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RILEVANZA EPIDEMIOLOGICA DELLA PATOLOGIA RENALE

Age-standardized prevalence rate
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RILEVANZA EPIDEMIOLOGICA DELLA PATOLOGIA RENALE
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STADAZIONE DELLA MALATTIA RENALE

Kidney damage stage
albumin/creatinine ratio
Description and range

Al A2 A3
oo | Moderte | Sevre
Descriptionand ange <omgfg | 30300mgfg | >300me/g
“Normo-" “Micro-" “Macro-"

STADIO 1 Normal or high 290

STADIO 2 Mild decrease 60-89

STADIO 3a Mild to moderate decrease 45-59

STADIO 3b Moderate to severe decrease 30-44

STADIO 4 Severe decrease 15-29

STADIO 5 Kidney failure <15
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LA PERDITA DI FUNZIONALITA RENALE E PROGRESSIONE DELLA DANNO
GLOMERULARE E DIABETE: EFFETTO SUL RISCHIO EVENTI CVD

Data for 1,024,977 participants (128,505 with diabetes) from 30 general
population and high-risk cardiovascular cohorts and 13 chronic kidney disease cohorts

C cardiovascular mortality C Cardi | rtality
dardiovascular morcall
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eGFR = estimated Glomerular Filtration Rate Diabetes

ACR = urinary albumin/creatinine ratio .
y No Diabetes
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IL RISCHIO CARDIOVASCOLARE NEL PAZIENTE NEFROPATICO

MEN | SCORE
210%

A o210 B O Gl Subjects with any of the following:

+ Documented cardiovascular disease ‘CVD).
clinical or unequivocal on imaging. Documented
CVD includes previous myocardial infarction
(M), acute coronary syndrome (ACS),
coronary revascularisation (percutaneous
coronary intervention (PCl), coronary artery
bypass graft surgery (CABG)) and other arterial
revascularization procedures, stroke and
transient ischaemic attack (TIA),and peripheral
arterial disease (PAD). Unequivocally
documented CVD on imaging is what has been
shown to be strongly predisposed to clinical
events, such as significant plaque on coronary
angiography or carotid ultrasound.

* DM with target o damage such as
protelnuna or mﬁ a major nsE Ector such
evere CKD (G -BDH'MI fﬂ'.'.'.ﬂ

+ A calculated SCORE >10% for 10-year risk of
fatal CVD.

!Symllc blood pressure (mmHg)l

11
00
00
00
5 6

1Toml cholesterol (mmol/L) |

Low CVD countries are Andorra, Austria, Belgium, Cyprus, Denmark, Finland, France, Germany, Gr
Luxembourg, Malta, Monaco, The Netherlands, Norway, Portugal, San Marino, Slovenia, Spain, Swede
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EVIDENZE DALLE NUOVE TERAPIE IPOGLICEMIZZANTI E ANTI-
IPERTENSIVE PER IL PAZIENTE NEFROPATICO

SGLT2 o
Inhibitors

30-300

CVD events GFR ACR (mg/g)
reduction
6 DECLARE V 85 13
@ CANVAS V 76 12
6 EMPA-REG V 74 18
@ CREDENCE V 56 927
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EVIDENZE DALLE NUOVE TERAPIE IPOGLICEMIZZANTI E ANTI-
IPERTENSIVE PER IL PAZIENTE NEFROPATICO

SGLT2 o Sacubitril/
Inhibitors Valsartan

CVD events GFR ACR (mg/g) CVD events GFR ACR (mg/g)

reduction reduction
6 DECLARE V 85 13 PARADIGM- 55-75 ?

HF v
@ CANVAS Vv 76 12
G PARAGON X 55-75 ?

6 EMPA-REG V 74 18
@ CREDENCE V 56 927
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La terapia ipolipemizzante per la prevenzione cardiovascolare del
paziente CKD non in dialisi: the lower, the better

SHARP Trial: Study of Heart and Renal Protection

55 4650 simva+tezetimibe vs 4620 placebo
T Risk ratio 0.83 (0.74 — 0.94)
£ 2 Logrank 2P=0.0022
@ Placebo
£
R Eze/simv
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Paziente CKD in dialisi: ridotto beneficio della terapia con
statina nella prevenzione cardiovascolare

SHARP Trial: Study of Heart and Renal Protection

4650 simva+tezetimibe vs 4620 placebo
(3023 patients in dialysis)

