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GLOBAL LIFE EXPECTANCY AT BIRTH

1990 2015 Years increased
64./6 71.85 + 7.1
High SDI* 74.58 79.29 +4.7
Middle SDI* 64.62 12.45 + 7.8
Low SDI* 57.19 65.69 + 8.5

* Sustainable Development Index

2 GBD 2015 DALYs and HALE Collaborators , Lancet, 2016



LEADING 30 GLOBAL RISK FACTORS FOR DALYs*

1990

2015

1 Childhood vndemutrition

Jlleeada t3

3 High blood pressure

/ 1 High blood pressure
. | 3 High hs:ingplasmaglumse i

| 4 Household air pollution

& Smoking

3 High fasting plasma glucose
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6 Ambient particulate matter

& Ambient particulate matter

| 7 Unsafe sanitation

7 High total cholesterol

8 Household air pollution

| 8 Suboptimal breastfeeding

S 9 Alcohol use
10 High fasting plasma glucose 10 High sodium
[ 11Alcohol use 11 Low whole grains |
| 12 High total cholesterol '{ 12 Unsafe sex |
13 High body-mass index 13 Low fruit
14 High sodium 14 Unsafewater
15 Low whole grains 15 Low glomerular filtration
[ 16 Low fruit 16 Iron deficiency
17 Iron deficiency 17 Low nuts and seeds
18 Second-hand smoke . - .| 18 Handwashing
19 Vitamin A deficiency e 19 Unsafe sanitation
[ 20 Unsafe sex /(,4 20 Low vegetables
21 Low glomerular filtration ", 21 Low physical activity
22 Low vegetables *I 22 Suboptimal breastfeeding
23 Low nuts and seeds !‘_'_:_;.--""H 23 Low omega-3
[ 24 Low physical activity .| 24 Druguse |
| 25 Low omega-3 ‘“1 25 Second-hand smoke |
26 Zinc deficiency . 26 Occupational ergonomic
27 Drug use ’:’,"If 27 High processed meat

| 28 Dcoupational ergonomic

28 Imtimate partner violence

| 29 High processed meat

29 Occupational injury

| 30 Occupational injury

30 High trans fat

31 Intimate partner violence
33 High trans fat

* 39Vitamin A deficiency

40 Zinc deficiency

1 Environmental
[1 Behavioural
[1 Metabolic

*DALYs: Disability-adjusted life years (years of life lost do to early death (YLL) + years lived with disability (YLD)

GBD 2015, Risk Factors Collaborators, Lancet, 2016



THE 10 LEADING RISK FACTORS ASSOCIATED WITH THE
HIGHEST HEALTH LOSS IN ITALY FOR BOTH SEXES IN 2013

High systolic blood pressure
High body-mass index
Smoking

High fasting plasma glucose
Low glomerular filtration rate

. High total cholesterol
. Diet high in sodium
. Alcohol use
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. Low physical activity

=
©

Low bone mineral density

GBD 2013 Risk factors collaborators, Lancet, 2015



CHRONIC  KIDNEY  DISEASE: AN IMPORTANT
CONTRIBUTOR TO THE NCD BURDEN

CKD attributable deaths - 2015

1,234,900

GBD 2015 Mortality and Causes of Death Collaborators, Lancet, 2016



PROJECTED NUMBER OF PEOPLE TO RECEIVE RRT*

2030
5.4 million

2010
2.6 million

* dialysis or transplantation
Liyanage et al., Lancet, 2015



Incidence of either ESRD or death in 28,000 patients with
baseline GFR <90 ml/min and 3,402 patients
with type 2 DM and CKD (UKPDS Study)

B eESRD ® CV mortality
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modified from Keith DS, JAMA 2004 Modified from Adler et al., 2003



Pathogenesis of cardiorenal damage in CKD
Traditional and kidney-related RFs
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Nolan, C. R. J Am Soc Nephrol 2005;16:5120-5S127




