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Prevalence of Hypertension and Associated 
CV Risk Factors in Spain

BanegasBanegas, Coca et al. Hypertension 2012; , Coca et al. Hypertension 2012; 60;89860;898--905905
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Diabetes
19.3 %

HypercholesterolemiaHypercholesterolemia
42.3 %42.3 %

HT awareHT aware
59.4 %59.4 %

OverweightOverweight
(BMI 25(BMI 25--30)30)

42.9 %42.9 %

ObesityObesity
(IMC > 30)(IMC > 30)

43.3 %43.3 %

Central ObesityCentral Obesity
(PC (PC ≥≥ 102/88 cm)102/88 cm)

63.9 %63.9 %

Salt intake
(> 6 gr/d)

61.4 %

Smoking
14.7 %

HT PrevalenceHT Prevalence
33.3 %33.3 %



Effects of Obesity, Sedentarism and Diabetes 
on Blood Pressure Control

Effects of Obesity, Sedentarism and Diabetes 
on Blood Pressure Control
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PREVENCAT StudyPREVENCAT Study: 2,092 hypertensive patients (64 2,092 hypertensive patients (64  11.311.3 years)years)

FactorFactor pp

Type 2 DiabetesType 2 Diabetes
Obesity Obesity 
Sedentary lifeSedentary life

Predictors of strict blood pressure control
(BP < 140/90 or < 130/85 in DM-2)

Predictors of strict blood pressure controlPredictors of strict blood pressure control
(BP < 140/90 or < 130/85 in DM(BP < 140/90 or < 130/85 in DM--2)2)

< 0.001< 0.001

Coca et al. Coca et al. MedMed ClinClin ((BarcBarc) 2006; 126: 201) 2006; 126: 201--205205

OR [IC del 95%]OR [IC del 95%]

0.29 [0.23 0.29 [0.23 –– 0.37]0.37]
0.65 [0.49 0.65 [0.49 –– 0.85]0.85]
0.78 [0.64 0.78 [0.64 –– 0.95]0.95]

0.0020.002
0.0140.014
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Sympathetic nervous system
Renin-angiotensin-aldosterone system
Intravascular volume (Na+ and water)
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Pathogenic Mechanisms of Hypertension
in Humans
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Blood Pressure Control Achieved by
Different Antihypertensive Drugs

Waeber B. Expert Rev Cardiovasc Ther 2003; 1: 43Waeber B. Expert Rev Cardiovasc Ther 2003; 1: 43––5050
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BP Reduction in Monotherapy vs CombinedBP Reduction in Monotherapy vs Combined
Therapy in 119 PlaceboTherapy in 119 Placebo--controlled Studiescontrolled Studies

Law et al. BMJ 2003; 326: 1427Law et al. BMJ 2003; 326: 1427
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Incident ratesIncident rates
(Initial vs. late(Initial vs. late
combination)combination)

IRCVE (95% CI)IRCVE (95% CI) PP

All patientsAll patients
(1762 patients in each cohort)(1762 patients in each cohort)

Acute Myocardial InfarctAcute Myocardial Infarct 0.45 vs. 0.990.45 vs. 0.99 0.19 (0.100.19 (0.10--0.34)0.34) <.0001<.0001
Stroke/TIAStroke/TIA 2.57 vs. 2.842.57 vs. 2.84 0.79 (0.590.79 (0.59--1.06)1.06) 0.11720.1172
CHF HospitalizationCHF Hospitalization 0.55 vs. 0.780.55 vs. 0.78 0.54 (0.310.54 (0.31--0.95)0.95) 0.03110.0311
AllAll 3.34 vs. 4.103.34 vs. 4.10 0.62 (0.480.62 (0.48--0.80)0.80) 0.00020.0002
All (including death)All (including death) 3.58 vs. 4.283.58 vs. 4.28 0.66 (0.520.66 (0.52--0.84)0.84) 0.00080.0008

