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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 diabete%‘

sted hazard ratio
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sted hazard ratio
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A All-cause mortality
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Fox CS et al, CKD Prognosis Consortium, Lancet 2012



Major risk factors and markers for development
and progression of renal damage in diabetes

TRADITIONAL

Older age

Male sex

Hypertension

Higher LDL cholesterol
Low HDL cholesterol
Diabetes

Smoking

Physical inactivity
Menopause

Family history.of:CVD
Left ventricular hypertrophy

NON-TRADITIONAL

Albuminuria/proteinuria

RAAS activity

Lipoprotein{a)

T Oxigized LPL

“Srnall dense” LDI-chol particles
Ancmiia

Abnormal calcium-phosphate
metabolism

Extracellular fluid overload
TOxidative stress

Inflammation (C-reactive protein)
Malnutrition, Thrombogenic Factors
Altered nitric oxide/endothelin balance

Menon V. et al, Am ] Kidney Dis 2005



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 %J‘ration of
diabetes of 10 years: UKPDS 36 o)
O

50 . 603
J Myocardial infarction T X
© Microvascular end points

Adjusted incidence per 1000 person years (%)

S
o) \O“
6(3\6 N \l@(
(GQ 6(6 \
. \"\\\6 . Ge\l 0
06\ ( (\ 110 120 130 140 150 160 170
0‘\69 ? e Updated mean systolic blood pressure (mm Hg)

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

©2000 by British Medical Journal Publishing Group



Risk reduction in major CV events according to the difference in achieved SBP: a systematic

K
0\6\306 1% ¢

review and meta-analysis of 123 studies with 613 815 pts

fgiﬂvasculardigease events proportional risk reduction (%)
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Ettehad, Lancet 2016; 387: 957-67



Threshold for treatment and GO%‘%O\O@
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v When should antlhyperg@n@wé drug treatment
be initiated? 6@% ega



Recent guidelines on BP goals

g\
0\9\)6\3\0
2O o

ACC/AHA, , £SC/ESH,

2017 9 2018
Threshold  Thréshoid Threshold
DM > 130/80 P\pa?ﬂa\ae‘a"?40/90 > 140/90
CKD > 13W o = 130/80 > 140/90
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Clinical Practice Guideline

2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention,
Detection, Evaluation, and Management of High
Blood Pressure in Adults

Recommendations for Treatment of Hypertension in
Patients With DM

References that support recommendations are summarized

in and Systematic
Review Report.

1.

In adufts with DM and hypertension,
antihypertensive drug treatment should be F‘

initiated at a BP of 130/80 mm Hg gCh
DBP: C-ED with a ireaiment goal of | a0, g
mm Hyg, 55585 “ 0(\

2. In adults with D 'oall first-
line cl 'a‘anhh e agents (ie,

é AEE rs, ARBs, and CCBs)
0( use

ctllll'E 5-‘3.5—1 SAE-950 610
* @@\hs with DM and hypertension, ACE
( Inhlt:lh]rs or ARBs may be considered in the
presence of albuminurig. 86158612

Recommendations for Treatment of Hypertensio=: v
Patients With CKD

References that support recomm>rsZations ave > \whearized
in and < wowematic
Review Report.

\\\ﬁhm with hypertension and CKD
should be treated to a BP goal of less than

13[1||'BD mm ug 58.3-1-58.3-6

2. In adults with hypertension and CKD
(stage 3 or higher or stage 1 or 2 with
albuminuria [=300 mg/d, or =300
mg/g albumin-to-creatinine ratio or
the equivalent in the first moming
void]), treatment with an ACE inhibitor
is reasonable to slow kidney disease
prugressiun_sgj-a.sg.‘}F—69.3-1?

3. In adults with hypertension and CKD (stage
3 or higher or stage 1 or 2 with albuminuria
[2300 mg/d, or =300 mg/g albumin-to-
creatinine ratio in the first morning void])
(39.3-7,50.3-8), treatment with an ARB
may be reasonable if an ACE inhibitor is not
tolerated.

11]4] C-E0

Hypertension. 2018;71:e13-e115.



Diabetes and Hypertension:
A Position Statement by the
American Diabetes Association
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Table 23  Office blood pressure treatment target range ESC-ESH 2018
e
Age group Office SBP treatment target ranges (mmHg) Off';{e\(ﬁg
‘\,a tment
6\0 3 l&,range
(o) a‘?;mH
W2 A0 “ (\\\ﬂ} g)
Hypertension + Diabetes + CKD + CAD ’{6 \"' (.3@
18- 65 years Target to 130 Target to 130 Target to <140 to TarL%QJ 130 6\6 arget to 130 70-79
or lower if tolerated | or lower if tolerated 130 if tolerated M é@c%d or lower if tolerated

Not <120 Not <120 egcﬂQﬁt{120 Not <120
65 - 79 years” Target to 130-139 J Target to 130-139 &F‘ Target to 130-139 | Target to 130-139 70-79

if tolerated if tolerated : !Q if tolerated if tolerated
>80 years® Target to 130-139 j Tar P*&Od%eat@rget to 130-139)| Target to 130-139 | Target to 130-139 70-79

if tolerated P\\ﬁﬂe 6 if tolerated if tolerated if tolerated

Al
. 7. )
Office DBP ?%jé?d 70-79 70-79 70-79
treatment \]G
XS

target range

(mm H%N@

@ESC/ESH 2018

@ = comnag artery disease; CKD = chronic kidney disease (includes diabetic and non-diabetic CKD); DBP = diastolic blood pressure; SBP = systolic blood pressure; TIA =

transient ischaemic attack.

‘

*Refers to patients with previous stroke and does not refer to blood pressure targets immediately after acute stroke.
®Treatment decisions and blood pressure targets may need to be modified in older patients who are frail and independent.



BP and RAAS interruption o
p 6\\

0‘\090

SN

3.1.1:

3.1.4:

3.1.5:

X

KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of
ChronicKidney Disease

(o)
XS
Individualize BP targets and agents according to age, coe '@@car "vé@u.lar disease and other comorbidities,
risk of progression of CKD, presence or absence of r@ﬁ%at (KD patients with diabetes), and tolerance

of treatment as described in the KDIGO Zwleod Pr uideline. (Not Graded)

2
a\b@l& adults with CKD and urine albumin excretion <30 mg/

P\ O\~
oth ga&tic and non-diabetic adults with CKD and with urine albumin excretion of

>30mg/2% ‘Dours (ax pauivalent*) whose office BP is consistently >130mm Hg olic or >80 mm Hg
diagtghs De t&l ed with BP-lowering drugs to maintain a BP that is consistently <130 mm Hg systolic and
2 astolic. (2D)

We suisiest that an ARB or ACE-I be used in diabetic adults with CKD and urine albumin excretion 30-300 mg/
$2Mours (or equivalent*). (2D)

We recommend that an ARB or ACE-I be used in both diabetic and non-diabetic adults with CKD and urine
albumin excretion > 300 mg/24 hours (or equivalent*). (1B)