Wrhelton PR, et al.
2017 High Blood Pressure Clinical Practice Guideline

2017 Acc/aHA/SAAPASABC/ ACPMSAGS/ APhASASH/ASPC/NMA/SPCMNA
Guideline for the Prevention, Detection, Evaluation, and Management
of High Blood Pressure in Adults

A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines

wWhelton PK, et al.
2017 High Blood Pressure Clinical Practice Guid elinme

Figure . Management of Hypertension im Patients With CKD

[ Treatment of hypertension in patients with CKD J

Al buminuria
(=300 megsd or 2300 ma's
creatinine)

+ Yes

ALCE inhibitor Usual “'ﬁ rst-lime™
(Class lla) medication choices

ACE inhibitor
intolerant

Yes Mo

ARB™ ALCE inhibitor*
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Colors cormespond o Class of Recommeandation im Tabkle 1.

"CED stage = or higher or stage 1 or 2 with albuminuria 23200 mg/d or 2300 mg/g creatinine.

&ACE mndicates angiiobtensimm-convertimg enzyrme; ARE, angiotensin recephor blocker; BF blood pressure; amd CED, chromic
Eidney disease_



ESH-ESC Guidelines 2013

Drugs to be preferred in specific conditions

Condition Drug
Asymptomatic organ damage
LVH ACE inhibitor, calcium antagonist, ARB

Asymptomatic atherosclerosis

Calcium antagonist, ACE inhibitor

Microalbuminuria

ACE inhibitor, ARB

Renal dysfunction ACE inhibitor, ARB
Clinical CV event
Previous stroke Any agent effectively lowering BP

Previous myocardial infarction

BB, ACE inhibitor, ARB

Angina pectoris BB, calcium antagonist
Heart failure Diuretic, BB, ACE inhibitor, ARB, mineralocorticoid receptor antagonists
Aortic aneurysm BB

Atrial fibrillation, prevention

Consider ARB, ACE inhibitor, BB or mineralocorticoid receptor antagonist

Atrial fibrillation, ventricular rate control

BB, non-dihydropyridine calcium antagonist

ESRDiproteinuria ACE inhibitor, ARB

Peripheral artery disease ACE inhibitor, calcium antagonist
Other

I5H (elderly) Diuretic, calcium antagonist

Metabolic syndrome ACE inhibitor, ARB, calcium antagonist

Diabetes mellitus

ACE inhibitor, ARB

Pregnancy

Methyldopa, BB, calcium antagonist

Blacks

Diuretic, calcium antagonist

Journal of Hypertension 2013, 31:1281-1357




Changes in Diabetes-Related Complications

in the United States, 1990-2010

Data from the National Health Interview Survey, the National Hospital Discharge Survey,

the U.S. Renal Data System, and the U.S. National Vital Statistics System

Events per 10,000 Adult Population

with Diagnosed Diabetes
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Gregg, NEJM 2014



Is albuminuria a prerequisite for DKD ?

Patients DM Follow-up Renal Non-albuminuric
n. % years impairment renal impairment

UKPDS 4,006 100 15 28% 67% (51%)
Diabetes 55: 1832-1839, 2006
DCCT/EDIC 1,439 100 19 6.2% 24%
Diabetes Care 33: 1536-1543, 2010 (type 1)
AMD Annals 100 0 0
Diabetes Metab Res Rev 2017 in press ATE (T1DM) L ZELSU 49%
Maclsaac RJ et al., 301 100 e 36% 39%
Diabetes Care 27: 195-200, 2004
Kramer HJ et al., NHANES IlI 1.197 100 o 13% 36%
JAMA 289: 3273-3277, 2003 !
Thomas MC et al., NEFRON 3.893 100 . 23% 55%
Diabetes Care 32: 1497-1502, 2009 ’
Ninomiya T et al., ADVANCE 10.640 100 . 19% 62%
J Am Soc Nephrol 20: 1813-1821, 2009 !
Bakris GL et al., ACCOMPLISH 11.482 60 . 9.5% 47%
Lancet 375: 1173-1181, 2010 ’ '
Tube SW et al., ONTARGET/
TRASCEND 23,422 37 24% 68%
Circulation 123: 1098-1107, 2011
Drury PL et al., FIELD 9.765 100 — 5.3% 599%
Diabetologia 54: 32-43, 2011 ! )
J Hypertens 29: 1802-1809, 2011 !
AMD ANNALS 116,777 | 100 21% 48%