Not on dialysis
MDRD estimated GFR (mL/min per 1.73 m’) (' ,=0-12; p=0-73) )
260 Y44 (6-8%) 3/44 (6-8%) . . 084 (017-418)
230 <60 87/1100 (7-9%) 11071055 (104%) ’ 0.75{057-1.00)
215 <30 127/1246 (10-2%) 168/1319 (12-7%) —i— 078 (0-62-098)
<5 67/614 (10-9%) 81/607 (13 3%) . 082 (059-113)
Urinary albumin:creatinine ratio (mg/g) (x’,=0-38; p=0-54) :
<30 44/545(81%) 53/562 (94%) - - 0-85(057-1.26)
230 5300 93/1032 (90%) 128/1076 (11.9%) - 0.75(057-0.97)
>300 123/1203 (10.2%) 160/1156 (13-8%) —a—— 072(057-0.91)
| Subtotal: noton dialysis  296/3117 (9-5%) 373/3130 (11:9%) ————— 078 (0-67-091) |
Dialysis (x',=154; p=0-21) —
Haemodialysis 194/1275 (15:2%) 199/1252 (15-9%) ——.-— 095 (0-78-115)
Peritoneal dialysis 36/258 (14-0%) 47/238 (19.7%) - - : 070 (0-46-1.08)
Subtotal: on dialysis 230/1533 (15-0%) 246/1490 (16 5%) — 0-90 (0-75-1:08)
Heterogeneity between patients on dialysis and not on dialysis (x',=1-34; p=0-25)
L] L] T T T 1
Relative risk
(95% C.1.)

< a

Statin+eze Placebo better
better
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INDICAZIONI DA PARTE DELLE LINEE GUIDA EAS/ESC PER IL
TRATTAMENTO IPOLIPEMIZZANTE DEL PAZIENTE NEFROPATICO

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

Recommendations Class® Level®

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
Ol A L‘ . 489493

The use of statins or statin/ezetimibe combina-
tion is recommended in patients with non-dialy-
sis-dependent stage 3—5 CKD.>142224%54%

In patients already on statins, ezetimibe, or a sta-

tin/ezetimibe combination at the time of dialysis

la C

initiation, continuation of these drugs should be
considered, particularly in patients with ASCVD.
In patients with dialysis-dependent CKD who

are free of ASCVD, commencement of statin

therapy is not recommended.??%?*!
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TERAPIE IPOLIPEMIZZANTI NELLA PREVENZIONE CARDIOVASCOLARE
DEL PAZIENTE NEFROPATICO: QUALE SPAZIO PER PCSK9?

i PCSK9 Mechanism of Action

LDL receptor LDL receptor

LDL
particle .

Recycling
of LDL-R
Endocytosis /

LDL
particle

@ ) i " )
f 4 f 5
N Clarthrin- " Clarthrin-

coated coated

/ vesicle \ / vesicle

Endosome W Lysosome
Hepatocyte Hepatocyte
LDL degradation and recycling of LDLR PCSK9-mediated degradation of LDLR

Lambert G, et al. J. Lipid Res. 2012;53:2515-2524.°]
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mADbs anti-PCSK9 NELLA PREVENZIONE CARDIOVASCOLARE:
IN ATTESA DI TRIALS SPECIFICI PER IL PAZIENTE NEFROPATICO

Analisi Post-Hoc studio FOURIER

Follow-up:
38 months.

Primary endpoint:

CV death, MlI, stroke,
hospitalization, unstable angina,
coronary revascularization

Secondary endpoint:
Composite CV death, MI or stroke.

Renal endpoint:
>= 30% GFR decline
>= 40% GFR decline
>= 50% GFR decline
(either by diabetes y/n)
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mADbs anti-PCSK9 NELLA PREVENZIONE CARDIOVASCOLARE:
IN ATTESA DI TRIALS SPECIFICI PER IL PAZIENTE NEFROPATICO

Kaplan-Meier Event Rate
(%)