Effects of intensive blood pressure lowering on ‘
. : \

cardiovascular and renal outcomes: updated systematic e,\0\0g

review and meta-analysis 0‘\6\0 W

Xinfang Xie, Emily Atkins, Jicheng Lv, Alexander Bennett, Bruce Neal, Toshiharu Ninomiya, Mark Woodward, Stephen Ma ﬁ?ana»{@\%@
Graham SHillis, John Chalmers, Jonathan Mant, Abdul Salam, Kazem Rahimi, Viado Perkovic, Anthony Rodgers \\,‘3 @@6
\!

o\
A) M ajor CV events Blood pressure 600\ s\d\ﬁgtwe risk Weight
difference (mm Hg) o o (95% Cl) (%)
HOT (1998)" 144/81 vs 148/85 _7.9/-3.1 \\e\v 0-93 (0-80-1.09) 161
UKPDS-HDS (1998)" 144/82 vs 154/87-10.0/-5-0 0-69 (0-55-0-86) 11-8
ABCD (H) (z000)**  132/78 vs 138/86 -6.0/-8.0 0-91 (0-60-1.37) 5.0
ABCD (NY(2001)7  128/75 vs 137/81 -9.0/-6.0 0-97 (0-64-1-47) 5.0
REIN-2 (2005)™ -41/-2-8 > 0-80 (0-22-2.93) 0-6
JATOS (2008)% 9713 1.05 (0-73-1.53) 59
Cardio-Sis (2009)™ é 0-53 (0-30-0-94) 29
VANLISH (2010) 6@% 4/-1- (\ 0-87 (0-54-1-39) 41
AASK (2010)" 1.09 (0-86-1-38) 112
ACCORD (2010)° géﬁ 5@ ézﬁ 67 0-88 (0-74-1-05) 147
HOMED-BP ( 2@(} 6(6 -1.3/-0.8 1.04 (0-60-1.79) 31
Ge\‘ ~11-0/NA 0-86 (0-71-1-05) 13-3
I -14.0/-5-9 059 (0-41-0-85) 61
0\@9 PAST- Bé 5)* -2.0/-2-4 0-22 (0-03-1-84) 0-2
Overall -6.8/-3.5 0-86 (0.78-0.96), p=0-005
Events/population: 1090/18767 vs 140624716 i
[%=22-4%, p=0-21 | : ;
Fixed-effects model 0-87 (95% Cl 0-81-0-94), p<0-0001 0-25 Favoursmoremtensive. 10 Favours ke tensive 2+ Lancet 2015

blood pressure control blood pressure control



Effects of intensive blood pressure lowering on

. . \
cardiovascular and renal outcomes: updated systematic e,\0\0g
review and meta-analysis 6\0\6 X

\'a
Xinfang Xie, Emily Atkins, Jicheng Lv, Alexander Bennett, Bruce Neal, Toshiharu Ninomiya, Mark Woodward, Stephen Mu«@ﬁ?ﬂna»T
Graham SHillis, John Chalmers, Jonathan Mant, Abdul Salam, Kazem Rahimi, Viado Perkovic, Anthony Rodgers @
Qe ‘\’a\\a
507 GO
Trials Ewvents (n)/patients (n) Mean blood pressure a\\6 (e 6 Relative risk
(n) difference (mm HQE\\ \\6 ‘f‘\ﬂe (95% Cl)
X evY . S v

Other major vascular events and renal outcomes S @) \

Heart failure 10 180/13698 vs 221/19608 ;'Pﬂ g@ —— e 0-85 (0-66-1.11)
End-stage kidney disease g 248/4533 vs 2664157 %—5*1\ Q‘e e 0-90 (0-77-1.06)
Albuminuria 3 926/2661vs98 ;z@P‘ c@ 25) - 0.90 (0-84-0.97)
Retinopathy 4 342;1 @&} \(\ 2;'-6 3 —_—] 0-81 (0-66-1-00)
Mortality $ g

Cardiovascular death 6@3 1&2 6124163 -6-9/-3.5 —_— 0-91 (0-74-1-11)
Mon-cardiovascular death }' vs 476/23966 -6-9/-3-6 —_— 0-98 (0-86-1-13
Overall mDrtallty Q@ 94}' 19537 vs 968/25452 -6.8/-3.5 —_—l 0-91 (0-81-1-03)

G
\16 6\16‘ t}-_l?_5 1.0 2!5
P\ A - —
@) ) e( Favours more intensive blood pressure control ~ Favours less intensive blood pressure control

Lancet 2015



Data from prospective clinical trials on nephropathy progression with a follow-up duration 22

years showing the relationships between the systolic blood pressure values achieved during \O
antihypertensive drug treatment and the decrease in glomerular filtration rate (GFR). G\O\Og
. o°
Systolic Blood Pressure (mmHg) " 6\0\ \\6'\&
o\O AN
120 130 140 150 160 170 180 w2 O
0 1 | 1 | ] ] \'\6@
g\é:‘ ‘d‘\\,@
- !a&gbet'gﬁ}mproteinuric
E 6\)\6 '\\[\Zdhﬁetic proteinuric
O -4 e c© A\ Nondiabetic nonproteinuric
'GEJ ‘ (ega © Nondiabetic proteinuric
& \ X Untreated
£
&)
)
o
X
2O
O V.
5\\\ < A\

©2016 by American Diabetes Association

American
Diabetes
.Association.



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

+401

w
Q
1

SBP 2130 mmHg (%)
S o

Change in risk for mean achieved
]

40

-50-

)]
(=)

—
o

-
o

e

Death CHD CHF Retinopathy
CvD Stroke ESRD Albuminuria
N4
HE | ¥
J'Zs 1-26 J 24 - ,\P_ qé’m
30 | g
c&a““ o™
K22 (et
Q(GQ Méqﬁg?P 138 mmHg

(\Ge

O\OQ\
5%
2 W\ \\6\
Death CHD CHF a(l\%etln%‘@\\'a
+40 CVvD Stro \ @@ Albuminuria
e% QR\
30 OG\ d\\'
~ N
20 6\\ (e (o)
&aa‘kff I__SI 0 +1
T 10 L]
201 IRE

n
o
:

w
o
1

iy
o
1

-28

Mean SBP 122 mmHg

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

Diabetologia



Serious adverse events attributed to antihypertensive treatment in the ACCORD study

\
o Ko
SV o
WA \‘3\\
wkd a ‘\d\

666 -6\0(\0 Intensive Standard
6(6\' \6\16‘ therapy therapy
‘QQ ef© 119/64 mmHg 134/71 mmHg
‘\"\\]@ ‘\Ge\l
o> \\

e

Mancia and Grassi (2018) Diabetologia DOI 10.1007/s00125-017-4537-3
© Springer-Verlag GmbH Germany, part of Springer Nature 2017 D|a betolog|a
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The NEW ENGLAND
JOURNAL o MEDICINE

