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BIOLOGICAL SYNTHESIS OF CHOLESTEROL 1964 KONRAD BLOCH

A more highly developed enzymology of the cholesterol pathway is also
needed for a rational approach to the problem of metabolic regulation. This is
clearly a matter of broad concem transcending purely academic curiosity. A
great variety of environmental, dietary and hormonal factors have been stud-
ied and shown to influence the rate of cholesterol synthesis, but the evidence is
still too scanty for specifying the point or points at which physiological con-
trol is most effectively exerted. If the principle of negative feedback operates
in sterol biosynthesis as it does in so many pathways, then the first specific step
of the sequence should be rate limiting and it should be sensitive to cholesterol,
the end product of the biosynthetic sequence. With these considerations in
mind, attention has been focused on the reduction of hydroxymethylglutaryl-
CoA to mevalonic acid as a likely control site. There is experimental support
for this view, particularly from the work of Bucher who has shown that the
profound effects of cholesterol feeding, of X-radiation and of starvation on
the rates of cholesterol synthesis appear indeed to be exerted at a stage close to
or immediately before the formation of mevalonic acid”. This concept of a
homeostatic control continues to receive attention”, and it is to be hoped that
the rapid progress that is being made in the elucidation of regulatory processes
will lead ako to a better understanding of the mechanisms that control choles-

terol biosynthesis.
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Fig. 1. HMG-CoA reductase reaction.

Along with the interest in chemical and enzymatic aspects of cholesterol
biosynthesis there has been a growing appreciation of the role which sterols
might play as fundamental cell constituents. The known metabolic transfor-
mations of cholesterol, the conversions to steroid hormones and bile acids,
surely serve a specialized function since they take place only in vertebrate
species. However, in many tissues and cells the function ofcholesterol is clearly
not metabolic. In organisms which do not metabolize sterol but nevertheless
produce or require it-and this is true for all but the most primitive forms of
life-sterols must play some role as structural elements of the cell. Comparative
biochemistry suggests what this function might be. Sterols have not been
found in any bacteria or in the blue-green algae, i.e. in primitively organized
cells which lack the various membrane-bound intracellular organelles. The
elaboration of membrane-enclosed structures devoted to specialized func-
tions is now viewed as a landmark in evolutionary diversification”and it
would appear that the parallel development of the biosynthetic pathway to
sterols is one of the biochemical expressions of these morphological events.
The sterol molecule is not distributed at random inside the differentiated cell
but appears to be mainly associated with the cytoplasmic membrane and its

endoplasmic extensions. We do not yet know why and for what specific pur-
pose the sterol molecule was selected during the evolution of organisms. One
may speculate, however, that the rigidity, the planarity and the hydrophobic
nature of the molecule provide a combination of features that is uniquely
suitable for strengthening the otherwise fragile membrane of the mare highly

developed cell.
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The third reaction in the first stages is the
committed and rate-limiting step: reduction of HMG-
CoA to mevalonate is the major point of regulation
on the pathway to cholesterol (Fig. 1). The major
outlines of this pathway were completed by 1960, and
Bloch and Lynen were awarded the Nobel Prize in
1964.