Mo. of patlents

Analisi Post-Hoc studio FOURIER

Primary Endpoint B Key Secondary Endpoint
HR 0.89 HR 0.85 HR 0.82 HR 0.79 HR 0.82 HR 0.75
95% Cl: 95% Cl: 95% Cl: 95% Cl: 95% Cl: 95% Cl:
0.76-1.05 0.77-0.94 0.71-0.94 0.65-0.95 0.72-0.93 0.62-0.90
- Absolute Risk absolute Risk Absolute Risk 20 - absolute misk Absolute Risk absolute Risk
| Reduction-1.5% Reduction-1.8% Reducton-2 2% - 18 L Reduction-2 5% Reduction-1.5% Reduction-1.7%
- 146 &1 Prtaraction = 077 E 16 Prtoractnn = .75
i 12.2 g M- Lo
&
2
o
=
:
2,302 2,41 7456 7578 4,024 4,053 No. of patients 2,302 241 7A56 7578 4,024 4,053
Stage 23 Chronic Stage 2 Chronic Preserved Kidney Stage z3 Chronic  Stage 2 Chronic Preserved Kidney
Kidney Disease Kidney Disease Function Kidney Disease Hidney Disease Function

B Evolocumab g Placebo
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IL PUZZLE DI FATTORI DI RISCHIO CHE INSORGONO
CONTESTUALMENTE AL DECORSO DELLA MALATTIA RENALE

TRADITIONAL RISK FACTORS

* Age * Left ventricular
« Male sex hypertrophy
* Hypertension » Diabetes
* Smoking * Dyslipidemia :
NOVEL AND UREMIA RELATED RISK FACTORS <_/
Oxidized Oxidative stress Sympathetic activation
Subclinical hypothyroidism _— A A
£y Inflammation %U

Uremic bone disease
Leukocyte

activation Volume overload X

L Endothelial Protein-energy wasting
dysfunction

Insulin resistance —

Vascular calcification
Uremic toxins -~ =¥ & (. .

Fat mass: adipokine imbalance — | = = —,{%

Genetics/epigenetics

Coagulation disorders

Atherosclerotic plaque
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DALL’OBESITA ALLA MALNUTRIZIONE: IL RIMVODELLAMENTO
METABOLICO DURANTE IL DECORSO DELLA MALATTIA RENALE

GFR 90.2 GFR 40.0 Dialysis FM Fat
mL/min/1.73 m? mL/min/1.73 m? (pre-dialysis session) mass

mass
(+water)

A Android

(abdominal)
fat

G Gynoid

(gluteal)
fat

Uomo Eta: 74 Uomo Eta: 75,8 Uomo Eta: 75,2
BMI: 26,8 Kg/m? BMI: 26,9 Kg/m? BMI: 26,0 Kg/m?
%FM: 30.6 %FM: 40.0 %FM: 25.0
%LM: 69,4 %LM: 59,9 %LM: 74.9

A: 39,8 A: 52,4 A: 27.0

G:31.1 G: 35,2 G: 28.8

AIG: 1,28 A/G: 1,49 A/G: 0.49
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L’UREMIA FOMENTA LA PERDITA DI MASSA MUSCOLARE E LA
CACHESSIA NEL PAZIENTE NEFROPATICO IN DIALISI

=R l

i QD= 15-35 ml/min
UF=0 | 1| EMOFILTRO |
% QB =150- 200 ml/min

2
Q15
C
o 1
U R2=0.32
Q. 05 i 0.486
=<0.001
0
0 50 100 150 200 250

urea pre-dialisi (mg/dL)
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«THE OBESITY PARADOX» NEGLI STADI AVANZATI DELLA
PATOLOGIA RENALE

Mortalita per tutte le cause; studio di registro US hemodialysis units
121,762 pazienti emodializzati
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Relazione tra alterazione metabolica e immuno-infiammazione nel
rischio CVD del paziente nefropatico

Obesity Insulin resistance B-cell dysfunction

\il

Systemic metabolic
failure

Hyperglycemia O‘o
Dyslipidemia O‘O

Immuno-
inflammatory
efficiency
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Relazione tra alterazione metabolica e immuno-infiammazione nel
rischio CVD del paziente nefropatico

Obesity Insulin resistance B-cell dysfunction

\il

Systemic metabolic
failure

Hyperglycemia O‘o
Dyslipidemia O‘O

Cellular metabolic

adaptation
¢r < >
e $®
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“Low-grade inflammation” predice incidenza di T2D

hsCRP and Incident Type 2 Diabetes IL-6 and Incident Type 2 Diabetes
& 4 — hsCRP Tertile 1 Q4 — IL-6 Tertile 1
- = hsCRP Tertile 2 -- IL-6 Tert!le 2
--- hsCRP Tertile 3 -=- IL-6 Tertile 3 -
S - | .- S K
- - = : '_ - -
S Lo
— S o
E o g e ~ :
@ T c
)
2 S
[} o
° £
[&]
= o | .02) 2
e g
2 5
= =
= S
= O
) 0 ©
o - o -
T T T T T T T T T T T I
0 1 2 3 4 5 0 1 2 8 4 5
YeaI’S Years