A Primary Qutcome
1.0+

ESTABLISHED IN 1812 NOVEMBER 26, 2015 VOL. 373 NO.22

A Randomized Trial of Intensive versus
Standard Blood-Pressure Control

The SPRINT Research Group*

B Death from Any Cause

e \ét@\

. O\
6\0 3

0.10— Hazard ratio with intensive treatment, 1.0+ 0.10— Haz ment,
0.75 (95% Cl, 0.64—0.89) SBP 136,2 mmHg 3&, cl, 0.
0.08 0.0 \\
- 0.8 Standard treatment - 0.8 \ \ 6 SBP 136,2 mmHg
§ 0.06 E of4t d
IH 0.6 H 0 6 6 6 Standard treatment
- . 0.04— Intensive treatment ﬁ aﬁe\ (@4
=
—E 0.4 0.02+ 6\)’5@ 0_4< (Ne 0.02 Intensive treatment
E .
3 0.00 T | T T Oe a\ 6 0.00 T T T 1
” 0 1 2 3 4 0 1 2 3 4 5
0.2 @ g@ 0.2
AU . o
_#F
0.0 . . ola gﬁ,\ Q 0.0 . . . . .
0 1 2 Pi@ 4 6\6 0 1 2 3 4 5
Participants with C aseline e 0( (N=1330) (N=1316)
Composite r@&t{omé 14 (1.1) 0.33 15 (1.1) 036  0.89(0.42-187) 0.76
ttion in d GFR| 10 (0.8) 0.23 11 (0.8) 026 0.7 (0.36-2.07) 0.75
GQ&ng -term \@5 6 (0.5) 0.14 10 (0.8) 024 057 (0.19-1.54) 0.27
( ﬁ splantatlon 0 0
. \\ cident albuminuria¥ 49/526 (9.3) 3.02 59/500 (11.8) 3190 072 (0.48-107) 0.1
05\ e( (\ Participants without CKD at baseline| (N=3332) (N=3345)
0‘\69 ? =30% reduction in estimated GFR to <60 ml/ 127 (3.8) 1.21 37(1.1) 0.35 3.49 (2.44-5.10) <0.001

min/1.73 m%j

Wright JT jr, NEJM 2015: 373: 2103-16



Suggested drugs for BP therapy initiation

ACC/AHA, 2017 ADA, 2019

Cégsﬁ 2018

o
W s
DM ACE-I/ ARB, CCB, Th like, ACE-1/ ARB, Th like, Cg@ ‘a\\a I/ ARB, CCB, Th like
N
_—— &
CKD ACE-I/ ARB * Th a\\ (© e? ACE-I/ ARB, CCB, Th
Albuminuria ACE-I/ ARB Pe (9&5 / ARB ACE-1I/ ARB
\\6?\ i (6
ACE-I + ARB ?\P‘ N E ACE-I + ARB ACE-I + ARB
not recomm M O(\g\ not recommended not recommended
T e - T ur:yz';*:::fsg{m"‘}“aé@*%“’
(GQ (6\6
: S
SN2 T
) QO el
0\0 1%



Optimal renoprotective effect in different stages of diabetic nephropathy

SECONDARY PREVENTION: ACE-I SECONDARY PREVENTION: ARB
No. of events/patients Median Favors Favors Hazard raFio P for . usual care . irbesartan :l: usual care
Per-Ind Placebo blood pressure Per-Ind | Placebo (95% CI) trend < 0.001
p< 0.
All renal events —_ RRR: 68% — I?I{);RO-OGOZQJZ
Al participants 1243/ 5569 1500/ 5571 <> 0.79 (0.73 to 0.85) g | c:\°
P : i ! ” ~ 7 ~16
Baseline systolic blood pressure (mmHg) : C_U 1 .
<120 134/615  167/560 113 mmHg —MlH— 0.70 (0.56 to 0.88) S 61 214
120-139 367/1736 431/ 1793 131 mmHg 0.85 (0.74 to 0.97) £ _ 8 12
140-159 439/ 1945 563/ 2003 149 mmHg _ 0.75 (0.66 to 0.85) 3 5 g 19+
=160 303/1273 339/ 1215 172 mmHg B 0.81 (0.70 to 0.95) o 4- 5] |
i o 58 j
Baseline diastolic blood pressure (mmHg) i “6 3 7 141/£5% ': 6 i
<70 208/846 240/ 881 : 0.84 (0.70 to 1.02) 8 21 -5 i
70-79 387/1748 481/ 1758 i 0.77 (0.67 to 0.88) c n 4 5.9 0 pts
_ . 0 | a with DM2
80-89 386/ 1862 479/ 1834 0.76 (0.66 to 0.87) i~ 1 9o 2
290 262/1113 300/ 1098 : 0.81 (0.69 to 0.96) “:’ a S 9 0
: —a -
From ADVANCE, 2009 from IRMA Study, Parving, 2001
IDNT: Primary Composite Endpoint RENAAL: primary composite end point
(creat x 2, ESRD, or Death}) TERTIARY, PREVENTION: ARB (creat x 2/ESRD/death)
70 - 7 - 18.1/100 pt-yr
B N | e a—— 16.21100 pt-yr 501 aRRR:15%  placebo .-z 15.9/100 pt-yr
60 - aRRR 244 ] i p=0.03 R
o —— Amlodipine | . 4 RRR19% 16500 pLyr = 40-
2 50 PeNS 1250100 pt = e
® — Plapdpe” —L >34 ' R L 2
2 40 2 30 s
2 40 b .
o | = d -
€ o0+ L~ o
; : £ 20+ Ftﬁ 1513 -
. ; o | S ollow-up: 3.4 yrs
® 20 ! : Pts: 1715 =3 g
o O\ P follow-up: 2.6 xrs S 40- creat: 1.9 mg/dl
10 - ; ; creat: 1.7 mg/dl o
0 L 0 : : : ;
T T T T T T T T T 1 o 12 24 36 48
0 6 12 18 24 30 36 42 48 54 60 Months of study

Follow-up (months)
modified from Lewis et al., NEJM 2001 from Brenner BM et al., NEJM 2001
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Study ONTARGET ALTITUDE VA NEFHRON D
Study treatment
Population
coronary, peripheral, or UACR =200 mg/g, eGFR
cerebrovascular disease or =30 mL/min
diabetes with end-organ or
damage eGFR =30 and <60 mUml
UACR =20 and = 2[}
N 25,620 1448
Follow-up (y) 4.7 2.2
Primary endpoint Composite outcome?ﬁh\ site of CV death, Change in eGFR (a decline of
death, MI sw\a res.usmtated sudden death, =30 mLif the initial eGFR was
hospitﬁ\@ ntor C{‘Q\ MI, stroke, unplanned =60 mL/min or a decline of
w hospitalization for HF, ESRD, =560% if the initial e GFR was
6 . 0(\e or kidney death or doubling of =60 mL/min), ESRD, or death
‘5\ baseline serum creatinine
\]6 concentration
Base:g@ ress@é\ 7 135/74 137/73
.{g& tes ({(’-)J 37 100 100
06 49% MI 48% 23% CAD
21% stroke/T1A 16% CHF
Macmalbummuna N/A 58% 100%
Smoking (%) 13 13 N/A




