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Diabete: "MALATTIA DA PRIMATO"

Prima causa Prima causa
di cecita di insufficienza
renale & dialisi
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Prima causa Concausa .
di amputazione nel 40-507%
non tfraumatica di

infarti e ictus
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Cronaca di una morte
annunciata




Il 75-78% dei pazienti con
diabete mellito tipo 2
soccombe per malattie
cardiovascolari
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Studio DECODE: rischio relativo di mortalita
cardiovascolare secondo la categoria diagnostica

2.5 7
2.0 T

1.5 -

Rischio relativo

1.0 -

0.5 1

0.0 -

<110 110-125 >126 2 &
Glicemia a digiuno (mg/dL) &é‘
Aggiustato per eta, centro, sesso, colesterolo, BMI, PAS, fumo

Adattato da DECODE Study Group. Lancet 1999;354:617-621.



COSTANTE AGGREGAZIONE CON ALTRI FATTORI DI RISCHIO
CARDIOVASCOLARE

OVVERO

- IPERTENSIONE ARTERIOSA
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- IPERLIPIDEMIA
- ALTERAZIONI DELLA
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Il continuum cardio renale metabolico

Danno asintomatico
organi bersaglio

sintomatico

Fattori di rischio -

tradizionali
Rischio
cardiometaboli

Scompenso
cardiaco

sabilita

MORTE



Il continuum cardio renaleg

d' Ipertrofia ventricolare sinistra
Ispessimento Intima-Media carotideo

> 0,9 mm o placca

¥ Ipercreatininemia lieve (U 1,3-1,5 mg/dL
0D 1,2-1,4 mg/dL)

Microalbuminuria (30-300 mg/24 ore;
Rapporto PAS caviglia/braccio < 0,9

Danno asintomatico
organi bersaglio

Aterosclerosi

Fattori di ri - Ictus, TIA, emorragia cerebrale Danno ssintomatico
. . ; « IMA, angina, rivascolarizzazione i i
tradizionali e cor'onar'icga, scompenso organi bersagllo

Rischic * Nefropatia diabetica, insufficienza
q r%réchleF()cr‘eaﬁnina >133 M;
cardiometa > , protenuria :
(> 300 mg/24 ore) Insufficenza renale s.ompenso

* Vasculopatia periferica . i
* Retinopatia ipertensiva avanzata: terminale cardiaco

emorragie, essudati e papilledema

MORTE



INTERHEART Yusuf S et al Lancet 2004; 364: 937-952

Nove fattori di rischio, facilmente misurabili,
“spiegano” oltre il 90% degli infarti miocardici

‘Questi fattori sono:

Fumo Stress

Ipertensione Inattivita fisica

Diabete Scarsa assunzione di frutta e
Dislipidemia verdura

Obesita addominale Assunzione di alcol

» L’ associazione di piu fattori di rischio moltiplica la probabilita di infarto

Chi presenta tutti i nove fattori ha una probabilita di infarto

che é pit di 330 volte superiore a quella di chi non ne ha
nessuno




L'American Heart Association ha
recentemente definito che un marker di
rischio dovrebbe dimostrare che e
indipendente da altri fattori in pit studi di
coorte prospettici, che la sua valutazione porta
vantaggi clinici sugli esiti del paziente, che e
facilmente misurabile con metodi

standardizzati e che & economico



Studi trasversali

Studi longitudinali

Trials clinici
controllafi

Linee Guida oy

Identificazione dei
possibili fattori di
rischio

Definizione dei
fattori di rischio
(ruolo causale)

Dimostrazione della
reversibilita del
rischio

Indicazioni per la
prevenzione nella
medicina pratica




Aforisma di Cochrane

Prima di farvi fare un esame decidete che
cosa farete se
a)e positivo e b)e negativo.

Se la risposta e la stessa, non fate |'esame.

Arthur Bloch



DOMANDA

ABBIAMO DI ALTRI FATTORI DI RISCHIO O
MARKERS PER IDENTIFICARE IL RISCHIO
CARDIOVASCOLARE DEI NOSTRI PAZIENTTI ?



Microalbuminuria, hsPCR, ICAM, VCAM,
E selectina, vVWF, trombomodulina, PAIl,

lipoproteina (a), fibrinogeno, ipovitaminosi D, HbAlc,
stress ossidativo, Angiotensina, EPC, NT-proBNP lepting,
TNFa, conta leucociti, iperomocisteinemia,iperuricemia,
polimorfirmi genetici, agenti infettivi ( Chamydia P, H.
Pylori) ispessimento mio intimale, Ipertrofia ventricolare
sinistra, ABI, pressione arteriosa centrale, Ca score, D.E.
malattia paradontale ecc...