S

<=EANTOS

~anakinumab Anti-inflammatory Thrombosis Outcomes Study

Canakinumab Anti-inflammatory Thrombosis Outcomes Study (CANTOS)
Everett ACC 2018
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Inflammazione o metabolismo: quale target terapeutico prioritario
nella prevenzione CVD del paziente nefropatico?

Obesity Insulin resistance B-cell dysfunction

~ { /

Systemic metabolic
failure

Hyperglycemia O‘o
Dyslipidemia O‘O

Cellular metabolic
adaptation

Manipulation of metabolic
pathways to improve immune
efficacy

Metabolic rewiring Immunometabolic checkpoints
SCFA, mannose TLR4, CD36

Improved disease outcome
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Inflammazione: target terapeutico nella prevenzione CVD del
paziente nefropatico?

Cholesterol Crystals

$iNOS, Endothelin-1
# Chemokines, Cytokines
4 Adhesion Molecules

* Macrophage Activation

4 Vascular Inflammation
# Endothelial Dysfunction
4 Atherosclerosis

* Smooth Muscle Proliferation

Neutrophil Extracellular Traps Atheroprone Flow

Anakinra
IL-13 <= Colchicine
<% ( Tocilizumab j
b
Y S
IL-6 <€ Low-Dose Methotrexatej
/—- |
Vascular hsCRP
PAI-1 Risk (mg/L)
~«— Fibrinogen <«— > CRP > High >3

Liver

Intermediate............... 1-3

CANTOS trial

LoDoCo trial
(Ongoing)

CIRT trial
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Inflammazione: target terapeutico nella prevenzione?

) %g F TOS Evidenze cliniche

Canakinumab Anti-inflammatory Thrombosis Outcomes Study

Variazioni di hsCRP e IL-6 dopo canakinumab in pazienti dello Studio divisi per dosaggio

- Median Percent (IQR) Reduction Compared to Placebo

50 mg -49.2 (-20.0, -67.2) -25.7 (0.7, -46.6)
150 mg -61.5(-33.3, -75.8) -37.4(-9.1, -54.9)
300 mg -67.1 (-43.2, -80.6) -43.4 (-21.0, -60.0)
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Inflammazione: target terapeutico nella prevenzione?
Evidenze cliniche

@N TO S Stable CAD (post M) 35 éoll,(l) r%(t)gis

Residual Inflammatory Risk .
Canakinumab Anti-inflammatory Thrombosis Outcomes Study (hSCRP >2 mg/L) April 2011 - June 2017

1490 Primary Events

Randomized Randomized Randomized Randomized
Canakinumab 50 mg Canakinumab 150 mg Canakinumab 300 mg Placebo
SC g 3 months SC g 3 months SC g 3 months SC q 3 months

Primary Cardiovascular Endpoint: Nonfatal MI, Nonfatal Stroke, Cardiovascular Death (MACE)
Secondary Cardiovascular Endpoint: MACE plus Unstable Angina Requiring Urgent Revascularization (MACE+)

I Pre-Specified Secondary Endpoint: New Onset Diabetes among Patients with Protocol-Defined Pre-Diabetes at Trial Entry I
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Inflammazione: target terapeutico nella prevenzione?
Evidenze cliniche

=S O [ | oo

Residual Inflammatory Risk .
(hsCRP > 2 mg/L) April 2011 - June 2017
1490 Primary Events

Canakinumab Anti-inflammatory Thrombosis Outcomes Study

Randomized Randomized Randomized Randomized
Canakinumab 50 mg Canakinumab 150 mg Canakinumab 300 mg Placebo
SC q 3 ma nthe CC n 2 mnnthe CC n 2 mnnthe O O e eaat s

PAZIENTI AD ELEVATO RISCHIO CVD, IN
TERAPIA IPOLIPEMIZZANTE AGGRESSIVA,
BENEFICIANO DI ULTERIORE -15%
NELL’INCIDENZA DI EVENTI CVD