At the Nobel Banquet in Stockholm, December
10, 1964 when Konrad Bloch and Feodor Lynen, were
awarded the Nobel Prize, S. Friberg, Rector of the
Caroline Institute, made the following remarks:
“Your discoveries may provide us with weapons
against some of mankind’s gravest maladies, above
all in relation to cardiovascular diseases. Achieve-
ments like yours make it not unrealistic to look
forward to a time, when mankind will not only live
under vastly improved conditions, but will itself be
better”. )
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Drug Name Drug Class Primary Endpoint Mechanism Refs.
Statins LDL lowering LDL HMG-CoA Inhibitor [27,28]
Cholestyramine Bile acid sequestrants LDL Bile acid binding [32,33]
Apheresis LDL Apheresis [78]
Niacin LDL lowering TG, LDL HDL DGAT2 Inhibitor [34,35]
Ezetimibe LDL Lowering LDL NPC1L1 inhibitor [29,30]
Lomitapide LDL lowering VLDL, LDL MTP Inhibitor [46]
Nexletol LDL lowering LDL ACLY Inhibitor [42,44]
Mipomersen ASO LDL ApoB silencing [46,47]
Volanesorsen siRNA TG ApoClll silencing [58,59]
ARO-ApoCIII siRNA TG ApoClIl silencing [59]
Vupanorsen siRNA LDL, TG ANGPTLS3 silencing [21]
IONIS-ANGPTL3 ASO LDL, TG ANGPTLS3 silencing [59]
ARO-ANG3 siRINA LDL, TG ANGPTLS3 silencing [59]
Evinacumab mAb LDL, TG ANGPTL3 silencing [51]
Inclisiran siRNA LDL PCSKO silencing [72,73]
Evolocumab mAb LDL PCSKG9 silencing [74,75]
Alirocumab mAb LDL PCSKS9 silencing 76,77
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| Target definiti dalle Linee Guida

S ___________
'SCORE2/SCORE2 0oP <2%|
Treatment goal | - SCORE2/SCORE2-OP>2%and<10% |  __________________________ :
for LDL-C : Young patients (T1DM <35years; | |. SCORE2/SCORE2-OP 210% and <20% ‘
I T2DM <50years) with DM duration | . Markedly elevated single risk factors, in particular \
|_<10years without other risk factors | : TC >8mmol/L (310 mg/dL) or LDL-C >4.9 mmol/L (190 mg/dL) }
<3.0 mmol/L or BP2180/110 mmHg
Class lib (<116 mg/dL) I;l?l‘(’ |- FH without other major risk factors }
5 I+ Moderate CKD (eGFR 30-50 mL/min/1.73 m?) |
= . DM wy/o target organ damage, with DM duration =10years |
Class Ila <2,6 mmol/L Moderate l or other additional risk factor \
(<100 mg/dL) sk ~ / TTTTTTTTTT T T T T T T T T
- B L A —— !
. oy . clinical/imaging |
&250% reduction R | SCORE2/SCORE2-0P 220% |
from baseline | + FHwith ASCVD or with another major rlsk factor I
18 I » Severe CKD (eGFR <30 mL/min/1.73 m?)
Class| (i?ﬂ:::ilﬁ | - DM &target organ damage: =3 major risk factors; :
l or early onset of T1DM of long duration (>20 years) | |
|+ Patients with ASCVD who experience
| recurrent vascular events while taking
Class 12 <1.4 mmol/L | maximally tolerated statin-based therapy |
(<55mg/dL) + Patients with polyvascular (e.g. coronary |
<1.0 mmol/L
Class llb (<40 mg/dL)
aClass lla for individuals in primary prevention with FH at very high risk

* modified from Celentani et al.



Table 4 Cardiovascular risk categories

WOF  ATTENZIONE:

(]

4DL < 40 se paziente con
anamnesi di plurimi

People with any of the following:
Documented ASCVD, either cinical or unequivocal

on imaging. Documented ASCWD includes previous

ACS (Ml or unstable angina), stable angina. coronary

<55
+
50% di
riduzione
dal basale

revascularization (PCl, CABG, and other arterial

revascularization procedures), stroke and T4, and

peripheral arterial disease. Unequivocally deocu-

mented ASCWVD on imaging includes those findings

eventi acuti anche a
carico di due distretti
arteriosi differenti !!!

that are known to be predictive of clinical events,
such as significant plaque on coronary angiography
or CT scan (multivessel coronary disease with two
major epicardial arteries having =50% stenosis), or
on carotid ultrascund.

DM with mrget organ damage,” or at least three major
risk factors, or early onset of T1DM of long duration
(=20 years).

Severe CKD (eGFR <30 mL/min/1.73 m?).

