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CARDIOVASCULAR DISEASE AND RISK MANAGEMENT
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HYPERTENSION
SCREENING AND DIAGNOSIS

10.1 Hypertension is defined as a systolic blood pressure 2130
mmHg or a diastolic blood pressure 280 mmHg based on an
average of 22 measurements obtained on =22 occasions. A
Individuals with blood pressure 2180/110 mmHg and
cardiovascular disease could be diagnosed with hypertension
at a single visit. E

10.2 All people with hypertension and diabetes should monitor their
blood pressure at home. A
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HYPERTENSION

TREATMENT GOALS

10.3 For patients with diabetes and hypertension, blood pressure
targets should be individualized through a shared decision-
making process that addresses cardiovascular risk, potential
adverse effects of antihypertensive medications, and patient
preferences. B

10.4 People with diabetes and hypertension qualify for
antinypertensive drug therapy when the blood pressure is
persistently elevated 2130/80 mmHg.

The on-treatment target blood pressure goal is <130/80 mmHg,
if it can be safely attained. B
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Table 10.1—Randomized controlled trials of intensive versus standard hypertension treatment strategies

Clinical trial Population Intensive Standard Outcomes

ACCORD BP (35) 4,733 participants with SBP target: SBP target: e No benefit in primary end point:
T2D aged 40-79 <120 mmHg 130-140 mmHg composite of nonfatal MI, nonfatal
years with prior Achieved (mean) Achieved (mean) stroke, and CVD death
evidence of CVD or SBP/DBP: SBP/DBP: » Stroke risk reduced 41% with

multiple
cardiovascular risk
factors

ADVANCE (36) 11,140 participants
with T2D aged
=55 years with
prior evidence of
CVD or multiple
cardiovascular risk

factors

HOT (37) 18,790 participants,
including 1,501 with

diabetes

119.3/64.4 mmHg

Intervention: a single-
pill, fixed-dose
combination of
perindopril and
indapamide

Achieved (mean)
SBP/DBP:

136/73 mmHg

DBP target:
=80 mmHg
Achieved (mean):
81.1 mmHg, =80
group; 85.2 mmHg,
=90 group

135/70.5 mmHg

Control: placebo

Achieved (mean)
SBP/DBP:
141.6/75.2 mmHg

DBP target:
=90 mmHg

intensive control, not sustained
through follow-up beyond the
period of active treatment
Adverse events more common in
intensive group, particularly
elevated serum creatinine and
electrolyte abnormalities

Intervention reduced risk of primary
composite end point of major
macrovascular and microvascular
events (9%), death from any cause
(14%), and death from CVD (18%)

e 6-year observational follow-up

found reduction in risk of death in
intervention group attenuated but
still significant (242)

In the overall trial, there was no
cardiovascular benefit with more
intensive targets

e In the subpopulation with diabetes,

an intensive DBP target was
associated with a significantly
reduced risk (51%) of CVD events

KnowDiabetesbyHeart"



RANDOMIZED CONTROLLED TRIALS OF INTENSIVE
VERSUS STANDARD HYPERTENSION TREATMENT
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Table 10.1—Randomized controlled trials of intensive versus standard hypertension treatment strategies

Clinical trial Population Intensive Standard Outcomes
SPRINT (43) 9,361 participants SBP target: SBP target: e Intensive SBP target lowered risk of
without diabetes <120 mmHg <140 mmHg the primary composite outcome
Achieved (mean): Achieved (mean): 25% (MI, ACS, stroke, heart failure,
121.4 mmHg 136.2 mmHg and death due to CVD)
e Intensive target reduced risk of
death 27%
e Intensive therapy increased risks of
electrolyte abnormalities and AKI
STEP (34) 8,511 participants aged SBP target: SBP target: e Intensive SBP target lowered risk of
60-80 years, <130 mmHg <150 mmHg the primary composite outcome
including 1,627 with Achieved (mean): Achieved (mean): 26% (stroke, ACS [acute MI and
diabetes 127.5 mmHg 135.3 mmHg hospitalization for unstable angina],

acute decompensated heart failure,
coronary revascularization, atrial
fibrillation, or death from
cardiovascular causes)

e Intensive target reduced risk of
cardiovascular death 28%

e Intensive therapy increased risks of
hypotension

ACCORD BP, Action to Control Cardiovascular Risk in Diabetes Blood Pressure trial; ACS, acute coronary syndrome; ADVANCE, Action in Diabe-
tes and Vascular Disease: Preterax and Diamicron MR Controlled Evaluation; AKI, acute kidney injury; CVD, cardiovascular disease; DBP, dia-
stolic blood pressure; HOT, Hypertension Optimal Treatment trial; MI, myocardial infarction; SBP, systolic blood pressure; SPRINT, Systalic
Blood Pressure Intervention Trial; STEP, Strategy of Blood Pressure Intervention in the Elderly Hypertensive Patients; T2D, type 2 diabetes.
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TREATMENT STRATEGIES—PHARMACOLOGIC
INTERVENTIONS

10.9 Treatment for hypertension should include drug classes
demonstrated to reduce cardiovascular events in people with
diabetes. A
ACE inhibitors or angiotensin receptor blockers are
recommended first-line therapy for hypertension in people with
diabetes and coronary artery disease. A
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LIPID MANAGEMENT

STATIN TREATMENT—PRIMARY PREVENTION

10.18  For people with diabetes aged 40-75 years without
atherosclerotic cardiovascular disease, use moderate-intensity
statin therapy in addition to lifestyle therapy. A