1. Iperomocisteinemia
2. Fibrinogeno
3. Hs PCR

4. Lipoproteina (a)



Iperomocisteinemia



Metabolismo dell'Omocisteina

- _ Metabolism of homocysteine Proteine
Acido Folico

Via della

Transmetilazione

Via della Rimetilazione

tetrahydrofolate \
N,N,-dimethyl- o
C glycine S - adenosyl-methionine

5,10,-methylene- MS (rene e fegato) v MT
tetrahydrofolate [B12]

el S - adenosyl-homocysteine

betaine
\» 5-methyltetra-
MTHFR hydrofolate -CH3

homocysteine

CBS
B6

Via della

Transsulfurazione

CY.
(rene e fegato) 44

CBS cystathionine-B-synthase ¢
CcYs y-cystathionase

MS methionine synthase

MTHFR methylenetetrahydrofolate reductase

sulphate




<
Homocysteine lowering interventions
for preventing cardiovascular events.

Results from available published trials suggest

that there is no evidence to support the use of
HLT to prevent cardiovascular events.




Clarke R et al.

Effects of Lowering Homocysteine Levels With B Vitamins
on Cardiovascular Disease, Cancer, and Cause-Specific

Mortality. Arch Intern Med. 2010; 170(18):1622-1631

Meta-analisi che ha coinvolto piu di
37.000 individui a rischio per patologia
cardiovascolare per verificare se il
trattamento suppletivo con folati volto a
ridurre i valori di iperomocisteinemia
fosse in grado di ridurre anche il rischio
cardiovascolare.

La supplementazione con acido folico ha determinato una riduzione media
dei livelli di omocisteinemia del 25%; nonostante cio gli individui che
I"avevano ottenuta non hanno mostrato significativi risultati in fermine di
riduzione del RR sia per le patologie cardiovascolari nel loro insieme (OR
1.01) e sia per la scomposizione in patologia coronarica (1.03) o cerebro-
vascolare (0.96), come pure per la mortalita globale. Anche I'incidenza di
cancro o la mortalita per cancro non erano influenzate dalla
supplementazione vitaminica.




Fibrinogeno



In conclusion, y' fibrinogen shows promise as a marker for
cardiovascular disease. The addition of this marker to other established
risk factors such as high- sensitivity CRP (hsCRP) (28 ) and cholesterol

may pro- vide additive predictive value for assessment of risk of
adverse cardiac events.
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260 Current Vascular Plharmacelegy, 2008, Vel. 6, Neo. 4

Table 2.

Major Clinical Studies Evaluating the Role of CRP in Atherosclerosis

Nakeow er al.

Study

Patient Population (n)/
Study Design

Results

Women s Health
Study [1]

Apparently healthy
postmenopausal women (366)/ prospective popula-
tion-based study

hsCERP was additive to LDL cholesterol and the
Framingham risk score i predicting cardiovascular

events in healthy American women

Rotrerdam Study [54]

Asymptomatic men and women=33 vears without
history of coronary heart disease (6347) prospective
population-based study

hsCRP was strongly and independently associated
with heart failure in men. whereas this association
was weaker i women

Cardiovascular Health Study [25]

Asvmptomatic healthy men and women =65 vears

(4641)/ prospective population-based study

CRP alleles associated with higher hsCRP levels

conferred an increased risk of heart disease

CARE [62]

Patients following an acute myocardial infarction
(391) randomized to pravastatin (40 mg/dav) vs.
placebo

Patients with elevated hsCEP levels at baseline ex-
hibited an increased risk of recurrent coronary events
[relative nisk (RE)=1.77. p=0.02]

REVERSAL [63]

Patients with angiographically documented coronary
artery disease (302)/ randomized to atorvastatin 80
mg/day vs. pravastatin 40 mg/day

Lowenng hsCRP levels in addition to LDL choles-
terol in patients with coronary artery disease attenu-

ated atherosclerotic lesion progression

PROWVE IT [64. 65]

Patients following an acute coronary syndrome
(37435) randomized to atorvastatin B0 mg/day vs.
pravastatin 40 mg/day