A calculated SCORE =10% for 10-year risk of fatal

<70

CWVD. +
FH with ASCWVD or with another major risk factor. .
" s : 50 % di externe
High-risk People with: . . carotic
Markedly elevated single risk factors, in particular TC rlduz.one ]temi; artery
=8 mmeol/L (=310 mg/dL), LDIL-C =49 mmol/L dal basale arotl

(=190 mg/dL), or BP =180/110 mmHg. artery

Patients with FH without other major risk factors.

Patients with DM without mrget organ damage,® with DM
duration =10 years or another additonal risk factor.

Moderate CKD (eGFR 30 —59 mL/min/1.73 m3).

A calculated SCORE =5% and <10% for 10-year risk

of fatal CWD. '
Moderate-risle Young patients (T1DM <35 years; T2DM <50 years) ///

with DM duration <10 years, without other risk fac-
tors. Calculated SCORE =1 % and <5% for 10-year
risk of fatal CWD.

Low-risk Calculated SCORE =1% for 10-year risk of fatal COVD.




Quanti pazienti a target?
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of Lipid-Modifying Therapy Use in Secondary
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Quanti pazienti a target?
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10-year risk of CV death using SCORE
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giugno 17 a novembre ‘18
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Treatment gaps in the implementation of LDL cholesterol )
control among high- and very high-risk patients in Europe
between 2020 and 2021: the multinational observational
SANTORINI study

» urden,” Carlos Aguir” Marcello Arca! DerekL. Cannally® MatsEriksson,
Jean Ferriéres! Ulich Lauf 2schel,” Timo Strandberg" Hermann Toplak? Frank L. | Visseren,” and m
Aberica L Catapana,™ o 3

To describe demographics and cardiovascular (CV) risk factors of
patients with and without prior ASCVD enrolled in the SANTORINI
study, as well as their CV risk as assigned

SANTORINI ==

Multinational, prospective, observational study conducted in 14
European countries

Patients aged =218 years with high and very high CV risk, as
assessed by the investigator, and requiring LLT were enrolled
between March 2020 and February 2021, followed by a 12-month
follow-up period per patient

9044 patients included in this analysis; 6954 (76.9%) had a
documented history of ASCVD

Ray KK, Haq I, Bilitou A et al. The Lancet Regional Health 2023



SANTORINI

&-2

100.0

S80.0

G60.0

40.0

Proportion of paticnts, %

® Patients not at LDL-C goals
W Patients at LDL-C goals

20.0
0.0
D ASCVD (N=6954)
Median (IQR) LDL-C: 2+0 (15, 2+9) mmol/L

NoLLT P 214

Monotherapy 330
Statin 49-2
EZE 1-7
PCSE9i 1-6
Other oral LTT alone 0-5

Combination therapy 25-6
Statin + EZE 17-3
BCSKYi + other oral LTT 47
Other oral combination 34

0 20 40 60
Propartion of patients

Median (IQR) LDL-C: 26 (1-8, 3-5) mmol/L

NoLLT h 232

Monotherapy
Statin
EZE
PCSK9i
Other oral LTT alone

E ‘ No ASCVD (N=2089)

58-3
535

Combination therapy
Statin + EZE

PCSK91 + other oral LTT
Other oral combination

o

20 40 60 80
Proportion of patients

DA VINCI

5888 pazienti con prescrizione LLT in 18 paesi europei

« 3000 prevenzione primaria
+ 2888 secondaria (41%CVD; 37%PAD; 22%CAD)

' | 2019 ESC/EAS W 2016 ESC/EAS
18
Overall
- Ed
0 10 20 30 40 50 60 70 80

% of patients attaining LDL-C goal

19

23 11~ /63 Overall (n=2039)
low-intensity statin monotherapy (n = 47)
Moderate-intensity statin monotherapy (n = 887)
High-intensity statin monotherapy (n = 764)
Ezetimibe combination (n = 189)

RCSK9i combination (n = 24)

Other LLT (n=128)

EEEEETNy

0 20 40 60 80 100

Proportion of patients
receiving LLT (%)

Ray KK, Molemans B, Schoonen WM et al. Eur J Prev Cardiol 2020
Jane K Stock . Atherosclerosis 2020



STEPWISE APPROACH

Indication for drug therapy?
See Table §

Y ——

| Lifestyle advice/
Lifestyle intervention

Define treatment goal
See Table 7

Francois MACH

High potency statin af highest
Recommended / tolerable dose fo reach the godl

LDL-C goal reached?