10.19  For people with diabetes aged 20-39 years with additional
atherosclerotic cardiovascular disease risk factors, it may be
reasonable to initiate statin therapy in addition to lifestyle
therapy. C

10.20  For people with diabetes aged 40—75 at higher cardiovascular
risk, including those with one or more atherosclerotic
cardiovascular disease risk factors, it is recommended to use
high-intensity statin therapy to reduce LDL cholesterol by 250%
%f baseline and to target an LDL cholesterol goal of <70 mg/dL.
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LIPID MANAGEMENT
STATIN TREATMENT—PRIMARY PREVENTION

HEART PROTECTION STUDY: SIMVASTATIN IN 5963 PEOPLE WITH DIABETES
33% (95% CI 17-46, p=0.0003) reduction in cardiovascular event rates among 2912
participants with diabetes who did not have any diagnosed occlusive arterial disease at entry.

27% (95% CI 13-40, p=0.0007) reduction in cardiovascular events rates among the 2426
participants with diabetes whose pretreatment LDL cholesterol concentration was 116 mg/dL.

Lowering LDL cholesterol from 116 to 77 mg/dL in people with diabetes reduces
macrovascular disease risk by about a quarter

KnowDiabetesbyHeart"
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LIPID MANAGEMENT

Cholesterol Treatment Trialists’ (CTT) Collaboration: Efficacy of more
intensive lowering of LDL cholesterol: a meta-analysis of data from 170 000
participants in 26 randomized trials

All-cause mortality was reduced by 10% per 1.0 mmol/L LDL reduction (RR 0-90,
95% CI 0-87-0-93; p<0-0001), largely reflecting significant reductions in deaths
due to coronary heart disease (RR 0-80, 99% CI 0-74-0-87; p<0-0001).

25% (99% CI 18-31; p<0-0001) risk reduction in vascular event rates per 1.0
mmol/L reduction in LDL cholesterol in participants with no previous history of
vascular disease (19% of patient had a diagnosis of diabetes).

KnowDiabetesbyHeart"
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LIPID MANAGEMENT
STATIN TREATMENT—SECONDARY PREVENTION

10.25 For people of all ages with diabetes and atherosclerotic cardiovascular
disease, high intensity statin therapy should be added to lifestyle
therapy. A

10.26 For people with diabetes and atherosclerotic cardiovascular disease,
treatment with high intensity statin therapy is recommended to target
an LDL cholesterol reduction of 250% from baseline and an LDL
cholesterol goal of <55 mg/dL. Addition of ezetimibe or a PCSK9
inhibitor with proven benefit in this population is recommended if this
goal is not achieved on maximum tolerated statin therapy. B

10.27 For individuals who do not tolerate the intended intensity, the maximum
tolerated statin dose should be used. E
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PCSK9 INHIBITOR THERAPY IN PATIENTS WITH
DIABETES

ODYSSEY OUTCOMES: CVD in 5444 patients with diabetes, achieved

LDL 31 mg/dl
Lancet Diabetes Endocrinol. 2017; 5:941-950.

FOURIER: CVD in 11,031 patients with diabetes, achieved LDL 30 mg/dI
Lancet Diabetes Endocrinol 2019; 7: 618-28.
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GUIDELINES FOR THE MANAGEMENT OF
CHOLESTEROL IN PATIENTS WITH DIABETES

Secondary Prevention

ACC/AHA 2018: > 50% Reduction in LDL; LDL>70 mg/dL add ezetimibe (no
high risk) or PCSKO9 inhibitor (high risk, including
diabetes)

AACE 2017: Extreme risk (CVD and diabetes): LDL goal < 55 mg/dL

ESC/EAS 2019: > 50% Reduction in LDL AND LDL goal < 55 mg/dL

Diabetes Care 2020 Aug; 43(8): 1673-1678.

ENDOCRINE PRACTICE Vol 23 (Suppl 2) April 2017 Kn oW Dia befe S by HECI rl-"‘

European Heart Journal, Volume 41, Issue 1, 1 January 2020, Pages 111-188
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| EXPERT CONSENSUS DECISION PATHWAY ON NOVEL merioon
ﬁz‘::t'fjf THERAPIES FOR CARDIOVASCULAR RISK REDUCTION IN iy
ssociation PATIENTS WITH TYPE 2 DIABETES

Patient is =18 years old with T2D and has =1 of the following:
ASCVD*, HF, DKDT, at high risk for ASCVD.¥5

Address concurrently.

+

Optimize guideline-directed Recommend starting SGLT2 inhibitor or
medical therapy for prevention GLP-1RA with proven CV benefit
(lifestyle, blood pressure, lipids, depending on patient-specific factors
glucose, antiplatelet). and comorbidities.!

!

Discuss patient-clinician preferences

— and priorities. Jr—
No additional action SGLT2 inhibitor
[ taken at this time. } | selected. J [ SLERIACE }
1 |

the addition of the
alternative class, if
benefits outweigh risks.