[ CON CANAKINUMAB

I Pre-Specified Secondary Endpoint: New Onset Diabetes among Patients with Protocol-Defined Pre-Diabetes at Trial Entry I
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Inflammazione: target terapeutico nella prevenzione?
Evidenze cliniche nel paziente nefropatico

@NTCS Stable CAD (post MI)

Canakinumab Anti-inflammatory Thrombosis Outcomes Study Residual Inflammatory Risk

anakinuma i-i y is Ou

(hsCRP >2 mg/L)
N=10,061

NO CKD CKD

Placebo + Treated + Placebo + Treated +
GFR> 60 GFR> 60 GFR< 60 GFR< 60
N=2,717 N=5,467 N=626 N=1,249
| 1. MACE and MACE Plus |
I 2. MACE and MACE Plus based on Diabetes I
I 3. Control of renal function and albuminuria (urinary creatinine/albumin ratio) I
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Inflammazione: target terapeutico nella prevenzione?
Evidenze cliniche nel paziente nefropatico

<=EANTOS

Canakinumab Anti-inflammatory Thrombosis Outcomes Study

Canakinumab riduce lI'incidenza di eventi CVD in pazienti CKD

Placebo
Canakinumab
GFR < 60 ml/min/1.73 m? GFR > 60 ml/min/1.73 m?2
0.4 - 0.4 -
g 03+ HR: 0.82 g 03 HR: 0.86
g 95% Cl: 0.68-1.00 c 95% Cl: 0.77-0.97
= P=0.05 2 P=0.012
wJ e
E e =
v 0.2 T 2 0.2 :
: , =
3 01- S 01-
- ~ i " =
0.0 . . . . . 004 — . . . .
0 1 2 3 4 5 0 1 2 3 4 5
Follow-Up (Years) Follow-Up (Years)
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Inflammazione: target terapeutico nella prevenzione?
Evidenze cliniche nel paziente nefropatico

Canakinumab non riduce eventi CVD in pazienti con nefropatia diabetica

O o

bb

Placebo Canakinumab Canakinumab P
hsCRP >2 mg/L | hsCRP <2 mg/L
; (after 3 months) | (after 3 months)
¢® | CKD +T2D 281 265 269
D+
MACE; 9,13 (81) 7,95 (6,9) 6,94 (63) 0,13
incidence (n)
CVD mortality; 4,047 (40) 4,04 (38) 3,13 (31) 0,30
incidence (n)
Total mortality 6,42 (63) 6,07 (57) 5,06 (50) 0,22
incidence (n)
@ CKD - T2D 311 284 347
MACE; 6,86 (70) 5,26 (51) 4,19 (52) 0,0053
incidence (n)
CVD mortality; 3,12 (35) 2,75 (28) 1,45 (19) 0,0079
incidence (n)
Total mortality; 4,63 (52) 4,82 (49) 3,21 (42) 0,065
incidence (n)

UNIVERSITA DEGLI STUDI DI MILANO

DIPARTIMENTO DI SCIENZE
FARMACOLOGICHE E BIOMOLECOLARI




Lezioni dagli studi pre-clinici e trials: effetti immunometabolici delle
terapie reumatologiche e oncologiche

(programmed
death and ligand-1)

. to prevent their de-activation

Drug Mechanism of ‘;
action ‘@
()
Canakinumab Anti IL-1beta . -4 CRP -no effect on new-onset diabetes reduction -no effects on renal outcomes
antibody - IL-6 -no effect on HB1Ac neither in prediabetes
-reduces vascular inflammation . nor in T2D i
Atezolizumab Anti-PD and Anti- -controls T lymphocytes with malignant cells -associates with acute kidney injuries in pre-
And Nivolumab PDL-1 T HB1AC clinical models

Tocilizumab IL-6 receptor -4 CRP - JHB1Ac in rheumatoid arthritis patients -Stabilizes Renal Function in Kidney Transplant
inhibitor T T cells responsivness and T regulatory . Recipients
. activity .
Etanercept Chimeric antibody -4 TNF-alpha - glucose levels - Possible glomerulonephritis in RA patients
TNF-alpha -4 CrRP . linsulin levels
antagonist . -1 reglatory T cells activity .