Patients with hsCRP levels <=2 mg/L had fewer re-
current events, regardless of LDL cholesterol lewvel
achieved by statin therapwv

MIRACL [68, 69]

Patients after unstable angina or non Q-wave myo-
cardial infraction (2402)/ randomized to atorvastatin

B0 mg/day vs. placebo

Lowenng hsCRP levels in atorvastatin group (34%4%
lower in atorvastatin group compared with placebo)

resulted in 16% relative reduction in primary emnd-

=130 mg/dL. and hsCRP =2 mg/T. (15,000} random-

ized to rosuvastatin 20 mg/day vs. placebo

points
PEACE [75] Patients with stable coronary disease (3771) ran- hsCRP =1 mg/L was a significant predictor of ad-
domized to trandolapril vs. placebo wverse cardiovascular events independently of base-
line characteristics and treatment
Ao £ [83] Patients with acute coronary syndrome e nisk reduction during the first 4 months, probably
(4497 vrandomized to simvastatin 40 mg/dawv for 1 because of the small reduction 1n hsCRP levels in
month followed by 80 mg/dav vs. placebo for 4 this period
months followed by simvastatin 20 mg/dawv
JUPTITER.[55] Asvmptomatic mdividuals with LDL cholesterol Stopped early (29 March 2008) due to positive re-

sults

CORONA [86]

Patients =60 years old with NYHA II. ITI. IV
ischemic. systolic heart failure (301 1) randomized
to rosuvastatin 10 mg/day vs. placebo

Despite the greater reduction in hsCRP compared
with placebo (-31.6% v, +5. 5% p==0.001). rosuvas-
tatin did not reduce the primary outcome




Endothelial Function Testing as a Biomarker of

Vascular Disease
Subodh Verma, MD. PhD: Michael R. Buchanan, PhD: Todd J. Anderson. MD




E' improbabile che la concentrazione di
proteina C-reattiva rappresenti un fattore
causale nella malattia coronarica
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Lipoprotein(a) consists of an LDL-like particle to which apolipoprotein(a) is covalently
linked.

Nordestgaard B G et al. Eur Heart J
2010;eurheartj.ehq386
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ATTUALI E POTENZIALI RUOLT DELLA VIT. D

Bone Falls Pain
Decreases May retard sarcopenia Decreases
the risk of and decreases the neuropathic pain

osteoporotic fractures risk of falls in type 2 DM

Mortality Autoimmune
Decreases total mortality disease

Decreases the risk
of multiple sclerosis,
rheumatoid arthritis,

Heart disease and type 1 DM
Decreases the risk of
myocardial infarction

Decreases vascular calcification
Cancer

— . Decreases
Cognitive function the risk of colorectal cancer and
Improves leukemia, total cancer incidence and

and seasonal affective incidence and mortality, incidence of breast cancer

disorder

Stechschulte S.A. etal. AmJ Med.122, 793-802, 2009



Cells with evidence for cytosolic or nuclear and/or membrane-
bound vitamin D receptors (from Nemere & Farach-Carson, 1998;
Norman, 1998, DelLuca & Cantorna, 2001)

Cell type
Neurons Intestinal cells
Placenta < Musclecells D
Skin fibroblasts Osteoblasts
Chondrocytes Distal renal cells
Colon enterocytes Parathyroid cells
< Livercells > slet cells, pancreas_>
Prostate cells Epidermal cells
Ovarian cells Circulating monocytes
Keratinocytes of skin Transformed B-cells
Endocrine cells, stomach Activated T-cells
Aortic endothelial cells> < Adipose tissue

Pituitary cells




DEFINIZIONE DI IPOVITAMINOSI D

RANGE DI RIFERIMENTO
20-100ng/ml

Deficiency Insufficiency  Preferred range Intoxication
<20 ng/ml 20-29 ng/mi 30-60 ng/ml >150 ng/ml

Le concentrazioni in nmol/L possono essere convertite in ng/ml
moltiplicando per 0.4.