[ Reassess and consider ]
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CARDIOVASCULAR DISEASE—TREATMENT

10.41a In people with type 2 diabetes and established atherosclerotic
cardiovascular disease, multiple atherosclerotic cardiovascular disease
risk factors, or diabetic kidney disease, a sodium—glucose
cotransporter 2 inhibitor with demonstrated cardiovascular benefit is
recommended to reduce the risk of major adverse cardiovascular
events and/or heart failure hospitalization. A

10.41b  In people with type 2 diabetes and established atherosclerotic
cardiovascular disease or multiple risk factors for atherosclerotic
cardiovascular disease, a glucagon-like peptide 1 receptor agonist with
demonstrated cardiovascular benefit is recommended to reduce the
risk of major adverse cardiovascular events. A
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CARDIOVASCULAR DISEASE—TREATMENT

10.41c In people with type 2 diabetes and established atherosclerotic
cardiovascular disease or multiple risk factors for
atherosclerotic cardiovascular disease, combined therapy with
a sodium—glucose cotransporter 2 inhibitor with demonstrated
cardiovascular benefit and a glucagon-like peptide 1 receptor
agonist with demonstrated cardiovascular benefit may be
considered for additive reduction in the risk of adverse
cardiovascular and kidney events. A
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CARDIOVASCULAR DISEASE—TREATMENT
10.42a In people with type 2 diabetes and established heart failure with
either preserved or reduced ejection fraction, a sodium—glucose
cotransporter 2 inhibitor with proven benefit in this patient
population is recommended to reduce risk of worsening heart
failure and cardiovascular death. A
10.42b In people with type 2 diabetes and established heart failure with
either preserved or reduced ejection fraction, a sodium—glucose
cotransporter 2 inhibitor with proven benefit in this patient
population is recommended to improve symptoms, physical
limitations, and quality of life. A
e S . s 202340EHpp, ST ST Krow Diabetes by Heart
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CARDIOVASCULAR DISEASE—TREATMENT

10.43 For people with type 2 diabetes and chronic kidney disease
with albuminuria treated with maximum tolerated doses of ACE
inhibitor or angiotensin receptor blocker, addition of finerenone
is recommended to improve cardiovascular outcomes and
reduce the risk of chronic kidney disease progression. A
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51-year-old Caucasian male with obesity class | presents to the ED with chest

pain.

Home Medications: none
Social History: Lifelong non-smoker, no alcohol
Family History: no premature coronary artery disease

Vital Signs: BP 94/54, Pulse 62, Ht 185.4 cm (6' 1"), Wt 116.6 kg (257 Ib),
BMI 33.9 kg/m?

Physical Exam: Obese, otherwise unremarkable.

KnowDiabetesbyHeart"
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@ = CASE 1 o

51-year-old male with obesity class | presents to the ED with chest pain.

. R i a o - Troponin T
o (0.000 - 0.029 ng/mL)
0.025
_EEEE&EEEEEEHE EESRERINIE] 0035 ngh
0.039 High

i BEiiE
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Patient given aspirin 325 mg, clopidogrel 600 mg, heparin i.v.,
metoprolol tartrate 25 mg twice daily, rosuvastatin 40 mg

Baseline Lipid panel: Total cholesterol 255 mg/dL
Triglycerides 255 mg/dL
HDL cholesterol 59 mg/dL
LDL cholesterol 145 mg/dL
A1C: 8.6%

NPO for coronary angiography

KnowDiabetesbyHeart"
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What percentage of patients with acute coronary syndrome have newly

diagnosed type 2 diabetes?

A. 10%
B. 30%
C. 50%
D. 70%

KnowDiabetesbyHeart"
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WITH ACUTE MYOCARDIAL INFARCTION

Sales
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©

69% of patients with acute
myocardial infarction have
diabetes or prediabetes

B Normoglycemia
(A1C < 5.7)

o [ Prediabetes
38% (A1C 5.7- 6.4)

55% of these patients have new
diabetes or prediabetes o Type 2 Diabetes
(i.e. previously undiagnosed, o (A1C = 6.5)
patient unaware) 31%

TRIUMPH Registry (n=2853)

KnowDiabetesbyHeart"
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Patient undergoes PCI/DES to his LCX

He also undergoes TEE-guides cardioversion to restore sinus rhythm

Current Medications:
Aspirin 81 mg
Clopidogrel 75 mg
Apixaban 5 mg every 12 h
Metoprolol Succinate 50 mg
Ramipril 2.5 mg
Rosuvastatin 40 mg

KnowDiabetesbyHeart"
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How often is treatment for diabetes adjusted in patients with uncontrolled

diabetes admitted with acute myocardial infarction?

A. Always

B. Two thirds of the time
C. One third of the time
D. Never

E. Ask the Endocrinologist

KnowDiabetesbyHeart"
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B Clinically - Available B No Clinically Available A1C

*Glucose Therapy Intensification p 0%
g 507 P<0.01
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<7 (37%) 7-9 (36%) (27%)

A1C subgroup

Diabetes Care. 2012 May;35(5):991-3. Know Dlabetes by Heart
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Patient is =18 years old with T2D and has =1 of the following:
ASCVD*, HF, DKDT, at high risk for ASCVD.¥5

Address concurrently.

+

Optimize guideline-directed Recommend starting SGLT2 inhibitor or
medical therapy for prevention GLP-1RA with proven CV benefit
(lifestyle, blood pressure, lipids, depending on patient-specific factors
glucose, antiplatelet). and comorbidities.!

!

Discuss patient-clinician preferences

— and priorities. Jr—
No additional action SGLT2 inhibitor
[ taken at this time. } | selected. J [ SLERIACE }
1 |

the addition of the
alternative class, if
benefits outweigh risks.

[ Reassess and consider ]
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Patient undergoes PCI/DES to his LCX

He also undergoes TEE-guided cardioversion to restore sinus rhythm

Current Medications:
Aspirin 81 mg
Clopidogrel 75 mg
Apixaban 5 mg every 12 h
Metoprolol Succinate 50 mg
Ramipril 2.5 mg
Rosuvastatin 40 mg

SGLT2 Inhibitor is started at discharge

KnowDiabetesbyHeart"
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Patient follows-up after one week in your office. He offers no complaints and
tolerates all his medications. He is inquiring whether he should take
metformin, which he heard helps to treat diabetes.

