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Gli allievi di una Scuola Medica, sono come i bambi
Se diventano ignoranti,
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Mortalita cardiovascolare in adulti e bambini con C

KD in dialisi

Dialysis populations have increased
cardiovascular mortality compared to the
General Population (NCHS)

Annual mortality (3%)
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Challenges in pediatric transplantation:
The impact of chronic kidney disease and
cardiovascular risk factors on long-term
outcomes and recommended management
strategies
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Fattori patogenetici
tradizionali

Fattori patogenetici
nuovi emergenti




Fattori patogenetici
nuovi emergenti

Ipertensione
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Ca++/P, PTH
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Calcificazioni
Distrofiche

Ci deve essere quindi inflammazione?
Da dove arriva?




The elephant in uremia:
oxidant stress as a unifying concept of
cardiovascular disease in uremia

J. Himmelfarb, P. Stenvinkel, T. Ikizler and R. Hakim
Kidney Int 2002; 62 1524-1538

What Is uremia?
Retention versus oxidation

R.Vanholder, E.Schepers, N.Meert, N.Lameire .
Blood Purif 2006; 24: 33-38




Durante la riduzione del GFR, sin dalle prime
fasi di CDK secondo classificazione KDOQI

T : : g8 e Riducenti o
ossidanti :
g scavenger




Alterato stato
redox
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| 'alterata ossidazione e un processo che
Nasce nel mitocondri

Complesso I-1V ossidoriduttivo

La citocromo C ossidasi metabolizza circa il 90% | |
dell’O2




Produzione mitocondriale di ROS
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1-2% dell’02 sfugge a questa reazione e induce
La formazione di radicali liberi




Cellule ac_itihe NADPH
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Uremia:
a pro -oxidant milieu

A Amore, Oxford Book Clin Nephrol
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Patogenesi dell’ aterosclerosi .
1.Fasi iniziali

: formazione
placca

CD40

"S CD40 L

® |cAaM.1 CD11a/CD18

) _— Neutrofil
VCAM

I

Richiamo monociti
Macrofaqgi preattivati




Macrofagi attivati:
FOAM CELLS

2.espansione:
Perossidazione [SICSIMIERS
endotelio coalescenza
apoptosi Placca
necrosi

Amplificazione

LDLox Richiamo monociti

Lp(a) ox

Molecole adesione
Chemochine
Fattori crescita




3.coalescenza:
progressione di
formazione
della placca
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" Linfocita A
S piastrine

attivazione T linfocitaria

M onocite= 2 A8/ 4INF gamma
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4 apoptosi cellule
muscolari lisce
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schiumoseE rottura della capsula
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in HD le reazioni di biocompatibilita
Qriginano da

Fluidi
reinfusione

Dialisati




Le cellule endoteliali sono il target
Di prodotti delle reazioni di

hioincompatibili
Monociti '

Fluidi
lgfusione

Complemento
Coagulazione (A

«— K Dialisati
Piastrine Infocitl

vascolare WL ‘




Plasma levels of protein-3-chlorotyrosine.
a specific marker of MPO -catalyzed oxidation,

In HD patients
Himmerfarb J et al, Free Radical Biology and Medici ne 31: 1163-1169, 2001
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Healthy subject Hemodialysis Hemodialysis = Hemodialysis
3-CT, 3-NT, DT  3-Chlorotyrosine 3-Nitrotyrosine Dityrosine




Amore A et 2012 JN: AOPP in diabetic patients in HD
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Plasma levels of protein thiol groups and
carbonyl formation
In chronic kidnesy disease (CDK)

and hemodialysis (HD) patients
Himmerfarb J et al, Kidney Int 5/: 2571-2758, 2000

sulfhydryl groups carbonyl groups
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Ma nell'equazione matematica di questo ponte cosa ma  nca?

HAe=2 A +H?

