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TABLE 29.2  Examples of Mechanisms Implicated in
Diabetic Vascular Disease

T NF-«B activation

L Nitric oxide production

L Prostacyclin bioavailability

T Endothelin 1 activity

T Angiotensin Il activity

T Cycdlooxygenase type 2 (COX-2) activity
T Thromboxane A, activity

T Reactive oxygen species

T Lipid peroxidation products

1 Endothelium-dependent relaxation
T RAGE expression

Endothelium

T Proliferation and migration into intima
T Increased matrix degradation
Altered matrix components

i IL-1B, IL-6, CD36, MCP-1

T ICAMs, VCAM-1, and selectins

T Activity of protein kinase C

T AGEs and AGE-RAGE interactions

AGEs, Advanced glycation end products; ICAMs, intracellular adhesion naolecul
interleukin; MCP monocyte chemoattractant protein; NE nuclear factor; re
tor for advanced glycation end products; VCAM, vascular cell adhesion X
Modified from Orasanu G, Plutzky J. The pathologic continuum of deilietic v.

Vascular smooth
muscle cells and
vascular matrix

Inflammation
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TABLE 29.1  American Diabetes Association Diagnostic
Criteria for Diabetes Mellitus®

1. Fasting plasma glucose (FPG) =126 mg/dL (7.0 mmol/L). Fasting is de-
fined as no caloric intake for at least 8 hr.
Or

2. Two-hour plasma glucose =200 mg/dL (11.1 mmol/L) during an oral glu-
cose tolerance test (OGTT). The test should be performed as described by
the World Health Organization, using a glucose load containing the
equivalent of 75 g anhydrous glucose dissolved in water.

Or

3. Glycated hemoglobin (&) =6.5% (48 mmol/mol). The test should be
performed in a laboratory using a method that is National Glycohemo-
globin Standardization Program (NGSP) certified and standardized to the
Diabetes Control and Complications Trial (DCCT) assay.

Or

4. In a patient with classic symptoms of hyperglycemia or hyperglycemic cri-
sis, a random plasma glucose =200 mag/dL (11.1 mmol/L).

'Criteria 1 to 3 require confirmatory testing; criterion 4 does not.
Modified from American Diabetes Association. Classification and diagnosis of diabe-
tes: standards of medical care in diabetes. Diabetes Care, 2020;43(Suppl 1):514-529,
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FIG. 29.1 Diabetes mellitus prevalence by age and sex in 2019. (From Saeedi P, Petersohn |, Salpea P, et al. Global and regional diabetes mellitus prevalence estimates for
2019 and projections for 2030 and 2045: results from the International DM Federation DM Atlas, 9th edition. Diabetes Res Clin Pract. 2019;157:107843.)
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Treatment Placebo
Rate/1000 Rate/1000
patient- patient- Weight Hazard ratio
n/N years n/N years (%) (95%Cl)
Patients with history of heart failure
EMPA-REG 75/462 63.6 49/244 855 1327 ——e—+H 0.72 (0.50, 1.04)
CANVAS Program NA/803 35.4 NA/658 56.8 2325 —e— 0.61 (0.46, 0.80)
DECLARE-TIMI 58 142/852 451 172/872 555 34.85 —a— 0.79 (0.63, 0.99)
VERTIS CV 164/1286 401 99/672 471 28.63 - 0.85 (0.66, 1.09)
Fixed effects model ~ (Q = 3.36, df = 3, p = 0.339; I = 10.7%) —— 0.75 (0.68, 0.86)
Patients with no history of heart failure
EMPA-REG 190/4225 15.5 148/2089 249 1945 +—e— 0.63 (0.51, 0.78)
CANVAS Program NA/4992 13.6 NA/3689 15.2 23.48 il 0.87 (0.72, 1.06)
DECLARE-TIMI 58 275/7730 89 324/7706 10.5 34.63 e 0.84 (0.72, 0.99)
VERTIS CV 280/4213 18.8 151/2075 206 22.44 — @ 0.91 (0.75, 1.11)
Fixed effects model  (Q =7.41,df =3, p = 0.060; I = 59.5%) o 0.82 (0.74, 0.90)
] T T 1
0.25 05 1 2 4
—_—

FIG. 29.10 Meta-analysis of sodium-glucose cotransporter 2 inhibitor (SGLT2is) cardiovascular (CV) outcame trial
CV) with outcome hospitalization for heart failure, stratified by the presence or absence of heart failure at baseline.
the comparisons of the incidence rates in the active therapy versus the placebo groups. ) Confidence interva
SGLT2 inhibitors with cardiovascular and kidney outcomes in patients with type 2 diabetes: a meta-analysis.

High risk T2DM Chronic HFrEF

Worsening HF

ARR: 0.25-1.04 'ARR: 0.8 ARR: 3.9-5.2 ARR: 10.4

per 100 person-years  per 100 pers per 100 person-years  per 100 person-years
NNT: 96-400 : : NNT: 21-36 NNT: 10

RRR: 12%-34% RpR: RRR: 21% RRR: 25% RRR: 129%
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Absolute risk reduction (4RR) for hospitalization for heart failure (HF) across populations with type 2 diabetes mellitus (T2DM) with or at high atherosclerotic

cardiovascular disease (ASCVD) risk; with HF of any cause with or without diabetes; and albuminuric chronic kidney disease (CKDJ wath or without diabetes. HFpEF Heart failure

with preserved ejection fraction; HFFEE heart failure with reduced ejection fraction; NNT, number needed to treat; RRR, relative

risk reduction; SGLT2, sodium-glucose cotrans-

porter 2. (Modified from Butler J, Anker SD, Filippatos G, et al. Sodium glucose co-transporter inhibitors and heart failure outcomes across different patient populations. Euwr

Heart J. 2021,42:4887-4890.)
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Drug

Effect on heart failure

Thiazolidinediones/glitazones

Unfavorable [3, 7]

DPP-4 inhibitors

Saxagliptin [28]: unfavorable

Sitagliptin [10], Alogliptin
[35], Linagliptin [26]: neutral

GLP-1 receptor agonists

Lixisenatide [36], Liraglu-
tide [17], Semaglutide [16],
Exenatide [37]: neutral

Insulin

Neutral [9]

Sulfonylurea

Neutral [38]

Alpha-glucosidase inhibitors

Acarbose: neutral [39, 40]

Metformin

Neutral; potentially beneficial
[41,42]

SGLT inhibitors

Empagliflozin [34],

‘ﬁLoJ Sl 00 4.._.09.1 L’.ﬁ‘).vl_u “’—“)5‘&;—" "
o0l Gl az S1asles 2dl o (YSTss,
oS g0l 4 ULLM.S_“,.J (oblwS g)len,y oyl

o=l (a5 g (el Slalllas o)
2 ela (bo 5 5l 5 S Ll
Ll el 5,15l alcin Lng ls il
Sy dyld (5o S gl (6 5V s b ohlew 05
3heabs g o8 4 Cod (ko Glhlew 9 Sl St L] 5o Gl

518,95 2 5 Fosllae NNT

LX) QR XV PO

Canagliflozin [23], D
paglifiozin [32]: beneficial
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FIG. 31.1

of an integrative cardiclogy approach.
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