NDT 2015




L L TP

Comants s swailbie @ ScanceDimct
: umal of Diabetes and Its Complications
M b p " 500/0

journal homepags: WWW.JDCIOURNAL.COM

Association of kidney d ith risk of renal functi O Normoalbuminuria I 17,160 patients
ssociation ney disease measures with ris renal function | Age: 64i9 years

worsening in patients with hypertension and type 2 diabetes 40% . .
Francesca Viazzi ** PamrlaPlscltlll Garlo Gldl'di Antonio Ceriello <, Strfano Genovese *, . Albuml nuria | Dlabetes duratlon 11i8

Giuseppina T. m;so Paola Fioretto *, Pietro Guida *, Salvatore De Cosmo ®,
Roberto Pontremoli *, the AMD-Annals Study Group years

i drgh Tkl HCES e Ouprsabers U erairss Sem Maren o3, Cormoes by

24,8%

ABSTRACT

M T s B ke of Wiy Shea® S akres b B v bpaw 8 of MDAk Lilaey ducaie (OKD] I8

2 nadon (HT)

Moot (iaia] recoets from 4 (ctal of 17,150 painss with T2D an HT, a b b ¢ bt g bomenslar

oo rae (oGPR L L T, evboation A alueniieia and oy dar il sdusieg s fout e
Ayt The lnciience of eGRL <60 sl tmin/L Thad andex 4 tetersion » 30K

16,0%

3) hat dBuatcta Over D 403 Blowep DX (b = 1480

eniipoias X (6 = 1074) of Do Wk SMcgninsia 30 17X (8 = J406] of Dexe Wit

Abumtags The presence of Danfise ADuavbeti eocaid 3 | 3 e aless, § mater 1R of reachibg e 3
CAD. Puchns. i s s bsioncts s 4 154 (p - 0001 cih fo aach 5 sl st o |

2 out of 3 pts with DKD progressing to ESRD
are non-albuminuric

dubees (T2D) Luw‘mamhk‘mmll Vet e develop ment albumnura caTes 3 somewhat ks speafic predictive power with 3
of rendl dmmce mies 30 unfavorable TPt on patieney qual Ay of rqmbmmn‘um‘kms: 2011 ). Fushermom, 1
e md grealy reduces her Mo expectncy manly by mmng Be @ his raceaty been repoed Sut 3 sgrnt patin of dabesc Yearsfrom baseline
madence of Grdowasaudar events (Tancrediet . 2015) Dee © & paen's progessng © ESKD do na show albumenuna or protenera . . .
Girect 3nd ndrect com, daber kdney disease (DID) & rapdly  (Soet al, 2006) Cumulativeincidence
(W) common feature of pwens
with T2D (Hypertension in Dabetes Sudy, 1993 ) While an increase
Sl atigimte Yoimmerni et sl . 0 blood pres sure (BP) may msults fom dubctss gl or scompmny
uabersc ren 3 smpas 1 mare often precedes
he u‘d&lk& (Re2, 2013) and represents 3 well known sk
o bbv o ww a il wge st ¥ Vesa ) Gctar for the & well as for

P eGFR 60-90

ALB+
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ALB-
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The presence of albuminuria entails a greater
renal risk at any given GFR value, However, due to a greater occurrence
of the non-albuminuric phenotype at baseline, progression to CKD stage

3 is more likely to be observed in patients without albuminuria,
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eGFR >90
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9,9%

ALB-
43,2%




KEY - POINTS

eTarget BP in CKD: CV and renal
protection

* RAAS-I and renal protection: how
much is too much?



