home. A



» Most patients with diabetes (cv risk< 15%) BP < 140 /90 mmHg

* For Iindividuals with diabetes and hypertension at higher cv risk (existing
atherosclerotic cardiovascular disease [ASCVD] or 10-year ASCVD risk
>15%), a blood pressure target of <130/80 mmHg may be appropriate, If it can
be safely attained. B

 Pregnant patients with diabetes and preexisting hypertension BP< 110-135/ 85
mmHg




* For patients with blood pressure >120/80 mmHg, lifestyle intervention
consists of weight loss when indicated, a Dietary Approaches to Stop
Hypertension (DASH)-style eating pattern including reducing sodium

and increasing potassium intake, moderation of alcohol intake, and
Increased physical activity. A



Recommendations for the Treatment of ;
Confirmed Hypertension in People With Diabetes (L} )¢

[ InH:I':: :m :ﬂﬂ ] [ Initial BP =160/100 mmHg ]

' 1 ' v

(omowrsen ) (s ) (st )

¥

[ Albuminuria or CAD® ] [ Albuminuria or CAD* ]
N, + »*L T
Start one drug: Start: Start drug from Start:
= ACEi or ARB m ACEi or ARB 2 of 3 options: = ACEl or ARB
= CCB™* = ACEl or ARB and
m Diuretic™ n CCB* » CCB™™ ar Diuretlc™

= Diuretic™

Assess BP Control and Adverse Effects

Treatment tolerated Mot meeting target Adverse effects
and target achieved
Add agent from Consider change to
[ Continue therapy ] complementary drug class: alternative medication:
= ACEi or ARB = ACEl or ARB
sCCE™ = CCEt
= Diuretic* " DHuretic*™
Not meeting target
on e, agents | L rderwo_ }
Assess BP Control and Adverse Effects
Hot meeting target or
Trealmen! loferaled adverse effects using a drug
and “W“i‘ﬂmm trom each of three classes
[ Continue therapy ] Consider Addition of Mineralocorticold Receptor Antagonist;

Refer to Specialist With Expertise in BF Management




* Not a combination of ACE inhibitors and angiotensin receptor blockers

« AC RB

A
7, &
v
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STATIN TREATMENT

Age (Years) ASCVD or
Target organ damage or
2 3 MRF
Long duration 2 20 yrars
*Age 20-39 Dose of stain  High-intensity statin Moderate intensity statin  No need for
statin
Goal LDL<55 LDL<70 LDL<100
Age> 40- 75 Dose of statin  High-intensity High-intensity( 50-75 Moderate
statin Years multiple RF) intensity statin
statin
Goal LDL<55 LDL<70 LDL<100

In adults with diabetes, it is reasonable to obtain a lipid profile (total cholesterol, LDL cholesterol, HDL cholesterol,
and triglycerides) at the time of diagnosis at the initial medical evaluation, and at least every 5 years thereafter in
patients under the age of 40 years. In younger patients with longer duration of disease (such as those with youth-
onset type 1 diabetes), more frequent lipid profiles may be reasonable. 32



STATIN TREATMENT

Age Dose of stain  ASCVD or RF (+) or RF (-)
(Years) Target organ damageor > 10 DM
>3 MRF

Long duration > 20 yrars

*Age 20— Dose of stain  High-intensity statin Moderate No need for
39 Intensity statin ~ statin
Goal LDL<55 LDL<70 LDL<100
Age>40- Dose of High-intensity High-intensity(  Moderate
75 statin statin 50-75 Years Intensity statin
multiple RF)
statin

Goal | DL<55 L DL<70 LDL<100

33



Statin therapy

* In adults with diabetes aged >75 years, it may be reasonable to initiate
statin therapy after discussion of potential benefits and risks. C

e Statin therapy is contraindicated in pregnancy. B

34



Table 10.2—High-intensity and moderate-intensity statin therapy®*

High-intensity statin therapy Moderate-intensity statin therapy
[lowers LDL cholesterol by =50%) (lowers LDL cholesterol by 30-49%)
Atorvastatin 4080 mg Atorvastatin 1020 mg
Rosuvastatin 20—40 mg| Rosuwvastatin 5=10 mg
Simvastatin 2040 mg
‘ = Pravastatin 40-80 mg
N Lovastatin 40 mg

Fluvastatin XL 80 mg
Pitavastatin 1-4 mg

*Once-daily dosing. XL, extended release.
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Ezetimibe or PCSK9 Inhibitor)

* |f didnt recive to target LDL on maximally tolerated statin dose

« consider adding additional LDL-lowering therapy (such as ezetimibe
or PCSK®9 inhibitor).

* American Diabetes Association Standards of Medical Care in diabetes—2022

36



 Use aspirin therapy (75-162 mg/day) as a secondary prevention strategy in
those with diabetes and a history of atherosclerotic cardiovascular disease. A

Aspirin therapy (75-162 mg/day) may be considered as a primary prevention strategy in
those with diabetes who are at increased cardiovascular risk, after a comprehensive
discussion with the patient on the benefits versus the comparable increased risk of bleeding.

A

American Diabetes Association Standards of Medical Care in diabetes—2022 0



ANTIPLATELET AGENTS

Consider aspirin therapy (75-162 mg/day) as & primary prevention strategy in those with type 2
diabetes who are at increased cardiovascular risk .

This includes most men or women with diabetessgced >50 years who have at least one

additional major risk factor (family hlstory of premature atherosclerotic cardiovascular disease,
hypertension, smoking, dyslipidemia, or alouminuria) and are not at increased risk of bleeding.

Diabetes Care Volume 39, Supplement 1, January 2020 38



Aspirin is not recommended for those at low risk of ASCVD (such as men and
women aged <50 years with diabetes with no other major ASCVD risk factors)
as the low benefit is likely to be outweighed by the risks of bleeding.

Clinical judgment should be used for those at intermediate risk (younger patients with one or more risk factor)

-
Q:
N

Diabetes Care Volume 39, Supplement 1, January 2020



Over the age of 70 years

* For patients over the age of 70 years (with or without diabetes), the
balance appears to have greater risk than benefit.

American Diabetes Association Standards of Medical Care in diabetes—2022
40



Conclusion

» Comprehensive Medical Evaluation
» Assessment of Comorbidities
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Urinary alboumin—to— creatinine ratio

« At least once a year, assess urinary albumin (e.g., spot urinary
albumin—to— creatinine ratio) and estimated glomerular filtration rate
In patients with type 1 diabetes with duration of > 5 years, in all
patients with type 2 diabetes, and in all patients with comorbid
hypertension.

43



Albuminuria

« Micro Albuminuria = spot urinary albumin-to-creatinine ratio
« >30-299 mg/g

* Or

* >30-299 pg/mg

« Macro Albuminuria

* > 300 mg/g

* Or

e > 300 pg/mg creatinine

44
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Urine Micro Albumin (Random) = 1.9 mg/dL

Urine Creatinine (Random) = 380 mg/L

« Urine Albumin(mg/L)/ Urine Creatinine(g/L)

« Urine Albumin(ug/L)/ Urine Creatinine(mg/L)
S dad il ) Gaesall sl 5 Sle 03S (LS ) ana dad 5 by Cusad 93 5) Gy (51 1l o
MQ/L 19 :2 s 4S

13 gaine (i) S aa) 48 i€ a0 R | il S daly 5 80l 40 1) sl 2l 5 s
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A 32-year-old woman in her second trimester of pregnancy presents to the
ophthalmologist for a dilated eye examination. She has no known history of
diabetic ophthalmopathy or any other diabetes-associated complications. The
left image shows a picture of her dilated fundus from an examination several
years ago, and the right image shows a picture from her current examination.