0.250.25 1.251.251.001.000.750.750.500.5000

Incident Rate of Cardiovascular Events (IRCVE)Incident Rate of Cardiovascular Events (IRCVE)Incident Rate of Cardiovascular Events (IRCVE)

late combinationlate combination
betterbetter

Initial combinationInitial combination
betterbetter

Initial Combination Therapy and Reduction
of Cardiovascular Events

Initial Combination Therapy and Reduction
of Cardiovascular Events

Retrospective analysis of 1762 patients who initiate combinationRetrospective analysis of 1762 patients who initiate combination therapy therapy vsvs
those starting in monotherapy and later shifted to combined therthose starting in monotherapy and later shifted to combined therapyapy



Cardiovascular Prevention in Early Blood Cardiovascular Prevention in Early Blood 
Pressure Control: the VALUE StudyPressure Control: the VALUE Study

*Previously untreated: SBP reduction > 10 mmHg at first month *Previously untreated: SBP reduction > 10 mmHg at first month 
Previously treated: Any SBP Reduction PAS at first monthPreviously treated: Any SBP Reduction PAS at first month

All treatment groups

Weber MA et al. Lancet  2004; 363: 2047Weber MA et al. Lancet  2004; 363: 2047––20204949

Fatal and nonfatalFatal and nonfatal
Cardiac events Cardiac events 
Fatal and nonfatal strokeFatal and nonfatal stroke

All cause mortalityAll cause mortality

Myocardial infarctionMyocardial infarction

Hospitalization forHospitalization for
heart failureheart failure

0.40.4 0.60.6 0.80.8 1.01.0 1.21.2 1.41.4
Early Responders*Early Responders*

(n = 9336)(n = 9336)
Non RespondersNon Responders

(n = 5663)(n = 5663)

OR [ 95% CI]OR [ 95% CI]

PP < 0.05< 0.05

PP < 0.05< 0.05

PP < 0.05< 0.05
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GuGu et al. et al. CirculationCirculation 2012; 126; 21052012; 126; 2105--21142114

Adjusted Odds Ratio for BP control in the USA 2005 - 2010Adjusted Odds Ratio for BP control in the USA 2005 Adjusted Odds Ratio for BP control in the USA 2005 -- 20102010

1.26 (1.031.26 (1.03--1.55)1.55)††Multiple pill combinationMultiple pill combination

1.55 (1.201.55 (1.20--2.00)*2.00)*FixedFixed--dose combination in a single pilldose combination in a single pill

1.00 (ref)1.00 (ref)MonotherapyMonotherapy

BP controlBP control

Treated patientsTreated patients
Treatment strategy and BP controlTreatment strategy and BP control

* Significant difference compared to reference, P<0.01* Significant difference compared to reference, P<0.01
†† Significant difference compared to reference, P<0.05Significant difference compared to reference, P<0.05

Hypertension Treatment and Blood
Pressure Control

Hypertension Treatment and BloodHypertension Treatment and Blood
Pressure ControlPressure Control

The National Health and Nutrition Examination Survey, 2005 to 20The National Health and Nutrition Examination Survey, 2005 to 201010
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Blood Pressure Control in Hypertensive 
Patients Treated by GPs in Spain

BP Control <140/90 mmHgBP Control <140/90 mmHg

Use of Combination TherapyUse of Combination Therapy
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Coca A. Coca A. HipertensionHipertension 2005; 2005; 22: 522: 5--1414

28% Combos28% Combos28% Combos
29% Combos29% Combos29% Combos

35% Combos35% Combos35% Combos
42% Combos42% Combos42% Combos

58% Combos58% Combos58% Combos

ENRICAENRICA
20122012

ControlpresControlpres
19951995

13.0%13.0%

87.0%

ControlpresControlpres
19981998

16.3%16.3%

83.7%

ControlpresControlpres
20012001

28.8%28.8%
71.2%

38.8%38.8%61.2%

ControlpresControlpres
20032003

48.5%48.5%51.5%

BanegasBanegas, Coca et al. Hypertension 2012; , Coca et al. Hypertension 2012; 60;89860;898--905905



Number of Drugs to Achieve Target SBP

NNºº antihypertensive drugsantihypertensive drugs

Trial/SBP Achieved

Updated from Updated from BakrisBakris GL et al. Am J Kidney GL et al. Am J Kidney DisDis 2000;36:6462000;36:646--661661

INVESTINVEST (136 mmHg)(136 mmHg)

ALLHATALLHAT (138 mmHg)(138 mmHg)