Should he be started on metformin?

A. 1.Yes
B. 2.No
C. 3. Not sure

KnowDiabetesbyHeart"
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n = 1704 overweight with type 2 diabetes; n = 342 metformin group

Favors metformin | Favors
Aggregate endpoint or intensive | usual care P*
All-cause mortality 0.02
Metformin _‘_
Intensive —r—
Mi 0.12
Metformin _._
Intensive +-
Stroke 0.03
Metformin ——— ]
Intensive .
Metformin vs other intensive 0 1 2

Ifonyl insuli . .
(sulfonylurea or insulin) Relative risk

(95% CI)

KnowDiabetesbyHeart"
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CARDIOVASCULAR AND MORTALITY OUTCOMES

Meta-Analysis of six trials of four SGLTZ2 inhibitors that enrolled a total of
51743 participants.

Metformin use ranged from 21% in DAPA-HF to 82% in DECLARE-TIMI
58.

SGLT2 inhibitors reduced the risk of MACE, with and without
concomitant metformin use (HR 0.93, 95% CI 0.87-1.00 and HR 0.82,
95% CI 0.71-0.86, respectively; P-heterogeneity = 0.14).

KnowDiabetesbyHeart"

Diabetes Obes Metab 2021 23(2): 382
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Patient follows-up after one week in your office. He offers no complaints
and tolerates all his medications. He is inquiring whether he should take
metformin, which he heard helps to treat diabetes.

Should he be started on metformin?

There are better choices. We may need to add metformin if the A1C
does not improve.

KnowDiabetesbyHeart"
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The patient monitors his blood glucose levels, fasting levels are 130-145
mg/dL and bedtime 190 mg/dL.

Since you mention better choices, the patient’s wife saw an
advertisement on TV for a drug for diabetes which is injected and lowers
the risk of heart attack.

She asks whether that would be an option for her husband.

KnowDiabetesbyHeart"
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+Indicators of high risk
comprise =55 years of age
‘with two or more additional
risk factors (including obesity,
hypertension, smeking,

+HF
Current or prior
symploms
of HF with
documented
HFYEF or HFpEF

+CKD
©GFR <60 mLimin per 1.73 m* OR
albumingria (ACR 3.0 mg/mmel
130 mg/g]). These measurements
may vary over time; thus, a repeat
measure is required te document CKD.

> ET———

Glycemic Management: Choose
approaches that provide the
efficacy to achieve goals:
Metformin OR Agent(s) including
COMBINATION therapy that provide

Achievement and Maintenance of
Weight Goals:

[ Set individualized weight management goals ]

adequate EFFICACY lo achieve di it "
dystipidemia,or albumivria) m:qminla'm Ireatment goals Jealing n MI
Consider avoidance of hypoglycemia a physical activity pregram
+CKD (on maximally tolerated dose priarity in high-risk is
of ACHINRS} 1 Consider Consider metabolic
soLT2it PREFERABLY In genral, higher efficacy approac for weight lass surgery
with proven SELT2IF with primary evidence of have greater ikelihood ;“‘mm“ — —
. . glycemic goal Whei g lowering
. . HF benefit reducing CXD progression .
+ASCVD/Indicators of High Risk in this . Efficacy for glucose lowering Consider regimen with high-lc-very-high dual
Usse SGLT2i i peaple with an eGFR Wigh: 1 d weight eff
population =20 mLimin par 1.73 m once initialed Very High: glucose and weight efficacy
GLP-1 RA® with praven SELTZ with proven should be continued until initiation Dulaglutide {high dose),
VD benefit VD benefit of dialysis er transplastation | |
Prape—— et
S6L12 ot lted o contraneisted b b AN R L=
T e bt s
High: High:
1 A1C abave target, for patients on GLP-1 RA {nol listed abowe), Motformin, Dulaglutide, Liraglutide
i §6L12i, consider incarporating a SGLT2i, Sulfonylurea, TID Inbernseciate;
+ For patients on a GLP-1 RA, consider adding SGLTZ with BLP-1 RA or vice versa eridi GLP-1 RA (not listed above), SELTZI
pm:n VD benefit ar vice versa OPP-bi Neutral:
- DFP-4i, Metformin
v v &
If additional cardiorenal risk reduction or glycemic lowering needed ]——{ If ATC above target ]
* Inpeaple with HE CKD, established EVD or mulkale risk factors Iurt\'lhhedauwnwusul.'-LP T RA ar SELT. il skauld be indegend areund thsireng Identify barriers to geals:
is  pesple with VD anda e thoss with indicators of sigh CVrisk. Maresver, 2 higher on and thus lower tofreat « Consider DSMES referral to support self-efficacy in achievement of goals
are seen al highet [ inta th ! k

i Far GLP-1 RA, CVOTs demonsirate their efficacy i e MACE, OV death, all

Diabetes Care 2022;45(Supplement _1):S125-S143.