The images shown depict which of the following:

A. Normal retina Microaneurysms

B. Normal retina Severe nonproliferative diabetic
retinopathy with retinal
hemorrhages and hard exudates

C. Nonproliferative diabetic Proliferative diabetic retinopathy
retinopathy

D. Nonproliferative diabetic Proliferative retinopathy with laser
retinopathy scars
E. Soft exudates Hard exudates

48
Correct Answer: B. B



 An annual foot examination should:
* 1- Assess blood flow (pedal pulses)

« 2-Assessment of small nerve fiber function by testing thermal or pin prick
sensation.

» Assessment of large nerve fiber function by testing:
* vibration sensation with a 128 Hz tuning fork at the base of the great toe
* proprioception (joint position sensation)
« light touch perception with a 10 g monofilament on the dorsal aspect of the distal great
toe
* deep tendon reflexes at the ankle as compared with more proximal locations

e nail
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Diabetic patient with Charcot arthropathy characterized by collapse of the arch of the midfoot,
which is replaced by a bony prominence (arrow). Several factors contribute to this painless condition,
including small muscle wasting, decreased sensation, and maldistribution of weight bearing.




Ankle-brachial index

* simple and Inexpensive
e arterial occlusive disease
* predictive of coronary heart disease and cerebrovascular disease




Patients with diabetes or
end-stage kidney
disease may have falsely
elevated ABIs as a result
of arterial calcification.
The toe-brachial index
may be more accurate.

= Abnormal or absent pedal pulses
= Age =270 years

® Age 50 to 69 years and history
of smoking or diabetes

v

Measure ankle-brachial index [ABI)

I
ABI =0.90

Y

ABI 0.91 fo 1.3

Y

I
ABI >=1.3

Y

® Diagnostic
for PAD

® Normal: no further
testing indicated

= Doppler ankle
waveforms

® Toe pressures




STATIN TREATMENT

Age (Years) ASCVD or
Target organ damage or
2 3 MRF
Long duration 2 20 yrars
*Age 20-39 Dose of stain  High-intensity statin Moderate intensity statin  No need for
statin
Goal LDL<55 LDL<70 LDL<100
Age2 40- 75 Dose of statin  High-intensity High-intensity( 50-75 Moderate
statin Years multiple RF) intensity statin
statin
Goal LDL<55 LDL<70 LDL<100

In adults with diabetes, it is reasonable to obtain a lipid profile (total cholesterol, LDL chiolesterol, HDL cholesterol,

and frichiceridec) a+ +the fime nf dAiaonncic A+ the initial medical evialiiatinn and at leact averv B veare thaoaroafioar in



Age (Years) Dose of stain

*Age 20-39 Dose of stain

Age> 40-
75

Goal
Dose of statin

Goal

ASCVD or RF (+) or
Target organ damage or >10 DM
>3 MRF

Long duration > 20 yrars

High-intensity statin Moderate intensity
statin
LDL<55 LDL<70
High-intensity High-intensity( 50-
statin 75 Years multiple
RF)
statin
LDL<55 LDL<70

56

RF (-)

No need for statin

LDL<100

Moderate intensity
statin

L DL<100



Statin therapy

* In adults with diabetes aged >75 years, it may be reasonable to initiate
statin therapy after discussion of potential benefits and risks. C

e Statin therapy is contraindicated in pregnancy. B

S57



Table 10.2—High-intensity and moderate-intensity statin therapy®*

High-intensity statin therapy Moderate-intensity statin therapy
[lowers LDL cholesterol by =50%) (lowers LDL cholesterol by 30-49%)
Atorvastatin 4080 mg Atorvastatin 1020 mg
Rosuvastatin 20—40 mg| Rosuwvastatin 5=10 mg
Simvastatin 2040 mg
‘ = Pravastatin 40-80 mg
N Lovastatin 40 mg

Fluvastatin XL 80 mg
Pitavastatin 1-4 mg

*Once-daily dosing. XL, extended release.
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Ezetimibe or PCSK9 Inhibitor)

* |f didnt recive to target LDL on maximally tolerated statin dose

« consider adding additional LDL-lowering therapy (such as ezetimibe
or PCSK®9 inhibitor).

* American Diabetes Association Standards of Medical Care in diabetes—2022
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 Use aspirin therapy (75-162 mg/day) as a secondary prevention strategy in
those with diabetes and a history of atherosclerotic cardiovascular disease. A

Aspirin therapy (75-162 mg/day) may be considered as a primary prevention strategy in
those with diabetes who are at increased cardiovascular risk, after a comprehensive
discussion with the patient on the benefits versus the comparable increased risk of bleeding.

A

American Diabetes Association Standards of Medical Care in diabetes—2022 0



ANTIPLATELET AGENTS

Consider aspirin therapy (75-162 mg/day) as & primary prevention strategy in those with type 2
diabetes who are at increased cardiovascular risk .

This includes most men or women with diabetessgced >50 years who have at least one

additional major risk factor (family hlstory of premature atherosclerotic cardiovascular disease,
hypertension, smoking, dyslipidemia, or alouminuria) and are not at increased risk of bleeding.

Diabetes Care Volume 39, Supplement 1, January 2020 61



Aspirin is not recommended for those at low risk of ASCVD (such as men and
women aged <50 years with diabetes with no other major ASCVD risk factors)
as the low benefit is likely to be outweighed by the risks of bleeding.

Clinical judgment should be used for those at intermediate risk (younger patients with one or more risk factor)

-
Q:
N

Diabetes Care Volume 39, Supplement 1, January 2020



Over the age of 70 years

* For patients over the age of 70 years (with or without diabetes), the
balance appears to have greater risk than benefit.

American Diabetes Association Standards of Medical Care in diabetes—2022
63



Conclusion

» Comprehensive Medical Evaluation
» Assessment of Comorbidities
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ACR= 40 /0.6= 66.6 mg/g




ACR= Micro Albumin/ Urine Creatinine

ACR= mg/g or micg/mg

* Micro Albumin (Random) = 4 mg/dl

« Urine Creatinine (Random) = 600 mg/L
« ACR=?

40 /0.6= 66.6 mg/g



Recommendations for the Treatment of 7
Confirmed Hypertension in People With Diabetes --

(e ) ()

(miorwroms ) (st ) (s s )

Y

[ Albuminuria or CADY ] [ Albuminuria or CAD*® ]
N, 'IT N\If 1
Start one drug: Start: Start drug from Start:
= ACEi or ARB » ACEi or ARE 2 of 3 options: = ACEl or ARB
. CCB**™* = ACEl or ARB and
u Curetic™ n CCB" » CEB*™™ or Dluratle™
m Diuretic*™

Asscss BP Control and Adverse Effects

Treatment tolerated Mot mluliru] target Ad‘vﬂﬂ effects
and target achieved
Add agent fmm Consider nhl'lgi to
[ Continue therapy ] complementary drug class: aliernative medication:
= ACEi or ARB = ACEl or ARB
s CCE** = oot
-IIllul'uulll:‘1|I u Dllruil:"
Nat mesting target
on two agents

Assass BP Control and Adverse Effects

Not meeting target or
Treatment toleraled adverse effects using a drug
and target achieved from each of three classes

[ Continue therapy ] Consider Addition of Mineralocorticold Receptor Antagonist;

Refer to Specialist With Expertise in BP Management




* Not a combination of ACE inhibitors and angiotensin
receptor blockers

« ACEl + ARB
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ACR= 40 /0.6= 66.6 mg/g
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ACR= 40 /0.6= 66.6 mg/g



STATIN TREATMENT

Age (Years) ASCVD or

Target organ damage or
>3 MRF
Long duration 2= 20 yrars

*Age 20-39 Dose of stain  High-intensity statin Moderate intensity No need for
statin statin
Goal LDL<55 LDL<70 LDL<100
Age> 40- 75 Dose of High-intensity High-intensity( 50-75 Moderate
statin statin Years multiple RF) intensity statin
statin
Goal LDL<55 LDL<70 LDL<100

In adults with diabetes, it is reasonable to obtain a lipid profile (total cholesterol, LDL cholesterol, HDL cholesteral,
and triglycerides) at the time of diagnosis at the initial medical evaluation, and at least every 5 years thereafter in
patients under the age of 40 years. In younger patients with longer duration of disease (such as those with youth-
onset type 1 diabetes), more frequent lipid profiles may be reasonable.
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STATIN TREATMENT

Age
(Years)

*Age 20—
39

Age> 40-
75

Dose of stain

Dose of stain

Goal

Dose of
statin

Goal

ASCVD or

Target organ damage or

>3 MRF

Long duration > 20 yrars

High-intensity statin

LDL<55

High-intensity
statin

LDL<55

RF (+) or

>10 DM

Moderate
intensity statin

LDL<70

High-intensity/(
50-75 Years
multiple RF)
statin

LDL<70

RF (-)

No need for
statin

LDL<100

Moderate
intensity statin

LDL<100

77



Statin

« Atorvastatin and rosuvastatin are generally well tolerated if started at
lower doses and titrated up to meet lipid goals.