IDNTIDNT (138 mmHg)(138 mmHg)

RENAALRENAAL (141 mmHg)(141 mmHg)

UKPDSUKPDS (144 mmHg)(144 mmHg)

ABCDABCD (132 mmHg)(132 mmHg)

MDRDMDRD (132 mmHg)(132 mmHg)

HOTHOT (138 mmHg)(138 mmHg)

AASKAASK (128 mmHg)(128 mmHg)

11 22 33 44

Mean 2.8 drugs
(mod/high doses)
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Lone EM, et al. Lone EM, et al. N Eng J Med 2016; 374: 2009N Eng J Med 2016; 374: 2009--20202020
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HOPE - 3 TrialHOPE HOPE -- 3 Trial3 Trial

279 (4.4%)279 (4.4%)

62 (2.9%)62 (2.9%)
81 (3.8%)81 (3.8%)

136 (6.5%)136 (6.5%)

260 (4.1%)260 (4.1%)

70 (3.4%)70 (3.4%)
87 (4.1%)87 (4.1%)
103 (4.8%)103 (4.8%)

138.1138.1

122.2122.2
137.6137.6
154.1154.1

OverallOverall

Systolic BPSystolic BP
 131.5131.5
131.6 131.6 –– 143.5143.5
143.5143.5

Placebo Placebo 
events(%)events(%)

Can+ HCTZCan+ HCTZ
events (%)events (%)

MeanMean
SBPSBP

SubgroupSubgroup Hazard RatioHazard Ratio
(95% CI)(95% CI)

Treatment betterTreatment better

110.50.5 2.02.0
Placebo betterPlacebo better

0.93 (0.790.93 (0.79--1.10)1.10)

1.16 (0.82 1.16 (0.82 -- 1.63)1.63)
1.08 (0.80 1.08 (0.80 -- 1.46)1.46)
0.73 (0.56 0.73 (0.56 -- 0.94)0.94)

First Co-primary Outcome: composite of CV death, nonfatal MI, or nonfatal stroke First CoFirst Co--primary Outcome: primary Outcome: composite of CV death, nonfatal MI, or nonfatal stroke composite of CV death, nonfatal MI, or nonfatal stroke 

New Evidence in Low and Moderate CV RiskNew Evidence in Low and Moderate CV RiskNew Evidence in Low and Moderate CV Risk



Low-dose
monotherapy

Mild BP elevationMild BP elevation
Low/moderate CV riskLow/moderate CV risk

Combination of 2-3 drugs
at effective doses

Combination of 2Combination of 2--3 drugs3 drugs
at effective dosesat effective doses

If target BP not achievedIf target BP not achieved

Previous combination at 
full dose

Previous combination at Previous combination at 
full dosefull dose

Add a third drug at 
low dose

Add a third drug at Add a third drug at 
low doselow dose

If target BP not achieved If target BP not achieved 

Marked BP elevationMarked BP elevation
High/very high CV riskHigh/very high CV risk

LowLow--dose combinationdose combination
of two drugsof two drugs
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Treatment Strategies: The 2018
European Vision

BP targetsBP targets
< 130/80< 130/80
for mostfor most
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DiureticsDiureticsDiuretics

Calcium
Antagonists

CalciumCalcium
AntagonistsAntagonists

-blockers--blockersblockers

RAS Blockers
ACEi or ARB
(no combine)

RAS BlockersRAS Blockers
ACEi or ARBACEi or ARB
(no combine)(no combine)

Other
Antihypertensives

OtherOther
AntihypertensivesAntihypertensives

 RelevantRelevant
Antihypertensive effectAntihypertensive effect

 CV ProtectionCV Protection
 Optimal tolerabilityOptimal tolerability

PreferredPreferred
UsefulUseful
PossiblePossible
Not recommendedNot recommended

Treatment Strategies: The 2018
European Vision



Gupta et al, Gupta et al, HypertensionHypertension 2010; 2010; 55: 39955: 399--407407
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Clinical trialsClinical trials
SchweizerSchweizer et al, 2007et al, 2007 1.08 (0.75 1.08 (0.75 -- 1.54)1.54)
AsplundAsplund et al, 1984et al, 1984 1.74 (0.96 1.74 (0.96 -- 3.15)3.15)
Subtotal (ISubtotal (I--squared=45.6%, p=0.175)squared=45.6%, p=0.175) 1.22 (0.90 1.22 (0.90 -- 1.66)1.66)