. Effetto positivo

. Effetto negativo

Nessun effetto
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“Rischio inflammatorio residuo” nel paziente CKD:
Una strada ancora molto lunga da percorrere




Lezioni dagli studi pre-clinici e trials: effetti immunometabolici delle
attuali terapie farmacologiche

. -{ glycated hemoglobin

Drug Mechanism of o 4
action
Glibenclamide Inhibits ATP- - Tinsulin secretion by beta cells in - Preserve kidney function in rats -4 IL-1beta secretion by pancreas

sensitive K* channel . pancreas . J innate response against infection in .
in beta cells - linsulin resistance advanced renal disease

Metformin AMPK agonist - Tinsulin secretion by beta cells in pancreas . -T cellular energetic homeostasis

. -4 insulin resistance X . 4 mTOoR > | glycolysis

Pioglitazone PPAR-gamma -J insulin resistance -4 albuminuria -d cytokines secretion by monocytes

agonist . .’nmunomodulatory activity of visceral

adipose tissue-resident Tregs
-\ CRP

Canagliflozin

SGLT2 Inhibitor

-T Glucose urinary secretion
-modest effect on insulin secretion

. - albuminuria

-4 ckD progression to end-stage renal disease
-4 CV mortality in CKD

-¥ 6-Phosphofructokinase
. -T autophagy (T AMPK, p62)

Empagliflozin

SGLT2 Inhibitor

-T Glucose urinary secretion

-Finsulin sensitivity

-4 albuminuria
-4 cV mortality in CKD

-7 anti-inflammatory M2 macrophages

-4 TNF-alpha

-¥ glucagone secretion

-4 NF-kB activity in rat insulinoma

receptor blocker

-not clear effects on pancreatic homeostasis

Linagliptin, Dipeptidyl
Sitagliptin and peptidase-4 (DPP4) -Tinsulin secretion by beta cells in pancreas - albuminuria -4 NLRP3 inflammasome
Saxagliptin inhibitor - glycated hemoglobin -Imicrovascular complications in CKD patients -{ Caspase activity
. . - IL-1beta secretion

-\ CRP

Exenatide GLP-1 receptor . -J insulin resistance X -V CRP
agonist - glycated hemoglobin . .

Sacubitril / Neprylisin inhibitor -4 blood pressure - 1 glomerular pressure - cardiac oxidative stress and inflammation
Valsartan + angiotensin-II iy 1 hepatic and muscle glucose sensitivity . - glomerual oxidative stress -attenuates renal tubular injury

Low Protein Diet

A part of the
«Nutritional
Therapy»

- Beneficial effect on glucose metabolism
Tn be understood in ESRD

-control the intra-glomerular pressure and

.‘fferent/efferent tone

-Reduces fibrosis by reducing mesangial TGF-
beta production
. +1 -y low-grade inflammation
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HDL : tra metabolismo del colesterolo
e immuno-infiammazione

Lipoproteine HDL e ruolo nelle infezioni

TYPE OF INFECTION HDL-MEDIATED EFFECT

Bacteria Infection/Sepsis

+Favor LPS/LTA binding and neutralization.
*Favor LPS/LTA clearance

*Inhibit LPS (LTA)-induced cytokine release
+*Inhibit of LPS (LTA)-induced cell activation
+Induce an early inflammatory response

Parasites ) .
*Support Apoll, Apo-Al and HRP interaction

e to form the trypanosoma lytic factor-1 (TLF-

' 1). complex. Apoll then traffics to the
@' f}‘ trypanosomal lysosome, where causes
~ /
17

swelling which kills the trypanosome.

Virus +*Dampen (ApoA-1 mimetic peptides) the
ABCA-1 impairment induced by the HIV-1 Mature HOL |
Mef protein. | ]
+Inhibit cell fusion, both in HIV-1-infected T

cells and in recombinant vaccinia-virus-

infected CD4+ Hela cells.

+Compete with Hepatitis C virus on SRBI

interaction to dampen virus entry?

Acute phase-HDL

1 Antisinflammatoryactivity
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HDL-C e HDL nel paziente nefropatico: quali evidenze?

Le lipoproteine HDL sono sensibili al milieu uremico

control apoA-V, RBP?, TR uremic
H DL antltrypsm H DL
PL = Phospholipids
FC = Free cholesterol s?ggl é;:ggl gg T % T
LPC = Lyso-phosphatidyl-choline PL FC LPC TG

TG = Triglycerides
SAA1 = Serum Amyloid A 1
Lp-PLA2 = Lipoprotein-associated phopholipase A2
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HDL-C e HDL nel paziente nefropatico: quali evidenze?

