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I Sessione

Monitoraggio e prevenzione
delle complicanze nel diabete

Moderatory: I Manzato (Masforg), M. Plebany, (Padora)

LIS - ()30 Presentazione dell' meoniro
(19300 - TN Standardizzasone ematolomeca

i i i |
[Lr. L. & -'".'lu'u'llu'.. | ...""'lu'..'.l

LCROEE - TEk30 '3.|:1n|‘-]i4'.1ﬂ;u del duabete melliro

I.I-.I. .I-.I'--'.'.'-ll".:.'-'.l'.'.".n'. | graid)

L300 - T1:0H) [ scusswomn

11:00 - 11:30 Coffee break

112300 - 12:(H) Ruolo dellemoglobma ghcata nel
momtorageo del paziente dmbetico
M. Carta, Viewsal

[ 2:000 - 12:3) standardizzazione della determmazione
dell' emoglobma ghican

122300 - 135:0M) lf'iri't-«.*'.ﬁlh

L3:00 - 14:30 Lunch
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1. Epidemiologia delle complicanze
diabetiche

2. Patogenesi delle complicanze
diabetiche

3. Ruolo del laboratorio nella gestione
delle complicanze diabetiche
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S erons Macrovascolari
™ Eye disease E%%E%%ﬁ“m _* Cardiopatia ischemica
oo 30 M SoHOwing (infarto miocardico, angina,
|- Hioan acain scompenso cardiaco)
Pk bicod giasing - Malattia cerebro-vascolare
(ictus, TIA)
» Arteriopatia periferica
(gangrena, amputazioni)

— Kidnay dizaasa

Microvascolari
- Retinopatia
(cecita)
- Nefropatia
(IRC)
Pain or loss of the lower ‘ NeuropaTia
T o e Iron (piede diabetico)
—— » Complicanze gr'avidanzq \
{ iverats RBORD) (sofferenza fetale, mortalita

perinatale)
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57.9% dei pazienti diabetici sviluppa 1 o

pit complicanze diabetiche

14.30/0 30 pll:l

\\/

7

JAMA, June 6, 2007—Vol 207, No. 2]
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Prevalence of Diabetes Macrovascular and Microvascular Complications

|
[l Ciagrosed Diabetes 2780/0

[] Mormal Blood Sugar Levels
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6.1%
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Myocardial — Chest PAn Coronary Hearl Congestive Slroke  Chronk Kikdney Fool  Eye Damage
| Infarclion Ci=eassa Heart Falurs I Dizeass Protlems?

Macrovascular Mlicrovascular

In NHANES, *chionic kidney diseass" refers to people wih microalbuminuna j@bumin:creatinine mbo 30 pg/mg).

An tha NHANES anaysis, ‘oot problms" Includes fooltose amputations, Tool leskons, and rumbness nthe feet.

Eye damage” Includas A posiive reeponss by NHAMES paricipants to the question, *Have you been told dabstes has
allected your eyastad relinopalhy 7" Retnopathy | damaga to the eye's relina. In NHANES, people without diagnossd

Source; American Association of Cinical Endecrinologists. State of Diabetes Complcations In Amenca hitpiwswe. 3acs com
/e EITONpress 2007 Aimages/ DiabatesComplcation=Repor_FINAL pdf. Accesmed May 4, 2007,

diabsteswara no askad this question; tharefonz, prevalence Information i not avalable for pecplewithoul diagnosed diabetes.