« Atorvastatin is the statin of choice In patients with renal disease. If
statin intolerant or the LDL cholesterol goal is not met, consider the
addition of ezetimibe or a PCSK9 inhibitor.



Statin therapy

* In adults with diabetes aged >75 years, it may be reasonable to initiate
statin therapy after discussion of potential benefits and risks. C

e Statin therapy is contraindicated in pregnancy. B
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ACR= 40 /0.6= 66.6 mg/g




* Icosapent results in cardiovascular risk reduction on top of statin
treatment and may have a larger benefit in diabetic individuals.

* 2 g twice daily with meals

 Niacin use Is assoclated with an even greater increased risk for type 2
DM or worsening glycemic control and is not recommended because
of a lack of Iimprovement in cardiovascular outcomes.
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Consider aspirin therapy (75-162 mg/day) as a primary
prevention strategy In those with type 2 diabetes who are
at increased cardiovascular risk .

This includes most men or women with diabetes aged >50
years who have at least one additional major risk factor
(family history of premature atherosclerotic cardiovascular
disease, hypertension, smoking, dyslipidemia, or
albuminuria) and are not at increased risk of bleeding.

83






o il Ve =03 anlee o HTN g DM L (ol ales Y 5 10

G395 G901 MMHQ V18/VVe = (495 ,Lid g 5 FoLS AD= 35
Jle UL“L’“’ JILWIEPISY Lw-’ S9) f°‘ -%‘43 ésﬁ S g g8
JSDM s ss 5 5 JLo 8§ 500 HTN,DM L L.

QW Uw oO9.~:

fowes (oo plnl (95 )Lid 08 sl (SLelodl ax
Oleyd 4 pglae g5 ,Las )

€0, o0 9yl LT-Y

o558 a5 o -

Jb,y oLy Hhlogigw g 4dS gigu ¥



Renovascular disease

Primary kidney disease

Drug-induced hypertension:

Oral contraceptives

Anabolic steroids

NSAIDs

Chemotherapeutic agents (eg, tyrosine kinase inhibitors/VEGF blockade)
Stimulants (eg, cocaine, methylphenidate)

Calcineurin inhibitors (eg, cyclosporine)

Antidepressants (eg, venlafaxine)

Pheochromocytoma
Primary aldosteronism
Cushing's syndrome
Sleep apnea syndrome
Coarctation of the aorta
Hypothyroidism

Primary hyperparathyroidism
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 Serum potassium and renal function should be monitored.

 Because of the high prevalence of atherosclerotic disease In
Individuals with type 2 DM, the possibility of renovascular
hypertension should be considered when the blood pressure is not
readily controlled.
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* Most adults with with type 1 C and type 2 B diabetes
should engage in 150 min or more of moderate-to vigorous
Intensity physical activity per week, spread over at least 3
days/week, with no more than 2 consecutive days without
activity. Shorter durations (minimum 75 min/week) of
vigorous-intensity or interval training may be sufficient for
younger and more physically fit individuals.




PHYSICALACTIVITY

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



PHYSICALACTIVITY

 Children and adolescents with type 1 or type 2 diabetes or
prediabetes should engage in 60 min/day or more of
moderate- or vigorous intensity aerobic activity, with
vigorous muscle-strengthening and bone-strengthening
activities at least 3 days/week. C




HYPERTENSION/BLOOD

PRESSURE CONTROL

* Screening and Diagnosis
* Blood pressure should be measured at every routine visit.

« Patients found to have elevated blood pressure should
have blood pressure confirmed on a separate day. B
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*Goals

* Most patients with diabetes and hypertension should be
treated to a systolic blood pressure goal of < 140 mmHg
and a diastolic blood pressure goal of <90 mmHg.

* Patients with blood pressure >180/110 mmHg and
cardiovascular disease could be diagnosed with
hypertension at a single visit. E

* All hypertensive patients with diabetes should monitor
their blood pressure at home.



* Optimize blood pressure control (<140/90 mmHg) to reduce the risk
or slow the progression of diabetic kidney disease. A




» ACE Inhibitors,
* angiotensin receptor blockers
* thiazide- like diuretics

* or dihydropyridine calcium channel blockers
« nifedipine, isradipine, felodipine, nicardipine, nisoldipine,
lacidipine, and amlodipine
« Multiple drug therapy is generally required to achieve

blood pressure targets (but not a combination of ACE
Inhibitors and angiotensin receptor blockers). A



https://www.uptodate.com/contents/nifedipine-drug-information?source=see_link
https://www.uptodate.com/contents/isradipine-drug-information?source=see_link
https://www.uptodate.com/contents/felodipine-drug-information?source=see_link
https://www.uptodate.com/contents/nicardipine-drug-information?source=see_link
https://www.uptodate.com/contents/nisoldipine-drug-information?source=see_link
https://www.uptodate.com/contents/amlodipine-drug-information?source=see_link

* In older adults, pharmacological therapy to achieve
treatment goals of < 130/70 mmHg Is not recommended;
treating to systolic blood pressure <130 mmHg has not
been shown to improve cardiovascular outcomes and

e treating to diastolic blood pressure < 70 mmHg has been
assoclated with higher mortality. C



LIPID MANAGEMENT



Cardiovascular risk factors

* Dyslipidemia

« Hypertension

« Smoking

« Family history of premature coronary disease
 Albuminuria.
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Table 9.2—Recommendations for statin and combination treatment in adults with
diabetes

Recommended statin intensity and

Age ASCVD combination treatment*
<240 years No Nonet
Yes High

o If LDL cholesterol =70 mg/dL despite maximally tolerated statin
dose, consider adding additional LDL-lowering therapy (such as
ezetimibe or PCSK9 inhibitor)#

=40 years Mo Moderatet
Yes High
o If LDL cholesterol =70 mg/dL despite maximally tolerated statin
dose, consider adding additional LDL-lowering therapy (such as
ezetimibe or PCSK9 inhibitor)

*In addition to lifestyle therapy. For patients who do not tolerate the intended intensity of statin,
the maximally tolerated statin dose should be used. TModerate-intensity statin may be considered
based on risk-benefit profile and presence of ASCVD risk factors. ASCVD risk factors include LDLcholesterol
=100 mg/dL (2.6 mmol/L), high blood pressure, smoking, chronic kidney disease, albuminuria, and
family history of premature ASCVD. ¥High-intensity statin may be considered based on risk-benefit

profile and presence of ASCVD risk factors. #Adults aged <40 years with prevalent ASCVD were not
well represented in clinical trials of non-statin—based LDL reduction. Before initiating combination

lipid-lowering therapy, consider the potential for further ASCVD risk reduction, drug-specific adverse
effects, and patient preferences.
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Table 9.3—High-intensity and moderate-intensity statin therapy*

High-intensity statin therapy (lowers LDL
cholesterol by =50%)

Moderate-intensity statin therapy
(lowers LDL cholesterol by 30% to 50%)