0 ..................... @

Add ezetimibe

Follow-up
Annually, or more frequently if indicated

LDL-C godl reached?

b

+ Secondary prevention (very-high-risk)

Follow-up e * Primary prevention: patients with FH

Annually, or more frequently if indicated Add PC3K? inhibifor and another major risk factor (very-
high risk)

%%'gg%ﬁgﬁ.gg * Primary prevention; patients at very-

high risk but without FH (see Table 4)

Mach F. et al Eur Heart J 2019



id Lowering

Traditional Titration Appraach to Lip

Y High Intensity Statin +
Figh ' High Intensity Ezetimibe + PCSKOi
Statin +

Intensity | = .
Statin [EREEETS




@ESC European Heart Journal (2024) 45, 42044215 FASTTRACK - CLINICAL RESEARCH

European Society https://doi.org/10.1093/eurheartj/ehae576 Ischaemic heart disease
of Cardiology

Intensive early and sustained lowering of
non-high-density lipoprotein cholesterol
after myocardial infarction and prognosis:
the SWEDEHEART registry

Jessica Schubert ® ¥, Margrét Leosdottir ® >3, Bertil Lindahl
Johan Westerbergh ® *, Hakan Melhus ® *, Angelo Modica®, Nilo Cater ©® 7,
Jonas Brinck ©® 8, Kausik K. Ray ® %, and Emil Hagstrém ® '*

1,4
]

Timing of reaching and duration of staying at non-HDL-C target

ﬂ‘ 46 518 patients with Ml and 7407 MACE (all-cause mortality, Ml, or stroke)

0.0

Median non-HDL-C (mmol/L) Timing
[
[
Never *
Eartly e s | :
Late —a—
Early and sustained | o | :
[
[
I I I
0.60 0.80 00
| | T
Ml 2 months 1 year MACE, adjusted HR (95% Cl), p for trend <0.001

® Never e Early ® Late # Early and sustained




Come superare le barriere allimplementazione
delle strategie di prevenzione e cura della malattia
cardiovascolare aterosclerotica mediante terapia

Duplice

MOLTO STATINE + RIDUZIONE >50% | |
-‘ 0 ) STOP
ALTO . EZETIMIBE LDL-C<1,4 mmol/L
VALUTAZIONE naive da NO
RISCHIO CV statina Triplice
in statina - STATINE +
ESTREMO . EZETIMIBE +
. INIBITORI PCSK9*
. post ACS + storia di: oppure
. altri eventi vascolari
. arteriopatie periferiche . STATINE +
. vasculopatie polidistrettuali . EZETIMIBE +

* Mab vs PCSK9 (alirocumab
. ACIDO BEMPEDOICO o evolocumab) o

PCSK9 siRNA (inclisiran)

. coronaropatie multivasali
. ipercolesterolemia
familiare

Se LDL-C < 70 mg/dL

Se LDL-C >70 mg/dL (eta> 75 anni)

triplice




PDTA IN CARDIOLOGIA

Proposta di percorso diagnostico-terapeutico
assistenziale della Regione Piemonte sulla terapia
ipolipemizzante ed antitrombotica in pazienti

con malattia delle arterie periferiche

Giuseppe Patti', Ferdinando Varbella?, Andrea Gaggiano?® Marco Mennuni'!, Gianmarco Annibali4,

Dario Celentani?, Fabrizio Del Nevo?, Salvatore Piazza? Giuseppe Musumeci4,

a nome della Societa Italiana di Cardiologia (SIC) Piemonte, dell’Associazione Nazionale
Medici Cardiologi Ospedalieri (ANMCO) Piemonte e della Rete delle Chirurgie Vascolari del Piemonte