Aldosterone Antagonists for Preventing the Progression of
Chronic Kidney Disease: A Systematic Review and Meta-analysis \0@\6

Sankar D. Navaneethan,*" Sagar U. Nigwekar,* Ashwini R. Sehgal,5 and ‘ 0‘\6\0
Giovanni F.M. Strippolitl** o\

\ .
Aldosterone antagonist Placebo Mean Difference G \Qan Difference
Study or Subgroup Mean sD Total Mean 5D Tutal Weight IV, Handorr\\@ Q ?‘Iv Random, 95% CI
Bianchi 2006 0.29 0.54 83 2,11 0.72 27.8% TEr -1.03] (U —
Chrysotomou 2006 2.04 1.5 11 2.97 3.7 1 A.1% \@I 348, e
Furamatsu 2008 0,6 0,38 15 1.39 2.3 15 1&@ 0,79 [- éSQ] —
Rossing 2005 1.06 0 20 1.6 Eﬂe \I-::ut estimable

Schjoedt 2005 077 0.54 20 1.02 ?-’1 ?"" ?':: [-0.68, 0.15] -7

Schjoedt 2006 3.00 1.74 20 4.2 \L@E > EE =1.14 [-2.24, -0.04] S

Tylicki 2008 0.51 0.42 18 '..ij -'-I-"’Iu 0.700-1.13, -0.27] —a—

Total (95% CI) 1 P\ (\ 135 1000  -0.80 [-1.27, -0.33] @
Heterogeneity: Taw® = 0.20, Chi' = 20,586, dTPI\ 1oy 12 —“%\ I [ ~~—~— I I

Test for overall effect Z = 3,33 (P=0,00 -] - (8] 2 4

6@ . O(\G Favours aldo antagonist Favours placebo

Figure 2. Effect ibé@temn 6&%0]115[’5 plus ACEi and /or ARB compared with ACEI and /or ARB alone on the end of treatment

prntegzréepa \6

Clin J Am Soc Nephrol 4: 542-551, 2009
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@ Outcome

Renal Outcome

e

Ongoing Trials in type 2 DM

NT-proBNP

ClinicalTrials. Drug n Main inclusion Follow-up Mean  Mean Mean Mean Baseline Trial status  Renal outcome
gov (class) criteria (wears) age type 2 baseline baseline albuminuria (expected
registration (vears) diabetes HbA_ eGFR status completion \O
number duration (%) (mL/min date) e
(years) per 1-73 m*) o b
‘ Y \
FIDELIO-DKD  NCT02540993  Finerenone 4800  Type 2 diabetes, Upto4 Macro100%  Ongoing P‘rlm 6 ‘\
(MRA) macroalbuminuria, (Apnl 20 posite \
potassium 2?\240'}6 rﬁ
=4-8 mmol/L ath)
DAPA-CKD NCT02036150 Dapagliiozin 4000  eGFR Uptod a i i
(SGLT2 2575 mL/min per e\ ( :&a >50% reducticnn in
inhibitor) 173 m’, increased G\ d& eGFR, ESKD,
albuminuria 60 \ cardiovascular
\6 0 6 death, renal death)
EMPA- NCT03594110 Empagliflozin @ 5000 eGFR20-45ml/  -31 \ (e Ongoing Primary: composite
KIDNEY (SGLT2 min per 173 m’ or \'6 Qe {June, 2022) of kidney disease
inhibitor) 45-90 mb/min per d\) (\ progression (ESKD,
173 m*with e 60 eGFR <10 mlU/min
alburninuria O 6\ per1-73m’, renal
6 death, or =240%
Q eg reduction in eGFR)
“@ ( or cardiovascular
%P\ death
VERTIS-CV NCT01986881  Ertugliflozin €2 diabe \ to 6 1 Ongoing Secondary:
(SGLT2 C‘v’D his Ea (September,  Composite (dSCr,
inhibit X 2019) ESKD, renal death)
FIGARO-DED NCT02545049 labetes, Uptod4-4 Macro100%  Ongoing Secondary:
63( ) . (\@ macr@lhjminuria, {June, compasite (E_SKD,
\O potassivm 2021) =40% reduction in
\6 ‘6 =4-8 mmol/L eGFR, renal death),
e change in UACR
Dapaglifiozin 4744  Type 2 diabetes, Upto3 Ongoing Secondary:
(e (5GLT2 HFrEF (December,  composite
“e inhibitor) (NYHA I-IV), 2019) (=50% reduction
. e LVEF =40%, high in eGFR, ESKD,
(E\G NT-proBNP renal death)
MPEROR- NCT03057951  Empagliflozin -~ 4126 HFpEF Upto3-2 Ongoing Secondary: eGFR
preserved (SGLT2 (NYHA IV, LVEF (June, slope, ESKD,
inhibitor) >40%, high 2020) or =240% reduction
NT-proBNP in eGFR
EMPEROR- MNCT03057977 Empagliflozin @ 2850 HFrEF Upto3-2 Ongoing Secondary: eGFR
reduced (SGLT2 (NYHA TV, (June, slope, ESKD,
inhibitor) LVEF =40%, high 2020) or =240% reduction
in eGFR



Empagliflozin and Progression of Kidney Disease in Type 2 Diabetes:

EMPA-REG OUTCOME \
Qo®
: ,a\oe\
. Incident or Worsening Mephropathy 6\0\ . :\\'
100 () \'a\\a
. \,@\‘\a(‘ o
50 Hazard ratio, 061 [95% CI, 0.53 0.70) . \:@ \\@@
2 ol P00 00\6 6\3\6
£z oy ) e\ . e\
A2
E 10- S @) ’qj\
L] U
10 Enipaglflozin
a

0 @\P\ "L AN e 50 3 4 ag
wP\O 0(\% honth

Mo, at Ri . 6

E IiQ? 4 O&H 3B48  3epD 2171 229 1BEF 1219 200

X8

\l 1946 1835 1703 1433 10ls 233 321 Lia

Wanner, N Engl J Med 2016



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

A Primary Outcome B Death from Cardiovascular Causes 4 \Og\

20+ 9'] Placebo e\o

Placebo 3+
154

Hazard ratio, 0.86 (95.0235 C1, 0.74-0.99)

) Hazard ratio, 0.62 {95% CI, 0.49-0.77)
P=0.04 for superiority Empagliflozin

10

Patients with Event (%)
Patients with Event (%)