Le concentrazioni in ng/ml possono esere convertite in mol/L
moltiplicando per 2.496
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Serum 1,25-dihydroxy vitamin D is
inversely associated with body mass index
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Fig. T Mean serum 25-OH-vit D (nmol/'L) and 1,25-vit D (pmol/L) in relation to
BMI (kg/m®) category in the 2,187 subjects. The error bars represent the 5D



Vitamin D and Risk of Hypertension

Plasma 25-Hydroxyvitamin D Levels and Risk of
Incident Hypertension

John P. Forman, Edward Giovannucci, Michelle D. Holmes, Heike A. Bischoff-Ferrari,
Shelley S. Tworoger, Walter C. Willett, Gary C. Curhan

TABLE 2. Measured Plasma 25(0H)D and 4-Year Multivariable Adjusted Relative
Risk of Incident Hypertension in Men and Women

Measured Plasma 25(0H)D, ng/mL

Statistic =30 15-20
Men
Person-years 865 1295
Mo. of cases 22 33 ;
Multivariable RR (95% CI) 1.0 (reference) 1.12 (0.51 10 2.48) 6.13 (1.00 to 37.8)
Women
Person-years 22 2317 335
No. of cases 58 B 11
Multivariable RR (95% CI) 1.0 (reference) 0.85 (0.53 to 1.34) 2.67 (1.05 10 6

Multivariable models adjusted for age, BMI, physical activity (all as continuous variables), as well
as race, and (in women) menopausal status.

Hypertension 49:1063-1069, 2007



Hypothetical associations of vitamin D
insufficiency with hypertension, diabetes
mellitus and CVD

Pilz, S. et al. Nat. Rev. Cardiol. 6:621-630, 2009



Deficit di vitamina D e Diabete

Sono trascorsi circa tre decenni
dai primi studi, condotti su
animali, che collegano la vitamina

D con il metabolismo dell'Insulina.

Da allora, le pubblicazioni sulla
vitamina D e diabete sono state

tantissime

Endocrinology

Vitamin D Deficiency Inhibits Pancreatic Secretion of Insulin

ct. The effect of a vitamin D deficiency on insulin and glucagon release was
determined in the isolated perfused rat pancreas by radioimmunoassay of the se-
creted proteins. During a 30-minute period of perfusion with glucose and argi
pancreases from vitamin D~deficient rats exhibited a 48 percent reduction in insulin
:n compared to that for pancreases from vitamin D~deficient rats that had

been replenished with vitamin D. Vitamin D status had no effect on pancreatic gluca-

gon secretion. This result, along with the pre

f a vitamin D-dependent calci
the hormonal form of vitamin D, 1,25-di

ly demonstrated presence in the

im-binding protein and cytosol receptor for

Iroxyvitamin Dy, indicates an important

role for vitamin D in the endocrine functioning of the pancreas.

Vitamin D; is essential in higher ani-
mals to effect normal calcium and phos-
phorus homeostasis (/). This is accom-
plished by an endocrine system that reg-
ulates the sequential metabolism of

i by the liver and kidney into

pal biologically active me-

tabolites,  1.25-dihydroxyvitamin Dy
[1,25-(OHY.Ds] (/. 2) and 24,25-dihy-
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..e quello che ha dimostrato che

a Carenza di Vitamina D

diminuisce la secrezione di

Insulina

Vitamin D Deficiency Inhibits Pancreatic Secretion of Insulin

Abstract. The effect of a vitamin D deficiency on insulin and glucagon release was
determined in the isolated perfused rat pancreas by radioimmunoassay of
creted proteins. During a 30-minute period of perfusion with glucose and

hibited a 48 percent reduction in insulin

n compared to that for pancreases from vitamin D-deficient rats that had
been replenished with vitamin D. Vitamin D status had no effect on pancreatic gluca-
gon secretion. This result, along with the previously demonstrated presence in the
pancreas of a vitamin D-dependent calcium-binding protein and cytosol receptor for

the hormonal form of vitamin D, |

vdroxyvitamin D, indicates an important

role for vitamin D in the endocrine functioning of the pancreas.

min D; is essential in higher ani-
mals to effect normal calcium and phos-
phorus homeostasis (/). This is accom-
plished by an endocrine system that reg-
ulates the sequential metabolism of
vitamin Ds by the liver and kidney into
its two principal biologically active me-
tabolites, 1,25-dihydroxyvitami
[1,25-(OH).Ds] (/. 2) and
droxyvitamin Dy
The best documented biolo;
of vitamin D, and its most a¢
lite, 1,25(0OH); D5, are the stimulation of
intestinal calcium absorption and the
mobilization of bone calcium (/).

