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HR for all-cause mortality, CV mortality, and ESRD in the combined general and high-risk populations according to GFR and 
ACR in participants with and without diabetes: 1 024 977 participants, of whom 128 505 (13%) had diabetes.

Fox CS et al, CKD Prognosis Consortium, Lancet 2012 
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Major risk factors and markers for development
and progression of renal damage in diabetes

Menon V. et al, Am J Kidney Dis 2005

TRADITIONAL NON-TRADITIONAL 

Older age Albuminuria/proteinuria

Male sex RAAS activity

Hypertension Lipoprotein(a)

Higher LDL cholesterol ↑ Oxidized LDL

Low HDL cholesterol “Small dense” LDl-chol particles

Diabetes Anemia

Smoking Abnormal calcium-phosphate

Physical inactivity metabolism

Menopause Extracellular fluid overload

Family history of CVD ↑Oxidative stress

Left ventricular hypertrophy Inflammation (C-reactive protein)

Malnutrition, Thrombogenic Factors

Altered nitric oxide/endothelin balance
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Incidence rates (95% confidence interval) of myocardial infarction and microvascular end points by category of updated mean systolic 

blood pressure, adjusted for age, sex, and ethnic group expressed for white men aged 50–54 years at diagnosis and mean duration of 

diabetes of 10 years: UKPDS 36 

Amanda I Adler et al. BMJ 2000;321:412-419

©2000 by British Medical Journal Publishing Group
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Risk reduction in major CV events according to the difference in achieved SBP: a systematic 
review and meta-analysis of 123 studies with 613 815 pts

Ettehad, Lancet 2016; 387: 957–67
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Threshold for treatment and Goal

✓ When should antihypertensive drug treatment
be initiated?

✓ What levels should SBP be lowered?
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ACC/AHA, 
2017

ADA, 
2019

ESC/ESH,
2018

Threshold Threshold Threshold

DM ≥ 130/80 ≥ 140/90 ≥ 140/90

CKD ≥ 130/80 ≥ 130/80 ≥ 140/90

Recent guidelines on BP goals
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Hypertension. 2018;71:e13-e115.
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de Boer, ADA, Diabetes Care 2017;40:1273–1284

CONFIRMED
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ESC-ESH 2018
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Lancet 2015

128/75 vs 137/81  

132/78 vs 138/86  

144/82 vs 154/87  

144/81 vs 148/85

119/64 vs 134/71  

1.0 2.5

) Major CV  events
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Lancet 2015
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Data from prospective clinical trials on nephropathy progression with a follow-up duration ≥2 

years showing the relationships between the systolic blood pressure values achieved during 

antihypertensive drug treatment and the decrease in glomerular filtration rate (GFR). 

Guido Grassi et al. Dia Care 2016;39:S228-S233

©2016 by American Diabetes Association
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Mancia and Grassi (2018) Diabetologia DOI 10.1007/s00125-017-4537-3
© Springer-Verlag GmbH Germany, part of Springer Nature 2017

Effect of 10 mmHg reduction of SBP on outcomes in 40 trials on 100,354 diabetic individuals

Mean SBP 138 mmHg Mean SBP 122 mmHg
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Mancia and Grassi (2018) Diabetologia DOI 10.1007/s00125-017-4537-3 
© Springer-Verlag GmbH Germany, part of Springer Nature 2017

Serious adverse events attributed to antihypertensive treatment in the ACCORD study

FIGURE HERE

119/64 mmHg 134/71 mmHg
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Wright JT jr, NEJM 2015: 373: 2103-16

SBP 136,2 mmHg

SBP 121,4 mmHg

SBP 136,2 mmHg

SBP 121,4 mmHg
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Suggested drugs for BP therapy initiation

ACC/AHA, 2017 ADA, 2019 ESC/ESH, 2018

DM ACE-I/ ARB, CCB, Th like, ACE-I/ ARB, Th like, CCB ACE-I/ ARB, CCB, Th like

CKD ACE-I/ ARB ± Th ACE-I/ ARB, CCB, Th

Albuminuria ACE-I/ ARB ACE-I/ ARB ACE-I/ ARB 

ACE-I + ARB 
not recommended

ACE-I + ARB 
not recommended

ACE-I + ARB 
not recommended

Th like = Thiazide like diuretics (indapamide, chlortalidone)
CCB = long acting dihydropyridine CCB
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TERTIARY PREVENTION: ARB
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Negative trials on dual RAS blockade

Mann 
Lancet 2008

Acute HD
(Hypotension)

Parving 
NEJM 2012

Hyperkalemia, 
Hypotension

Fried 
NEJM 2013

AKI, 
Hyperkalemia
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Ongoing Trials in type 2 DM
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Empagliflozin and Progression of Kidney Disease in Type 2 Diabetes: 

EMPA-REG OUTCOME

Wanner, N Engl J Med 2016Diapositiva preparata da MAURA RAVERA e ceduta alla Società Italiana di Diabetologia. 
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Zinman, EMPA-REG Outcome, NEJM 2015

Cumulative incidence of the primary outcome (death from cardiovascular causes, nonfatal myocardial infarction, or 

nonfatal stroke) in the pooled empagliflozin group and the placebo group: the EMPA-REG OUTCOME
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Zinman, EMPA-REG Outcome, NEJM 2015