0 1 | ] ] ] I 1 1§ 0 1]
) 6 12 18 24 0 36 42 48 ‘8\

Month \)\'6

No. at Risk
Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370 & iHozin ’-651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2256 2194 2112 1875 1380 1161 741 16 Q 3 6\7333 2303 2280 2243 2012 1503 1281 825 177
) B\‘
C Death from Any Cause \‘6( . @Qﬁ;ﬁgﬁuﬁon for Heart Failure
a QP\ 6\ 77 Placebo
& & %
g § 3
& @ Hazard ratio, 0.65 (95% Cl, 0.50-0.85)
£ £ 41 P-0.002 Empagliflozin
2 2
@ 2 3
c =
2 2 24
& &
o Y]
’ 6 ? 0 : 2 18 ' 30 Y : 3
A \\\‘ . G@ 6 1 24 6 42 4
%\ (\ Month Month
69 No. at Risk +
\ agh‘lozm 4687 4651 4608 4556 4128 3079 2617 1722 414 Empagllﬂozm 4687 4514 4523 4427 3988 2950 2487 1634
PRL“bO 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo 2333 2271 22%6 2173 1932 1424 1202 175

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 e\o

—a—Placebo —s—Empaglifiozin 10mg  —e—Empaglifiozin 25 mg . (o) N ‘a\
) \d\

145 . \,'a\ S

143 ; 6\6\ \\6@
o\ . d\\,@

141 660 5\

139 6\\ X< Ce

Ay
129 - Q . '\(\-0‘
127 ’\BP\ 0(\g

o0
6\5 \Té&%évzla 40 s2 86 80 94 108 122 136 150 164 178 192 206

justed mean (SE) systolic blood pressure (mmHg)

(GQa e\@ Week
L “6 Q . “e Flagebo 2322 22352203 2161 2133 2073 2024 1974 1771 1492 1274 1126 981 735 450 171
\\,\ (\@%gliﬂtﬁﬂn 10mg 2322 225022352193 2174 2125 2095 2072 1853 1558 1327 1189 1034 790 518 198

O5 ?e( Emgaglifiozin 25 mg 2323 22472221 2197 2169 2129 2102 2066 1878 1571 1351 1212 1070 B42 528 216

0‘\09

Zinman, EMPA-REG Outcome, NEJM 2015



Major risk factors and markers for development
and progression of renal damage in diabetes

TRADITIONAL

Older age

Male sex

Hypertension

Higher LDL cholesterol
Low HDL cholesterol
Diabetes

Smoking

Physical inactivity
Menopause

Family history.of:CVD
Left ventricular hypertrophy

NON-TRADITIONAL

Albuminuria/proteinuria

RAAS activity

Lipoprotein{a)

T Oxigized LPL

“Srnall dense” LDI-chol particles
Ancmiia

Abnormal calcium-phosphate
metabolism

Extracellular fluid overload
TOxidative stress

Inflammation (C-reactive protein)
Malnutrition, Thrombogenic Factors
Altered nitric oxide/endothelin balance

Menon V. et al, Am ] Kidney Dis 2005



Association of total cholesterol with rates of

coronary heart disease mortality 0O

3+

%
\“P\\)?f‘:{:lg
o o
20 ° \13‘6\0 075- 5 5
Q@‘ \2 : :
S : :
N Q‘ 6\16(6 7 : :
6‘\\,\ {\G T T f f 1
090 ?e( 4 5 6 7 8
0\ Usual total cholesterol (mmol/L)

Collins, Lancet 2016, 388:2532-61



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

40% —
— 24 years of treatment
WOSCOPS

S S VEArs ( rea

— 2 years of treatment

— 1 year of treatment
30%

20%

(’%a?\
e ()
RN Q( @%\‘6(6 05 1.0 1.5 20
W\ \O
05\ AN \ 10%
()‘\OQ ? S > - Reduction in LDL cholesterol (mmol/L)

2017 Update of ESC/EAS Task Force; European Heart Journal



American Diabetes Association

Standards of
Medical Care in \Og\

Diabetes—2017 Recommendations for statin and combination treatment in pen%e\a‘oe

with diabetes 0 \
\a\
Age Risk factors x int
<240 years None OC;\G\'O N\
ASCVD risk factor(s] ** S )
ASCVD \)\@ e High
40-75 years None d \ Moderate
ASCVD risk factors, High
ASCVD ei B % High
ACS ard r%’l =50 mg/dL (1.3 mmol/L) Moderate plus
mat{?eélth a history of ASCVD who ezetimibe
\BP\ caréc@{ol rate high-dose statins
=75 {§r60 ‘Q\Qg\ Moderate
a(a \le ASCVD risk factors Moderate or high
(GQ e(e\ ASCVD High
\\\\l \OG\‘ ACS and LDL cholesterol =50 mg/dL (1.3 mmol/L) Moderate plus
. ()6 e( \ or in patients with a history of ASCVD who ezetimibe
0\8‘9 © _cannot tolerate high-dose statins

*In addition to lifestyle therapy. **ASCVD risk factors include LDL cholesterol =100 mg/dL
(2.6 mmol/L), high blood pressure, smoking, chronic kid ney disease, albuminuria, and family
history of premature ASCVD.




Positicn Statements

10. Cardiovascular Disease and Risk Management: Standards of
Medical Care in Diabetes—2019

A== Diabetes Care

American Diabetes Association
Diabetes Care 2019 Jan; 42({Supplement 1): 5103-5123.
https://doi.org/10.2337/dc19-5010

Table 10.2—Recommendations for statin and combination treatment in aW\

with diabetes \\.6

ASCVD or . @\0

10-year ASCVD Recommended statin inten ybﬁb omblrdt(ﬁﬁ
Age risk =20% treat;qe% , A
<240 years No Nonet 2 a (G a
Yes High Q \»
. In IQGé if LDL cholesterol =70
g dL d axlmallv tolerated statin dose,

%@ dlng additional LDL-lowering therapy
%PN as ezetimibe or P b
=40 years oderatei

E ‘P\ 6 High

SO
\BP\ e In patients with ASCVD, if LDL cholesterol =70
(\6

mg/dL despite maximally tolerated statin dose,

consider adding additional LDL-lowering therapy

6(6\6 \\e‘ (such as ezetimibe or PCSK9 inhibitor)

%CVD, atherosclerotic cardiovascular disease; PCSK9, proprotein convertase subtilisin/kexin type
\‘6( 9. *In addition to lifestyle therapy. AFor 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
? S include LDL cholesterol =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.