Target blood pressure for patients with CKD as recommended by International Guidelines

Society Year Population Target BP

KDIGO ' 2012 | All adult with CKD =< 140/90 mmHg; with albuminuria
=130/80

ESH-ESC ° 2013 | All adults with CKD <140/90 mmHg;
in diabetic patients DBP<85 mmHg)

JNC 8° 2014 | All adults with CKD <140/90 mmHg

NICE * 2014 | All adults with CKD <140/90;
with diabetes or albuminuria < 130/80
mmHg

AHAJ/ACC/CDC® 2014 | All adults with CKD <140/90 mmHg

ASH/ISH ° 2014 | All adults with CKD < 140/90 mmHg

NHFA ’ 2016 | All adults with CKD <140/90 mmHg, if well tolerated
aiming at < 120/80 mmHg has shown
benefits

CHEP ® 2016 | All adults with CKD Non diabetic CKD: < 140/90 mmHg
In diabetes: < 130/80 mmHg

ADA” 2017 | Adults with DM and CKD | < 140/90 mmHg;
with albuminuria <130/80 (avoiding
DBP<60-70 mmHg)

ACC/AHA/AAPA/ABC/A | 2017 | All adults with CKD <130/80

CPM/AGS/APhA/ASH/

ASPC/NMA/PCNA 1°

AAFPA, American Academy of Physician Assistants; ABC, Association of Black Cardiologists; ACC, American College of
Cardiology; ACPM, American College of Preventive Medicine; ADA, American Diabetes Associations; AGS, American
Genatrics Society; APhA, American Pharmacist Association; AHA, American Heart Association; ASH, Amerncan Society
of Hypertension; ASPC, American Society for Preventive Cardiology; CDC, Centers for Disease Control and Prevention;
CHEP, Canadian Hypertension Education Program; ESC, European Society of Cardioclogy; ESH, European Society of
Hypertension; ISH, International Society of Hypertension; JNC 8, eighth Joint National Committee; KDIGO, Kidney
Disease: Improving Global OQutcomes; NHFA, National Heart Foundation of Australia; NMA, National Medical
Association; PCNA, Preventive Cardiovascular Nurses Association.

Pontremoli R et al. submitted 2017
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Impact of Achieved Blood Pressures @
398.419 treated hypertensiv@rn Mortality Risk and End-Stage
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<50 60 70 80 90 100 110 120 130 140 150 160 >170

Achieved SBP range 130 to 139 and DBP range 60 to 79
mmHg were associated with the best outcomes

Where Is the Ideal BP in Those Treated for Hypertension?

Cubic spline smoothing on the basis of multivariable Cox regression analyses
demonstrating mortality/end-stage renal disease hazard ratios across ranges of blood pressure
(BP).