+ -1
&, =4

[£14]
si fa il log ad entrambi i lati dell'equazione
+ [A7]
log K =log|H |+ 1o
gk, =log[i ] g[ HAl

. riarrangiandola

B 1 [47]
log| H] = lﬂgK“+lﬂg[HA]

—log[H"|= pH;—log K = pK_

[47]

H=pK_ +lo
ry P4, g[HA]

Purezza delle acque per dialisi




Aterosclerosi
Citochine e inflammazione: Ruolo dei Toll-like recep

batterii

macrofago




Ruolo dei Toll-like receptors nella bioincompatibil ita
al materiali di dialisi
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public forum

Cardio-Kidney-Damage: a unifying concept
Meguid El Nahas'

'S heffield Kidney Institute, Northern General Hospital, Sheffield, UK

Cellula endoteliale

Capillare

Aumento permeabilita : microalbuminuria

Denudamento endoteliale: inizio aterosclerosi




Ma il trapianto migliora il danno cardiaco e vascol are in
bambini e adulti affetti da CKD in dialisi?




Mezzi diagnostici per valutare danno cardiaco in
bambini con CKD in dialisi e dopo trapainto renale

B LOOFRF REC
UT COLLEGE 9OF <ID:D0S8BBES SHORT PPUR=1E DZa03 . 23
RIMNARRY HED]GIME(GH GOGKE 3 M= 0 : 2
" -E“."""" — [ _acH _
: - Right

Yentricle

- Ph!monaryr -
Aortic 1 o Artery
Root | \ .

B scendin'g

Aorta N

-

L

Pulse Wave
Consumo di ATP a riposo e dopo Velocity

esercizio




®

Necessita di standardizzare le
metodiche

<)

Aumentare la numerosita di casistica
(studi collaborativi)
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PROGRESSION OF LEFT VENTRICULAR HYPERTROPHY IN CHILDREN WITH
EARLY CHRONIC KIDNEY DISEASE: 2-YEAR FOLLOW-UP 5TUDY

Marr M. Mmzroee, MO, WS, Tiioras B Feman, MO, Jaeas Marmal, R, Sasora A Wi, RDCS, Borry | Grasocooe, ROCS,
Fraue R Kicury, M5, anp STeren B Danss, MO, Pell

(o Pedictr 208 1496715

Eccentric

Copyright & 2006 Nature Publishing Group
Nature Reviews | Molecular Cell Biology

Normal ‘

Concentric

31 bambini valutati al TO e T2 anni con Ecocardiogr  afia
(GFR 15-89 ml/min/1.73 m2)

T019% LVH —> T2 38%

Anemia
iperPTH, Ipertensione




PROGRESSION OF LEFT VENTRICULAR HYPERTROPHY IN CHILDREN WITH
EARLY CHRONIC KIDNEY DISEASE: 2-YEAR FOLLOW-UP 5TUDY

Marr M. Mmzroee, MO, ME, Tiiores B Frman, MO, Jaras Karmal, RM, Sasoea AW, RDCS, Borry | Grasocooe, ROCS,
Fraue R Kicury, M5, anp STeren B Danss, MO, Pell

(J Podiatr 20M6: 149:671-5)

Table IY. Comparison of children who did and did
not develop LYH at 2-year follow-up

Developed  Did not
L¥YH {n = dewvelop LYH
Yariable 8 n=17) P wvalue
Age, y 149+28 12640 &
BMI, kg/m’ 17.2+37 06+T6 A7
Baseline SEP index 0.89+0.09 091 +=0.06 55
A 5SBP index 0010012 Q.01 =010 &8
Baseline DBP index 0750107 0.77+0.11 Ja
A DBP index 0.01+023 0.05+0.11 B4
Baseline BUM, mg/dL 466+386 154+11% M
A BUN, mg/dL B6+147 15+5.4 A3
Baseline GFR. mLU/minute/ 38.6+228 407+ 149 20
1.73m?
A GFR, mL/minuee/| 7Im? 652246 08+174 )
Baseline calcium, mg'dL 9.1+04 95+04 2
A calcium, mg/dL 019004 0092013 o7
Baseline phosphorus, mg'  4.9+06 43+08 08
dL

i} phDS s TTTE it I ES R

Berzeline iPTH, pgiml 230+263

A iPTH, pgimL 12982085 +

eling hemoglobin, gdl
A hemoglobin, g 3=
Baseline LVM index, gim®" 30.6+34
A LVM index, gim®” 139=11.4

