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Hypertension is the leading cause of death           
globally, especially in Asia

Ezzati and Riboli. N Engl J Med 2013;369:954-964
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Deaths attributable to individual risk factors
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‘Controlling blood pressure with 

medication is unquestionably 

one of the most cost-effective 

methods of reducing premature 

CV morbidity and mortality’



BP control rates in patients with hypertension remain 

low across different regions

1. Pereira M et al. J Hypertens 2009; 27: 963–975; 2. Wolf-Maier et al. Hypertension 

2004;43:10–17; 3. Erem et al. J Public Health 2009;31:47–58; 4. Wang et al. Chin J 

Epidemiol 2012;33:903–6; 5. Su et al. J Hypertens  2008;26:600–06; 6. Sison et al. PJC 

2007;35:1–9; 7. Rampal et al. Public Health 2008;122:11–18; 8. Aekplakorn et al. J 

Hypertens 2008;26:191–8; 9. Ibrahim et al. Saudi J Kidney Dis Transplant 1999;10:376–81; 

10. Ibrahim & Damasceno. Lancet 2012;380:611–19
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† Control rate shown in males % – females %; *Treated population;
§patients age 35–64 years; ‡ adults aged ≥19 to 44 years; BP control  

levels not defined for China data

BP controlled <140/90 mmHg

BP uncontrolled ≥140/90 mmHg

Germany*§2

29.9%

Turkey*3

24.3%

China4

27.4%

Philippines*6

20.0%

Taiwan*†‡5

21.0−28.5%

Thailand*8

36.6%

Economically 

developing 

countries†1

29.7−33.8%

Malaysia*7

26.6%

UAE*9

19.0%

Egypt10

8.0%
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Approximately 70% of Patients Who Receive 

Treatment for Hypertension Do Not Reach BP 

Goal in Europe

Wolf-Maier et al. Hypertension 2004;43:10–

17BP goal is <140/90 mmHg
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- Hypertension remains

* Inadequately diagnosed

* Inadequately  treated 

* Poorly controlled

Despite these 

advances,



Classification of Office Blood Pressure

7

Williams B, Mancia G, Spiering W et al. 2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur
Heart J 2018;39:3021–3104









A systematic approach to management

of treatment-resistant hypertension

Address Lifestyle Barriers

to BP Control

Address Usage of Interfering Substances

Address Adherence

Optimize Pharmacotherapy

Consider Referral to a Specialist

Identify and reverse

• High dietary salt intake

• Excessive alcohol
consumption

• Obesity

• Sedentary lifestyle



Effects of Dietary Sodium Reduction on BP
in Patients with Resistant Hypertension

7 days, randomized, cross-over, n=12, End-point 24h ABPM Low sodium 

50 mmol/24 h (U Na 46 mmol/24 h)
High sodium 250 mmol/24 h (U Na 252 mmol/24 h)

SBP
20.7 

mmHg

DBP
9.6 

mmHg

Pimenta E, et al Hypertension 2009;54:475-81.



A systematic approach to management

of treatment-resistant hypertension

Address Lifestyle Barriers to BP Control

Address Usage of
Interfering Substances

Address Adherence

Optimize Pharmacotherapy

Consider Referral to a Specialist

Discontinue or minimize

• NSAIDs

• Sympathomimetic drugs

• Herbal supplements

• Anabolic steroids

• Appetite suppressants

• Erythropoietin

• Oral contraceptives



A systematic approach to management

of treatment-resistant hypertension

Address Lifestyle Barriers to BP Control

Address Usage of Interfering Substances

Address Adherence
counts

monitoring (TDM)

Optimize Pharmacotherapy

Consider Referral to a Specialist

• Written patients reports
• Electronic pill boxes and pill

• Therapeutic drug

• Witnessed drug intake
(Directly observed therapy)

Is it resistant hypertension or 

resistant patient?



How Many Patients are Actually Adherent
to Their Antihypertensive Medication?

A quantitate analysis based on serum drug levels in patients taking

combination multidrug therapy, N=84, number of antihypertensives 5.0±1.2
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Ceral J, et al. Hypertens Res 2011; 34:87-90.
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65.5

34.5

Fully compliant with 
treatment

Fulfilled criteria for         No drugs detectable in 
nonadherence                         serum



23% of Patients Referred for RND

Do Not Take Drugs

208 pts in a Specialist Hypertension Centre, HP LC-MS/MS urine analysis

Tomaszewski M, et al. Heart 2014;100:855–861.

