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May Measurement Month 2018: a pragmatic
global screening campaign to raise awareness
of blood pressure by the International Society
of Hypertension

Thomas Beaney © ", Louise M. Burrell @ *, Rafael R. Castillo”, Fadi ). Charchar & 3,
Suzie Cro @ ', Albertino Damasceno @ *, Ruan Kruger & ' Peter M. Milsson o °,
Dorairaj Prabhakaran @ '°, Agustin J. Ramirez'", Markus P. Schlaich & "%,

Aletta E. Schutte © ", Maciej Tomaszewski @ '*, Rhian Touyz & ",

Ji-Guang Wang @ "%, Michael A. Weber @ '*, and Neil R. Poulter @ '%;

on behalf of the MMM Investigators

Table 4 Key proportions for participants with hypertension, worldwide, and by region, after imputation

Region Mumber with  Proportion with  Proportionof Proportion
hypertension  hypertension (%) hypertensives of hypertensives
aware (%) an medication (%)
South Az 132173 138 595 569
East Asia 23 499 n7 &40 591
South-East Asiaand 104 148 354 5.8 501
Australasia
Armericas T 574 40.4 ThT Tiké
Sub-Saharan Africa 37603 248 4316 331
Morthern Africaand 24 579 26.3 387 ¥R |
Middle East
Europe 33504 41.6 o 610
Worldwide 501079 33.4 59.5 55.3

Proportion of those
on medication with

controlled BP (%)

J0.4
632
487

&0.9
45,1
8.6

485
60.0

i le:mrtlnn of }

all hy pertensive
controlled (%)
4000

73
244

43.0
15.0
188
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|, 33.2 !




4 Obiettivo della terapia

Effetto
(Efficacia clinica)

Finestra terapeutica
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Dose del farmaco antiipertensivo




Trial/ SBP raggiunta

media 2.8 farmaci
(dose mod/alta)

INVEST (136 mmHg)

ALLHAT (138 mmHg)

IDNT (138 mmHg)

RENAAL (141 mmHg)

UKPDS (144 mmHg)

ABCD (132 mmHg)

MDRD (132 mmHgQ)

HOT (138 mmHg)

AASK (128 mmHg)

N° farmaci antipertensivi

1




Among patients receiving therapy after the first year,
~B50% stop therapy within the next 2 years

100
@ B Men
= = B Women
e < 80
2 = Retrospective, cohort study of
2 D community pharmacy records (n=2,325)
:f::' B 60
= =
=
& S 40
S o
E D
5 < 20
-

0

1 2 3 4 5 6 7 8 9 10
Years after first prescription

7
Van Wik et al. J Hypertens 2005,23:2101-7



Single-pill fixed-dose combinations are
associated with greater adherence in
hypertension

Oclels
e
single pill vs tw o pilk 0.45 042-0.45 =00001

single pil vs three pills 024 022-0.30 =00001
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Management of arterial hypertension:
Transfer from clinical guidelines into
daily practice — Results of a survey in
German practitioners offices

Hans-Georg Predel', Fabian Graas?®, Georg Rudinger?, Olaf Randerath®

Improvement of patients compiaece [
perter 6 control [
Muchertion of Cv i [
Less workkoad due io les prescigtions [N
Less et idem disussion with the padems [N
L

Optimidetisn of pat lent conkacts

E i n b 30 50 B0 b £l 50 1

% of ratirgs

Figure # Advantages of a single pill (SP) treatment regimen three diferent
ansters allomed)

Journal of Education and Health Prom otion | Volume 9 | February 2020



(9%) nuUaized

(v

rt

(v

ol

Incidenza di edemi declivi in pazienti ip

trattati con olmesartan/amlodipina

40 -

354
30
251
204
15
10

5

0

Placebo 20 mg 40 mg 5mg 10mg 40/10 mg 40/5 mg 20/5 mg

Olm Amlo Olm/Amlo

*p=0.0011 vs Amlo 10 mg/die

Sanford M et al. Drugs 2009; 69: 717-29



$1991J9 APIPPE PA13AdXI 01 PIAIISYO JO
opeJ UORONPaI JgS [2IUAWAIIU]