Mitka M. Report quantifies Diabetes Complications. JAMA 2007;297:2337-38.
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Scompenso cardiaco

Diabetic subjects

CHF Prevalence Rate
per 1000 subjects

<45 45-54 55-64 65-74 75-84 85-94 95+

Age at baseline

Gilbert RE, Connelly K, Kelly DJ, Pollock CA, Krum H. Heart failure and
nephropathy: catastrophic and interrelated complications of diabetes.
Clin J Am Soc Nephrol 2006;1:193-208.
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A 10-15 anni dalla diagnosi

a N DM tipo 1
. DM tipo 2
=

Prevalenza delle complicanze croniche del diabete
mellito di tipo 1 e di tipo 2 a 10-15 anni dalla diagnosi
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Table 18 Direct medical costs for patients with type 2 diabetes
in eight European countries and percentage of healthcare expen-
diture in the respective countries (1998)"®

Country Total costs  Cost per Cost of
{million €) patient (€) healthcare
expenditure (%)

Belgium 1 094 3295 6.7
France 3983 3064 3.2 —
Germany 12 438 1576 6.3 E”

Italy 5 783 1346
The Hetherlands LEE 1889 1.6

Spain 1958 1305 4.4
Sweden 736 2630 4.5
UK 2 608 2214 3.4
All Frviimbrise 29 000 2G5 5.0

The results from the CODE-2 study show that the main cost-
driver in diabetes is not the disease as such or the treatment
of diabetes, but rather the complications caused by dia-
betes. In the study, patients were divided into complication
free, having microvascular complications only, having ESC and EASD Guidelines
macrovascular complications only, or having both macro-

and microvascular complications. In these three groups,

the relative costs were 1.7, 2.0, and 3.5 times higher than
the costs among patients without complications. The
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2. Patogenesi

- iperglicemia
- insulino-resistenza



..

¥ UNIVERSITA DEGLI STUIIDI'\_IE '

VAS,

b

5 T LA c:)

Genetic determinants
of individual
susceptibility

Repeated acute
changes in
cellular

Diabetic tissue
damage

Cumulative long-
term changes
in stable
macromolecules

Independent
accelerating factors
(e.qg., hypertension,

hyperlipidemia)

How dio these diverse microvascular and macrovascular
pathologies all result from hyperglycaemia




5 8
, & UNIVERSITA DEGLI STU HVEW
Y E

- - - — — -~

T

ik [

I'iperglicemia determina

. B

Aumentato flusso attraverso la via dei polioli
Aumentata produzione di precursori AGE

Aumentato flusso attraverso la via dell'esosamina
Aumentata attivazione di protein chinasi C (PKC)
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Toxic
E a!dehrde-s Aldose reductase -I—l- Inactive alcohols

;
o Increasad ' ' ) SOH
3% i p/~  Sorbitol —=01_

NAD+  MNADH

Oxidized Reduced

(Brownlee M. Biochemistry and molecular cell biology of diabetic
complications. Nature 2001;414:813-820)
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2. Aumentata produzione di AGE

II/‘:_ — ——
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Intracellular protein glycation
|
a y
Glucose \\} AGE precursors
\
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Growth factors
and cytokines

\ Tranacription ;
SURNA NN l\ ANAAAS /)

~
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mANA Macrophage/

l—l- Proteins / mesangial cell
o’ — —

—

Endothelial cell

(Brownlee M. Biochemistry and molecular cell biology of diabetic
complications. Nature 2001;414:813-820)




AGE TGFB Proliferazione
collagene tipo TV

Rumble JR, et al. Vascular hypertrophy in experimental diabetes. Role
of advanced glycation end products. J Clin Invest 1997;99:1016-27.
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Generation of Pro-inflammatory Fro-coagulant State
Cytokines
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Glucose —» Gluc-6-P —=
Gin

f _!’l.\__\ GEAT

- o -
or AS-GEAT T

Glucosamine-8-P

(Brownlee M. Biochemistry and molecular cell biology of diabetic
complications. Nature 2001;414:813-820)
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4. Aumentata attivazione di Protein Chinasi C (PKC)
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* Le protein-chinasi sono enzimi che catalizzano |l
trasferimento di un gruppo fosfato dalla molecola di
ATP a un gruppo idrossilico sulla serina, ftreonina o
tirosina della molecola bersaglio

* Questo processo di fosforilazione e condizione
essenziale per |'attivazione e la funzione delle proteine
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L'iperglicemia porta a un aumento del contenuto di
diacilglicerolo (DAG) (per nuova sintesi e forse anche per

idrolisi della fosfotidilcolina)