The mode of action of 1,25-(0H),D,
in stimulating intestinal calcium absorp-
tion is believed to be analogous to that
of other steroid hormones (/, Bio-
chemical evidence supports the existence
of a cytosol protein receptor for 1,25-
(OH):D; in the intestine of the chick (),
rat (5), and man (6). This 1,25-(OH),D,
steroid-receptor complex migrates to the
nucleus of the cell and stimulates the bio-
synthesis of a number of messenger
RNA molecules that code for proteins
related to the generation of the biological

nse—including a calcium-binding
protein (CaBP) (7). It is not yet clear
whether CaBP in the intestine has an
obligatory role in effecting the trans-
epithelial transport of calcium ions
across the cell or whether present for
other reasons, which might include
*protection” of the cell against the dele-
terious effects of high concentrations of
intracellular Ca® occurring as a con-
sequence of vitamin D-mediated intesti-
nal calcium absorption. However, the
presence of CaBP is totally dependent on
the presence of 1,25-(OH),D; (7); the
amount of CaBP in the chick intestine is
exactly proportional to the amount of
1,25-(0H),D; localized in the intestinal
mucosa (8).

By a sensitive and specific radioimmu-
noassay (9) with antibodies against high-
ly purified chick intestinal CaBP (/0), we
have detected vitamin D-dependent

BP in the chick bone (//), kidney, in-
testine, and pancreas (9). The actions of

SCIENCE, VOL. 209, 15 AUGUST 1980

vitamin D, and 1,25-(OH);D; (/) and of

(12), bone (/3), and kidney (/4), but the
presence of a vitamin D-dependent
CaBP in the pancreas was unexpected.
We have, however, reported the pres-
ence in the chick pancreas of a protein
receptor for 1,25-(OH),D; (/4) homolo-
gous to the 1,25(OH);D, receptors pre-
viously described in the chick intestine
(@), parathyroid gland (/2), and bone
3)

The presence in the chick pancreas of
ytosol receptors for (OH);D; as
well as CaBP is evidence of a hitherto
unappreciated role of vitamin D and its
metabolites in pancreatic endocrine and
exocrine function. We now describe our
initial efforts to determine whether vita-
min D deficiency has any effect on the
endocrine function of the rat pancrea:
Weanling rats (Holzman, Madison,
Wis.) were raised on a standard vitamin
D-deficient nonrachitogenic diet (/5) ina
room devoid of ultraviolet light. After 12
weeks the rats were shipped in light-re-

Arginine
Glucose

(ng/g-min)

ol
-20-10

stricted cages to San Francisco, where
they were fed the same vitamin D-
deficient diet and were given free access
1o water.

At approximately 72, 48, and 24 hours
prior to perfusion, the restrained unanes-
thetized rats were given either 0.2 ml of
ethanol (95 percent) (D-deficient ani-
mals) or 0.2 ml of a solution (95 percent
ethanol and 1,2-propanediol, 1:1 by vol-
ume) containing 200 I.U. (5.0 ug) of vita-
min D, (D-replete animals). Just before
the pancreas was removed, arterial
blood was collected, heparinized, chilled
in ice, centrifuged, and stored at —20°C
until it was assayed for calcium, phos-
phorus, magnesium, and 25-(OH)D,.
The serum concentrations of calcium,
phosphorus, and 25-(OH)D; reported
in Table 1 are t al for vitamin
D-deficient and replete rats (/). Al-
though body weights and pancreas
weights tended to be slightly greater in
D-replete than in D-deficient animals,
the differences were not statistically sig-
nificant. The secretion of insulin and
glucagon in vitro was assessed by the
technique of Grodsky and Fanska (/6).
To exclude extrapancreatic sources of
glucagon and to conserve the albumin in
the perfusate, we used a modified prepa-
ration (/7) in which the stomach, spleen,
and most of the duodenum were re-
moved. Briefly, the panereas and proxi-
mal duodenum were perfused in vitro
with a modified Krebs-Ringer biocarbo-
nate buffer (pH 7.4) with the follo
millimolar composition: Na*, 142; K*,

- g, 1.22: H,PO,", 1.5:
, 119, and SO**, 1.2. The

Arginine
Glucose

Glucagon release (ng/g-min)

Minutes.

Fig. 1. Effect of a vitamin D deficiency on glucose-plus-arginine-stimulated insulin and gluca-
gon release from the isolated perfused rat pancreas: (O) D-de (N = 7)and (@) D-replete

(N = 5) animals.