Cohort studiesCohort studies
Taylor et al, 2003Taylor et al, 2003 1.09 (0.80 1.09 (0.80 -- 1.51)1.51)
GerbinoGerbino et al, 2004et al, 2004 1.28 (0.93 1.28 (0.93 -- 1.75)1.75)
Dickson et al, 2008Dickson et al, 2008 1.29 (0.89 1.29 (0.89 -- 1.89)1.89)
Subtotal (ISubtotal (I--squared=0.0%, p=0.740)squared=0.0%, p=0.740) 1.21 (1.00 1.21 (1.00 -- 1.47) 1.47) 

Heterogeneity between groups: p= 0.9Heterogeneity between groups: p= 0.9
Total (ITotal (I--squared=0.0%, p=0.655)squared=0.0%, p=0.655) 1.21 (1.03 1.21 (1.03 -- 1.43)1.43)

.5.5 11 22

FavoursFavours
freefree--drug combinationsdrug combinations

FavoursFavours
fixedfixed--dose combinationsdose combinations

StudyStudy OR (IC 95%)OR (IC 95%)
AntihipertensiveAntihipertensive drugsdrugs

1.51.5

Fixed-dose Combination Therapy 
Increases Compliance with Treatment



(n= 896)(n= 896)

AdherenceAdherence
(%)(%)

Changes in Adherence to Treatment when Changes in Adherence to Treatment when 
Shifting from Free to Fixed CombinationsShifting from Free to Fixed Combinations

Wang et al. Hypertension 2014; 63: 958Wang et al. Hypertension 2014; 63: 958--967967

00

2020

4040

6060

8080

100100

FreeFree
MultipleMultiple--pillpill

FixedFixed
SingleSingle--pillpill

42%42%

69%69%

P < 0.001P < 0.001P < 0.001
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United Kingdom (n= 676)United Kingdom (n= 676)

%%

Number of Prescribed Antihypertensive Number of Prescribed Antihypertensive 
Medications and the Risk of Medications and the Risk of NonadherenceNonadherence

00

2020

4040

6060

8080

100100

Number of BPNumber of BP--lowering prescribed medicationslowering prescribed medications

Gupta et al. Hypertension 2017; 69: 1113Gupta et al. Hypertension 2017; 69: 1113--11201120

11

Czech Republic (n= 672)Czech Republic (n= 672)

22 33 44 55 66

Patients Patients nonadherentnonadherent to prescribed treatmentto prescribed treatment

 Serum and urine samples for detectionSerum and urine samples for detection
of the prescribed medicationsof the prescribed medications



No. ofNo. of
studiesstudies

No. ofNo. of
participantsparticipants

No. ofNo. of
deathsdeaths RR (95% CI)RR (95% CI)

Adherence to statinsAdherence to statins 1111 291,864291,864 29,60529,605 0.55 (0.46, 0.67)0.55 (0.46, 0.67)

Adherence toAdherence to
antihypertensive agentsantihypertensive agents 1111 205,598205,598 12,28812,288 0,71 (0.64, 0.78)0,71 (0.64, 0.78)

Adherence to aspirinAdherence to aspirin 33 12,98012,980 15731573 0.45 (0.16, 1.29)0.45 (0.16, 1.29)

Adherence to any CVDAdherence to any CVD
medicationmedication 2323 533,381533,381 94,12694,126 0.62 (0.57, 0.67)0.62 (0.57, 0.67)
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Adherence to Cardiovascular Therapy, and 
Mortality: Meta-analysis

Adherence to Cardiovascular Therapy, and 
Mortality: Meta-analysis

Relative risks (RR) for all cause mortality in good (Relative risks (RR) for all cause mortality in good (≥≥ 80%80%) vs. poor (< 80%)) vs. poor (< 80%)
adherence to cardiovascular disease medicationsadherence to cardiovascular disease medications

Poor adherencePoor adherenceGood adherenceGood adherence
11 1,21,20,70,70,50,50,30,3