Glucose

Aldoss reduciase |
-~ -

Glucose &-

- phosphate

=

Sarbitol

J-phosphate

L

J " Glyceraldehyde

Fructose
Pyruvate

|

1

v
Lacltate

FPolyol pathway Glycolysis

Vascular cell membrane

- Fhosphatidic

acid

v
Driacylglycearol
(DAG)
- Unestanfiad
¥ fatty acids

+
PHEC
activation

De-novo synthesis of
DAG & PKC activation
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f Fibromectin

¥ TGF- b | tPAl-1 I i tNF-uB I | tHADFIH ooddases !

1

(Brownlee M. Biochemistry and molecular cell biology of diabetic
complications. Nature 2001;414:813-820)
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ruboxistaurin mesylate (RBX; LY333531)
Inibitore selettivo della protein chinasi C-p (PKCp)

Clarke M, Dodson PM.
PKC inhibition and diabetic microvascular complications.
Best Pract Res Clin Endocrinol Metab 2007;21:573-86.
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Iperproduzione di superossido a livello mitocondriale

Generate HY gradient Collapse HY gradient

H+ | H+ H+ l

0 m I |ifor -
5 Ll
m 31

(a ctwp’}

- III
@ %Pp |'
3 3

'I- -
o

'
¥ k '|I .
., ‘.- 1 'G APDH ] a

A N e 3
.. :'_u.- < ‘""'-

- i = [EAFDHI
Increased S g —

H&GLU COSE T

(From Brownlee M. Biochemistry and molecular cell biology of
diabetic complications. Nature 2001;414:813-820)
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Meccanismo attraverso il quale l'iperproduzione di
superossido a livello mitocondriale attiva i 4 processi

4 MADEPH 1IIrI-Jr'n:lP * MaD ™ MADH
Glucoss L E £ 1
+ Sorkdtol + Fructose
Palyal patheiay
i‘ Glucose -6 -
i
{' Fructade - & - P 2
-
t Glyceraldebyde - 3P
AT q\
MF‘L’:-H —-— 4 PARP 4

A CEH I AGE paitneny

I, 3 Diphoaphoglycerate 4 I:ll-é_

(Brownlee M. Biochemistry and molecular cell biology of diabetic
complications. Nature 2001;414:813-820)
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Ruolo dell'insulino-resistenza
Endothelial Cell

dROS

MAGEs ’/ / \‘\

APKC AGLcNAC

A NFB

Insulin

(Hofmann S, Brownlee M. Biochemistry and molecular cell biology of
diabetic complications: a unifying mechanism. In Diabetes Mellitus: A
Fundamental and Clinical Text. 3rd ed. LeRoith D, Taylor SI, Olefsky JM,
Eds.Philadelphia, Lippincott Williams & Wilkins, p. 1441-1457, 2004)



3. Il laboratorio nella gestione delle complicanze
diabetiche
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NEPHROPATHY IN PATIENTS WITH
TYyPE 2 DIABETES MELLITUS

EeerHaRD Fitz, W.0., AKD STEPHAN REINHOLD CORTH, I .D.

L'incidenza cumulativa di nefropatia diabetica nei
Registri Europei si e stabilizzata negli ultimi 20 anni
intorno al 20% a 24 anni

(Tuomilehto J, et al. The unchanging incidence of hospitalization
for diabetic nephropathy in a population-based cohort of IDDM
patients in Finland. Diabetes Care 1997;20:1081-6)
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1. "Microalbuminuria”

2. Stima GFR

(3. HbALC)
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Nel soggetto non diabetico:

Glomerular-filtered

intact albumin ¢,

g,

Regurgitation of A EEEEA
albumin fragments &

Albumin retneval pathway

= '-—f.-___.

Endocytosns

‘\.J

|

Degradation

“t” within lysosomes

La maggior parte dell'albumina
filtrata torna nel sangue intatta.

Solo <56% viene degradata dai
lisosomi  cellulari in  piccoli
frammenti  peptidici (<5000
daltons) che entrano nelle cellule
tubulari per essere poi escreti
nelle urine.

