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ESH/ ESC Hypertension Guidelines 2018

New concepts - 1
BP measurement
Wider use of out-of-office BP measurement with ABPM and/or HBPM, especially HBPM, as an option to 
confirm the diagnosis of hypertension, detect white coat and masked hypertension and monitor BP control. 

Less conservative treatment of BP in older and very old patients
Lower BP thresholds and treatment targets for older patients – with emphasis on considerations of 
biological rather than chronological age (i.e. the importance of frailty, independence, and the tolerability of 
treatment).
Recommendation that treatment should never be denied or withdrawn on the basis of age, provided that 
treatment is tolerated.

A SPC treatment strategy to improve BP control
Preferred use of two-drug combination therapy for the initial treatment of most 
people with hypertension.
A single-pill treatment strategy for hypertension with the preferred use SPC 
therapy for most patients.
Simplified drug-treatment algorithms with the preferred use of an ACE inhibitor 
or ARB combined with a CCB or/and a thiazide/thiazide-like diuretic as the core 
treatment strategy for most patients, with beta-blockers used for specific indications.
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New concepts - 2

New target ranges for BP in treated patients
Target BP ranges for treated patients to better identify the recommended BP target and lower safety 
boundaries for treated BP, according to a patient’s age and specific comorbidities.

Detecting poor adherence to drug therapy
A strong emphasis on the importance of evaluating treatment 
adherence as a major cause of poor BP control.

A key role for nurses, pharmacists in the longer-term management of 
hypertension
The important role of nurses and pharmacists in the education, support, and 
follow-up of treated hypertensive patients is emphasized as part of the overall 
strategy to improve BP control. 
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Key information to be collected 
in personal and family medical history - 2

History of possible secondary hypertension

Young onset of grade 2 or 3 hypertension (< 40 years), or sudden development of hypertension or 
rapidly worsening BP in older patients

History of renal/urinary tract disease

Recreational drug/substance abuse/concurrent therapies: corticosteroids, nasal vasoconstrictor, 
chemotherapy, yohimbine, liquorice

Repetitive episodes of sweating, headache, anxiety, palpitations, suggestive of pheochromocytoma

History of spontaneous or diuretic-provoked hypokalaemia, episodes of muscle weakness, and tetany 
(hyperaldosteronism)

Symptoms suggestive of thyroid disease or hyperparathyroidism

History of or current pregnancy and oral contraceptive use

History of sleep apnoea

Hypertension treatment

Current/past antihypertensive medication including effectiveness and intolerance to previous medications

Adherence to therapy
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Resistant hypertension

Recommendations Class Level

It is recommended that hypertension be defined as resistant to treatment (i.e. resistant hypertension) when: 

Optimal doses (or best-tolerated doses) of an appropriate therapeutic strategy, which should include a diuretic (typically 

an ACE inhibitor or ARB + CCB + thiazide/thiazide-type diuretic), fails to lower clinic SBP and DBP values to < 140 mmHg 

and/or 90 mmHg, respectively; and

The inadequate control of BP has been confirmed by ABPM or HBPM; and

After exclusion of various causes of pseudo-resistant hypertension 

(especially poor medication adherence) and secondary hypertension.

I C

Recommended treatment of resistant hypertension is:

Reinforcement of lifestyle measures, especially sodium restriction. I B

Addition of low-dose spironolactone to existing treatment. I A

Or the addition of further diuretic therapy if intolerant to spironolactone, with either eplerenone, amiloride, higher dose 

thiazide/thiazide-like diuretic, or a loop diuretic.

I B

Or the addition of bisoprolol or doxazosin. I B
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10.4 Improvement in blood pressure control in hypertension: drug adherence

• Poor adherence to treatment

-in addition to physician inertia-

is the most important cause of poor  BP control.

• Non-adherence to antihypertensive therapy correlates with higher risk 
of CV events.
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• Early discontinuation of treatment and suboptimal daily use of the 
prescribed regimens are the most common facets of poor adherence.

• After 6 months, more than 1/3, 

After 1 year, about 1/2

of patients may stop their initial treatment
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• Low adherence up to 50% of patients with apparently resistant hypertension 

• Poor adherence strongly and inversely correlated with the number of pills prescribed. 
(Studies based on the detection of antihypertensive medications in blood or urine)

• Early recognition of lack of adherence might reduce the number of costly investigations 
and procedures (including interventional treatment), and avoid the prescription of 
unnecessary drugs.
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• Major emphasis: simplify the treatment strategy to try to improve adherence and 
BP control, by prescribing a single pill to most patients with hypertension.

• Despite the clear-cut benefits of BP treatment in trials, most treated patients do 
not achieve recommended BP targets in real life. 