11.4=15

Accurato controllo di anemia,
PTH, Ca/P e PA
previene lo sviluppo di
LVH

EUN. blood wrea siroren.




BLOGD PRESSURE 1907; 6: 2B6-203

Heart Function in Patients with Chronic Glomerulonephritis and Mildly to
Moderately Impaired Renal Function

An Echocardiographic Study

ANNE PAULINE SCHROEDER', BENT @STERGAARD KRISTENSEN', CLAUS BROCKNER NIELSEN?
AND ERLING BIERREGAARD PEDERSEN®
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2D, M-mode e pulse wave Doppler ecocardiogramma




Limiti dell’ecocardiografia 2D, M-mode e doppler
A riposo e dopo sforzo

Assenza di standardizzazione;
Normalizzazione per

-Eta
- Altezza (deficit crescita in CKD)
- Peso
-PA

-Bambini in dialisi anurici: stato di idratazione

-Preload - Afterload




Transplantation

American Joumnal of Hidney Diseases, Vol 43, Mo £ [April}, 2004: pp T21-T2G

Abmnormal Cardiac Function in Children After Renal Transplantation

Mark M. Mitsnefes, MD, Thomas R. Kimball, MD, William L. Border, MBChS,
Sandra A Witt, RDCS, Betty J. Glascock, RDCS, Philip R. Khoury, MS, and

Stephen R. Daniels, MD, PhD

Trasspiant
Recplems Contas
Varlable in=29) =33 P
Ao iy] 145+41 135+40 Notsignificant
Females 14(28) 13 {38) Nat significant
Black race 7{24) 4(12) =0.05

Height {m} 143 +018 1E£3 018 HNotsignificant
Weight{kg) S08+120 515=2M7T Notsignificant
BMI (kgm®) 224+51 207 +44 Notsignificant
Indexed 3BP D0.93 = 0.08 0.EO0 + 0.08 <0.0M

indexedDBF 033 +0.12 073

/--m- T

LV Redaxation LV Compillarecs
{Em) [E-Em ratio)
Varabe ] R P H RE =

VM index (g/m*"j—007 034 002 009 D38 Q02

. S e R S o At

Varlable

Transpian: Raciplents {n = 29) Controls [n = 33) [

LW struchure
LVED {cm)
LWPY {cm)
Siephem (o)
LWM index igm*T)
Conceninic LVH
Eccentric LVH
Concenine remodeling
Left atrum
Left atrial dimensicn (o)
Inderad |ef sfriem size (k)
Systolie functon
Shorening Tachior (%)
Wallstress gicm:)
LV contractity
VILF difference
LV contractle reserve
| e |
Diastole funclion
LW relaxation
E-A ratio
Em
LV compliance
E-Emi ratiz

43 +05 45 06
083 + (.12 1.76 +0.23
087 +0.12 173 +0.13
417 +110 1T +£53

221 0 (O

7 {34) 0 (o

3 (10) 3 (10}
277 +0.44 246 040

188 =028 | 46 & 046
412 +e8 186 +3.8
4304 53.1 £ 126
D14 +0.15 ~1.04 +0.04
081 +0.12 1.58 + 0.14

1805 21 +04

17 +19 133 +23

33+23 70+18
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NI el T IS E

CHD fn = 15)