Questi frammenti non vengono
dosati dai comuni metodi
immunologici utilizzati per
quantificare l'albumina escreta.
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* Diminuiti livelli di proteoglicani
con conseguente riduzione di
cariche  negative e  ridotta
selettivita della barriera
glomerulare

Glicosilazione albumina circolante
con alterazione della carica della
stessa

* Diminuito re-uptake albumina a
livello tubulare

(Ruggenenti et al. Kidney International 2006;70:1214-22)
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MICROALBUMINURIA

Definizione
E' definita “microalbuminuria” la misura della
concentrazione di albumina urinaria piu bassa di quella
associata a glomerulopatia franca, superiore a 20 pg/min
ma inferiore a 200 pg/min, in almeno 2 su 3 campioni di
urina nell'arco di tempo di 6 mesi

La misura della microalbuminuria si prefigge lo scopo di
evidenziare abbastanza precocemente lo sviluppo della
nefropatia in fase ancora reversibile.
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Microalbuminuria and chronic kidney Bax J7T. et al: ADA.
disease. Microalbuminuria predicts in- Screening for coronary
creased risk for vascular disease compli- GRS ARG E
cations (15.17.27.28), as well as for the with diabetes.
Diabetes Care
2007;30:2729-36.

progression Lo overt nephropathy, in

patients with type 1 or type 2 diabeles.

Ritz E, et al.
Nephropathy in Patients with
Type 2 Diabetes Mellitus.
N Engl J Med 1999;341:1127.
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Yaoars after Onsat of Protaeinuria



SN _ Ly '
"2 UNIVERSITA DEGLI STUpfﬁ;rVEm
H. \ Tra— Fidln .-

-

Quando sottoporre i pazienti a screening per
Microalbuminuria?

Screening
e Perlormfan annual est)lor the presence
of microalbuminia in 1) type 1 diabetic

patients who have had diabetes =5
vears and 23 all tvpe 2 diabetic patients
starting at diagnosis. (E)

American Diabetes Association: Nephropathy in diabetes (Position
Statement). Diabetes Care 2004;27 (Suppl.1):S579- S83.
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Metodi

1) lo standard di riferimento ¢ la velocita di escrezione
di albumina (AER, Albumin Excretion Rate) su
campioni con raccolta temporizzata, espressa come
microgrammi di albumina/24 h (ug/24 h)

2) puo essere espresso come tasso di escrezione
temporizzato (TAER) su campioni di urine raccolte
durante la notte (4 h) ed espresso in yg/min
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3) per una piu rapida valutazione, puo essere utilizzata,
nel campione estemporaneo, la concentrazione di massa
dell'albumina urinaria espressa come milligrammi di

albumina per litro cioe concentrazione urinaria di
albumina (CAU) (mg/L)

Per correggere le variazioni dovute all'equilibrio dei
fluidi corporei, tale concentrazione e normalmente
riferita alla concentrazione di creatinina urinaria in
forma di rapporto albumina/creatinina espresso come
microgrammi di albumina per milligrammo di creatinina
(RACV)
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spot collection 24-h collection Timed collection
Category (Refme creatinine) Lmg24 h (e min)

M ormal




Jition that may invalidate
urine albumin excretion?

Treat and‘or wait until
resolved. Repeat test
b fiot |:|:r|_'|l;r.:i_r|':'

Repeat microalbuminuria
test twice within 3-6 month penod.

Y
:';::I::;T:'ZHF .q—| 2 of 3 tesiz positive? (Mogensen 61' Cll.