A Randomized Trial of Intensive versus
Standard Blood-Pressure Control

The SPRINT Research Group™

Hazard Ratio
Outcome Intensive Treatment Standard Treatment (95% Cl) P Value
no. of patients no. of patients
(%5) 9% per year (%) %% per year
All participants (N =4678) (N=4683)
Primary outcomef 243 (5.2) 1.65 319 (6.8) 2.19 0.75 (0.64-0.89) <0.001
Secondary outcomes
Myocardial infarction 97 (2.1) 0.65 116 (2.5) 0.78 0.83 (0.64-1.09) 0.19
Acute coronary syndrome 40 (0.9) 0.27 40 (0.9) 0.27 1.00 (0.64-1.55) 0.99
Stroke 62 (1.3) 0.41 70 (1.5) 0.47 0.89 (0.63-1.25) 0.50
Heart failure 62 (1.3) 0.41 100 (2.1) 0.67 0.62 (0.45-0.84) 0.002
Death from cardiovascular causes 37 (0.8) 0.25 65 (1.4) 0.43 0.57 (0.38-0.85) 0.005
Death from any cause 155 (3.3) 1.03 210 (4.5) 1.40 0.73 (0.60-0.90) 0.003
Primary outcome or death 332 (7.1) 2.25 423 (9.0) 2.90 0.78 (0.67-0.90) <0.001
Participants with CKD at baseline (N=1330) (N=1316)
Composite renal outcomex} 14 (1.1) 0.33 15 (1.1) 0.36 0.89 (0.42-1.87) 0.76
=509 reduction in estimated GFR] 10 (0.8) 0.23 11 (0.8) 0.26 0.87 (0.36-2.07) 0.75
Long-term dialysis 6 (0.5) 0.14 10 (0.8) 0.24 0.57 (0.19-1.54) 0.27
Kidney transplantation 0 0
Incident albuminuria¥y 49/526 (9.3) 3.02 59/500 (11.8) 3.90 0.72 (0.48-1.07) 0.11
Participants without CKD at baseline|| (N=3332) (N=3345)
=30% reduction in estimated GFR to 127 (3.8) 1.21 37 (1.1) 0.35 3.49 (2.44-5.10) <0.001
<60 ml/min/1.73 m%{
Incident albuminuria9 110/1769 (6.2) 2.00 135/1831 (7.4) 2.41 0.81 (0.63-1.04) 0.10

New Eng J Med, 2015



Effects of Intensive BP Control in CKD
the SPRINT Research Group
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J Am Soc Nephrol 28: ese—eee, 2017 CLINICAL RESEARCH | www.jasn.org




Effects of Intensive BP Control in CKD
the SPRINT Research Group

Table 4. Incidence of various levels of decline ineGFR from baseline values|in the SPRINT participants with CKD

aGFR Reduction No. of Events (% per 1 yr]" Intensive Treatment Versus Standard Treatment
from Baseline, %"  |ntensive Treatment, n=1330  Standard Treatment, n=1314 HR (95% CI) P Value
50 10 (0.25) 12(031) 0.79(0.34t0 1.83) 058
40 0(074) 19(049) 151(0.85t0 2.68) 016

30 92(233) 44(1.15) ' 203(1.42t02.91) <001

Table 5. Incidence of various levels of decline in eGFI[frnm values at 6 months postrandomization in the SPRINT participants
with CKD

oGFR Raduction No. of Events (% per 1 }r]" Intensive Treatment Versus Standard Treatment
from Month 6, %" Intensive Treatment, n=1330 Standard Treatment, n=1316 HR (95% Q1) P Value
50 7(0.17) 4(0.10) 1.45(0.48 to 5.62) 042

40 15(0.37) 14(0.36) 1.01(0.49 t0 2.10) 098

10 4(1.09) 35(0.91) 119(0.76 to 1.85) 044

J Am Soc Nephrol 28: ese—eee, 2017 CLINICAL RESEARCH | www.jasn.org
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CMAJ, August 6, 2013

Effects of intensive blood pressure lovwering
on the progression of chronic kidney disease: a systematic
revievw and meta-analysis

Jicheng Lv MDD PhD, Paryva Ehteshami BSc, Mark J. Sarmak MD, Hocine Tighiocouart MS, Min Jun PhD,
Toshiharu Ninomiya MD PhD, Celine Foote MD, Anthony Rodgers MD PhD, Hong Zhang MD PhD,
Haiyan Wang WD, Giovanni FIWV. Strippeoli MDD PhD, Viado Perkovic MID PhD

Treatment, . .