PAD sintomatica, no storia di CAD o malattia cerebrovascolare,

colesterolo LDL >55 mg/dl
NO { terapia cronica ipolipemizzante?-| 3
v
Statina + ezetimibe
6 mesi h 4 l ) 4 l
Rx cronica con Rx cronica con Rx cronica con statina Rx cronica con statina
1 statina e statina e + ezetimibe e + ezetimibe e
v v colesterolo LDL colesterolo LDL colesterolo LDL colesterolo LDL
Colesterolo LDL Colesterolo LDL Colesterolo LDL 56-69 mg/dl 270 mg/dl 56-69 mg/dl 270 mg/dl
<55 mg/dl 56-69 mg/dl 270 mg/dl l
+ eaeiirnlbe | *
* *
v v
v h 4 \ 4 + ezetimibe + PCSK9-i Potenzia I + PCSK9-i
Continua terapia Potenziamento tipologia PCSK9-i efo Rx con statina
potenzia

e/o dose di statina

Rx con statina
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C’e statina e statina...
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LDL! %

ALTA
INTENS.

MODERATA
INTENSITA

Al0 A20 A40 ABO F20 F40 F80 LIO L20 L40 L8O PIO P20 P40 SI0 520 540 580 RS RIO R20 R40 Pl P2 P4

ATOR FLUVA LOVA PRAVA SIMVA ROSU PITA

Weng TC, et al. | Clin Pharm Ther .2010;35:139-151
Mukhtar RY, et Al. Int | Clin Pract . 2055;59(2):239-252




CK>10 x ULN, %

3.0

2.5

2.0

1.5

1.0

0.5

0.0

C’e statina e statina...

Atorvastatina (10, 20, 40, 80 mg) —<— Rosuvastatina (10, 20, 40 mg)

Cerivastatian (0.2, 0.3, 0.4, 0.8 mg) ~*— Simvastatina (40, 80 mg)
Pravastatina (20, 40 mg)

20

% Riduzione C-LDL



NOTA 13 Allegato 1

La seguente figura presenta 'entita della riduzione del colesterclo LDL ottenibile con le diverse statine ai diversi dosaggi disponibili in commercio.

Grafico della riduzione percentuale del colesterolo LDL adattato dal documento del NHS Foundation Trust “Guidelines on statin
prescribing in the prevention of cardiovascular disease” (2006).
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I principi attivi pitt efficaci sono sulla sinistra del grafico {A=atorvastatina F=fluvastatina P=pravastatina R=rosuvastatina S=simyastatina L=lovastatina. La dose é indicata
dopo la lettera che indica il farmaco)



MEDICAL GRAND ROUNDS

MARC S. SABATINE, MID, MPH

Chairman, TIMI Study Group; Lewis Dexter, MD,
Distinguished Chair in Cardiovascular Medicine,
Brigham and Women’s Hospital; Professor of Medicine,
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Harvard Medical School, Boston, MA
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Advances in the treatment of dyslipidemia
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The NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JUNE 18, 2015 VOL. 372 NO. 25

Ezetimibe Added to Statin Therapy after Acute Coronary

Syndromes

Christopher P. Cannon, M.D., Michael A. Blazing, M.D., Robert P. Giugliano, M.D., Amy McCagg, B.S.,

Jennifer A. White, M.S., Pierre Theroux, M.D., Harald Darius, M.D., Basil S. Lewis, M.D.,

Ton Oude Ophuis, M.D., Ph.D., J. Wouter Jukermma, M.D., Ph.D., Gaetano M. De Ferrari, M.D., Witold Ruzyllo, M.D.,

>18.000 pz a meno di 10 gg da SCA
FOLLOW UP 7 ANNI

Sim/Eze 40 + 10 mg
VS

Simvastatin 40 mg

(42% discontinuation)