] | Diabetes Care 1995;18:572-81)

Microalbuminuna, begin treatment
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24-hour Crvarnight First-moming Random
zold standard Gold standard
Unita di misura mgy24h ug/min mg/L mgL
mgmmal® mgmmol®
soglia par la micrcalbuminuria 30 mg'24h 20 pg/min 20 mayL 20 mg/L
2.5-3.5 (M/F) 2.5-3.5(MF)
mammaol

Samplicita no talvolta

Influanza dall’ esarcizio fisico 8i nao

Variabilita intra-individuale ampia moderata als

Miote scowenientz per il I[deale per monitorare la |deale perlo
microcalbuminuria SCreaning

liance
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Monitoraggio funzionalita renale: GFR

130 ml/min/1.73 m2 uomo
120 ml/min/1.73 m2 donna

Irulin Claamnoe ol fming 1. 73 m?

e
E
E
=
E
E
g
]
H
L
=
=
E

Age [yr] Age [yrj

Stevens LA et al. N Engl J Med 2006;354:2473-83.




lar risk. GFR is usually accepted as

the best overall estimate of kidney
function and therefore is commonly

used to evaluate onset and progres-
sion of kidney disease. This approach

Kidney damsgs with normal of
incroasod GER

iy damags wilh mak]
decrease m GER

bodemie decrase in GFR
Sevore detreass in GHR

Fdney talure

RONA
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1. Misura GFR mediante utilizzo di
marcatori di filtrazione esogeni
(EDTA, iotalamato, ecc.)

2. Stima GFR mediante utilizzo di
marcatori di filtrazione endogeni
(Creatinina, Cistatina C)

3. Stima GFR mediante utilizzo di
equazioni
(MDRD, C-6, ..)
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Creatinina -+ 113 D
- liberamente filtrata dal

Table 2. Factors Affecting Creatinine Generation.* 9 I Omer‘u I (o)

£actor Effect on Serum Creatinine - secreta a livello del tub.

Aging Decreased .
Fermale sex Decreased pr'OSS| male
Race or ethnic groupT

Black Increased

Hispanic Decreased

Asian Decreased
Body habitus

Muscular Increased

Amputation Decreased

Obesity Mo change
Chronicillness

Malnutrition, inflammation, deconditioning Decreased
(e.g., cancer, severe cardiovascular
disease, hospitalized patients)

Meuromuscular diseases Decreased
Diet
Vegetarian diet Decreased

Ingestion of cooked meat Increased

* Wariation in muscle mass accounts for the predominant proportion of creati-
nine generation.
T White race served as the reference group.
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Cistatina ¢

» basso p.m. (13 kD)

» filtrata liberamente dal glomerulo
* riassorbita a livello del tubulo prossimale

- catabolizzata dalle cellule tubulari

- concentrazione aumenta con la diminuzione della
funzionalita renale

* non _risente di variabili fisiologiche (eta e massa
corporea)
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In conclusion, although multiple factors in addition to
renal function may influence cystatin C, our study pro-
vides convincing evidence that cvatatin © mav be more
nseful for detecting early renal impairment in both tvpe |
and type 2 diabetic patients than are creatinine and
commonly emploved creatinine-derived formulas. These
restl ts are re markable in light of data suggesting that
cystatin C is a usehul II|I1ILL|lI'I of the associaton of mild
kid ne v dysfunclion with increased risk for cardiovascular
events |l"'lI eripheral arteria [=eA50, = |.I||.||.I||l||| I|'-||'_
and death (38 ). Furthernmore, I'l"l.'l'lll studies J,odA0) sug-
cest that very early renal |;|I|l||l._. instead of orin L'|I.1l.'|ilil."|'|
to microalbuminuria, may l'l considerad the early marker
of the underlying progressive kidney damage associated
with diabetes

Pucci L et al. Cystatin C and estimates of renal function: searching for
a better measure of kidney function in diabetic patients. Clin Chem
2007;53:480-8.
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r|:||||1I| 1|1'| m r. >f Diet in Renal ['l_-:j_-:n EFEIJr 1r|+lc In~’r-r'|'|'|l_1l.3[E!-]:
aGFR =186 x [(Scr/B8.4)-1.154] x |-|1.-|| 203 %

K L2100f -'-Trl an- J'~r||er|-::.3r'|jI
where Scris serum creatinine concentration (pmol/L) and age (year)