(B0 AMERICAN 2018 Guideline on the Management

¥ COLLEGE of \0°
o carpiotocy Of Blood Cholesterol $O%
‘ \’«a\‘\'a(\a@«:—l\d\’{a
5 In patients 40 to 75 years of age with d;afggw%@@@}\a

LDL-C >70 mg/dL (=1.8 mmol/L), st ra% ity
statin therapy without calculating,1@Year risk.
In patients with diabetes mellitus at hlgher risk, especially thosgﬂéﬁp@m those 50 to 75
years of age, it is reasonable to use a hlgh -intensity statin tN@:e he I,SL vel by =50%.
Qe (Gg
\ QO
Diabetes- sp@% k Epl@ncers

That Are Independ he<\ actors in Diabetes
6
Table 5 d@ O(\
2 -

. n pg ‘z%m (%A )&rs for type 2 diabetes or > 20 years for type 1 diabetes)

* Neuropathy
» ABI <0.9
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COLLEGE of
Bt . of Blood Cholesterol | 6\9\6{\@ N
\’\.‘3\‘\6(%@‘5;\6\’\‘a
High-, Moderate-, and Low-Intensity S%!@mq&h@aﬁ%
NG

(G

High-Intensity hioderte-intensity Low-Intensity

LDL-C Lowering! | >50% Q y @gﬁﬂ 49% <30%
Statins Atorva \é Atorvastatin 10 mg (20 mg) | Simvastatin 10 mg
0 atl (D& Rosuvastatin (5 mg) 10 mg
. . _ §
XD o .o.(‘:”\o Simvastatin 20-40 mg
T Y | |
(GQ (S - Pravastatin 40 mg (80 mg) | Pravastatin 10-20 mg
,\\\\QQ‘ Ge\le Lovastatin 40 mg (80 mg) Lovastatin 20 mg
Q()%\ Pe( o Fluvastatin XL 80 mg Fluvastatin 20-40 mg
Q\e Fluvastatin 40 mg BID
Pitavastatin 1-4 mg
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Table 4 Cardiovascular risk categories

Very-high- People with any of the follawing:
Documented ASCY D, either clinical or unequivacal
on imaging. Docurnented ASCVD includes previous

ACS (M| or unstable angina), stable angina, coronary
revascularization (PCI, CABG, and ather arterial
revascularization procedures), stroke and T LA, and
peripheral arterial disease. Unequivocally docu-
mented ASCVD on imaging includes those findings
that are known to be predictive of clinical events,
such as significant plaque on coronary angiography

mrajor eplwﬁml arteries having =50% stenosis),

DM with target argan da.mage
risk factors, or early ﬂm@
(=20 years). O

ig nerisk
Markedly elevated single risk factors, in particular TC
=8 mmal/L (*310 mg/dL), LDL-C >4% mmal/L
(=190 mg/dL), or BP >180/110 mmHg.
Fatients with FH without other ma
Patients with DM without target organ damage* with D
duration =10 years or another additional risk factor.

A caleulated SCORE =5% and <10% for 1 ﬂ-yea.r risk

of fatal CVD.

Moderate-risk Y oung patients (T1DM <35 years; T2DM <50 years)
with DM duration <10 years, without other risk fac-
tors Caleulated SCORE =1 % and <5% for 10-year

risk of fatal CVD.

Low-risk Caleulated SCORE <1% for 10-year risk of fatal CVD.

LESC 219

e |

or CT scan (multivessel coronary disease with twao G\

Target organ damage is defined as
microalbuminuria, retinopathy, or
neuropathy.
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3.0 mmol/L
(116 mgldL)
1.8 mmol/L
70 fdL
& >50% bk
reduction
from 1.4 ( \lr'L
baseline o\

/55 mg/dL}

Treatment goal for LDL Cholesterol

« SCORE <%

* SCORE =1% and <5%
* Young patients (T |DM <35 years;

T2DM <50 years) with DM duration
<|0 years without other risk factors

FH without other

1 {i?aS% an
a\ :a@le risk factors, in
6 ﬁgﬁ.& 8 mmalL {310 mg/dL) or
3 mmol/L {190 mg/dl) or
=I80/110 mmHg

* Moderate CKD {EGFFL 30-59 mL/min)

* DM wio targat organ damage, with DM
duration =10 years or other addidonal risk factor

major risk factors

* ASCVD (clinical’imaging)

+ SCORE =10%

+ FHwith ASCVD or with another
major risk factor

« Severe CKD (2GFR <30 mL/min)

+ DM & target organ damage: =3
major nsk factors; or early onset of
T1DM of long duration (=20 years)

Low

Moderate

High Very high

CV Risk
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Recommendations for lipid management in patients
with moderate-to-severe (Kidney Disease Outcomes
Quality Initiative stages 3—5) chronic kidney disease

Recommendations

It is recommended that patients with Kidney
Disease Outcomes Quality Initiative stage 3—5°

CKD are considered to be at high or very-high risk

of ASCVD. 893

The use of statins or statin/ezetimibe combma-
.

tion is recommended in patients Wmh@?‘;
(3\

sis-dependent stage 3—5 CKD.2'*

In patients already r:m
tmfezetlmlbe co hion

mntnatno uatu:} e drugs should be
co\gﬁh % in patients with ASCVD.

ith dlal}rsm-depen dent CKD who

aﬁ%ee of ASCVD, commencement of statin

therapy is not recommended ?2%#%!

ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease;

eGFR = estimated glomerular filtration rate.
*Class of recommendation.
B evel of evidence.

“Defined as eGFR < 60mimin/1.73m” on two measurements more than 3 months

apart

?ﬁh ?ﬁ% sta-

of dialysis

Class®

SESC 2018
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()'\QQO 1% el(

Recommendations for pharmacological low-density lipoprotein cholesterol lowering

Recommendations O\e\a 6\\.6\\6 Class* Level®

It is recommended that a high-intensity statin is prescribed up to the highest tolerated dose to r\w}‘éuals 5

specific level of risk. 34"

If the goals® are not achieved with the maximum tolerated dose of a statin, combi

33
recommended.

For primary prevention patients at very-high risk, but without F

g

(DL C
bito Qagga considered.

gaal on a maximum tolerated dose of a statin and
19,120

ated dose of a statin and ezetimibe, a combination with a P

For secondary prevention, patients at very-high
ezetimibe, a combination with a PCSKS9 | iy tyNis
For very-high-risk FH patients (that is\\i\ ASCV%)
a maximum tolerated dosg n and \@“:e a combination with a PCSK9 inhibitor is recommended.

If a statin-based re (@\mt tala@l&‘at any dosage (even after rechallenge), ezetimibe should be considered. V97,265,353

th another major risk factor) who do not achieve their goal” on

=
If a statin- ase@%men | Q erated at any dosage (even after rechallenge), a PCSK9 inhibitor added to ezetimibe c ¢
=
ma canm @i 5.353 5
|s®c€ch|eved statin combination with a bile acid sequestrant may be considered. C @



Study of Heart and Renal Protection (SHARP):
Randomized trial to assess the effects of lowering D
low-density lipoprotein cholesterol among 9,438 \O\Og\
patients with chronic kidney disease 20
SHARP Collaborative Group d\o\ \\6\\.
Major Atherosclerotic Events \\&\aﬁg@é\d\@
Risk ratio 0.83 (0.74 — 0.9@5\6\? d\@'\a
Logrank 2P=O.OO,§\Q35(G 2
W~ N©@ Placebo
O §5°
Eze/simv