SBP changes in EMPA-REG OUTCOME
7020 pts, 26% <60 ml/min; 28% microalbuminuria; 11 % macroalbuminuria; f-up 2.6 yr
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Major risk factors and markers for development
and progression of renal damage in diabetes

Menon V. et al, Am J Kidney Dis 2005

TRADITIONAL NON-TRADITIONAL 

Older age Albuminuria/proteinuria

Male sex RAAS activity

Hypertension Lipoprotein(a)

Higher LDL cholesterol ↑ Oxidized LDL

Low HDL cholesterol “Small dense” LDl-chol particles

Diabetes Anemia

Smoking Abnormal calcium-phosphate

Physical inactivity metabolism

Menopause Extracellular fluid overload

Family history of CVD ↑Oxidative stress

Left ventricular hypertrophy Inflammation (C-reactive protein)

Malnutrition, Thrombogenic Factors

Altered nitric oxide/endothelin balance
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Association of total cholesterol with rates of
coronary heart disease mortality

Collins, Lancet 2016, 388:2532-61

Diapositiva preparata da MAURA RAVERA e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Proportional risk reduction for any given absolute LDL-C reduction by duration of statin 
therapy calculated using data from the Cholesterol Treatment Trialists’ Collaboration

2017 Update of ESC/EAS Task Force; European Heart Journal
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Target organ damage is defined as 
microalbuminuria, retinopathy, or 
neuropathy.
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Treatment goal for LDL Cholesterol
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Palmer, Cochrane Database of Systematic Reviews 2014

Statin versus placebo or no treatment for adults with chronic kidney disease 
not on dialysis: 50 studies including 45,285 pts
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Study Molecule Dose N Diabetes

%

Inclusion criteria LDL-C at

12 mo,

mg/dL 

Primary 

composite CV 

endpoint

HR (95% 

CI)

Median 

f-up, 

yrs

CKD patients

Fourier, 

2017

Evolocumab 140 mg 

every 2 

weeks sc 

or 420 

mg/4 

weeks or 

placebo

27,564 37 CVD, LDL ≥70 mg/dl, 

statin therapy 

30 1344 (9.8%) in 

evolocumab vs 

1563 (11.3%) in 

placebo

0,85 (0.79 

-0.92)

P< 0.001

2.2 Excluded if 

eGFR < 20 
ml/min/1.73 m2

Odissey 

Outcome,

2018

Alirocumab 75 mg 

every 2 

weeks sc 

or placebo

18,924 29 Acute coronary 

syndrome 1 to 12 

months earlier, LDL ≥ 

70 mg/dl,  non-HDL 

≥100 mg/dl or 

apolipoprotein B ≥ 80 

mg/dl, maximized 

statin therapy 

48 903 (9.5%) in 

alirocumab

group vs 1052 

(11.1%) in 

placebo

0.85

(0.78 -

0.93)

P<0.001

2.8 Excluded if 

eGFR < 30 
ml/min/1.73 m2

Main outcome studies with anti-PCSK9 monoclonal antibodies
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Cardiovascular safety and efficacy of the PCSK9 inhibitor 

evolocumab in patients with diabetes and CKD

Diabetes n= 11,031

Sabatine et al, Lancet Diabetes Endocrinol. 2017

Months after Randomization

Charytan, JACC 2019

A
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Bempedoic Acid
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DKD and BP
[summary]

✓ BP target 130-140/70-80 mmHg

✓ In albuminuric patients SBP target < 130 but ≥ 120 mmHg

✓ In albuminuric patients ACE-i or ARB

✓ Potential for SGLT2 effects to be taken into account

✓ Results from ongoing RCTs with Finerenone awaited
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Blood pressure target <140/90 mm Hg

Time Trends of NHANES participants with and without CKD at target blood 
pressure, and with respect to cholesterol in the normal range, 2001-2016

Total Cholesterol < 200 mg/dL
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Progression to ESRD and mortality by treatment allocation: The Steno 2 Study
160 DM2 microalbuminurics assigned to conventional or intensified therapy for 7,8 yrs

Follow-up 21 years

Intensive Tx Conventional Tx

Oellgaard J et al KI 2017

Diapositiva preparata da MAURA RAVERA e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da MAURA RAVERA e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Core drug treatment strategy for Hypertension: 2018 ESC/ESH
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ACC/AHA 2017

ESC/ESH 2018
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ESC/ESH 2018
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The following scheme may be proposed:

• Evaluate the total CV risk of the subject.

• Involve the patient with decisions on CV risk management.

• Identify the LDL-C goal for that risk level.

• Calculate the percentage reduction of LDL-C required to achieve that goal.

• Choose a statin and a dose that, on average, can provide this reduction.

• Response to statin treatment is variable, therefore up-titration of the dose may be required.

• If the highest tolerated statin dose does not reach the goal, consider drug combinations.

• In addition, for subjects at very high and high risk, a ≥50% reduction in LDL-C should be 
achieved.

ESC/ESH Guidelines 2016
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The recommended therapeutic target for the level of 

cardiovascular risk, can be achieved through the 

progressive up-titration of the drug (“treat to target”) 

or using from the beginning the kind and the dose of 

drug appropriate to the patient's risk category, without 

further subsequent titration (“fire and forget”) 
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Acido bempedoico e trial CLEAR Harmony, Winsdom, etc
Farmco che riduce i livelli di clesterolo aumentando l’espressione per i 
recettori LDL
Effetto avverso principale: comparsa o peggioramento del diabete
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