Lo scopo e quello di stimare il GFR di
luna persona basandosi sulla relazione

| esistente tra il livello sierico di un
| marcatore (creatinina) e GFR misurato
in una popolazione di riferimento

T-|Tlr|| based methods:
i FF sstatin _—I 6. foystatin C-4.2 [25]
aGFR-cystatin C= 100/cystatin [23]
I|Hr~ ystatin C is measured inmag/L
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origiral Modificationof Diet in Renal Disease (MDRD) 4 variable formula [2]:
eGFR = 185X [(Sor/a84-1.154 X (age)-0.203 X (0.742 if female)

¥ [1.2100F African-American)

where Scris serum creatinine concentration (pmol/L) and age (year

Adjusted r-.'II:IF'I:I-*r' ariable formula (creatinine measurements traceable to the [DMS method) [11]:

.J._,|:|:-_1 541,154 % (agei-0.203 % (0.742 if female)

X (1.21010f u'rnn -|r|-u Merkan)

-ra here Scris serum creatinineg concentration (pmol/L) and age year
presentations (9. One of the main
tailures of the MDRID L':'-:_l uation is that
it lacks applicability o - the full
range of GFR wvalues. Fc.'u' example,
the MDKELDY equation can underesti-
mate GFR in healthy individuals by
L tor 29% and continues to unde J—
estimate GFR in subjects with mild
decreases in (GFIR [ 10 Variations in
the calibration of creatinine assavs
whween different laboratories  also
limit the ability of creatinine-based
tormulas to estimate true GFR with-
out bias. It is hoped that standardisa-




... lasciate mi dormire  _
—  ancora cingue minut e
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La proteinuria
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Si definisce Proteinuria Clinica la quantita di
proteine escreta con le urine in grado di essere
rilevata con le strisce reattive impiegate per
I'esame urine standard.

Tale quantita corrisponde a 30 mg/dL
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Linee guida NKF K/DOQI-2002

Nella maggior parte dei casi l'impiego delle strisce
reattive per il rilievo di una proteinuria e accettabile

Un paziente con un riscontro positivo deve essere

sottoposto a test di conferma con metodo quantitativo
entro 3 mesi

Pazienti con due o piu riscontri positivi a distanza di 1 o
2 settimane devono essere considerati affetti da
proteinuria persistente

Il monitoraggio di una proteinuria deve essere eseguito
con metodi quantitativi

K/DOQI Clinical Practice Guidelines for Chronic Kidney Disease:
Evaluation, Classification, and Stratification. Am J Kidney Dis
2002;39:576.
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Cause piu frequenti di errore nella valutazione di
routine delle proteine totali urinarie

Falsi Positivi Falsi Negativi
Idratazione La disidratazione incrementa la Una eccessiva idratazione
concentrazione delle proteine provoca una diminuzione della
nelle urine concentrazione delle proteine
urinarie
Ematuria L’ematuria aumenta la quantita
di proteine nelle urine
Esercizio fisico L’esercizio fisico aumenta
I’escrezione urinaria di
albumina
Infezioni L’infezione delle vie urinarie
puo provocare la produzione di
proteine da parte dei
microorganismi e da parte delle

cellule
Altre proteine Queste proteine generalmente
non reagiscono con la striscia
reattiva
Urine alcaline Le urine molto alcaline (pH >8)

possono reagire con la striscia
reattiva per dare una reazione
falsamente positiva



-_.';L \ UNIVERSITA DEGLI § TUDIID[;VE()I A
VS &

Table 2. Correlations between iGFR and reciprocal of serum cystatin C, reciprocal of serum creatinine, creatinine clearance
calculated by the C-G formula, and GFR estimated by the abbreviated MDRD eguation, respectively in type 1 and type 2

1/=ermum cystatin C, mgsL
1 /mamm creatining, pmol/L

Creatining clearance calculated by tha
4G formula, mLsmin

GFR estimated by the abbreviatad MORD
equation, mL - min~* - (L.73 m¥ *

Comparlson betwissn the 4 comalatlons

diabetic patients.