Se it for detals: * Low-dose TE0 may be better tnlerated and similarty effective; § For SG020 00
renzl oubcomes inals demonstrate their efficacy in nedn(mg the risk of composite MACE. CV death, all-cause martzlity, ML, B4F. and renal oulcames in indvideals with T20 with established'high risk of V0

lity, W1, strske, and resal endgoints i indriduals with TE0 with establishedhigh risk of CV0

+ Consider technology |

fic CEM) to iy th e gaps
+ Identify and 2ddress SDON that impact achievement of goals
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MACE or non-CV Death

D No Baseline SGLT2 Inhibitor . = Baseline SGLT2 Inhibitor
HR 0.74 (95%CI 0.59, 0.93) 4 Interaction P = 0.75 »  HR0.65(95%C 0.36, 1.19)
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Effect of Efpeglenatide on Cardiovascular Outcomes: Trial stratified randomization by use of SGLT2 inhibitors (N=618, 15.2%)
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V& BACK TO THE CASE -

The patient monitors his blood glucose levels, fasting levels are 130-145
mg/dL and bedtime 190 mg/dL.

Since you mention better choices, the patient’s wife saw an
advertisement on TV for a drug for diabetes which is injected and lowers
the risk of heart attack.

She asks whether that would be an option for her husband.

Patient is started on GLP1-RA once weekly.

KnowDiabetesbyHeart"
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What Percentage of Patients with Diabetes meet Guideline-Directed
Treatment Goals?

A. Less than 20%
B. Less than 40%
C. More than 60%

D. More than 80 %

KnowDiabetesbyHeart"



GUIDELINE-RECOMMENDED THERAPY IN

American PAT I E N TS W I T H %%%:ﬁ?on,
@ =2 DIABETES AND CARDIOVASCULAR Coracies o
DISEASE

Evidence-based pharmacotherapy use among a real-world population of
3_24,706 US patients with type 2 diabetes and atherosclerotic cardiovascular
isease

58.6% of patients receive a statin, 26.8% of patients receive a high-intensity statin

45.5% of patients receive an angiotensin-converting enzyme inhibitor or angiotensin-
receptor blocker

3.9% of patients receive a GLP1-RA, and 2.8% of patients receive a SGLT2 inhibitor

Fewer than 1 in 20 patients were prescribed all 3 evidence-based therapies

KnowDiabetesbyHeart"

JAMA Netw Open. 2022 Feb; 5(2): e2148030.
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el BACK TO THE CASE Comamiotie

Patient returns 6 weeks later after laboratory testing for LDL cholesterol
to discuss the results. He tolerates the rosuvastatin well without
myalgia.

Total cholesterol 134 mg/dL
Triglycerides 98 mg/dL
HDL cholesterol 51 mg/dL
LDL cholesterol 63 mg/dL

KnowDiabetesbyHeart"
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Eggorctiation, Q U E ST I O N Connected for Life.

What is the next step in treatment for this patient?

A. He is at his LDL cholesterol goal
B. Repeat lipid panel in 6 weeks

C. Consult to Nutrition

D. Add Ezetimibe 10 mg

E. Add PCSK9 inhibitor

KnowDiabetesbyHeart"
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USE COMBINATION THERAPY FOR Disbeies.
i ADDITIVE LDL-CHOLESTEROL oo
LOWERING TO REDUCE CVD RISK

IMPROVE-IT: ezetimibe + simvastatin vs. simvastatin, after ACS

Primary endpoint: CV death, MI, unstable angina requiring hospitalization, coronary
revascularization (=30 days), stroke. Median follow-up: 6 years

HR: 0.936 (95%CI: 0.89-0.99), P=0.016

FOURIER trial: evolocumab vs. placebo, plus background statin therapy after ACS
Primary endpoint: CV death, MI, stroke, hospitalization for unstable angina, or coronary
revascularization. Median follow-up: 2.2 years

HR: 0.85 (95%CI: 0.79-0.99), P<0.001

ODYSSEY OUTCOMES trial: alirocumab vs placebo, on top of high-intensity statin therapy, after
ACS

Primary endpoint: death from coronary heart disease, nonfatal MI, fatal or nonfatal ischemic stroke,
or unstable angina requiring hospitalization. Median follow-up: 2.8 years

HR: 0.85 (95%Cl: 0.78-0.93), P<0.001

Cannon CP et al., N Engl J Med. 2015;372(25):2387-97, Sabatine MS et al., New Engl J Med KnowDiabetes by Heart’

2017,376:1713, Schwartz et al., N Engl J Med. 2018;379(22):2097-2107.
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Patient returns 6 weeks later after laboratory testing for LDL cholesterol

to discuss the results. He tolerates the rosuvastatin well without
myalgia.

Total cholesterol 134 mg/dL
Triglycerides 98 mg/dL
HDL cholesterol 51 mg/dL
LDL cholesterol 63 mg/dL

Ezetimibe 10 mg is added.

KnowDiabetesbyHeart"
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CHRONIC KIDNEY DISEASE
AND RISK MANAGEMENT
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association. CHRONIC KIDNEY DISEASE AND RISK MANAGEMENT
Who and when to screen? How to screen?
= .
Yearly starting 5 years after diagnosis ‘,;/,""E Spot urine ACR
and
Yearly starting at diagnosis 5 eGFR
' N
What to do with a positive result? What defines CKD diagnosis?
irm: =
o Repeat and confirm: ) /. Persistent urine ACR =30 mg/g
* Evaluate possible temporary or spurious causes -
* Consider using cystatin C and creatinine to more and/or
precisely estimate GFR Persistent eGFR in/1.73 m?2
* Only persistent abnormalities define CKD ersistent eGFR <60 mL/min/1.73 m
and/or
? Initiate evidence-based treatments Z% Other evidence of kidney damage
e o /

lan H. de Boer, Kamlesh Khunti, Tami Sadusky, Katherine R. Tuttle, Joshua J. Neumiller, Connie M. Rhee, Sylvia E.