Ridotta esterificazione del colesterolo e ridotta quantita di
LCAT nel paziente CKD e nel paziente in dialisi

CKD-HD CKD Controls P

LpA-1, mg dL™! 43.1 + 12.8 55.2+ 159 50.1 + 13.2 <0.0001
LpA-L:A-L, mg dL™' 49.2 + 13.6 64.0 + 14.4 B4.6 + 12.7 <0.0001
Pre-p HDL, % 17.1 £ 4.7 15.8 + 4.7 13.1 + 3.2 =0.0001
HDL size, nm 11.2 + 0.4 11.1 £ 0.2 11.2 + 0.3 0.267

HDLy size, nm B8+ 0.4 8.9 +£ 0.2 8.8 + 0.3 0.372

Unesterified/ total cholesterol 0.34 + 0.05 0.29 + 0.04 0.27 + 0.02 <0.0001
CER, nmol mL™" h™! 30.2 + 11.2 28.9 + 10.7 38.5 + 8.5 0.0001
LCAT activity, nmol mL™" h™! 26.1 + 9.9 30.0 + 8.8 36.0 + 6.4 <0.0001
LCAT concentration, pg mL ™' 4.01 + 0.92 4.64 + 0.75 5.05+ 0.73 =0.0001
CETP concentration, pg mL ™' 1.36 £ 0.35 1.61 + 0.36 1.57 £ 0.34 <0.0001
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HDL-C e HDL nel paziente nefropatico: quali evidenze?

Ridotto HDL-C emerge come prominente marcatore associato a CKD

RR (C.I. 95%)

Diabetes - @
Obesity - He
Hypertension - o
Carotid plaque - e
Endothelial dysfunction <+ e
Triglycerides > 170 mg dL" - H&
Total cholesterol > 200 mg dL-? ——
apo A-I —@&—1
apoB/apo A-l - Ho¥
HDL-C —®— -
| |
/'\ Q N
Controls (GFR > 70 mL min™' 1,73 m™2) CKD cohort

453 no-CKD (PLIC) 163 CKD (no dialisi)
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HDL-C e HDL nel paziente nefropatico: quali evidenze?

[ —
o

Ridotti

quartile (lowest)
guartile

quartile (highest)

(a)

05—

04—

=
W
I

Cum events

=
b
|

01=

00—

livelli di HDL-C predicono la progressione della
patologia CKD nel tempo (7 anni)

Raddoppio creatinina e/o
Ingresso in dialisi

P=0.001

m_lm eu!m
Follow-up (months)

(b)

05—

04—

o
s
|

Cum events

=
]
|

01 =

00—

0.00

Dimezzamento di GFR
basale

P=0.017

40.00 60.00 80.00 100.0
Follow-up (months)
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HDL-C e HDL nel paziente nefropatico: quali evidenze?

Estremi livelli di ApoA-I predicono la progressione della
patologia CKD nel tempo (7 anni)

Raddoppio creatinina e/o

1° quartile (lowest) Ingresso in dialisi

2° quartile

4° quartile (highest)

0.3-

P=0.029

Cum events
(=]
N

o

0.00 2000 4000 60.00 8000 100.0(
Follow-up (months)

P =0.087
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HDL-C e HDL nel paziente nefropatico: quali evidenze?

Ridotta concentrazione di LCAT predice la progressione
della malattia CKD

1st LCAT tertile (lowest)
3'd LCAT tertile (highest)

Cumulative events

0,47

0,3

0,2-

0,17

0,0~

Endpoint:

Raddoppio creatinina e/o
Ingresso in dialisi

*P=0.018

-

Prrenp= 0.038

1 T 1 T I
36 48 60 72 84

follow-up (months)

Lower HR(95% C.l1.) Upper
1.126 2.894 7.440
| |
| o 0.696 1.545 3.432
1
N Q
Rischio di Rischio di
evento evento
ridotto aumentato
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HDL-C e HDL nel paziente nefropatico: quali evidenze?

Ridotta concentrazione di LCAT predice

Annual urinary albumin change

-10 -

-20 -

30 A

20 A

101

la variazione di GFR

CKD cohort (nefroPLIC)

oy 1= 1= P=0.017

1st LCAT 2nd LCAT 34 LCAT
tertile (n=40) tertile (n=41) tertile (n=39)
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HDL rilevanti nel danno renale e glomerulare del paziente nefropatico?
Una strada ancora molto lunga da percorrere