Incremento di effetto ipotensivo osservato/atteso

ottenuto aggiungendo un farmaco o
raddoppiando la dose rispetto alla classe

terapeutica

- 1.16
1.5 (0.93-1.39)
1.00
(© alsé?f 20) O :
. ocom o 1] Adding a drug from
[ e [ another class (on average
1.07 [ standard doses)
[ Doubling dose of same
drug (from standard
e dose to twice standard)
(0.29-0.45)
0.57 019 0.23 ‘[
(0.08-0.30) (012-034) 0.20 0.22
]’ (0.14-0.26) (0.19-0,25)
| T -
00) L ;
Thiazide Beta- ACE- Calcium channel:  All
blocker Inhibitor blocker classes

g The expected incremental effect is the incrementall blood pressure reduction of the added (or doubled drug),
gdssuming-an-additive-effectand-alloviangiorthesmallerreduction-fromol drig(ordoese-of-ldrug)given-he

jbwer: pretreatment blood pressure because of the other:



Increased Chance of BF Control over 1 Year by
Initial Combination Therapy vs Monotherapy + Add-on Treatment

Initial TP n Hazard Ratio Hazard Ratio
(9500 CI) (9500 CI)
Monotherapy 79099 B Ref
Free Combination 18329 & 1.34 (1.31-1.37)
Single Pill Combination 9194 C 1.53 (1.47-1.58)
I]J.E 1 é

BP control worse BP control better
with combination with combination

Egan BE et al., Hypertension 2012; 59: 1124-1131



O PLOS |one

RESEARCH ARTICLE

Free versus Fixed Combination
Antihypertensive Therapy for Essential
Arterial Hypertension: A Systematic Review
and Meta-Analysis

Samir G. Mallat'®, Bassem Y. Tanios'®#, Houssam 5. kan®, Tamara Loti*}, Elie A. Ak

Fixed Combination Free Combination Etd. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD  Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Asplund 1984 6.8 7.5 a0 83 7.7 20  18.5% =0,20 [-0.51, 0.11) —
Jaatsla 14978 136 2.5 21 135 4.5 21 13.4% 010 [-0050, 0.71] -
MeLay 2000 140 5 25 141 5 25 14.2% =0.20 [-0.75, 0.36] —r
Missinen 1980 136.9 9.5 23 1373 8.5 23 13.8% -0.04 [-0.62, 01.54] S
Olvera 1991 141 18 14 139 24 15 11.4% 0.09 [-0.64, 0.82] D
Pecherina 2014 115.8 a5 62 12586 8.5 B2 17.4% -1.03 [-1.40, -0.65] —
Solomon 1980 1449 a5 14 1428 9.5 14 11.2% 0,20 [-0.54, 0.95] B
Total (95% CI) 238 240 100.0% -0.20 [-0.56, 0.16] ‘*
Heterogeneity: Taw® = 0,16; Chi¥ = 20,26, df = 6 (P = 0.002); I = T0% ‘_d ‘2 : é

Test for averall effect: Z = 1.10 (P = 0.27) Favaurs Fixed Comaination  Favaurs Free Gambination

Flg 4. Farest plot for the effect of theed vs. free antlhypetens ve drig therapy on mean systolle blood pressuve, using standardized mean
tifference.