Atorvastatin 40-80 mg
Rosuvastatin 2040 mg

Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg
Simvastatin 2040 mg
Pravastatin 40-80 mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Pitavastatin 2-4 mg

*Once-daily dosing. XL, extended release.
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 Consider aspirin therapy (75-162 mg/day) as a primary
prevention strategy in those with type 1 or type 2
diabeteswho are at increased cardiovascular risk (10-year
risk >10%). This includes most men or women with
diabetes aged > 50 years who have at least one additional
major risk factor:

* FH of premature atherosclerotic cardiovascular disease
* Hypertension

« Smoking

 Dyslipidemia

» Albuminuria

* and are not at increased risk of bleeding. C



* For patients with atherosclerotic cardiovascular disease and
documented aspirin allergy, clopidogrel (75 mg/day) should
be used. B

 Dual antiplatelet therapy Is reasonable for up to a year after
an acute coronary syndrome. B



* Screening

* In asymptomatic patients, routine screening for coronary
artery disease Is not recommended as it does not improve
outcomes as long as atherosclerotic cardiovascular disease
risk factors are treated. A



* In the presence of any of the following:

» atypical cardiac symptoms (e.g., unexplained dyspnea,
chest discomfort)

* Signs or symptoms of associated vascular disease including
carotid bruits, transient ischemic attack, stroke,
claudication, or peripheral arterial disease; or
electrocardiogram abnormalities (e.g., Q waves). E



urinary albumin—to— creatinine ratio

« At least once a year, assess urinary albumin (e.g., spot urinary
albumin—to— creatinine ratio) and estimated glomerular filtration rate
In patients with type 1 diabetes with duration of > 5 years, in all
patients with type 2 diabetes, and in all patients with comorbid
hypertension. B



* Screening

 Adults with type 1 diabetes should have an initial dilated
and comprehensive eye examination by an ophthalmologist
or optometrist within 5 years after the onset of diabetes. B

* Patients with type 2 diabetes should have an initial dilated
and comprehensive eye examination by an ophthalmologist
or optometrist at the time of the diabetes diagnosis. B



* Screening

« All patients should be assessed for diabetic peripheral
neuropathy starting at diagnosis of type 2 diabetes and 5
years after the diagnosis of type 1 diabetes and at least
annually thereafter. B



FOOT CARE

 Perform a comprehensive foot evaluation each year to identify risk
factors for ulcers and amputations. B
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Table 5.2—Summary of glycemic recommendations for nonpregnant adults with

diabetes
AlC
Preprandial capillary plasma glucose

Peak postprandial capillary plasma glucoset

<7.0% (53 mmol/mol)*

80-130 mg/dL* (4.4-7.2 mmol/L)
<2180 mg/dL* (10.0 mmol/L)

*More or less stringent glycemic goals may be appropriate for individual patients. Goals should
be individualized based on duration of diabetes, age/life expectancy, comorbid conditions,
known CVD or advanced microvascular complications, hypoglycemia unawareness, and

individual patient considerations.

tPostprandial glucose may be targeted if A1C goals are not met despite reaching preprandial
glucose goals. Postprandial glucose measurements should be made 1-2 h after the beginning of
the meal, generally peak levels in patients with diabetes.

of <<7% (53 mmol/mol). The issue of pre-
prandial versus postprandial SMBG targets
is complex (54). Elevated postchallenge (2-h
oral glucose tolerance test) glucose values
have been associated with increased cardio-
vascular risk independent of fasting plasma
glucose in some epidemiological studies. In
subjects with diabetes, surrogate measures

- E I -

and landmark glycemic control trials
such as the DCCT and UKPDS relied
overwhelmingly on preprandial SMBG.
Additionally, a randomized controlled
trial in patients with known CVD found
no CVD benefit of insulin regimens tar-
geting postprandial glucose compared
with those targeting preprandial glucose
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Hb=15.9 g/d|

FBS= 190 mg/d|

Cr=1.2

UA
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TG=300 mg/dI

Cholesterol=225
mg/dl

HbAlc= 8.2 %

Glu=+

HDL= 35
mg/d|

LDL= 125
mg/d|

Pro=neg



Pharmacologic Approaches to
Glycemic Treatment
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Al1C GOALS

* A reasonable A1C goal for many nonpregnant adults is ,< 7% (53
mmol/mol). A



* short duration of diabetes:

* type 2 diabetes treated with lifestyle or metformin only
* long life expectancy
* no significant cardiovascular disease.
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* Mean glucose levels for specifiea AL1C levels = (Patient
HbAlc —2) * 30

- (9-2)*30=210mg/d|



Start with Monotherapy unless:

Y

Y

Y

S 499 A0 0

Monotherapy Metformin

s Dual Therapy Metformin +

i ERLEIGD  Metformin +

AIC Is greater than or egual to 9%, consider Dual Therapy.

41C is greater than or equal to 10%, blood glucose is greater than or equal to 300 ma/dL,
or patient is markedly symptomatic, consider Cembination Injectable Therapy (See Figure 8.2).

Lifestyle Management

EFFICACY* high

HYPO RISK o Fisk

WEIGHT neutral/loss
SIDE EFFECTS Gl/lactic acidosis
COSTS* |l

If A1C target not achieved after approximately 3 months of monotherapy, proceed to 2-drug combination (order not
meant to denote any specific preference = choice dependent on a variety of patient- & disease-specific factors):

Lifestyle Management
suenes | e | oo wtr | szt gt [T

EFFICACY® high high intermediate intermediate high highest
HYPO RISK moderate risk low risk o risk levw risk v risk high risk
WEIGHT gain gain neutral loss loss gain

SIDE EFFECTS hypoglycemia edema, HF, fxs rare GU, dehydration, fxs Gl hypoglycemia
COSTS* low low high high high high

If A1C target not achieved after approximately 3 months of dual therapy, proceed to 3-drug combination (order not
meant to denote any specific preference = choice dependent on a variety of patient- & disease-specific factors):

Lifestyle Management

Sulfenylurea + DPP-4 inhibitor + GLP-1 receptor agenist + Insulin (basal) +
sU su sU

o v

o DPP-4-i or  DPP-4-i or [ TZ0 | o | TZD | o[ TZID | or DPP-4-i
or | SGLT2A | or | SGLT2A | or [ SGLT2 | or  DPP-4 or  SGLT2A  er  SGLTZH
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If A1C target not achisved after approximataly 3 months of triple therapy and patient (1) on oral combination, move to
basal insulin or GLE-1RA, (2) on GLP-1 RA, add basal insulin, or (3} on optimally titrated basal insulin, add GLP-1 RA ar

ID Cony
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Figure 8.1—Antihyperglycemic therapy in type 2 diabetes: general recommendations. The orderin the chart was determined by historical availability and
the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic
therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement
within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; Gl, gastrointestinal; GLP-1 RA, GLP-1
receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for
description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).