• The lower BP targets recommended in these Guidelines mean that BP control 
rates will be even worse unless action is taken to ensure that patients are more 
likely to adhere to logical combinations of treatment.
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• Several methods are available to detect poor adherence, but

• Most are indirect, poorly reliable, and provide little information on the 
most important issue: dosing history. 

• Today, the most accurate methods that can be recommended, despite 
their limitations, are the detection of prescribed drugs in blood or 
urine samples
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• Directly observed treatment, followed by BP measurement over subsequent 
hours via HBPM or ABPM, can also be very useful to determine if BP really is 
poorly controlled despite witnessed consumption of medication in patients with 
apparent resistant hypertension. 

• Questionnaires frequently overestimate drug adherence. 

• The assessment of adherence should be improved with the development of 
cheaper and more reliable methods of detection that are easily applicable in daily 
practice.
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• Barriers to optimal adherence may be linked with physician attitudes, patient 
beliefs and behaviour, the complexity and tolerability of drug therapies, the 
healthcare system, and several other factors.

• Assessment of adherence should always be conducted in a no-blame approach, 
and should favour an open discussion to identify the specific barriers limiting the 
patient’s ability to follow the therapeutic recommendations.

• Individualized solutions should be found. Patients should be encouraged to take 
responsibility for their own CV health.
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• Patient adherence can be improved by several interventions.

• The most useful interventions link drug intake with habits, give 
adherence feedback to patients, selfmonitoring of BP, pill boxes and 
other special packaging, and motivational interviewing. 

• Increase the integration among healthcare providers: involvement of 
pharmacists and nurses increases drug adherence. 

• Using multiple components has a greater effect on adherence, as the 
effect size of each intervention is generally modest. 

• Adherence to treatment may also be improved with the use of 
telemetry for transmission of recorded home values, maintaining 
contact between patients and physicians. 
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• Prescription of an appropriate therapeutic regimen is crucial.

(i) possible drug-related adverse events 

(ii) long-acting drugs 

(iii) avoid complex dosing schedules

(iv) use SPCs whenever possible

(v) take into consideration the effect of treatment on a patient’s 
budget.



ESH/ ESC Hypertension Guidelines 2018
10.4 Improvement in blood pressure control in hypertension: 
drug adherence

• Large number of trials for individual drugs and treatments, only limited 
number of rigorous trials on adherence interventions. 

• The level of evidence indicating that a sustained improvement in 
medication adherence can be achieved within the resources available 
today in clinical practice is low (short duration, heterogeneity,  
questionable designs). 

• Whether available interventions ameliorate treatment outcomes 
remains to be demonstrated in adequate trials.
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Interventions that may improve drug adherence

in hypertension - 1

Physician level

Provide information on the risks of hypertension and the benefits of treatment, as well as agreeing a treatment 

strategy to achieve and maintain BP control using lifestyle measure and a single-pill−based treatment strategy 

when possible (information material, programmed learning, computer-aided counselling)

Empowerment of the patient

Feedback on behavioural and clinical improvements

Assessment and resolution of individual barriers to adherence

Collaboration with other healthcare providers, especially nurses and pharmacists

Patient level

Self-monitoring of BP (including telemonitoring)

Group sessions

Instruction combined with motivational strategies 

Self-management with simple patient-guided systems

Use of reminders

Obtain family, social, or nurse support

Provision of drugs at worksite
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Interventions that may improve drug adherence

in hypertension - 2

Drug-treatment level

Simplification of the drug regimen favouring the use of SPC therapy 

Reminder packaging

Health-system level

Support the development of monitoring systems (telephone follow-up, home visits, telemonitoring of home BP)

Support financially the collaboration between healthcare providers (pharmacists, nurses)

Reimbursement of SPC pills

Development of national databases, including prescription data, available for physicians and pharmacists

Accessibility to drugs
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Key messages 11-13

BP targets in patients with diabetes and/or CKD.
The BP-treatment targets for patients with diabetes or kidney disease have been a moving target in 
previous guidelines because of seemingly contradictory results from major outcome trials and meta-
analyses. For diabetes, targeting the SBP to < 140 mmHg and towards 130 mmHg, as recommended for 
all other patient groups, is beneficial on major outcomes. Moreover, targeting SBP to < 130 mmHg, for 
those who will tolerate it, may further reduce the risk of stroke but not other major outcomes. SBP should 
not be lowered below 120 mmHg. For patients with CKD, the evidence suggests that the target BP range 
should be 
< 140 mmHg but not < 130 mmHg. 

How low should DBP be lowered?
The optimal DBP target has been less well defined, but a DBP target of < 80 mmHg is recommended. 
Some patients with stiff arteries and isolated systolic hypertension will already have DBP levels below this 
target. These are high-risk patients and the low DBP should not discourage treatment of their elevated 
SBP to the recommended target, 
provided that treatment is well tolerated.