PLOS ONE| DOI:10.1371/journal.pone 0161285  August 22, 2016



Impact of single-pill combination therapy on
adherence, blood pressure control, and clinical
outcomes: a rapid evidence assessment of
recent literature

Tnavee | oy

v auar

Konstantinos Tsioufis®, Reinhold Kreutz®, Georgia Sykara®, Joris van Vugt?, and Tarek Hassan®

RCT studies

100+

Nedogoda SV et al [38]
NR

Webster R et al [46]
P<0.01

Mancia G et al [35]

109

8

44

Studies using SPC therapy (n)*

2

o

CCE/ARB

Mourad JJ et al [37] (b)
NR

]

Goal attainment with SPC therapy

sPC Free sPC Free

BP goal was <140/90 mmHg,

Free

Triple SPC  Dual SPC

Webster R et al [46] and Mancia G et al [35] reported after 6-months' follow-up. Nedogoda SV et al [38] and

Mourad JJ et al [37] reported after 3-months’ follow-up
NR: = not reported.

5. baseline (%)*
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Dual SPC therapy Triple SPC therapy

Observational studies

100
80
&0

40

Bramlage  Fleig SV Jadhav U JungHW' Liskos Gl Manolis A Rosen. Setiawati A' WViacho-
P 1261 [281 1281 331 [36]  kranz AR 141 poulos €

Assaad-
Khalil SH
1201 [211 [40] [45]

Jaumal of Hypertensicn 20240, 281016 14928



Risk of CV events over a 3 year FU in pts on initial FDC or monotherapy largely
failing to move to combination therapy due to therapeutic inertia (PS analysis)
Outcome Treatment strategy HR (95% CI) p
Any CV events Monotherapy A 1.00 (Ref) <0.001
Combination therapy e 0.84 (0.79-0.90) e
Heart failure Monotherapy @ 1.00 (Ref) 0.001
Combination therapy @ 0.65 (0.51-0.82) G
Cerebrovascular  Monotherapy K 1.00 (Ref) 0.027
disease Combination therapy —_— 0.85 (0.74-0.98) '
Ischemic Monotherapy @ 1.00 (Ref) ~0.001
heart disease Combination therapy . 0.80 (0.71-0.91) :
Death Monotherapy & 1.00 (Ref)
R =0.001
Combination therapy —_—— 0.80 (0.72-0.89)
l |
0.5 1 2

Rea, Corrao, Meriino, Mancia, Hyperiension, 2018



Non tutte le combinazioni sono uguali




Attenzione a queste associazioni di farmaci
antiipertensivi!

Associazione di farmaci con differente meccanismo d’azione
senza effetto ipotensivo additivo

* Diuretico + calcio-antagonista (possibile associazione con diuretico dellansa
in pazienti con insufficienza renale)

e Beta-bloccante + ACE-inibitore (e AT1-antagonista)

Associazione di farmaci con interazione negativa sull’effetto
ipotensivo

e Alfa;-antagonista + clonidina

Associazione di farmaci antiipertensivi potenzialmente
pericolosa
e Beta-bloccante + clonidina

e Beta-bloccante + calcio-antagonista non-DHP



Svantaggl dell’associazione

atenololo/diuretico tiazidico:

Effetti Metabolici

4 N/ 0N
| DU
N 1] |
\_ iy | Y,




Effetti metabolici di diversi farmaci
antiipertensivi

Nuova insorgenza di diabete



Hindawi

Internaticnal Joursal of Hypertenzon
Volune 2020 Article 1D 3057198, B pages
hitpe:/fdoicrg10.1155/ 2020/ 37158

Research Article

Effect of Different Blood-Pressure-Lowering Regimens on the

Blood Pressure Control among Hypertensive Patients Treated in
Hospital Conditions

Anna Paczkowska(,' Karolina Hofimann,” Krzysztof Kus,' Dorota Kopcluch,'
Tomasz Zaprutko,' Plotr Ratajczak,' Elibleta Nowakowska,' and Wiestaw Bryl*

TapLE 5: Evaluation of efficacy of hypertension treatment in hospital environment according to the most cornmon pharmacetherapy
Tegitmens,