Rosas, Peter Rossing, George Bakris; Diabetes Management in Chronic Kidney Disease: A Consensus Report by the KnOW Dia betes by Heq rl'w

American Diabetes Association (ADA) and Kidney Disease: Improving Global Outcomes (KDIGO). Diabetes Care 1
December 2022; 45 (12): 3075-3090. https://doi.org/10.2337/dci22-0027
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d o ) American
Albuminuria categories A Diabetes

American Description and range . Association.
Heart Connected for Life.
Associatic A1l A2 A3
CKD is classified based on: Normal to mildly Moderately Severely
» Cause (C) increased increased increased
. Algf;ﬁéﬁ; (A) <30 mg/g 30—299 mg/g =300 mg/g
<3 mg/mmol 3—-29 mg/mmol =30 mg/mmol
G1 Normal or high =90 Trc:at UL a:r;d EE
Treat Ti
G2 Mildly decreased 60-89 b reat agd refer

Mildly to Treat Treat
G3a moderately decreased 4569 2 -

Moderately to

GFR categories (mL/min/1.73 m?)
Description and range

G4 Severely decreased 15-29 - Treat ir_:_d refer
G5 Kidney failure <15 Treat and refer Treat and refer Treat and refer
4+ 4+ 4+
- Low risk (if no other markers of kidney disease, no CKD) High risk
Moderately increased risk .. Very high risk

lan H. de Boer, Kamlesh Khunti, Tami Sadusky, Katherine R. Tuttle, Joshua J. Neumiller, Connie M. Rhee, Sylvia E. Rosas, By i
Peter Rossing, George Bakris; Diabetes Management in Chronic Kidney Disease: A Consensus Report by the American K D b te b H t
Diabetes Association (ADA) and Kidney Disease: Improving Global Outcomes (KDIGO). Diabetes Care 1 December 2022; nOW Ia e s y ear

45 (12): 3075-3090. https://doi.org/10.2337/dci22-0027
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Chronic Kidney Disease—Treatment

11.2 Optimize glucose control to reduce the risk or slow the progression of
chronic kidney disease. A

11.3 Optimize blood pressure control and reduce blood pressure variability to
reduce the risk or slow the progression of chronic kidney disease. A

11.4a In nonpregnant people with diabetes and hypertension, either an ACE
inhibitor or an angiotensin receptor blocker is recommended for those with
moderately increased albuminuria (urinary albumin-to-creatinine ratio 30—
299 mg/g creatinine) B and is strongly recommended for those with
severely increased albuminuria (urinary albumin-to-creatinine ratio 2300
mg/%creatinine) and/or estimated glomerular filtration rate <60 mL/min/1.73
m-.

Chronic Kidney Disease and Risk Management: KnOW Did betes by Hea l'l'm

Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S191-S202
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Chronic Kidney Disease—Treatment (continued)
11.4b Periodically monitor serum creatinine and potassium levels for the

development of increased creatinine and hyperkalemia when ACE
inhibitors, angiotensin receptor blockers, and mineralocorticoid

receptor antagonists are used, or hypokalemia when diuretics are
used. B

11.4c  An ACE inhibitor or an angiotensin receptor blocker is not
recommended for the primary prevention of chronic kidney
disease in people with diabetes who have normal blood pressure,
normal urinary albumin-to-creatinine ratio (<30 mg/g creatinine),
and normal estimated glomerular filtration rate. A

Chronic Kidney Disease and Risk Management: KnOW Did betes by Hea l'l'm

Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S191-S202
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Lifestyle i&% 5 {@

Healthy diet

Physical activity

RAS inhibitor at maximum
First-line tolerated dose (if HTN¥)

drug therapy

Regular reassessment
of glycemia, albuminuria,
BP, CVD risk, and lipids

Dihydropyridine CCB
Additional 'ai-udfor'diurelt:c‘ if
risk-based needed to achieve
therapy individualized

lan H. de Boer, Kamlesh Khunti, Tami Sadusky, Katherine R. Tuttle, Joshua J. Neumiller, Connie M. Rhee, Sylvia E.
Rosas, Peter Rossing, George Bakris; Diabetes Management in Chronic Kidney Disease: A Consensus Report by the
American Diabetes Association (ADA) and Kidney Disease: Improving Global Outcomes (KDIGO). Diabetes Care 1
December 2022; 45 (12): 3075-3090. https://doi.org/10.2337/dci22-0027

Smoking cessation Weight anagernem

American
Diabetes
. Association.

Connected for Life.

Moderate- or
high-intensity statin

&

Antiplatelet Ezetimibe, PCSK9,
agent for or icosapent ethyl if
clinical ASCVD indicated based on
% ASCVD risk and lipids

o

[ T2D only

All patients
(T1D and T2D)

Know DiabetesbyHeart"
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Chronic Kidney Disease—Treatment (continued)

11.4d Do not discontinue renin-angiotensin system blockade for
increases in serum creatinine (<30%) in the absence of volume
depletion. A

11.5a  For people with type 2 diabetes and diabetic kidney disease,
use of a sodium—glucose cotransporter 2 inhibitor is
recommended to reduce chronic kidney disease progression
and cardiovascular events in patients with n estimated
glomerular filtration rate 220 mL/min/1.73 m? and urinary
albumin 2200 mg/g creatinine. A

Chronic Kidney Disease and Risk Management: KnOW DiG betes by HEG l'l'm

Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S191-S202
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Chronic Kidney Disease—Treatment (continued)

11.5b For people with type 2 diabetes and diabetic kidney disease, use of a
sodium—glucose cotransporter 2 inhibitor is recommended to reduce
chronic kidney disease progression and cardiovascular events in
patients with an estimated glomerular filtration rate 220 mL/min/1.73
m2 and urinary albumin ranging from normal to 200 mg/g creatinine. B