0036-8075/80/0815-0823500.50/0  Copyright © 1980 AAAS 823

Norman AW, Frankel JB, Heldt AM, Grodsky GM: Vitamin D deficiency inhibits
pancreatic secretion of insulin. Science 209:823-825, 1980



Gli studi di coorte forniscono i dati piu attendibili che mettono in

relazione la carenza di vitamina D e rischio di diabete:

Serum 25-Hydroxyvitamin D Concentration
and Subsequent Risk of Type 2 Diabetes

U lTer‘ior‘i Conferme vengono dal Seguen.re Catharina Mattila, MSC, Paul Knekt, PHD, Satu Minnistd, PHD,
. R . Harri Rissanen, Maarit A. Laaksonen, M5C, Jukka Montonen, PHD and
studio finlandese, che dimostra una Antti Reunanen, PHD, MD

associazione inversa tra livelli iniziali di s ot s e o i
25 OH D e Diabete tipo 2

*Serum 25-hydroxyvitamin D concentration and subsequent risk of
type 2 diabetes Mattila C et al

*Diabetes Care 2007; 30: 2569-2570



THE LANCET

2010; 376(9752):1543-51

Selective vitamin D receptor activation
with paricalcitol for reduction of
albuminuria in patients with type 2
diabetes (VITAL study): a randomised

controlled trial



K. Osei, J Clin Endocrinol Metab, 95:4220-4222, 2010



RELAZIONE TRA IPOVITAMINOSI D
E' DOCUMENTATA PER:

« INSULINO RESISTENZA
- SINDROME METABOLICA
« OBESITA

« DISLIPIDEMIA

- DIABETE TIPO 2

- TPERTENSIONE

« MORTALITA'E
MORBILITA’
CARDIOVASCOLARE

IN STUDI OSSERVAZIONALI
TRASVERSALI E OSSERVAZIONALI

STUDI RANDOMIZZATI E
CONTROLLATI MOLTO PICCOLI ED

INCONSISTENTI
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Disfunzione erettile



LA DISFUNZIONE ERETTILE
COME POTENZIALE INDICATORE DI UNA PATOLOGIA
VASCOLARE PIU" GENERALIZZATA
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Quadro clinico
miocardio
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J Am Coll Cardiol. 2010 Nov 30;56(23):1908-13.

Erectile dysfunction and later cardiovascular disease in
men with type 2 diabetes: prospective cohort study
based on the ADVANCE (Action in Diabetes and Vascular
Disease: Preterax and Diamicron Modified-Release
Controlled Evaluation) trial.

Batty 6D, Li Q, Czernichow S, Neal B, Zoungas S, Huxley R, Patel A, de Galan BE, Woodward M, Hamet P, Harrap
SB, Poulter N, Chalmers J; ADVANCE Collaborative Group.

Conclusioni: nella coorte di uomini dello studio con

diabete tipo 2, la presenza di DE si associa ad un aumento
significativo del rischio cardiovascolare



CONSENSUS.
SCREENING E TERAPIA DELLA CARDIOPATIA
ISCHEMICA NEL PAZIENTE DIABETICO

SID AMD ANMCO ARC SIC SISA



Il medico é responsabile

di cio che il paziente tace:

avrebbe dovuto chiederglielo

Ippocrate



DOMANDA:

“Ha notato negli ultimi 6
mesi modifiche rilevanti nei
rapporti sessuali?”



IPERTENSIONE ARTERIOSA

Aspetti critici della
interpretazione dei valori
pressori



Gerarchia dei predittori di infarto fatale o
non-fatale nel T2DM

(UKPDS: observational study BMJ1998;316:823-828)
1. LDL colesterolo
Pressione arteriosa diastolica
Fumo di sigaretta

HDL colesterolo

HbA,c
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Target di PA nel diabetico

» <130/80 (pz tipo 1 e 2)

» <120/75 (nefropatico con > 1 gr di
proteinuria)



Annals of Internal Medicine

ARTICLE

Dogma Disputed: Can Aggressively Lowering Blood Pressure in
Hypertensive Patients with Coronary Artery Disease Be Dangerous?

Franz H. Messerli, MD; Giuseppe Mancia, MD; C. Richard Conti, MD; Ann C. Hewkin, MSc; Stuart Kupfer, MD; Annette Champion, MBA;

Rainer Kolloch, MD; Athanase Benetos, MD; and Carl J. Pepine, MD

Background: Because coronary perfusion occurs mainly during di-
astole, patients with coronary artery disease (CAD) could be at
increased risk for coronary events if diastolic pressure falls below
critical levels.