IGFR

All patients {n = 288)

Type 1 diabstes (n = 125)

Type 2 diabates (n = 183)

r= 0857
(= 0,0001)

r=0.812"
(P = 0,0001)

r= 0852
{F <0,0001)

r=0.r7
(F-==0,0001)
r= 0750
(A -=0.0001)
r= 0.806
(F-=0,0001)
= 0.001
Jaf

r=0.729
(F=0,0001)
r=0y09
(P -=0.0001)
r=0.756
(F=0,0001)
=0, 0001
Jdf

F=0.744
(P <0.0001)
= 0.756
(P <0,0001)
r= 0826
(P <0,0001)
=001
3af

Table 3. Correlations between iGFR and reciprocal of serum cystatin C, reciprocal of serum creatinine, creatinine clearance

calculated by the C-G formula, and GFR estimated by the abbreviated MDRD eguation, respectively in type 1 and type 2
diabetic patients with normal and reduced renal function.

1/=arum cystatin ©, mesL
1 /memum creatinine, pmol,L

Creatinine clearanca calculated by the
GG farmula, mLsming

GFR estimated by the abbreviated MORD
equation, mL - min~* - 1.73 m%

Comparlson betwean the 4 comalations

Type 1 diabates (n = 125)

Type 2 diabetes (n = 163)

Reduced GFR
=90 (n = &1}

r=08r2
(F =0.0001)
r= 0754
(A ==0.00070)
r= 0683
(A =0.00070)
r=0.758
(A =0.00070)
[ ]
=iy

Hormal GFR
=80 0In =54}

r= 05907
(= 0.0007)
r= 0120
(F=0.375h)
r= 0305
(F=0.021)
r= 0282
(A= 0.0336)
00227
aar

Reducad GFR
=90 {n = 98)

r= 0758
(P = 000010
r=0.804
(P 0,000 )
r=0.753
(P 0,000 )
r= 0811
(P = 0U0000 )
NS
3

Mormal GFR
=20 {n = B5)

r= 0.660"
(P =0.01)
= 0310
(P =000
r= 0382
(P =000
= 0442
(P =00
00107
3t
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Clearance della Creatinina
* la quantita’ di sangue che viene depurata dal rene
nell'unita’ di tempo
* presuppone la raccolta delle urine delle 24 ore
» si effettua quindi prelevando un campione ematico ed un
campione dalla raccolta totale delle urine.

La formula che si usa é:
U*Vv/P

V= la quantita’ di urine escrete in un minuto = quantita’ di
urine delle 24 ore diviso i minuti di un giorno (1440)

U= concentrazione della creatinina nelle urine in mg/dl
P= concentrazione della creatinina nel sangue in mg/dl
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v la creatinina filtra liberamente a livello
glomerulare e non e né riassorbita né
metabolizzata a livello renale.

v A differenza dell'inulina la creatinina puo essere
pero secreta a livello tubulare e questo puo
portare ad una sovrastima del 10%-20% del GFR.
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- Dal punto di vista clinico la CC rappresenta la miglior
stima del GFR

Studi epidemiologici hanno dimostrato un'associazione
importante tra CC e rischio cardiovascolare/mortalita

(Viazzi F, et al. J Hypertens 2006;24:1281-6. //Pitsavos C, et al.
Circ J 2007;71:9-14).

* Il problema principale nell'utilizzo della stessa e che
richiede un'accurata raccolta delle 24 ore
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Table 52. Clinical Srtuations in Which Clearance
Measures May be Necessary to Estimate GFR

Extremes of age and body size
AN malnuEnson or obesly
Cisnase of skslelal ipscle

Paraplegia or quadnplegia
‘Vegetaran diat

Raptdly changag kidney Toncion

Prior 1o dasng drugs with ml'li‘lh?-!llt Tosicity thal ane excrvbed by
K1

K/DOQYI Clinical Practice Guidelines for Chronic Kidney Disease:
Evaluation, Classification, and Stratification. Am J Kidney Dis
2002;39:576.