The need to do better on BP control.
A key message in this guideline is the need to do better at improving BP control rates. 
Despite the overwhelming evidence of treatment benefit, on average, < 50% of patients 
with treated hypertension achieve a SBP target of < 140 mmHg. Physician inertia 

(inadequate up-titration of treatment, especially from monotherapy) and poor patient 
adherence to treatment (especially when based on multiple pills) are now recognised 

as the major factors contributing to poor BP control. 

11.

12.

13.
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Key messages 14-15

Start treatment in most patients with two drugs, not one. 

Monotherapy is usually inadequate therapy for most people with hypertension; this will be especially 

true now that the BP-treatment targets for many patients are lower than in previous guidelines. This 

guideline sets out to normalize the concept that initial therapy for the majority of patients with 

hypertension should be with a combination of two drugs, not a single drug. The only exception would 

be in a limited number of patients with a lower baseline BP close to their recommended target, who 

might achieve that target with a single drug, or in some frailer old or very old patients, in whom more 

gentle reduction of BP may be desirable. Evidence suggests that this approach will improve the speed, 

efficiency, and consistency of initial BP lowering and BP control, and is well tolerated by patients.

A single pill strategy to treat hypertension. 

Poor adherence to longer-term BP-lowering medication is now recognised as 

a major factor contributing to poor BP control rates. Research has shown a 

direct correlation between the number of BP-lowering pills and poor 

adherence to medications. Moreover, SPC therapy has been shown to improve 

adherence to treatment. SPC therapy is now the preferred strategy for initial 

two-drug combination treatment of hypertension and for three-drug 

combination therapy when required. This will control the BP in most patients 

with a single pill and could transform BP control rates.

14.

15.



Drugs do not work in patients 

who do not take them
E. Koop



ADHERENCE

• Adherence the extent to which a patient acts in accordance with the prescribed 
interval and dosing of a regimen

• Persistence the accumulation of time from initiation to discontinuation of 
therapy. 



DOSE OMISSION

A dose omission is an interruption 

in a repetitive pattern of dosing events.



Omitted 
dose

First dose of a 
new series of 
regular doses

Last dose of a 
series of       
regular doses

Normal  interval

Actual interval

Duration of drug 
action

Uncovered 
time

Normal  interval

Cut-off 

point



Benefit 
Risk 

time

Dosing events

Dynamical changes in risk/benefit ratio



Non-adherence as a continuous variable

between 0 and 100 % taking and/or timing adherence

Non-adherence as a dichotomous variable

<80% taking compliance = non-adherent

80%+ taking compliance = adherent

Non adherence as a categorical variable

Non-initiater Full adherer Discontinuer

Partial adherer

Partial non-adherer

Overuser



Linking categorisation of adherence to outcome

Benefit Risk

Full adherer ++ +

Partial adherer + +(+)

Partial non-adherer - +

Discontinuer  - -

Overuser + ++



Mortality risk of non-adherence

Simpson SH et al, BMJ, 2006



One in two patients

do not take their medicines

as prescribed

Which one of the two? 

Every patient is a potential non-adherer



Osterberg L, Blaschke T. N Engl J Med 2005;353:487-497.

Predictors of poor adherence



Predictors of poor adherence



M.Pucci and U Martin. J. of Human Hypertension 2017. 

Detecting non-adherence by urine analysis in patients with uncontrolled hypertension



Vrijens et al., BMJ. 2008 May 17;336(7653):1114-7

Longitudinal study of electronically compiled dosing studies 



Combination therapy in hypertension; Gupta et al. Hypertension 2010; 55: 399-407

Systematic review 
single-pill combinations of 2 antihypertensive agents vs. 2 agents separately: 

effects on adherence or persistence with therapy
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Systematic review 
single-pill combinations of 2 antihypertensive agents vs. 2 agents separately:

effects on adherence or persistence with therapy



The process of acceptance by the patient 

To be aware of the problem 

To go to the doctor  

To go to the pharmacist 

To accept the medicine and 

start treatment

To continue to take the 

medication  



Inititation Implementation Discontinuation

Adherence

Persistence

The phases of (non)-adherence

Vrijens B, De Geest S, et al., Br J Clin Pharmacol 2012,73:691-705
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Non initiation

Drug Adherence issues over time  



Elena Berra. Hypertension. Evaluation of Adherence Should Become an Integral Part of 

Assessment of Patients With Apparently Treatment-Resistant Hypertension, Volume: 68, 

Issue: 2, Pages: 297-306, DOI: (10.1161/HYPERTENSIONAHA.116.07464) © 2016 American Heart Association, Inc.
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