Blood pressure measurerment

Blood pressure measurermnent upon discharge from the

upon admission to the hospital

hespital
. Elood
Mumber of patients Average pressure
- on the AveTage Average Average diastolic
Pharmacotherapy 1 egirnen conirol
e pharmacotherspy  systolic blood  diastolicblood  systolic blosd  blood Y
Tegimen pressure values pressure values pressure values — pressule 20rornHel %
gl
(mrnHg, (mrnHg, (mrnHe, vallies
SEM £ 5D) SEM +500) SEM +50) (mmHg,
SEM £5D)
122,37 29,06 7363+ 12.68 %730
f-blockers+ ACEL (&) 19 (935%) 15626 £12.04 04,37 £7.853 3 . SR grp = 0.0381
000l Bp=0.001 A
B = 0.0006
. . 12426 9,42 67T 76,47
Diurefics + ACEI (B 19 (235 15721 £9.44 02,68 £8.01
(®) l: : Bp <0001 Bp=0.001 B = 00077
131,31 £12.20
. . . 7943 6,97
F-blockers+ diuretics+ calcium 163,67 + 14,12 . o= 00045 . 61,81
chanmel antagonist (<) 34 (2647%) tpo= 00454 246l £11.3 #p = 00261 P =0013 "= 00524
$p < 0.0001
$p< 0.0001
+ + +
GRS g ANIEE R
ACEL+diutetics+ ARBs (D) 25 (1225%) et #p=0.030 p=t p=u. 36,00
Bpe0000L P70 #p= 00065 #p= 00311
&ep < 0.0001 p=n $p< 00000 $p<0.0001
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Table 21  Majordrug combinations used in trials of antihypertensive treatment in a stepped approach or as a randor S
red comnbinatiohn {mmbinatiﬂnsvs. place o ok manather'apy} AcooEmE ACEirhbkcor 4 CCH H spabimiar i v i b Facrore +1 =21 %O avarax (TN
AR and durellc cambimoelan
Trial Comparator Ty pe of patients SBF diference | Crubcomes [change in relative risle {#3] ure'® I!H+-indn H spabiriarc b vich L'vH =1 =% o ok F <TLOO1 )
{mmHg) CCEand duredzsambnean
ALCE inhibitor and disretic combination AT qu+am.-. Higusrmar b o 1S Bt | 1 s
PR RESSET Flacsho Frewicus stroles or TS | =3 —2% stk [P S0.001) cothiET [ 4 e Hpairmarchuwch feklcear |0 IS MGararcal n 0¥ woane
= WAL T ELT W T Higher bk hivpasrmarcd e -22 =% O s 1F = RIS
A DA B Flacsao Diab=tes =54 =¥ miaodmearovasoular svants [P~ 0.04)
SO (=l Y. .| H b Tars s +4ar S A Tararess | oD avarer or oraba
HYVET=" Flacsho Hpperteroivs; >3] ymars | —15 =3 O mvents [P 0001
ACEInhhEa nd CCEsambirmd.an
ARE and diuretic combination =T T qu+am.-. Hpatrmarchis 43 1S Earancal O ks
el | Diur=tc + alacshc | Hyosrtarmhes; =7 pears | -z | 28 non faal st [~ 0.04) Iy - Higarrars braswlch 4D o S AlrarcalnCY avane
0B and diuretic combination Amcor® B8 4 durad e Huypabitare awkh dekfacear =3 — 185 O ayarer (F <IN
ACCOFPLENP?  |ACERhbkor 4 durae | Hoypaancboawkh rekfeae | -1 -21% O wvana (F<TLON)
FEWER™’ | Diurztic + alacsho | Hyaart=roive | — |—2?9{ Y mvents [P 0.001]
E+a-blad:arand dumd:scamblimdan
ACE inhibitor and CCB com binaton ™ B bk 4 H . -1 o -
Szt B Flacsao Dlderwith EH —1a —1H O mvents [P 0.001) ure'™ AP 4 durad H b bt e L H +1 2t % o i (FTL OO
o
Syt G‘Iil‘ll’” Flacs=ho Clld=rwith EH -3 3T OV mvents (B S0004) AlHAT A.C Bk bkor 4 BB H sl i sk e b Facrcar -3 5 it | T e
ALLHATY [=t=_FY. ] H i s ety i b Tarar -1 TS et | 1 T
Betsblocler and divretic combinaton
SOk T =8 4 e e H e bt ey i b Faceer 1] TS B Grdaracas | 1 " s
Cocgeand Warrmd ' Flacsao Oldarhygartarmsive -1 —424 stroleas [P 0,03 =
[ T [y ACEirh bk 4 CCH H spalrrars b -1 S Rt | 1 T
SHEF™ Flacsao Qderwith BH -3 =34 stroloes (7 <0.001] IV ) ACERh ber 4 SO Hpabrmarc brarseieh, 400 o IS il 0O Wl
STOF HTY Flacsao Ciderhypatarmsive =5 —AT Ty vt [P 00TE] ascor™ ACEinh ko 4 ZCH Hypuirvars brawdch rick fceore | 43 1% S anare (PATIOON
STOF H 2™ ACE inhititor or Hrpertaroive a MG dfflrmnczin O svents o s S e el
SRl CiopE I.‘.I".H-l-l:\\:ﬂ H spabi T b +0a |5 it | 1T T oF o b
antibpgatansve ARE and OCE anbinaxan
Combination of two AAS blocleersCE inhibitor + ARBor AAS blocler + renin inhib tory corET 'ZCH o lurad © H T b -or S Tt | 1o 2 AT o o
QNTARGET™? ACE inhititer or ARE | High rdegatints FMlore renal svart: s Sl = o P T arcaln O dean: o arabe
o ELLE T O o FypaEan o P A ararin | S e
ALTITUDE™! ACE inhiator or ARE | High ridsdizb=tic patierts FMiore renal seerts