Paul De Lucca, Ph.D., KyungAh Im, Ph.D., Erin A. Bohula, M.D., D.Phil., Craig Reist, Ph.D.,
Stephen D. Wiviott, M.D., Andrew M. Tershakovec, M.D., M.P.H., Thomas A. Musliner, M.D.,

Eugene Braunwald, M.D., and Robert M. Califf, M.D., for the IMPROVE-IT Investigators*®

40— P=0.016

30~

204

Hazard ratio, 0.936 (95% Cl, 0.89-0.99)

Simvastatin monotherapy 34 79

32.7%

Simvastatin—ezetimibe

RRR 7%
RRA 2%
NNT 56

5 6 ;If (on treatment 38)



IMPROVE-IT — sottoanalisi pz. diabetici

0.5 4

0.4 -

0.3 4

Probability

0.2

0.1 4

0.0 -

KM Rates of Primary Endpoints

I LogRank p-value =0.526 for non-diabetics & =<0.001 for diabeticsl

DIABETICI

No diabetes, ezetimibe/simvastatin
No diabetes, placebo/simvastatin
Diabetes, ezetimibe/simvastatin
Diabetes, placebo/simvastatin

L T T T T

T T T

No diabetes, ezetimibe/simvastatin
No diabetes, placebo/simvastatin
Diabetes, ezetimibe/simvastatin
Diabetes, placebo/simvastatin

2474 1921 1720 1559 1371 908 665 362
2459 1923 1751 1617 1439 969 700 392
6598 5531 5076 4766 4356 3296 2617 1493
6604 5448 5050 4758 4400 3315 2601 1514
T T T Ll T T T T
0 1 2 3 B 5 6 7

Time (year) post-randomization

Cannon CP, Blazing MA, Giugliano RP et al. N Engl J Med
2015



IMPROVE-IT — sottoanalisi pz. BPAC

Primary efficacy endpoint

Prior CABG 60.0%

}-] o ARD=8.8%
g NNT=11
"
] 51.2%
T
o
>
@
e
e
S 40+
S
_g. 32.2%
s 30.9%
"
L7
o No prior CABG
o] = ARD=1.3%
— " =
.‘.5 NNT=77
-]
é NON CABG
x Prior CABG, simvastatin/placebo
E Prior CABG, simvastatin/ezetimibe
':_" No prior CABG, simvastatin/placebo
No prior CABG, simvastatin/ezetimibe
0 E 1 I L T | L ] L
Prior CABG, simvastain/placebo 842 614 511 449 369 255 173 90
Prior CABG, simvastain/ezetimibe 842 636 587 515 457 287 203 108
No prior CABG, simvastain/placebo | 8229 6837 6284 5875 5357 3948 3108 1765
No prior CABG, simvastain/ezetimibe | 8221 6735 6214 5860 5382 3997 3098 1798
1 L] T T L L] L L]
0 1 2 3 - 5 6 7

Time (year) post-randomization

Cannon CP, Blazing MA, Giugliano RP et al. N Engl J Med
2015
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Christie M. Ballantyne, MD"*, Robert Weiss, MDb._Tiziano Moccetti. MD®, Anja Vogt. MD*,
Bernd Eber, MD®, Froukje Sosef. MD', and Emma Duffield, MSc',

(Results from the EXPLORER Study)

for the EXPLORER Study Investigators
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79.1

35.0
n=230 n =187
LDL-C goal
<100 mg/dL

92.0

68.8

n =80

Optional LOL-C goal
<70 mg/dLt

LDL-C 100 mg/dL and
nonHDL-C <130 ma/dL®

MONQOTERAPIA CON ROSUVASTATINA O AGGIUNTA DI EZETIMIBE?