no. of eventslpatients Favours intensive : Favours standard
Patient subgroup Intensive  Standard HR (95%Cl) < treatment ; treatment >
Without baseline !
proteinuria :
Wuahl et al.™® NAS23 NA/A1 1.78 (0.62-5.14) E + >
Klahr et al.”” 128/210 133/201 0.77 (0.58-1.02) —-—Er
Appel et al.”? 98/357 83/376 1.39 (1.04-1.86) E_’__
Overall (2= 78.2%) 226/600 216/618 1.12 (0.67-1.87) ’
With baseline proteinuria E
Wahl et al.1 NA/67 NA/59 0.53 (0.33-0.87) ¢
Ruggenenti et al.14 38/169 34/169  1.00 (0.61-1.64) *
Klahr et al.? 178221 1771207 0.71 (0.56-0.91) E
Appel et al.” 114/181 126/176 0.76 (0.58-0.99) _
Hayashi et al.?” 2224 4230 051(0.09-2.78) |« B
Overall (12 = 0.0%) 332/862 341/841 0.73 (0.62-0.86) ’

. i I
0.2 0.5 1.0 2.0 5.0
HR (95% CI)




KEY - POINTS

* RAAS-I and renal protection: how
much is too much?
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Combined Angiotensin Inhibition for the
Treatment of Diabetic Nephropathy

Linda F. Fried, M.D., M.P.H., Nicholas Emanuele, M.D., Jane H. Zhang, Ph.D.,
Mary Brophy, M.D., Todd A. Conner, Pharm.D., Williarm Duckworth, M.D.,
David J. Leehey, M.D., Peter A. McCullough, M.D., M.P.H., Theresa O'Connor, Ph.D.,
Paul M. Palevsky, M.D., Robert F. Reilly, M.D., Stephen L. Seliger, M.D.,
Stuart R. Warren, J].D., Pharm.D., Suzanne Watnick, M.D., Peter Peduzzi, Ph.D.,
and Peter Guarino, M.P.H., Ph.D., for the VA NEPHRON-D Investigators>

Primary End Point

100 | GFR decline of 230 ml per minute
— or GFR decline of 250%
2 9| or ESRD Losartan + Placebo
—% 20 | or Death Losartan + Lisinopril
j= 8
s 70+
R 60-
E 509
Q
S 404
2 P=0.30
5 204 ‘
E 10— Losartan+lisinopril
[= 8
0 I I I I I l l l |
0 6 12 18 24 3o 36 42 43 54
Months since Randomization
No. at Risk
Losartan+placebo 724 641 543 453 335 238 149 75 14
Losartan+lisinopril 724 631 534 457 347 245 139 69 10
1448 T2DM randomly assigned pts
eGFR 30.0 to 89.9 ml/min by MDRD N Engl) Med 2013.

ACR>= 300 mg/g
median f-up 2.2 years

DOI: 10.1056/NEJMoal303154
Copyright © 2013 Massachusetts Medical Society




Serum creatinine elevation after renin-angiotensin system
blockade and long term cardiorenal risks: cohort study

Morten Schmidt,%? Kathryn E Mansfield,' Krishnan Bhaskaran,' Dorothea Nitsch,! Henrik Toft S@rensen,?
Liam Smeeth,! Laurie A Tomlinson’

End stage renal disease

22 15
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o 2
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thebmj | BMJ2017:3564791



Serum creatinine elevation after renin-angiotensin system
blockade and long term cardiorenal risks: cohort study

Morten Schmidt,%? Kathryn E Mansfield,' Krishnan Bhaskaran,' Dorothea Nitsch,! Henrik Toft S@rensen,?
Liam Smeeth,! Laurie A Tomlinson’
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KEY Points - Conclusions

Optimal BP values for CKD patients are still a matter of debate and should be
tailored on individual patients (comorbidities). Lower values likely to be of
greater benefit in the presence of albuminuria.

BP control, RAAS-I (and glycometabolic control) remain the cornerstones of
renal protection although J curve effect and ischemic nephropathy may limit
risk/benefit ratio of intensive treatment

With regards to specific mechanisms of renal protection, ongoing and future
trials, it should be acknowledged that clinical presentation of DN has changed
over the years (currently the non albuminuric phenotype is prevalent)

Exploiting full renoprotective potential of new drugs requires further
investigation on their pathogenetic mechanisms, namely Ideal BP values, effect
on renal haemodynamics and the BP-renal function J-curve phenomenon