Usually with metfermin +/- other noninsulin agent

Start: 10 U/day or 0.0-0.2 Ufkg/day
Adjust: 10-15% ar 2-4 units ance or twice weekly to reach FEG target

For hypeo: Determine & address cause; if no clear reasen far hypo,
& close by 4 units or 10-20%

It &1 rat controlled, consider
combination injectable therapy

Start: 4 units, 0.0 Uk, o 10
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* FBS=145 mg/dl TG=450 mg/dl
* BS 2hPP=200 mg/dI
 Cholesterol=220 mg/dl HbA1C=8%
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If A1C target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables; (2) on GLP-1-RA, add
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Table 71=Properties of available glucose-lowering agents in the U.S. and Europe that may guide individualized treatment choices in patients with type 2 diabetes (17)

Class Compound|s) Cellular mechanism(s) Frimary physiological action(s) Advantages Disadvantages Cost*
Biguanides « Metformin Activates AMP-kinase (7 other) | Hepatic glucose production e Extensive experience  # Gastrointestinal side effects Low
#» No hypoglycemia (diarrhea, abdominal cramping)
| CVD events (UKPDS)  » Vitamin By, deficiency
# Contraindications: CKD, acidosis,
hypoxia, dehydration, etc.
# Lactic acidosis risk (rare)
Sulfonylureas 2nd Generation Closes Karp channels on f-cell o 1 Insulin secretion # Extensive experience o Hypoglycemia Low
o Glyburide/ plasma membranes o | Microvascular risk o | Weight
glibenclamide (UKPDS)
« Glipizide
o Gliclazidet
o Gilimepiride
Meglitinides (glinides) « Repaglinide Closes Kare channels on f-cell o 1 Insulin secretion # | Postprandial glucose o Hypoglycemia Moderate
« Nateglinide plasma membranes BXCUrsiONS o | Weight
# Dosing flexibility # Frequent dosing schedule
TiDs « Pinglitazonet Activates the nuclear o | Insulin sensitivity #» No hypoglycemia o | Weight Low
« Rosiglitazoned transcription factor PPAR-y # Durability + Edema/heart failure
o T HOLC # Bone fractures
o | Triglycerides # | LDL-C [rosiglitazone)
(pioglitazone) o7 | Ml [meta-analyses,
o7 | CVD events rosiglitazone)
(PROactive,
pioglitazone)
a-Glucosidase inhibitors  » Acarbose Inhibits intestinal a-glucosidase o Slows intestinal carbohydrate — » No hypoglycemia # Generally modest ALC efficacy Low to
« Miglital digestion/absorption # | Postprandial glucose o Gastrointestinal side effects moderate
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Excursions

o7 | CVD events (STOP-
NIDDM)

» Nonsystemic

a Ma huraghicamis

(latulence, diarrhea)
# Frequent dosing schedule

& Ainatmadsmas figklesds amd atbosy

Wigh

Jaos jpuanolsajageipraled




w-Glucosidase inhibitars

0PP-4 inhibitors

Bile acid sequestrants

Dopamine-2 agonists

o Acarbose
+ Migltol

o Sitagliptin
+ Vildagliptint
» Saxagliptin
# Linagliptin
# Alogliptin

o Colesevelam

+ Bromocriptine
(quick release)§

Inhibits intestinal a-glucosidase o Slows intestinal carbohydrate
digestion/absorption

Inhibits DPP-4 activity, increasing o { Insulin secretion (glucose

postprandial active incretin dependent)

(GLP-1, GIP) concentrations ~ # | Glucagon secretion (glucose
dependent)

Binds bile acids inintestinal tract, o7 | Hepatic glucose production
increasing hepatic bile acd o 7 1 ncretin levels
production

Activates dopaminergicreceptors » Modulates hypothalamic
regulation of metabolism
o | Insulin sensitivity

- e

# No hypoglycemia

o | Postprandial glucose
excursions

o 7| CVD events (STOP-
NIDDM|

» Nonsystemic

» No hypoglycemia
o Well tolerated

» No hypoglycemia
o | LOLC

# No hypoglycemia
o 7 | CVD events Cycloset
Safety Trial)

» Generally modest ALC efficacy

» Gastrointestinal side effects
(flatulence, diarrhea)

o Frequent dosing schedule

» Angioedema/urticaria and other
immune-mediated dematological
effects

o 7 Acute pancreatitis

o7 | Heart failure hospitalizations

» Generally modest ALC efficacy

+ Constipation

o | Triglycendes

o May | absorption of ather
medications

» Generally modest ALC efficacy
o Dizziness/syncope

o Nalsea

o Fatigue

o Rhinitis

Low to
moderate

High

High

High

Continued on p. $56
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Table 71—Continued
Class Compound(s) Cellular mechanism(s) Primary physiological action(s) Advantages Disadvantages Cost®
SGLT2 inhibitors » Canagliflozin Inhibits SGLT2 in the proximal ~ # Blocks glucose reabsorption by« No hypoglycemia # Genitourinary infections High
» Dapagliflozin nephron the kidney, increasing + | Weight # Polyuria
» Empaglifiozin glucosuria + | Blood pressure s Volume depletion/hypaotension/
 Effective at all stages of  dizziness
type 2 diabetes o LDL-C
» Associated with lower o T Creatinine (transient)
CVD event rate and # DKA, urinary tract infections
mortality in patients leading to urcsepsis, pyelonephritis
with CVD (EMPA-REG
OUTCOME)
GLP-1 receptor agonists  » Exenatide Activates GLP-1 receptors s 1 Insulin secretion (glucose + No hypoglycemia  Gastrointestinal side effects High
» Exenatide extended dependent) + | Weight (mausea/vomiting/diarrhea)
release » | Glucagon secretion (glucose o | Postprandial glucose | Heart rate
 Liraglutide dependent) excursions # ? Acute pancreatitis
+ Albiglutide # Slows gastric emptying ¢ | Some cardiovascular e Ccell hyperplasia/medullary
# Lixisenatidet * | Satiety risk factors thyroid tumars in animals
« Dulaglutide # Injectable
# Training require ments
Amylin mimetics « Pramlintide§ Activates amylin receptors # | Glucagon secretion + | Postprandial glucose  » Generally modest ALC efficacy High
# Slows gastric emptying excursions  Gastrointestinal side effects
s 1 Satiety + | Weight (mausea/vomiting)
# Hypoglycemia unless insulin dose is
simultaneously reduced
& Injectable
# Frequent dosing schedule
& Training reguire ments
Insulins « Rapid-acting analogs  Activates insulin receptors # | Glucose disposal + Nearly universal # Hypoglycemia Moderate to
- Lispro « | Hepatic glucose production  fesponse « Welght gain high#
- Aspart + Theoretically unlimited  » ? Mitogenic effects
= Glulising # Suppresses ketogenesis efficacy # Training reguire ments
- Inhaled insulin + | Microvascular risk # Patient reluctance
# Short-acting (UKPDS) # Injectable (except inhaled insulin)

= Human Regular

# ntermediate-acting
= Human NPH

a Bacal imculdin analmsoc

» Pulmaonary toxicity (inhaled insulin)
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o Albiglutide o Slows gastric emptying o | Some cardiovascular e Ccell hyperplasia/medullary
o Lixisenatidet o { Satiety risk factors thyroid tumors in animals
o Dulaglutide ¢ Injectable
o Training requirements
Amylin mimetics o Pramlintide§ Activates amylin receptors o | Glucagon secretion o | Postprandial glucose e Generally modest A1C efficacy High
o Slows gastric emptying excursions o Gastrointestinal side effects
o | Satiety o | Weight (nausea/vomiting)
o Hypoglycemia unless insulin dose is
simultaneously reduced
e Injectable
« Frequent dosing schedule
o Training requirements
Insulins o Rapid-acting analogs  Activates insulin receptors o | Glucose disposal o Nearly universal * Hypoglycemia Moderate to
- Lispro o | Hepatic glucose production  response o Weight gain hight# g
- Aspart o Theoretically unlimited o ? Mitogenic effects 8
- Glulisine o Suppresses ketogenesis efficacy o Training requirements ]
« Inhaled insulin o | Microvascular risk o Patient reluctance 0
o Short-acting (UKPDS) o Injectable (except inhaled insulin) 8
- Human Regular o Pulmonary toxicity (inhaled insulin) s
« Intermediate-acting £
- Human NPH 3
o Basal insulin analogs ]
- Glargine ?
- Detemir 3
- Degludect )
o Premixed (several §
types) 3
CKD, chronic kidney disease; CVD, cardiovascular disease; DKA, diabetic ketoacidosis; EMPA-REG OUTCOME, BI 10773 (Empaglifiozin) Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients(31); 'g'
GIP, glucose-dependent insulinotropic peptide; HOL-C, HOL cholesterol; LDL-C, LDL cholesterol; MI, myocardial infarction; PPAR+y, peroxisome proliferator-activated receptor y; PROactive, Prospective e
Pioglitazone Clinical Trial in Macrovascular Events (32); STOP-NIDDM, Study to Prevent Non-Insulin-Dependent Diabetes Mellitus (33); TZD, thiazolidinedione; UKPDS, UK Prospective Diabetes Study (34,35). <3
Cycloset trial of quick-release bromocriptine (36). *Costis based on lowest-priced member of the class (see ref. 17). tNot licensed in the U.S. #Initial concerns regarding bladder cancer risk are decreasing after y
subsequent study. §Not licensed in Europe for type 2 diabetes. #Cost is highly dependent on type{/brand (analogs > human insulins) and dosage. Adapted with permission from Inzucchi et al. (17). &
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3+

. . Complendty
Basal insulin

(usually with metformin +- low
other noninsuin agent)

« Start: 10 U/day or0.4-0.2 Uikg/day

* Adjust: 10—-15% or 2—4 U once-twice wealkly
to reach FBG target,

= For hypo: Determine and address cause.
W dose by 4 U or 10=20%.