Efficacy and Safety of Rosuvastatin 40 mg Alone or in Combination

Safety and Efficacy of Ezetimibe Added on to
With Ezetimibe in Patients at High Risk of Cardiovascular Disease

Rosuvastatin 5 or 10 mg Versus Up-Titration of
Rosuvastatin in Patients With Hypercholesterolemia (the

ACTE Study)

100

% patients achieving
-+
L]

specified LDL-C target
[=2]
(=)

[n=]
(=]
"

=]
(==
L

— 100 -
k) 0 D Rosuva up-titration . Rosuva + EZ add-on
|:| Rosuva up-titration . Rosuva + EZ add-on g
R 804
v
8t 3 *
* ] -
53.7
59.4 551 * 3 60
*
_E_. 438
s 40 -
{ 308 13 30.6 E 3.6
« 215
a 17.5
; 20 A 125
8
L
n=217 n=219 n=96 n=98 n=121 n=121 n=217 n=219 n=96 n=98 n=121 n=121
Across Strata Stratum | Stratum Il Across Strata Stratum | Stratum Il

< Across Strata all ezetimibe 10 mg add-on to rosuvastatin (5 mg, 10 mg) versus all rosuvastatin up-titration (10 mg, 20 mg);
< Stratum| ezetimibe 10 mg add-on to rosuvastatin § mg versus rosuvastatin 10 mg;
< Stratum Il ezetimibe 10 mg add-on to rosuvastatin 10 mg versus rosuvastatin 20 mg. *p 0.001.

Bays HE et al. Am J Cardiol 2011






Il problema dei tre corpi
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Thoenes M et al. ] Hum Hypertens. 2010;24:336-344.

80 P=0.403 men vs. women for all groups
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Categories of

Nonadherence Examples

Health system Poor quality of provider-patient relationship; poor communication; lack of access to
healthcare; lack of continuity of care

Condition Asymptomatic chronic disease (lack of physical cues), mental health disorders (eg,

depression)
Patient Physical impairments (eg, vision problems or impaired dexterity); cognitive impairment;
psychological/behavioral; younger age; nonwhite race
Therapy Complexity of regimen; side effects
S0cioeconomic Low literacy; higher medication costs; poor social support

Ho et al. Circulation.2009;119:3028-3035




Associazione precostituita o polipillola?

wh'n* . .
Fixed Dose Combinations refer to products containing i AY Central Drugs Standard Control Organization
. . ) . ] § Directorate General of Health Services
one or more active ingredients used for a particular §, i Ministry of Health & Family Welfare
woaa & v v
indication{s), e g Government of India

A polypill is a type of drug combination consisting of a single drug product in pill form (i.e., tablet or capsule) and thus combines multiple medications (that
is, more than one active pharmaceutical ingredient). The prefix "poly" means "multiple”, referring to the multiplicity of distinct drugs in a given "pill". In

precise usage, a pill is a polypill if it contains at least 4 drugs (meaning that fixed-dose combinations of 2 or 3 drugs are not polypills). An occasional
synonym is combopill. A polypill is commonly targets treatment or prevention of chronic conditions.["!

WIKIPEDIA

The Free Encyclopedia




JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY VOL. 64, NO. 20, 2014 (A) Pflmary Outcome (ln) (B) MOﬁSkY'Green (20)

@ 2014 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION ISSN 0735-1097/%36.00 D=0'0]9 p=0.04g
PUBLISHED BY ELSEVIER INC. http:/ /dx.doi.org/10.1016/j.jacc. 2014 .08 021 100 100
80 80
() () 68
g 60 2 60 59
ORIGINAL INVESTIGATIONS ‘é 50.8 §
v
S a0 =1 § 40
20 20
H 0 T - 1 0 .
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Results From the FOCUS Project ap (C) Morisky and Pill Count
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Castellano, J.M. et al. J Am Coll Cardiol. 2014; 64(20):2071-82.