Objective: To determine whether low blood pressure could be
associated with excess mortality and morbidity in this population.

Design: A secondary analysis of data from the International Vera-
pamil-Trandolapril Study (INVEST), which was conducted from Sep-
tember 1997 to February 2003.

Setting: 862 sites in 14 countries.
Patients: 22 576 patients with hypertension and CAD.

Interventions: Patients from INVEST were randomly assigned to a
verapamil sustained-release— or atenolol-based strategy; blood pres-
sure control and outcomes were equivalent.

Measurements: An unadjusted quadratic proportional hazards
model was used to evaluate the relationship between average
on-treatment blood pressure and risk for the primary outcome
(all-cause death, nonfatal stroke, and nonfatal myocardial infarction
[MI]), all-cause death, total MI, and total stroke. A second model
adjusted for differences in baseline covariates.

Results: The relationship between blood pressure and the primary
outcome, all-cause death, and total MI was J-shaped, particularly
for diastolic pressure, with a nadir at 119/84 mm Hg. After adjust-
ment, the J-shaped relationship persisted between diastolic pressure
and primary outcome. The Ml-stroke ratio remained constant over
a wide blood pressure range, but at a lower diastolic blood pres-
sure, there were substantially more Mls than strokes. An interaction
between decreased diastolic pressure and history of revasculariza-
tion was observed; low diastolic pressure was associated with a
relatively lower risk for the primary outcome in patients with re-
vascularization than in those without revascularization.

Limitations: This is a post hoc analysis of hypertensive patients
with CAD.

Conclusions: The risk for the primary outcome, all-cause death,
and MI, but not stroke, progressively increased with low diastolic

blood pressure. Excessive reduction in diastolic pressure should be
avoided in patients with CAD who are being treated for hyperten-
sion.

Ann Intern Med, 2006:144:884-893,
For author affiliations, see end of text.
ClinicalTrial gov identifier: NCTO0133692.

www.annals.org
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Effects of Intensive Blood-Pressure Control in Type 2 Diabetes Mellitus

The ACCORD Study Group

Conclusions:
In patients with type 2 diabetes at high risk for

cardiovascular events, targeting a systolic blood
pressure of less than 120 mm Hg, as compared with
less than 140 mm Hg, did not reduce the rate of a
composite outcome of fatal and nonfatal major
cardiovascular events.

Published at www.nejm.org March 14, 2010
(10.1056/NEJM0a1001286)



LE MANIFESTAZIONI CLINICHE
DELLIPERTENSIONE ARTERIOSA
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Cutoff pressori clinici, domiciliari e delle 24 ore
per la definizione di Ipertensione Arteriosa

Metodica di rilevazione PAS PAD
(mmHg) | (mmHg)

Sfigmomanometrica o clinica 140 90

Domiciliare 130-135
Holter pressorio 24h 125-130
Periodo diurno 130-135

Periodo notturno 120




La pressione arteriosa media
(PAM) =
Durante un ciclo cardiaco
rappresenta la forza di spinta della
perfusione periferica e puo essere
calcolata con la formula
PAM = PAD+ PP/3
Oppure
PAM =( PAS+ 2 PAD)/3

La PA media é probabilmente piu importante
ai fini del rischio dell’ ictus cerebrale




La pressione differenziale o di polso ( Pulse Pressure)

PP= Pressione sistolica( PAS) - Pressione diastolica (PAD)

La PP superiore a 50-55 mmHg in soggetti
di eta superiore a 55 anni é predittiva di
mortalita cardiovascolare

La PP e probabilmente piu importante ai fini
del rischio dell’ infarto miocardico




70

Pressione arteriosa
centrale



Aortic stiffnes in an indipendent predictor
predictor of all causes and cardiovascular
mortality in hypertensive patients.
Hypertension 2001

Aortic stiffnes in an indipendent predictor
of primary conorary events in
hypertensive patients: a longitudinal study.
Hypertension 2002

Augmentation index is associated with
cardiovascular risk.
Hypertension 2002

Differential impact of bllod pressure-
lowering drugs on central aortic pressure
and clinical outcomes: principals results of
the Conduit Artery Function Evaluation
(CAFE’) Study

Circulation 2006




Rigidita arteriosa e rischio
cardiovascolare

Valore predittivo della rigidita arteriosa ovvero della pressione arteriosa
centrale per gli eventi CV

First author Events Follow-up | Type of patient Mean age
(year; country) (years) (number) at entry
VEEIRS)