@ ESC Eurcpean Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES

European Society doi10 1053 eurheartjis hy329
of Cardiology

2018 ESC/ESH Guidelines for the management
of arterial hypertension

COnS\dermDnmherapy\n
. . . I risk grade 1 hypertension
ACEi or ARB + GGB or diuretic | ool B <IE0mmHgh or
¢ | very old =80 yearsior frailer patient s

AGEi or ARB + CCB + diuretic |
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- Step 3 ( . .
Tripke combination + Res!Stant hypertenswn Consider referral to & specialist centra
Pills spirenclactone or add spironolactone [25-50mg 0.d.) forfurther imvestigation
other drug or other diuretic, alpha-blocker or beta-blocker

Beta-blockers
Consider beta-blockers at any treat ment step, when there is a spacific
indication for their use, .0, haart failure angina, pest-tdl, atrial fibrilatien,
oryounger women with, or planning, pregnancy

DESC/ESH 2018

Figure 4 Core drug treatment strategy for uncomplicated hypertension. The core algorithm is alse appropriate for most patients with
HMOD, cerehrosvascular disease, diabetes, or PAD ACE  angictensin-converting enzyme inhibitcr: ARB  angiotensin receptor blecker CCB
calcium channelblocker HMOD  hypertansion-mediated organ damage: M myocardial infarction: cd. omni die (every day]: PAD  peripheral
artery disease

Consider mondtharapy in ko risk

i + = grade | hypertension
CEi or ARB + beta-blocker or CCB {systols EF dBommigh or i

or CCB + diuretic or beta-blocker very old (=80 years] or frailer patients
or beta-blocker + diuretic

Consider initiating therapy ACEi or ARB + CCB _Beta-bloclmrs
i . . when systolic BF is Pill ACEi ARB + diuretic (or | Consider beta-blockers at any
1 Pill Triple combination of above =130 mmHi Inthese vary 1or iuretic lor loop treatment step, when there is a
high risk patients with diuretic)® specific indication for their use,
astablizhed CvD ) .. heart failure, angina,
l i post-MI, atrial fibrillation, or
) younger women with, or
Step 3 . . \ - planning, pregnanc
. Resistant hypertension s . . I 9, pregnancy
Tripk combination +
Pills sswronolactone o add spironolactone (25-50mg od.) Consmi;,rﬂi;a;:,on:éﬁ:mﬂmm E 1Pill ACEi or ARB + CCB + diuretic (or
& i ie)e
sther drug of other diuretic, alpha-blocker or beta-blocker | 2 \ loop diuretic)
- - 3
. !