Non-adherence       New Referrals          Follow Up with 

nonadequate BPcontrol

Referred for

RND

Complete                      8.8%                        9.1% 23.5%

Partial                            9.6%                       28.8% -

Any                               18.4%                      37.9% 23.5%







Therapeutic Drug Monitoring Facilitates
BP Control in Resistant Hypertension

N=56, all prescribed antihypertensive drugs were titrated to the maximal/ near-maximal doses

54% - nonadherent to treatment

Brinker S, et al. J Am Coll Cardiol. 2014 Mar 4; 63(8): 834–835.



A systematic approach to management

of treatment-resistant hypertension

Address Lifestyle Barriers to BP Control

Address Usage of Interfering Substances

Address Adherence

Pharmacotherapy

Optimization

Consider Referral to a Specialist



A common Cause of Resistant Hypertension

Diuretic/s deficiency



Not enough diuretic/ Wrong Diuretic





Spironolactone as a 4th Drug Option: Background

Pathophysiological Clinical Trials

• Secondary aldosteronism

triggered by diuretic induced 

sodium depletion 

Aldosterone secretion
escape associated with RAS

blockade

Relative hyperaldosteronism

due to obesity1

• ASCOT BPLA, 2007

• ASPIRANT, 2011•

• PATHWAY-2, 2015

•

Chapman NC et al Hypertension. 2007; 49:839-845.
Vaclavík  J et al Hypertension. 2011;57:1069-1075.

Wiliams B et al Lancet 2015; 386: 2059–68.1. Rossi GP, et al. J Clin Endocrinol Metab 2008;93:2566-71



Practice Tips for Witnessed Drug Intake

«Physicians may have to consider stopping all current

drugs and restart with a simpler treatment regimen
under close medical supervision»

«A few days in hospital may be necessary to check
the BP effect of antihypertensive drugs

under strict control»



A systematic approach to management

of treatment-resistant hypertension

Address Lifestyle Barriers to BP Control

Address Usage of Interfering Substances

Address Adherence

Optimize Pharmacotherapy

Selection for invasive treatment

1. Bansal N, et al. Am J Hypertens. 2003;16:878-880. Garg JP, et al. Am J Hypertens. 2005;18:619-626.

Consider Referral
to a Specialist/Clinic

Patients with TRH do benefit  from 

referral to a hypertension 

specialist/clinic

• At 1-year follow-up patients 

achieved an 18/9 mmHg drop in BP, 

control rates increased from
18 to 52%1

•  53% of patients were controlled to

BP target (<140/90 mmHg)2



Invasive Approaches in Patients
with Resistant Hypertension
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2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the 

Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults 













Causes of Secondary Hypertension With Clinical Indications

Common causes

Renal parenchymal disease

Renovascular disease

Primary aldosteronism

Obstructive sleep apnea 

Drug or alcohol induced 

Uncommon causes

Pheochromocytoma/paraganglioma

Cushing’s syndrome

Hypothyroidism

Hyperthyroidism

Aortic coarctation (undiagnosed or repaired)

Primary hyperparathyroidism

Congenital adrenal hyperplasia

Mineralocorticoid excess syndromes other than primary aldosteronism 

Acromegaly



Drug Treatment Strategy For Hypertension and CKD

34

Williams B, Mancia G, Spiering W et al. 2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur
Heart J 2018;39:3021–3104



LICHER S, HESHMATOLLAH A, VAN DER WILLIK KD ET AL. - PLOS MED 2019,            
DOI.ORG/10.1371/JOURNAL.PMED.1002741   

• Absence of hypertension, overweight and 
smoking results in 9 disease-free years and 
prolonged life expectancy of 6 years

•
• Between 1989 and 2012, individuals ≥45 years from the 

Rotterdam Study were followed

• Conclusion

• This subanalysis of the Rotterdam Study showed that absence 
of the 3 common shared risk factors smoking, hypertension 
and overweight, results in 9 disease-free years and an 
increased life expectancy of 6 years compared to those with 
these 3 risk factors. These data emphasize that prevention of 
occurrence of smoking, hypertension and overweight may 
result in healthy aging and prevent premature death



( Resistant !! ) Hypertension: Diagnosis, Evaluation, and Treatment 

. 

BP indicates blood pressure; CKD, chronic kidney disease; DBP, diastolic 

blood pressure; eGFR, estimated glomerular filtration rate; NSAIDs, 

nonsteroidal anti-inflammatory drugs; and SBP, systolic blood pressure.

Adapted with permission from Calhoun et al.
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