695 pazienti randomizzati a polipillola VS singole somministrazioni

CENTRAL ILLUSTRATION Effect of a Polypill Strategy on Adherence in
Secondary Cardiovascular Prevention

Nessuna differenza significativa di effetti collaterali
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Fixed-dose combination therapies with and without aspirin 2> @ ®
for primary prevention of cardiovascular disease: -
an individual participant data meta-analysis

Philip Joseph, Gholamreza Roshandel, Peggy Gao, Prem Pais, Eva Lonn, Denis Xavier, Alvaro Avezum, Jun Zhu, Lisheng Liu, Karen Sliwa,

Habib Gamra, Shrikant | Bangdiwala, Koon Teo, Rafael Diaz, Antonio Dans, Patricio Lopez-Jaramillo, Dorairaj Prabhakaran, Jose Maria Castellano,
Valentin Fuster, Anthony Rodgers, Mark D Huffman, Jackie Bosch, Gilles R Dagenais, Reza Malekzadeh, Salim Yusuf, on behalf of the Polypill
Trialists’ Collaboration

TIPS-3 HOPE-3 Polylran
Locations Bangladesh, Canada, Colombia, India, Argentina, Australia, Brazil, Canada, China, Iran

Indonesia, Malaysia, Philippines, Tanzania, Colombia, Czech Republic, Ecuador,

Tunisia Hungary, India, Israel, South Korea,

Malaysia, Netherlands, Philippines, Russia,
Slovakia, South Africa, Sweden, UK, Ukraine

Overall trial population 5713 participants without known vascular 12 705 participants without known vascular - 6838 participants with orwithout
disease but at intermediate cardiovascular disease but at intermediate cardiovascular  vascular disease
disease risk* disease risk*
Populationincluded in  All participants (n=5713) Participants randomly assigned to double  Participants without a history of
meta-analysis active group or double placebo group vascular disease (n=6101)
(polypill concept; n=6348)
Study design Double-blind, placebo-controlled Double-blind, placebo-controlled Pragmatic, cluster-randomised
Interventiont 2x 2 x 2 factorial design: daily oral polypill 2 x 2 factorial design: daily oral rosuvastatin  Daily oral polypill consisting of
consisting of simvastatin 40 mg, ramipril 10 mg; daily oral candesartan 16 mg and atorvastatin 20 mg,
10 mg, atenolol 100 mg, and hydrochlorothiazide 12-5 mg hydrochlorothiazide 12-5 mg,
hydrochlorothiazide 25 mg; daily aspirin enalapril 5 mg (or valsartan 40 mg),
75 mg; monthly oral vitamin D 60000 IU and aspirin 81 mg
Comparator Matching placebos Matching placebos Minimal care (blood pressure
(or control)t measurement and risk factor

counselling)




Main FDC strategy comparison
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PERSPECTIVE

The Polypill Revisited

Why We Still Need Population-Based Approaches in the
Precision Medicine Era

vascular disease by more than 80%" by administering a polypill to everyone  Thomas J. Wang, MD
55 years of age and older.! Their bold proposal had its roots in the debate
surrounding risk-based versus population-based approaches to prevention, as de-
scribed by Rose.? In risk-based approaches, preventive measures are targeted spe-
cifically at higher risk individuals, with medication therapy tailored to each patient's
risk factor profile. The identification of higher risk patients typically relies on clinical
and laboratory-based prediction algerithms, the traditional approach endorsed in
most practice guidelines. In contrast, population-based approaches aim to shift the
entire risk distribution, even modestly, with measures implemented at the popu-
lation level. The latter necessitates interventions that are low in cost and have a
low incidence of side effects. These are among the proposed advantages of the
polypill, a fixed-dose combination of cardiovascular medications, usually including
a statin and several antihypertensive drugs.
One of the objections to the Wald and Law proposal was that large numbers
of low-risk individuals would end up receiving unneeded and/or unindicated
drug therapy. Thus, despite randomized trials supporting the tolerability of vari-
ous polypill formulations and regulatory approval in multiple countries outside the
United States, momentum in the field shifted toward viewing the polypill primarily
as a strategy for high-risk individuals with established cardiovascular disease. The
problem is that a one-size-fits-all approach to pharmacotherapy may not be op-
timal for patients with established disease, for whom aggressive cholesterol and

N early 2 decades ago, Wald and Law proposed “a strategy to reduce cardio-  panijel Mufioz, MD, MPA
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