11.5¢C In people with type 2 diabetes and diabetic kidney disease, consider
use of sodium—glucose cotransporter 2 inhibitors (if estimated
glomerular filtration rate is 220 mL/min/1.73 m2), a glucagon-like
peptide 1 agonist, or a nonsteroidal mineralocorticoid receptor
antagonist (if estimated glomerular filtration rate is 225 mL/min/1.73
m2) additionally for cardiovascular risk reduction. A

Chronic Kidney Disease and Risk Management: KnOW Did betes by Hea l'l'm

Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S191-S202
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Chronic Kidney Disease—Treatment (continued)

11.5d  In people with chronic kidney disease and albuminuria who are
at increased risk for cardiovascular events or chronic kidney
disease progression, a nonsteroidal mineralocorticoid receptor
antagonist shown to be effective in clinical trials is
recommended to reduce chronic kidney disease progression
and cardiovascular events. A

11.6 In people with chronic kidney disease who have 2300 mg/g
urinary albumin, a reduction of 30% or greater in mg/g urinary
albumin is recommended to slow chronic kidney disease
progression. B

Chronic Kidney Disease and Risk Management: KnOW DiG betes by HEG l'l'm

Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S191-S202
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Chronic Kidney Disease—Treatment (continued)
11.7 For people with non—dialysis dependent stage 3 or higher chronic

kidney disease, dietary protein intake should be aimed to a target
level of 0.8 g/kg body weight per day. A For patients on dialysis,
higher levels of dietary protein intake should be considered since
protein energy wasting is a major problem in some individuals on
dialysis. B

11.8 Patients should be referred for evaluation by a nephrologist if they
have continuously increasing urinary albumin levels and/or
continuously decreasing estimated glomerular filtration rate and if
the estimated glomerular filtration rate is <30 mL/min/1.73 m2. A

Chronic Kidney Disease and Risk Management: KnOW Did betes by Hea l'l'm

Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S191-S202



Table 2—Considerations for selecting glucose-lowering agents in patients with T2D and CKD (2,17)

Srnerican

iabetes

Ame Progression Glucose- Hypoglycemia  Wei ght -Association.

Eea of CKD ASCVD Heart failure  lowering (o Bt e il ik
2 efficacy

Potential Putamial

oo A - -
GLP-1 receptor High
agonists beneﬂt

DPP-4 inhibitors Neutral Neutral { ||Pﬂﬂ) Intermediate High
Hish (analogs)
Insulin Neutral Neutral Neutral Gain
Sulfonylureas Neutral
Potemlal
Thiazolidinediones Neutral Increased risk
piogl‘tlamne)

a-Glucosidase :
inhibita Neutral Neutral Intermediate Neutral

Neutral Potential risk or high cost to patient

Potential benefit or intermediate glucose-lowering efficacy - Increased risk for adverse effects

- Benefit (organ protection, high efficacy, low hypoglycemia risk, weight loss, or low cost)

®Benefit supported by primary and secondary outcome data. “Benefit supported by secondary outcome data. “Benefit or risk is agent specific. ASCVD,
atherosclerotic cardiovascular disease; CKD, chronic kidney disease; DPP-4, dipeptidyl peptidase 4; GLP-1, glucagon-like peptide 1; SGLT2, sodium—
glucose cotransporter 2.

lan H. de Boer, Kamlesh Khunti, Tami Sadusky, Katherine R. Tuttle, Joshua J. Neumiller, Connie M. Rhee, Sylvia E. Rosas,
Peter Rossing, George Bakris; Diabetes Management in Chronic Kidney Disease: A Consensus Report by the American K D‘ b H ™
Diabetes Association (ADA) and Kidney Disease: Improving Global Outcomes (KDIGO). Diabetes Care 1 December 2022; 45 nOW Ia etes ea rt

(12): 3075-3090. https://doi.org/10.2337/dci22-0027
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Stage 3b Stage 4
(eGFR 30-44 mL/min/1.73 m?) (eGFR 15-29 mL/min/1.73 m?)

American

Diabetes
Stage 5 . Association.
(eGFR <15 mL/min/1.73 m?) 1ected for Life.

Insulin Initiate and titrate conservatively to avoid hypoglycemia

SGLT2 inhibitors*

Canagliflozin

Dapagliflozin

Empagliflozin

Initiation not recommended; may continue 100 mg daily if
tolerated for kidney and CV benefit until dialysis

Initiation not recommended with eGFR <25 mL/min/1.73 m?;
may continue if tolerated for kidney and CV benefit until dialysis

Initiation not recommended with eGFR <20
mL/min/1.73 m?; may continue if tolerated for
kidney and CV benefit until dialysis

Ertugliflozin Use not recommended with eGFR <45 mL/min/1.73 m?