{or ¥ dose >0.5 Ulkg/day),
treat PPG excursions with

Add 1 rapid insulin injection Change to
before largest meal premixed insulin twice daily

| '

A
* Start: 4 U, 0.1 Ukg, or 109 basal dose. W + Start: Divide current basal dose into 2/3 AM,
A1C <8%, consider ¥ basal by same amount.

113 PM or 172 AM. 112 PM,
» Adjust: A dose by *—2 U or 10—-15% once= * Adjust: A dose by 1-2 U or 10-15% once-
twice weeldy untll SMBG target reached. twice weekly until SMBG target reached,
* For hypo: Determine and address cause,

* For hypo: Determine and address cause,
W coresponding dose by 2=4 U or 10=20%. ¥ comresponding dose by 2—4 U or 10-20%.

E

. a
¥ ot
Add =2 rapid insulin injections ‘conbroilod,
before meals (“basal-bolus”) e g ww

« Start: £ U, 0.1 Ulkg, or 10% basal dose/meal,
If A1C <8%, consider W basal by same amountl.

* Adjust: A dose by 1=2 U or 10=15% once=twice
weeakly until SMBG target reached,

* For hypo: Determine and address cause;
W corresponding dose by 2=4 U or 10=20%.

less flexible
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L ‘Healthy eatina. weight control. increase

A

iealtny eating, weignht control, increasec Lf* | activi and diabetes education
Mono- — = ot i ~ B . '
therapy Metformi |
Efficacy’ __ L high
Hypo risk_ £ low risk
Weight neutral / loss
Side effects £ Gl / lactic acidosis
Costs® low
If A1C target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
anz specific &ference—cholco dependent on a variety of patient- and disease-specific factors!:
Metformin Metformin Metformin Metformin Metformin Metformin 1
+ + + |
Dual Sulfonylurea DPP-4 SGLT2 |
therapy' inhibitor inhibitor
Efficacy’.... 24 high_......& Ehigh L intermediate __J | intermediate T
Hypo risk... §4 .. moderate risk ... &, low risk. £
Weight ... B8 gain ............. 8 HQ8
Side effects £.1 .. hypoglycemia .5 | ede
c°sts ............... — "
If A1C target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote .i
any specific preference==choice ent on a variety of patient- and disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin I
+ + +
Trinle Sulfonylurea DPP-4 SGLT?2
th P + inhibitor inhibitor
erapy % +
L= | L
or| 0Pt ol 2]
orl SGLT2.i I or! SGLT2«i or i DPPadsi I ¥
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Costs’ low
If A1C target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors!:
Metformin Metformin Metformin Metformin Metformin Metformin
+ + +
Dual Sulfonylurea DPP-4 SGLT2
therapy' inhibitor inhibitor
Efficacy’.... J84  high_...._.. . &Kl et intermediate .. ) |
Hypo risk... £54... moderate risk.... & . lowrisk........ 4 | lowrisk ... 4 . lowrisk ... B
Weight......... - T ——— 4 neutral.......... § |
Side effects §5&... hypoglycemia ‘edema, HF, fxs .4 Lrare ... 4
c°sts. ................ ot ol h'gh moosmsennesensemmssssssan
If A1C target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference==choice dependent on a variety of patient- and disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin E
+ + + T
Triple Sulfonylurea DPP-4 SGLT2
th P + inhibitor inhibitor
erapy + +
SU | ! SU |
or| DPP-4i or or
or| SGLT2si or| SGLT2s or
or or RA or or
5 or |
or or| Insulin’
If A1C target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables; (2) on GLP-1-RA, add
basal insulin; or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGLT2-i:
: =—_— - - - = === = .. = - - = =X \ ¢
¢ | i FR—, -

8.25x1087 in




% Diabetes Care 2016.pdf - Adobe R

File Edit View Window Help

X

BR| 23|

Tools |

Fill & Sign

Comment

8.25x10.87 in

Dom |OBBOESE|®®[s

Dual

therapy'
Efficacy’ ..
Hypo risk.....
Weight......
Side effects.

v
Combination
injectable
therapy’

<

Sulfonylurea

... moderate risk.....
DL —
4. hypoglycemia

A, S——

| intermediate .

DPP-4
inhibitor

L lowrisk ... .

4 neutral.........c.. .

S rare -

Wl a ] 1

SGLT2
inhibitor

. intermediate .

erranemaanrearenid

4§ hypoglycemia...
Jvariable.............

If A1C target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
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If A1C target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables; (2) on GLP-1-RA, add
basal insulin; or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGLT2-i:
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Table 71=Properties of available glucose-lowering agents in the U.S. and Europe that may guide individualized treatment choices in patients with type 2 diabetes (17)

Class Compound|s) Cellular mechanism(s) Frimary physiological action(s) Advantages Disadvantages Cost*
Biguanides « Metformin Activates AMP-kinase (7 other) | Hepatic glucose production e Extensive experience  # Gastrointestinal side effects Low
#» No hypoglycemia (diarrhea, abdominal cramping)
| CVD events (UKPDS)  » Vitamin By, deficiency
# Contraindications: CKD, acidosis,
hypoxia, dehydration, etc.
# Lactic acidosis risk (rare)
Sulfonylureas 2nd Generation Closes Karp channels on f-cell o 1 Insulin secretion # Extensive experience o Hypoglycemia Low
o Glyburide/ plasma membranes o | Microvascular risk o | Weight
glibenclamide (UKPDS)
« Glipizide
o Gliclazidet
o Gilimepiride
Meglitinides (glinides) « Repaglinide Closes Kare channels on f-cell o 1 Insulin secretion # | Postprandial glucose o Hypoglycemia Moderate
« Nateglinide plasma membranes BXCUrsiONS o | Weight
# Dosing flexibility # Frequent dosing schedule
TiDs « Pinglitazonet Activates the nuclear o | Insulin sensitivity #» No hypoglycemia o | Weight Low
« Rosiglitazoned transcription factor PPAR-y # Durability + Edema/heart failure
o T HOLC # Bone fractures
o | Triglycerides # | LDL-C [rosiglitazone)
(pioglitazone) o7 | Ml [meta-analyses,
o7 | CVD events rosiglitazone)
(PROactive,
pioglitazone)
a-Glucosidase inhibitors  » Acarbose Inhibits intestinal a-glucosidase o Slows intestinal carbohydrate — » No hypoglycemia # Generally modest ALC efficacy Low to
« Miglital digestion/absorption # | Postprandial glucose o Gastrointestinal side effects moderate
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Excursions

o7 | CVD events (STOP-
NIDDM)

» Nonsystemic
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# Frequent dosing schedule
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w-Glucosidase inhibitars