1 2 3 4 5
Years of follow-up Am Heart J 2010;0:1-10.e10



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

o \&
Outcomes Illustrative comparative risks* (95% CI} Relative effect No of participants Qualit;@\h \'\6 \
{959 Cl) (studies) . e (\\\6
Assumed risk Corresponding risk per year \\.a\\am 5\
treated 7 .
RN\
Placebo or no Statins 60 6‘\6\
treatment
(=111 \\6 ( e 6
Major cardiovascular 20 per 1000 14 per 1000 d\)}n 0.72 {ﬁ\}‘ 36,033 (13) 2rlaElaEl o)
events (13 to 16 per 11]00] e & high
& wi'@g‘&aﬂ 0‘6%
e >
All-cause mortality 25 per 1000 P\ per RR 0.79 (0.69 o 28,276 (10 Elarleeloe]
0@ Q per 1000) 0.91) high
oW e Y
5 fewer (2 to 8 fewer)
Cardiovasc 5‘@;« ity @RN 12 per 1000 RR0.77 (0.69 10 19,053 (7) el
eQ \6 0.37) moderate
@ ( \‘ G(G (10 to 13 per 1000)
. fe . 3 fewer (2 to 5 fewer)
06 \\'\q ( (\‘Ge er (2 to er
()'\69 ? ©

Palmer, Cochrane Database of Systematic Reviews 2014



Main outcome studies with anti-PCSK9 monoclonal antibodies

Study Diabetes Inclusion criteria LDL-C at Primary Me dmn CKD patients
% 12 mo, composite CV f-up,
mg/dL endpﬂln\ |

TS Evolocumab 140 mg 27,564 37  CVD, LDL >70 mg/dl, 30 @\@ 8%) &\6 85 (079 2.2 Excluded if
2017 every 2 statin therapy Iocumg\ -0.92) eGFR < 20

weeks sc 6\\6 @ & 3%)in  P<0.001 ml/min/1.73 m?2

or 420 6\)\, (\\\ cebo

mg/4 6\ 5

weeks or P‘ e D

placebo 6?\ (Gg
Odissey Alirocumab 75 mg 18,924 29 g te coro Q 48 903 (9.5%) in 0.85 2.8 Excluded if
Outcome, every 2 P‘ sy 1 to 12 alirocumab (0.78 - eGFR < 30
2018 weeks sc \3?\ Q\ gm earlier, LDL > group vs 1052 0.93) ml/min/1.73 m2

or placebo N\P‘ ¢, O 70 mg/dl, non-HbL (11.1%) in P<0.001

() ‘\0 >100 mg/dl or placebo
(3\»6 \\G( apolipoprotein B > 80
GQQ e\@ mg/dI, maximized
Q( \‘@( statin therapy



Cardiovascular safety and efficacy of the PCSK9 inhibitor

evolocumab in patients with diabetes and CKD \oQ\a'
0

key secondary end point = the composnte W

) _ _ myocardial infarction, or stroke. \
189 Patients w/ Diabetes at Baseline \\6
’ 17.1% ‘
"% 1 Hazard Ratio 0.83 O
azdar atio U, ‘ .
% 14% - (95% CI0.75-0.93) 4.4% 500\%* o780 HR 082 HR 0.75
. ®© 5 - 95% Cl: 95% Cl:
£8 120, P=0.0008 A 2.7 0\\® o, 95-0.95 0.72-0.93 0.62-0.90
..g - ] e \)\6 ‘\\¥e Absolute Risk Absolute Risk Absolute Risk
w8 NNT 37 ed ] 6@( 18 b Reduction-2.5% Reduction-1.5% Reduction-1.7%
= 10% S G O\ = .t Proversction = 075
e . Placebo ?\P\ Gga £l s
g2 \\6 \ Q‘ z_ 12t
0L gy . P‘ % S gxX 10F
5o ’ . @\ e~ ol
2 . g\(\ =
T 4% - O(\ E E
Q. -
204 (\e I:’interai::tii:m="')'60 N L
0% ' ' ' No. of patients 2,302 2,141 7,456 7,578 4,024 4,053
Q‘ ( 24 30 36 Stage 23 Chronic Stage 2 Chronic Preserved Kidney
\\\\‘6 Oe\‘éqonths after Randomization Kidney Disease  Kidney Disease Function

Diabetes n= 11,031

Sabatine et al, Lancet Diabetes Endocrinol. 2017 Charytan, JACC 2019



Bempedoic Acid

: Resulting
in reduced levels of
plasma LDL-C

o / Causing
" Leads to increased
upregulation LDL-C clearance
of LDL-R




B u.s. National Library of Medicine

ClinicalTrials.gov

eV
_ N _ o\
Row | Saved | Status Study Title Conditions Interventions Y
1 L] Recruiting Ewvaluation of Major Cardiovascular Events in Patients With, or at * Cardiovascular * Drug: Bempedoic acld (\‘anﬁgh 43\\0
High Risk for, Cardiovascular Disease Who Are Siatin Intolerant Diseases 180 mg tablet Alab S\w\!ed
Treated Witr*IEIempedoic Acid {ETO-mDEonr Placebo * Statin Adverse . Drug M %mba
Reaction 1at| il\ Blrmingham,
Alabama, United
\\ 6 6 States
’\6 %) \\e( + Huntsville, Alabama,
d\) \ United States
6\ * (and 1357 more__)
2 ] RecmitingIBemEedoic Acid + Ezetimibe Fixed-Dose Co (FDC labetes * Drug: Bempedoic acid  + Clinical Trials

Study in Patients With Type 2 Diabetes

2d LDLYG

(6

* Diabetes Mellitus,

Type 2

* Cholesterolemia

+ Ezetimibe FDC Oral
Tablet

Drug: Ezetimibe 10Mg
Oral Tablet

Drug: Placebo Oral
Tablet

Drug: Placebo oral
capsule

Research
Lincoln, California,
United Siates

Finlay Medical
Research

Miami, Florida, United
States

L-MARC Research
Center

Louisville, Kentucky,
United States

Hampton Roads
Center for Glinical
Research

Suffolk, Virginia,
United States




DKD and BP 40

‘0\06‘
[summary] §O% %
\&\?’(\6 é\d’@\\
o WO
v BP target 130-140/70-80 mmHg oS 6\8\:&,@\\9@
(o

v In albuminuric patients SBP targ&j& ﬁ‘%ut > 120 mmHg

v In albuminuric patien 5\$~&?EP\{®?C%-\RB

v' Potential for GLPP{\ %cts to be taken into account

6\’6 6(6\0
v Res,al.k!ts@? épﬂ\%ngomg RCTs with Finerenone awaited
SN (\06
e e¢'



@ T ESC/EAS GUIDELINES
E European Heart journal (2019) 00, 178 P
European SOciety doi10.1093eurheartenz4Ss .'@g

of Cardiology : 5

2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce
cardiovascular risk

The Task Force for the management of dyslipidaemias of the

European Society of Cardiology (ESC) and European
Atherosclerosis Society (EAS)

In selected low- and moderate-rick patients

Risk modifiers
imaging (subclinical atherosclerosis)
Risk Reclassification?