Aortic PWV - YES

Blacher (1999;Fr) CV mortality 6,0 ESRD (241)
Laurent (2001;Fr) CV mortality 9,3 Hypertension (1980)
Meaume (2001;Fr) CV mortality 2,5 Elderly (>70) (141)
Shoji (2001;Jp) CV mortality 5,2 ESRD (265)

Boutouyrie (2002;Fr) CHD events 5,7 Hypertension (1045)
Cruickshank (2002;GB) All cause M. 10,7 Diabetes and MS (571)
Laurent (2003;Fr) Fatal strokes 7,9 Hypertension (1715)
Sutton-Tyrrell (2005;USA) CV events 4,6 Elderly (2488)




La velocita dell’ onda di polso (PWV)

> ¢ il rapporto tra lo spazio percorso o il punto di riflessione (D) ed il tempo
di propagazione dell’ onda sfigmica tra le due sedi di registrazione o il tempo
di ritardo tra I’ onda incidente e | onda riflessa (t) secondo la formula: |

>La velocita dell’ onda di polso € inversamente proporzionale alla distensibilita

arteriosa.
> quando la rigidita

arteriosa aumenta, la distensibilita diminuisce e la velocita dell’ onda di polso
aumenta.



THE AUGMENTATION INDEX (Aix)

E’ DEFINITO COME LA DIFFERENZA TRA IL SECONDO (ONDA
RIFLESSA) ED IL PRIMO PICCO (ONDA INCIDENTE) ED ESPRESSO
COME PERCENTUALE DELLA PRESSIONE DIFFERENZIALE.

Augmentation index (Aix %) = (P2 - P1 / PP) x 100

MORFOLOGIA DELL'ONDA DI POLSO

Alx=(A P/PP)x100

PRESSIONE
(mmHg)

T= Incisura
+-— ED —»

Tempo (msec)

AIX E UN INDICE INDIRETTO DELLA RIGIDITA AORTICA,
RAPPRESENTA LEFFETTO DELL'ONDA RIFLESSA SULL'ONDA
INCIDENTE A LIVELLO DELL'AORTA ASCENDENTE.

E UNA MISURA DEL CARICO ADDIZIONALE A CUI IL Vsx E

SOTTOPOSTO A CAUSA DELL'ONDA DI RIFLESSIONE.



ruLoc WAvVeE veLOUCL 1Y

Augmentation Index ( Aix)
The SphygmoCor device

Tonometro

Osso

Il tonometro permette di rilevare la pressione di polso comprimendo una arteria
superficiale, la radiale, sulle strutture ossee sottostanti permettendo la
misurazione del volume e della pressione del polso.









paradigmi della terapia del Diabete mellito tipo 2

Terapia aggressiva

Perseqguire.targets di quasi
wormalita

"Lower is better”



I paradigmi della terapia del Diabete mellito tipo 2

"Earlier is better”
Terapia appropriata

Terapia personalizzata



POTENZIALT MECCANISMI CON CUT LTPOGLICEMIA
AUMENTA LA MORTALIa CARDIOVASCOLARE

* Aritmie cardiache da anormale ripolarizzazione
cardiaca

* Incremento della tendenza alla trombosi e
riduzione delle capacita di trombolisi
* Le catecolamine determinano
— Aumento dela frequenza cardiaca
— Ischemia miocardica silente
— Angina e infarto del miocardio



Effect of experimental hypoglycaemia on
QT interval

............ . fl,-"- L piolen. - TR
lE:: _.-I"'lll'l'|

QTc= 456 ms - QTc=610 ms
HR= 66 bpm R HR=61 bpm

5.0mM 2.5mM

International Diabetes Monitor 2009; 21(6): 234-241.
Reproduced with permission



CONCLUSIONI

1. Non vi sono ancora prove sufficienti
per includere i fattori di rischio
emergenti nella valutazione del rischio
cardiovascolare

2. La corretta interpretazione dei
principali fattori di rischio tradizionali
puo migliorare la predizione degli

eventi cardiovascolars



CONCLUSIONI

4. Devono essere corretti tutti fattori
di rischio cardiovascolari con una
ferapia appropriata

5. La prevenzione delle jpoglicemie
rappresenta il presupposto principale

della cura del diabetico

TERAPIA PERSONALIZZATA




"La vita e uguale ad una scatola di cioccolatini,
non sai mai quello che ti capita”