0PP-4 inhibitors

Bile acid sequestrants

Dopamine-2 agonists

o Acarbose
+ Migltol

o Sitagliptin
+ Vildagliptint
» Saxagliptin
# Linagliptin
# Alogliptin

o Colesevelam

+ Bromocriptine
(quick release)§

Inhibits intestinal a-glucosidase o Slows intestinal carbohydrate
digestion/absorption

Inhibits DPP-4 activity, increasing o { Insulin secretion (glucose

postprandial active incretin dependent)

(GLP-1, GIP) concentrations ~ # | Glucagon secretion (glucose
dependent)

Binds bile acids inintestinal tract, o7 | Hepatic glucose production
increasing hepatic bile acd o 7 1 ncretin levels
production

Activates dopaminergicreceptors » Modulates hypothalamic
regulation of metabolism
o | Insulin sensitivity

- e

# No hypoglycemia

o | Postprandial glucose
excursions

o 7| CVD events (STOP-
NIDDM|

» Nonsystemic

» No hypoglycemia
o Well tolerated

» No hypoglycemia
o | LOLC

# No hypoglycemia
o 7 | CVD events Cycloset
Safety Trial)

» Generally modest ALC efficacy

» Gastrointestinal side effects
(flatulence, diarrhea)

o Frequent dosing schedule

» Angioedema/urticaria and other
immune-mediated dematological
effects

o 7 Acute pancreatitis

o7 | Heart failure hospitalizations

» Generally modest ALC efficacy

+ Constipation

o | Triglycendes

o May | absorption of ather
medications

» Generally modest ALC efficacy
o Dizziness/syncope

o Nalsea

o Fatigue

o Rhinitis

Low to
moderate

High

High

High

Continued on p. $56
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Table 71—Continued
Class Compound(s) Cellular mechanism(s) Primary physiological action(s) Advantages Disadvantages Cost®
SGLT2 inhibitors » Canagliflozin Inhibits SGLT2 in the proximal ~ # Blocks glucose reabsorption by« No hypoglycemia # Genitourinary infections High
» Dapagliflozin nephron the kidney, increasing + | Weight # Polyuria
» Empaglifiozin glucosuria + | Blood pressure s Volume depletion/hypaotension/
 Effective at all stages of  dizziness
type 2 diabetes o LDL-C
» Associated with lower o T Creatinine (transient)
CVD event rate and # DKA, urinary tract infections
mortality in patients leading to urcsepsis, pyelonephritis
with CVD (EMPA-REG
OUTCOME)
GLP-1 receptor agonists  » Exenatide Activates GLP-1 receptors s 1 Insulin secretion (glucose + No hypoglycemia  Gastrointestinal side effects High
» Exenatide extended dependent) + | Weight (mausea/vomiting/diarrhea)
release » | Glucagon secretion (glucose o | Postprandial glucose | Heart rate
 Liraglutide dependent) excursions # ? Acute pancreatitis
+ Albiglutide # Slows gastric emptying ¢ | Some cardiovascular e Ccell hyperplasia/medullary
# Lixisenatidet * | Satiety risk factors thyroid tumars in animals
« Dulaglutide # Injectable
# Training require ments
Amylin mimetics « Pramlintide§ Activates amylin receptors # | Glucagon secretion + | Postprandial glucose  » Generally modest ALC efficacy High
# Slows gastric emptying excursions  Gastrointestinal side effects
s 1 Satiety + | Weight (mausea/vomiting)
# Hypoglycemia unless insulin dose is
simultaneously reduced
& Injectable
# Frequent dosing schedule
& Training reguire ments
Insulins « Rapid-acting analogs  Activates insulin receptors # | Glucose disposal + Nearly universal # Hypoglycemia Moderate to
- Lispro « | Hepatic glucose production  fesponse « Welght gain high#
- Aspart + Theoretically unlimited  » ? Mitogenic effects
= Glulising # Suppresses ketogenesis efficacy # Training reguire ments
- Inhaled insulin + | Microvascular risk # Patient reluctance
# Short-acting (UKPDS) # Injectable (except inhaled insulin)

= Human Regular

# ntermediate-acting
= Human NPH

a Bacal imculdin analmsoc

» Pulmaonary toxicity (inhaled insulin)
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o Albiglutide o Slows gastric emptying o | Some cardiovascular e Ccell hyperplasia/medullary
o Lixisenatidet o { Satiety risk factors thyroid tumors in animals
o Dulaglutide ¢ Injectable
o Training requirements
Amylin mimetics o Pramlintide§ Activates amylin receptors o | Glucagon secretion o | Postprandial glucose e Generally modest A1C efficacy High
o Slows gastric emptying excursions o Gastrointestinal side effects
o | Satiety o | Weight (nausea/vomiting)
o Hypoglycemia unless insulin dose is
simultaneously reduced
e Injectable
« Frequent dosing schedule
o Training requirements
Insulins o Rapid-acting analogs  Activates insulin receptors o | Glucose disposal o Nearly universal * Hypoglycemia Moderate to
- Lispro o | Hepatic glucose production  response o Weight gain hight# g
- Aspart o Theoretically unlimited o ? Mitogenic effects 8
- Glulisine o Suppresses ketogenesis efficacy o Training requirements ]
« Inhaled insulin o | Microvascular risk o Patient reluctance 0
o Short-acting (UKPDS) o Injectable (except inhaled insulin) 8
- Human Regular o Pulmonary toxicity (inhaled insulin) s
« Intermediate-acting £
- Human NPH 3
o Basal insulin analogs ]
- Glargine ?
- Detemir 3
- Degludect )
o Premixed (several §
types) 3
CKD, chronic kidney disease; CVD, cardiovascular disease; DKA, diabetic ketoacidosis; EMPA-REG OUTCOME, BI 10773 (Empaglifiozin) Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients(31); 'g'
GIP, glucose-dependent insulinotropic peptide; HOL-C, HOL cholesterol; LDL-C, LDL cholesterol; MI, myocardial infarction; PPAR+y, peroxisome proliferator-activated receptor y; PROactive, Prospective e
Pioglitazone Clinical Trial in Macrovascular Events (32); STOP-NIDDM, Study to Prevent Non-Insulin-Dependent Diabetes Mellitus (33); TZD, thiazolidinedione; UKPDS, UK Prospective Diabetes Study (34,35). <3
Cycloset trial of quick-release bromocriptine (36). *Costis based on lowest-priced member of the class (see ref. 17). tNot licensed in the U.S. #Initial concerns regarding bladder cancer risk are decreasing after y
subsequent study. §Not licensed in Europe for type 2 diabetes. #Cost is highly dependent on type{/brand (analogs > human insulins) and dosage. Adapted with permission from Inzucchi et al. (17). &




Table 8 1—Properties of available glucose-lowering agents in the US. that may guide individualized treatment choices in patients with type 2 diabetes [21)

Primary physiological
Class Compound|(s) Cellular mechanism (s} action|s) Advantages Disadvantages Cost®
Biguanides = Metformin Activates AMP-kinase # | Hepatic glucose * Extensive experence » Gastrointestinal side effects Low
[? other) production # Rare hypoglycemia |diarrhea, abdominal cramping, nausea)

Sulfonylureas

Meglitinides
[elinides)

TZDs

a-Glucosidase
inhibitors

DPP-4
inhibitors

Bile acid
sequestrants

2nd generation
# Glyburide

& Glipizide

& Glimepiride

« Repaglinide

« Nateglinide

« Pioglitazone t
# Rosiglitazoned

# Acarbose
« Miglitol

« Sitagliptin
# Sayagliptin
# Linagliptin
« Alogliptin

# Colesevelam

Closes K,;, channels on f-cell
plasma membranes

Closes K channels on B-cell
plasma membrznes

Activates the nuclear
transcription factor PPAR-y

Inhibits intestinal
a-glucosidase

Inhibits DPP-4 activity, increasing

postprandizl incretin (GLP-1, GIF)

concentrations

Binds bile zcids in intestinal tract,
increasing hepatic bile acid
production

# | Insulin secretion

& | Insulin secretion

# [ Insulin sensitivity

# Sows intestinal carbohyd ate
digestion/absorption

# | Insulin secretion
(glucose dependent)

# | Glucagon secretion
(glucose dependent)

#? | Hepatic glucosze
production
& 7 | Incretin levels

& | CVD events (UKPDS)
« Relatively higher ALC
efficacy

# Extensive experence

& | Microvascular risk (UKPDS)