|

High potency statin at highest
recommended /
tolerable dose to reach the goal

|

o

| Add PCSK9 inhibitor |

[

Consider adding
PCSK? inhibitor

J

« Secondary prevention (very-high-risk)
+ Primary prevention: patients with
FH and another major risk factor

{very-high risk)

+ Primary prevention: patients at
very-high risk but without FH
(see Table 4)



Time Trends of NHANES participants with and without CKD at target blood

Blood pressure target <140/90 mm Hg

100

Percent

m 2001-2004

2005-2008
m 2009-2012
m 2013-2016

2018 Annual Data Report
Volume 1 CKD, Chapter 1



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 \O*
Follow-up 21 years \O\Og
. .\0©
Intensive Tx Conventional Tx . 0\6\0 &
100 6‘\
75+
o
&
pu
% 504
x
257
o
‘e \le‘{ Intensive treatment Conventional treatment
‘\&\“6 ‘ Oe | T T T T T T T T T T
05 e( (\ 5 10 15 20 0 5 10 15 20
0‘\6Q ? Years from randomization Years from randomization

Oellgaard J et al KI 2017






Core drug treatment strategy for Hypertension: 2018 ESC/ESH

\&
| _ oo
Initial h 4 Y Consid Tﬁ:rapy in
: nitia era . . . Inwr rtension
w Dual cnmbinaﬁgn ACEi or ARB + CCB or diuretic ‘ @S\ Bg&}é‘mmHg), orin
Y _ “J\\e\ /i rs) or frailer patients
O . W
6OQ\ ,\d\\,@
Step 2 A® 0"
: ep
W Triple combination .. ACEi or ARB + @é%g&ﬂlretlc ‘
@P\‘(& gl
Step 3 \)?‘P\ \(ﬁ 6\6 N
) P\ 0‘ esistant hypertension . .
L Triple combin Consider referral to a specialist centre
ill spironol a O(\ Add spironolactone (25-50 mg 0.d.) for further investigation
a\d”{%\‘ ° .\h_ur other diuretic, alpha-blocker or beta-blocker y
‘OY (@
. S

‘ 905 ?@( Beta-blockers
0\6 Consider beta-blockers at any treatment step, when there is a specific
indication for their use, e.g. heart failure, angina, post-MI, atrial fibrillation,
or younger women with, or planning, pregnancy




Recommendations for the Treatment of L
Confirmed Hypertension in People With Diabetes \g

{ Initial BP <160/100 mmHg l [ Inltlal BP 2160/100 mmHg J

! '

[ Start one agent ] [ Lifestyle managamentj [ Start two agents

¥ v . a(\0

[ Albuminuria® ] [ Albuminuria* R \xﬁ\

I I I
No Yes No C G\ es_, \\'6\

¥ ¥ \

Start one drug: Start: Start drug ? rt:
* ACEi « ACEi or ARB 2 of’ég&, ? G‘e + ACEi or ARB
* ARB . r ARB *, and
. CCB™** d\éc 0(\ « CCB*** or Diuretic**
* Diuretic** G . D]ML% e 0

!

. a\a’“ﬂ meeting target Adverse effects
O ! }

AL © 6‘1’
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05\ Assess BP Control and Adverse Effects
0\69 ? Treatment tolerated Not meeting target or
and target achieved adverse effects using a drug
‘ from each of three classes

[ Continue therapy J Consider Addition of Mineralocorticoid Receptor Antagonist;
Refer to Specialist With Expertise in BP Management




Table 6. Categories of BP in Adults* ACC/AHA 2017

BP Category SBP DEP
Normal =120 mm Hg and <80 mm Hg \6 <80
Elevated 120129 mm Hg and <80 mm Hg ed\) 120-129 agﬂf 80-84
° 120-139 and/or 85-89
Hypertension P\e G 6 6\ Grade 1 hypertension 140159 and/or 90-99
Grade 2 hypertersion 160-179 and/or 100-109
Stage 1 130139 mm Hg or 80-89 mm Hg l@@ . ‘eg Grade 3 hypertension =180 and/or =110
Stage 2 =140 mm Hg or =00 mH& \ Q solated systolic =140 and <90
e hypertension®
*Individuals with SBF and DBP in 2 categories should b 6\
BP, blood .
hlgher BP categurgr *BP catego?'ﬁssﬁr}ined acconding to seated clinic BP and by the highest lewel of BP,
BP indicates blood pressure (based on an i caref whether systolic or diastolic
obtained on =2 occasions, as dEtEuIE.'d 4} I] olic IJID[[I "kolated systolic hypertension i graded 1, 2, or 3 according to systolic BP values in the

ranges indicated. The same classification & used for all ages from 16 years.

pressure; and SBP, systolic blood q\fgl



ESC/ESH 2018

TABLE 9. Definitions of hypertension

, and home blood

-2 d\g,g_:,
Ambulatory BP )

Daytime {or awake) r@ QQ andfor =85
Night-time {or a@h % %\ =120 and/or =70
24 h m \ =130 and/or =80

P;S?\ O(\Q >135 andlor =85

'gei ?QS%EP diastolic blood pressure; SBP, systolic blood pressune.
@\. uantl-:anal office BP rather than unattended office BP.



ESC/ESH Guidelines 2016
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The following scheme may be proposed: 6(5\ g 6\\6'\
PRACAIEN
W a0
- Evaluate the total CV risk of the subject. ‘ 6,{.3\’\6 \\6@6
NOTL AN
O\
- Involve the patient with decisions on CV risk manageg\\\en'i’.(e 35\
S\
- Identify the LDL-C goal for that risk level. o 066 A\ o
. %S\P‘ eQ° .
- Calculate the percentage reductu&pﬁ \eLQCQ(eqmred to achieve that goal.
P
« Choose a statinandad gg, en%\eerage, can provide this reduction.
g% o
- Response to St@giiﬁ\@*\e@ m@t is variable, therefore up-titration of the dose may be required.
P (e
« If the. \l{\l@\%\tc’w@}ated statin dose does not reach the goal, consider drug combinations.
o 00°

el
(}R ddition, for subjects at very high and high risk, a =50% reduction in LDL-C should be
achieved.
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The recommended therapeutic target for the ‘lg«ef}%{\a\\a'
cardiovascular risk, can be achieved thr‘oggh@m@@e\
progressive up-titration of the drug (éjcbﬁéeag\cﬁbatarget”)
or using from the beginning th%k@ﬁa \‘@mﬁhe dose of
drug appropriate to the pa&}é}\)té;k itk category, without

further subsequent \F@?&J%@@afire and forget”)
S
e
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Acido bempedoico e trial CLEAR Harmony, Winsdom, etc 06\ ‘,@\\a'
Farmco che riduce i livelli di clesterolo aumentando I'espressione per i ’\,‘3\\6(\ é\d\
recettori LDL ’{6\ 6\'\@@
Effetto avverso principale: comparsa o peggioramento del diabete 500\ 6\6\\'
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