. Step 3 . .
Triple combination + Res!stant hypertension
Figure 5 Drug treatment strategy for hypertension and coronary artery disease. ACEi  angiotensin-converting enzyme inhibitor; Pills spironolactone* or Add spironolactone (25-50 mg o.d.)

ARE  angictensin recepterblecker B bleod pressure: OCB calcium channelblocker: CVD cardicvascubr disease; c.d. omni die (svery day). other drug |_or other diuretic, alpha-blocker or D!H'NDCK!V.

A reduction in eGFR and rise in serum creatinine is expected in patients with CKD'who receive BP-lowering therapy, especially in those
treated with an ACEi or ARB but a rise in serum creatinine of »30% should prompt evaluation of the patient for possible renovascular disease.

WESC/ESH 2018

Figure 6 Drug treatment strategy for hypertension and chronic kidney disease. ACEi  angictensin-converting enzyme inhibitor;
ARB  angictensin receptor blocker: BP blecd pressurs: CCB caldium channel blecker: CKD chronic kidney dissase; eGFR estimated
glemerular filtraticn rmate: ML myceardislinfarctior; ed. cmni die (svery day)
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Drug treatment strategy for hypertension

Recoammendations Class® | Level®

Arreang all antihypertensive drogs, ACE inhikitors, ARBs, beta-blockers, TCEs, and diurstics (thiazides an d thiazide-lils
drugs such as chlarthalidane and indapamide) have dermanstrated effeetive reduetion of BP and ©V eventsin RCTs, and thus
are incheatad as the basis of antihypertensiee treatment strategies.i

Cormbination treatment is resamrmended far st by pertensmee patients as intal therapye. Preferrad sambinatians shoold

zamprise a RAS Blacler (zitheran ACE inhibitarar an ARE) with a CCE or dioretic. Other zombinations of the five major
230 IITRE9 34T ME

classes can be use

Itis recammeandzd that beta-blacliers are cambined with any of the ather mapar drog elasses whean thers

are spacifie clinical sitvations, £ @ angina, post-rmeosardial infaretian, heart failora, ar heart rate cantrol #9441

it is reeammendad ta initR e an antihypertznsive treatment with 2 two-drug combination, preferabl inan 5PC.

Exeaption s ars frail alder patients and thase at low rislt and with grade 1 hypertensian (partieulady if 5BF i
150 mmbg) -2 e

It is recammended that if BF is nat contralled” with a twa-drug eambinatian, treatment should be ingreased taa
three-drug cambinatian, usually 2 RAS Blaclierwith 2 CCE and a th azide/thiazide-ilee dioretie, preferably

asan 5P MR

ttis recammendad that if BP is nat zantralled with a three-drug ombination, treatmant shaold be increased by the addition

af spironolactans or, if not talzratad, ather dioreties such as amilonds ar higher doses of ather dioreties, a beta-blocleer, ar

an alpha-blosle 314

The zambination of twa RAS Blasers it nat recammeandeg?? 129459




Criteri per I'associazione di farmaci antiipertensivi

e Associare farmaci con lo stesso profilo farmacocinetico in termini
di tempo di picco e di durata d'azione

e Associare farmaci che abbiano meccanismi d'azione diversi,
ma complementari

o [’efficacia antiipertensiva dell’associazione deve essere superiore
all’efficacia di ciascun singolo componente (effetto additivo o
di potenziamento)

e |'associazione deve minimizzare gli effetti umorali indesiderati

e |'associazione deve minimizzare gli eventi avversi