« Relatively higher ALC
efficacy

& | Postprandial glucose
ENCUTEions

# Dosing flexibility

# Rare hypoglycemia

# Relatively higher ALC
efficacy

& Durability

# | Triglycerdes (pioglitazone |

« ¥ | OVD events (PROactive, pioglitazone |

& | Risk of stroke and Ml in

patients without diabetes and with

insufin resistance and history of
recent stroke or TIA
(IRIS study [42], pioglitazone)

# Rare hypoglycemia

# | Postprandial glucose
EXCUISIONS

« ¢ | OVD events in prediabetes
[STOP-NIDDM)

# Nonsystemic

# Rare hypoglycemia

& Well tolerated

# Rare hypoglycemia
« | LDL-C

# Vitarmin B12 deficiency
& Contraindications: eGFR <30
mil/min/1.73 m?, acidoss, hypoxia,
dehydration, etc.
# Lartic acidosis risk [rare)
# Hypoglycemia Lowr
« | Weight

& Hypoglycemia Moderate
« | Weight

# Frequent dosing schedule

« | Weight Low

* Edema/ heart failure

+ Bone fractures

& | LOL-C [rosiglitazone )

» Generzlly modest ALC efficacy Low to

« Gastrointestinzl side effects moderate
(flatulence, diarrhea)

# Frequent dosing schedule

+ Angioedema/urticaria and other High
immune-medizted dermatological effects

« } Arute pancrestitis

# | Heart failure hospitalizations
(suagliptin; 7 alogiptin)

# Modest ALC efficacy

# Constipation

« | Trighjcerides

# May | zbsorption of other
miedications
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# Rapid-acting analogs Activates insulin receptors
- Lispro
- Aspart
- Glulisine
- Inhaled insulin
# Short-acting
- Human Regular
# Intermediate-acting
- Human NFH

# | Glucose disposal

# | Hepatic glucose
production

* Suppresses ketogenesis

# Nearly universal response
» Theoretically unlimited efficacy
# | Microvascular risk (UKPDS)

Table 8 1—Continued
Primary physiological
Compound|(s) Cellular mechanism(s) action(s) Advantages Disadvanizges Cost®
# Bromocriptine Activates dopaminergic # Modulates hypothalamic  « Rare hypoglycemia # Modest ALC efficacy High
(quick release)t receptors regulation of metabolism  « 7 | OVD events s Dizziness/syncope
# | Insulin sensitivity [Cycloset Safety Trial) & fauses
« Fatigue
# Rhinitis
» Canagliflozin Inhibits %GLT2 in the #Blocks glucose reabsorption « Rare hypoglycemia = Genitourinary infections High
# Dapaglifliozint proximal nephron by the kidney, increasing =« | Weight & Pohyuria
# Empagliflozin glucosuria + | Blood pressure = Volume depletion/hypotension/dizines
# Associted with lower CVD event & | LDOLC
rate and maortality in patients with & | Creatinine [transient)
VD (empagiflozin EMPA-REG # DKA, urinary tract infections leading
OUTOOME) to urosepsis, pyelonephritis
GLP-1 receptor = Exenatide Activates GLP-1 receptors # | Insulin secretion # Rare hypoglycemia = Gastrointestinal side effects High
# Exenatide extended (glucose dependent) * | Weight (nausea/vomiting/diarrhea)
release # | Glucagon secretion # | Postprandial glucose excursions # | Heart rate
# Liraglutide (glucose dependent) » | Some cardiovascular risk factors # ¥ Acute pancrestitis
# Albiglutide & Slows gastric emptying & Azocizted with lower CVD event # C-cell hyperplasia /medullary thyroid
# Lixize natide & | Satiety rete and mortaity in patients with tumars in animals
# Dulaglutide OVD (lirzglutide LEADER]) (30) # Injectzble
# Trzining requirements
Amylin mimetics « Prmlintided Activates amylin receptors # | Glucagon secretion # | Postprandial glucose excursions s Modest ALC efficacy High
# Slows gastric emptying # | Weight = Gastrointestinal side effects
» | Satiety [nausea/vomiting)

# Hypoglycemia unless insulin dose is
simultaneously reduced

# Injectzble

# Frequent dosing schedule

# TRININg requirements

# Hypoglycemia High#

« Weight gain

« Training requirements

& Patient and provider reluctance

# Injectable (except inhaled insulin}

# Pulmonary toxicity (inhaled insulin)

Continued on p. 570
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hypoglycemia. Table 8.1 lists di
monly used in the US. Cost-effg
models have suggested that so
newer agents may be of relati
clinical utility based on high
moderate ghycemic effect (27).
provides cost information forcur
proved noninsulin therapies. O
ces listed are average wholes
{AWP) and do not account for
rebates, or other price adjustmd
involved in prescription sales
the actual cost incurred by th
While there are akternative mea
mate medication prices, AWP
to provide o comparison of list
the primary goal of highlighting 4
tance of cost considerations
saibing antihyperglycemic treats
ongoing Glycemia Reduction Ayl
in Diabetes: A Comparative EFfg
Study (GRADE) will compare
classes (sulfonylurea, DPP-4
GLP-1 receptor agonist, and ba

Cost*

ctivated receptar y; PRDactive, Prospective Piog litszane Clinical Trial in

4 years on glycemic control 3
medical, psychosocial, and heff
nomic outcomes (28).

Rapid-acting secretagogues|
nides) may be used instead ol
ureas in patients with sulfa (I
irregular meal schedules, or thos
velop late postprandial hypo
when taking a suffonylurea. Ot
not shown in Fig. 8.1 (e.g, inhal
oglucosidase inhibitors, colese
mocripting, and pramlintide ) ma
inspecific situations but are not
due to modest efficacy in type 2|
the frequency of administratio
tential for drug interactions, a
effects.

TIA, transient ischemic attack; TZD, thiszolidinedione; UKPDS, UK Prospective Diabetes Study (45,46).

Primary physiological
action(s)

After Stroke Trial; LDL-C, LOL chol

Cardiovascular Outcome Tris
Several recently published card
outcome trials (CVOTs) have
data on patients with type 2
with cardiovascular disease o
risk for cardiovascular diseas
10773 (Empagliflozin) Cardig
Outcome Event Trial in Type 2|
Mellitus Patients ([EMPA-REG O
was a randomized, double-blind
assessed the effect of empag|
5GLT2 inhibitor, versus placebo
dard care, on cardiovascular ou
patients with type 2 diabetes a
cardiovascular disease. Study pg
had a mean age of 63 years, 5
abetes for more than 10 years,

Cellular

l; IRIS, Insulin

Macrovascular Events (43 ); STOP-NIDDM, Study to i
Cydoset trial of quick-release bromocriptine (47). *Cost is based on lowest-priced memberof the dass (21). #initial concerns regarding bladder cancer risk are decreasing after subsequent study. §Not licensed in

—70/30 =spart mix
—75/25 lispro mix

—50/50 lispra mix
CVD, cardiovascular disease; EMPA-REG OUTCOME, BI 10773 (Empagiificzin) Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients (29); GIP, glucose-d

- Glargine
- Detemir
- Degludec

# Premixed insulin
- NPH/Regular 70/30

# Basal insulin anzlogs
products

Window Help

Europe for type 2 diabetes. #Cast is highly dependent on type/brand (analogs = human insulins) and dosage. Adapted with permission from Inzucchi et al (21).

Class
HOL-C, HOL chol
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