{CiD; o= 270
no=6/HD: n= T}

CkD in = B}

(CED: n= 2P0

n=3Hn =13 T (n= 8
Age iy 146+ 53 a5+ 54
Gender (male/female) B2 62
Tima edapsed befone and B .1-Z8) & (2.8-6.5]}
after Tx at CMA imoniths]
Serm calciem e 23+ 03 24+ 02
aerum. phosphates fris) 18+ 04 1.2+ 03"
Serum cholestensl fma| 45+ 15 43+ 06
serum tryglicenide (el 28+13 1.8+ 09
Total semsm protein (gL} B+ 6 Tit 4
aerem albemin g/} 41 +5 45+ 2
Serum hemogiobin (gL 107 £ 17 122+ 14
Hemat ocrit | %o 35 3ot 5
ST Creatining (g + 73 10E+ 27
£ soong of systolic. biood pressune 116 +.163 .52+ 1.18
£ soone of diastodic blood pressune 021 + DE8 060+ 142
MNumber of antimpertensive agents 34+18 21%1

Age (yr}
iender |mala/femala)

Tme ondisksizfafter T at CMA (yr]

SEAT Cakium fma)

SEnm phasphate {msd)

=T cholesteno] fma}

Serum trygicoride (mu)

Total sonem protein gL

Serum albumin (gL

Senm’ hamoglobin (gt
dematocrit ()

Plasma PTH {pg/m|

BENNTI Creatiing | i)

Feoore of systolic blood pressune
Faioe of diastolic bleod pressire
Mumbar of antibypertensive agonts

12
a7
1.2{0Z2-h5|
i3+07
0+ 08
Jg+ 08
15+ 07
B+ B
Mth
16+ 12
n+4
214 {135
T8 + 312
2m+ 2
257+ 756
131+18

5 [.4-15.4
24 + 05
15+0.3"
18 + 1.0
15+1.1
7+ 6
45 +4°
177 £ 12°
W+ 4°

72 (75"
125 + 67
158 + 1.49

057 + 1.65°
19.+15"

stolic and diastolic bood pressone vahies ane presented 25 Mean 7 500
a-+ &0 (18] "p < 00 companed with CED.
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Is There a Relation Between Duration of Cyclosporine Usage and
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End-Stage Renal Diszase and Cardiomyopathy in
Children: Cardiac Effects of Renal Transplantation
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Early cardiac dystunction in pediatric patients on maintenance
dialysis and post kidney transplant
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Effect of kidney transplantation on heart
conduction disturbances in children treated
with chronic hemodialysis — A pilot study

Polak-Jonkisz D, Laszki-Szezachor K. Sobieszczanska M, Makulska 1, | Dorota Polak-Jonkisz', Krystyna
Pilecki W, Rusiecki L, Zwolinska D. Effzct of kidney transplantation on | Laszki-Szczachor', Matgorzata

heart conduction disturbances in children treated with chronic Sobieszczanska®, Irena Makulska’,
hemodialysis - A pilot study. Witold Pilecki®, Lestaw Rusiecki® and
Pediatr Transplantation 201 1: 15 835-843. @201 1John Wiley & Soms A/S. | Danuta 2wolinska’

La piu frequente causa di morte cardiovascolare nei bambini con CKD
anche dopo Tx e la morte improvvisa per disturbo de lla conduzione

Nell’adulto: stroke, infarto miocardico
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heart conduction disturbances in children treated with chronic Sobieszczanska’, Irera Makulska®,
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Pediatr Transplantation2011: 15: 835-843. 22011 John Wiley&SonsA S. | Danuta Zwolinska'
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Cardiovascular risk assessment in children
following kidney transplantation
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Cardiovascular risk assessment in children following kidney trars-
nlintation
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Rischio di mortalita cardiovascolare dopo Tx

Attila J. Szabo and Georoe S. Reus2

Progresslve renal ; Decreasing graft function, ’
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Risk of cardicvascular
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Il rischio dopo Tx migliora ma e sempre piu alto ri spetto alla
popolazione di controllo
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