GLP-1 receptor agonists®
Exenatide Caution initiating or increasing
Dulaglutide
Liraglutide
Lixisenatide
Semaglutide

lan H. de Boer, Kamlesh Khunti, Tami Sadusky, Katherine R. Tuttle, Joshua J. Neumiller, Connie M. Rhee, Sylvia E. Rosas,
Peter Rossing, George Bakris; Diabetes Management in Chronic Kidney Disease: A Consensus Report by the American
Diabetes Association (ADA) and Kidney Disease: Improving Global Outcomes (KDIGO). Diabetes Care 1 December 2022; 45
(12): 3075-3090. https://doi.org/10.2337/dci22-0027

dose; avoid once-weekly formulation Use not recommended

Use not recommended
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Stage 3b Stage 4 Stage 5

(eGFR 30-44 mL/min/1.73 m?) (eGFR 15-29 mL/min/1.73 m?) (eGFR <15 mL/min/1.73 m?)
DPP-4 inhibitors
Alogliptin
Linagliptin
Saxagliptin
Sitagliptin
Sulfonylureas (2nd generation)
Glimepiride Initiate conservatively at 1 mg daily and titrate slowly to avoid hypoglycemia
Glipizide Initiate conservatively (e.g., 2.5 mg once daily) and titrate slowly to avoid hypoglycemia
Giyuride
Thiazolidinediones
Pogitazone  Nodoseadusimentrequed
a-Glucosidase inhibitors

lan H. de Boer, Kamlesh Khunti, Tami Sadusky, Katherine R. Tuttle, Joshua J. Neumiller, Connie M. Rhee, Sylvia E. .

Rosas, Peter Rossing, George Bakris; Diabetes Management in Chronic Kidney Disease: A Consensus Report by the K D b ,I,e H I,T”
American Diabetes Association (ADA) and Kidney Disease: Improving Global Outcomes (KDIGO). Diabetes Care 1 nOW |0 e 5 ear
December 2022; 45 (12): 3075-3090. https://doi.org/10.2337/dci22-0027
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Chronic Kidney Disease—Treatment (continued)
11.9 Promptly refer to a nephrologist for uncertainty about the
etiology of kidney disease, difficult management issues, and
rapidly progressing kidney disease. A
Chronic Kidney Disease and Risk Management: KnOW DiG b&fes by HEG l'l'm

Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S191-S202
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55-year-old patient with type 2 diabetes is seen in clinic for follow-up.
He has no complaints and is currently taking metformin, lisinopril and
empagliflozin. BP is 136/82.

Labs show: K 5.6, CO2 24, eGFR 45. BP is 136/82 and he says it’s
about the same at home. One year ago his eGFR was 50 and his K was
5.0. What would you do next?

A. Start on a potassium binding medication
B. Start on hydrochlorothiazide 25mg a day
C. Decrease lisinopril dose by 2

D. Discuss reducing potassium in diet

KnowDiabetesbyHeart"
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FIGURE 4. MONITORING OF SERUM CREATININE AND POTASSIUM DURING ACEI OR  stedforLife.
ARB TREATMENT - DOSE ADJUSTMENT AND MONITORING OF SIDE EFFECTS

Initiate ACEi or ARB
Maonitor serum creatinine and potassium
" (within 2-4 weeks after starting or changing dose)
Normokalemia Hyperkalemia > 30% increase
| in creatinine
< 30% increase
in creatinine
+ Review concurrent drugs « Review for causes of AKI
« Moderate potassium intake - Correct volume depletion
+ Consider: - Reassess concomitant medications
- diuretics (e.g., diuretics, NSAIDs)
- sodium bicarbonate - Consider renal artery stenosis
- potassium binders [

@

Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes Work Group. KDIGO 2022 Clinical K D- b H ™
Practice Guideline for Diabetes Management in Chronic Kidney Disease. Kidney Int. 2022 NOW IG el.es eCI I'I'
Nov;102(5S):S1-S127. doi: 10.1016/j.kint.2022.06.008. PMID: 36272764.
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FIND RESOURCES AT

PROFESSIONAL RESOURCES PATIENT RESOURCES
Podcasts, Webinars and

Ask the Experts Events, Discussion Guides,
Case Learning Tools

Recipes and More
2 - e e - Small Steps to Big Changes
rnowDiabetes by Heart Things You Can Do to Reduce Your Risk for Heart Failure

able to catch 8 .
diabetes-related "
complications early or r\"
maybe even before

they occur?

~ele with type 2 diabetes are loading hee!-
me te give your Type 2 o Take =

A miz-.
@ o
THY THESE HEALTHY RECIPES TODAT

o/ s ;
.owDiabetesbyHeart
ing Your Diabetes Starts With Education
Get the information and support you need
{ obetes, Cocbeiet o
- Ask your doctor
ol you e for a referral.

sty
Visit diabetes.org/findaprogram
to find a program near you.
OSMES?

Start gefting the
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6 Target: Type 2 DiabetessM e

I Arbs
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© 7 %N N Acieses particpant
= ata submission specified thresholds
8 s RTICIPAN:_T,_._ process including fgr each of the
- aggregate measure selected clinical
2 . information measures
r— American Heart Association.
Get With The Guidelines.
Heart Failure
Target: Type 2

E American Heart Association. Dl a beteS 1
(- /) Get With The Guidelines.
e
4y}
° Stroke _-__
£

American Heart Association.

O Get With The Guidelines.
Coronary Artery Disease s -
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The ADA's Diabetes INSIDE program is a quality improvement framework aimed to catalyze, accelerate and
sustain health care improvement projects across health systems, public health departments, payers, industry,
federal, state and local governments, large employers, community services, nonprofits, and philanthropic

organizations.

DIABETES INSIDE™ £\ e

Connected for Life

American
Heart
Association.

Diabetes INSIDE is designed to facilitate health care
systems/facilities in the identification of current system and clinical
gaps, and in the implementation of improvements which will impact
guideline-based care for patients with type 2 diabetes.

The program engages health care systems by providing:
* Quality improvement training

* Coaching and facilitation

* Data analysis
* Shared learning and guideline support

To learn more, contact diabetesinside@diabetes.org

KnowDiabetesbyHeart"
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