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DEATH CAUSES
Top 10 



Lower-middle income

Deaths (millions)

Upper-middle income

Deaths (millions)

High income

DEATH CAUSES
Top 10 



Global Disease 
Burden 1990-2010

Increased blood pressure 
leading risk factor for death and disability 

globally

Lancet 2013;380:2224-60.

67 Risk factors – 21 Regions



Deaths Attributed to Risk Factors 
2010



10% of health care spending                        
            directly related to increased blood 

pressure                                  and its 
complications

20-25%                                                    
                  in Eastern Europe and Central Asia

The global cost                           
                      of nonoptimal 

blood pressure

Gaziano TA, et al. J Hypertens 2009;27:1472-7.



Lancet 2021;398:957-80.



Prevalence
(Age-standardized)

   33%
     (stable)

       34%

    32%

Lancet, 2021;398:957-80. 

1990-2019,  1,201 populations,  104 million participants

Absolute 
number 

648 mil  1.3 bil
(population growth, aging, BMI)

HYPERTENSION WORLDWIDE                  
   Prevalence, Treatment, Control 



Lancet, 2021;398:957-80. 

HYPERTENSION WORLDWIDE                  
   Prevalence, Treatment, Control 

1990-2019,  1,201 populations,  104 million participants



Lancet, 2021 

1990-2019,  1,201 populations,  104 million participants

CONTROLLED 21%

HYPERTENSION WORLDWIDE                  
   Prevalence, Treatment, Control 

TREATED 42% 

DIAGNOSED 54% 



EMENO 
NATIONAL 
EPIDEMIOLOGICAL 
STUDY

Stergiou GS, et al. J Hypertens 2021;39:1034-9.

ΥΠΕΡΤΑΣΗ 

577 περιοχές 
N=6,006
ΔΕΙΓΜΑΤΟΛΗΨΙΑ
Πολυσταδιακή 
Στρωματοποιημένη 
Τυχαιοποιημένη



ΥΠΕΡΤΑΣΗ 

32%

3%

35%

30%

Αδιάγνωστοι

Υπό θεραπεία
ρυθμισμένοι

Υπό θεραπεία
αρρύθμιστοι

Διαγνωσμένοι 
χωρίς θεραπεία

N=6,006Stergiou GS, et al. J Hypertens 2021;39:1034-9.



Men 43 39 26
Women 37 24 36

Age (ys) Prevalence Unaware 
Treated 

controlled

18-29 7 89 7
30-39 13 85 5
40-49 28 57 22
50-64 52 35 32
65-79 78 14 38
≥80 88 8 33

EMENO: HYPERTENSION IN GREECE 
Prevalence, Awareness, Treatment, Control 

according to age and gender (%)



Drugs Patients, %

1 47%

2 44%

3 53%

≥4 49%

Any 48%

Treated Uncontrolled
HypertensionEMENO

Stergiou G, et al. J Hypertens 2010 – Stergiou G, at el. Eur Heart J 2021;23(Suppl B):B66-9.

N=6,006



.

May Measurement Month 

WORLD’S LARGEST EVER 
Screening Programme for Hypertension 

2017: 1.2 million
2018: 1.5 million 
2019: 1.5 million
2022: 1.2 million 

>100 Countries 



28%

2%
22%

48%

21%

6%

25%

48%

Unaware

Aware 
untreated

Treated 
uncontrolled

Treated 
controlled

2022
(N=6.300)

May Measurement Month 

2019
(N=5.700)

2023
(N=5.100)



Antihypertensive Drug Treatment 
Prevents Cardiovascular Events

Moser M, J Clin Hypertens, 2000 – Lennon M, MDJAMA Network Open 2023.

Dementia
-42



How to manage 
hypertension in 2024



Drug Treatment Strategy for Hypertension and 
Chronic Kidney Disease

J Hypertens. 2023 Jun 21. 

Mancia G, Kreutz R, Brunström M, Burnier M, Grassi G, Januszewicz A, Muiesan ML, 
Tsioufis K, Agabiti-Rosei E, Algharably EAE, Azizi M, Benetos A, Borghi C, Hitij JB, Cifkova R, 

Coca A, Cornelissen V, Cruickshank K, Cunha PG, Danser AHJ, de Pinho RM, Delles C, 
Dominiczak AF, Dorobantu M, Doumas M, Fernández-Alfonso MS, Halimi JM, Járai Z, Jelaković B, 

Jordan J, Kuznetsova T, Laurent S, Lovic D, Lurbe E, Mahfoud F, Manolis A, Miglinas M, 
Narkiewicz K, Niiranen T, Palatini P, Parati G, Pathak A, Persu A, Polonia J, Redon J, 

Sarafidis P, Schmieder R, Spronck B, Stabouli S, Stergiou G, Taddei S, Thomopoulos C, 
Tomaszewski M, Van de Borne P, Wanner C, Weber T, Williams B, Zhang ZY, Kjeldsen SE.



2023 ESH Guidelines for the Management of Arterial Hypertension

Hypertension 
Consensus



151 Pages + 1,743 References

27 Tables + 21 Figures

47 Boxes                             
        Recommendations & 

Statements  J Hypertens. 2023 Jun 21. 



What is the cause of “Essential” HTN?



What is the cause                                        
         of “Secondary” HTN?





How to diagnose HTN?



Office and Home BP Measurement



How to measure
BP in the Office?

Recommendations & Statements CoR LoE
Recommended for diagnosis                                  

                                  Basis for risks, treatment benefits, 
treatment thresholds, goals

I A

Standardized conditions/protocol                          
               3 measurements – use the average of the last 2.

I C

Diagnosis in ≥2 visits (within 4 weeks),                                           
  Unless BP ≥180/110 mmHg, HTN symptoms, or HMOD or CVD.

I C

1st visit: Measure both arms                                                             
           for consistent SBP difference >15-20 mmHg

I C

Out-of-office BP: Use before/during treatment                          
      to obtain additional info (ABPM, HBPM, or both).

I C



Stergiou G, et al. Am J Hypertens 2005;18:772-8.

HT    
55%

HT    
54%

MH 
14%

MH 
12%

WCH 
15%

WCH 
16%

NT  
16%

NT  
18%

Ambulatory BP Home BP

White Coat and Masked HTN



              

              

• Suspect: particularly in 
grade 1 HTN

• Detect: using home or 
ambulatory BP monitoring

• Prescribe: lifestyle 
interventions

• Drug treatment? Consider 
in high-risk/organ damage

• Suspect: particularly in 
high-normal BP

• Detect: using home or 
ambulatory BP monitoring

• Prescribe: lifestyle 
interventions

• Drug treatment? Consider 
in high-risk/organ damage

White Coat 
HTN 

Masked 
HTN 

“Intermediate” phenotypes 
Same diagnostic/therapeutic strategy

2023



N=665 (216 deaths)                                                 J Hypertens 2018;36:69-76.

NT

WCH, MH, SH

NT

WCH, MH, SH



How to monitor 
BP at home?

Recommendations & Statements CoR LoE

In addition to office BP II B

Identify White-coat / Masked HTN I B

Long-term follow-up (treated HTN) I B

Automated upper arm-cuff monitors 
properly validated  –  www.stridebp.org

I C

Before each office visit              
                          7 days (not less 
than 3)                                    Duplicate 
morning/evening                              
Average (discard 1st day) 

I C

http://www.stridebp.org/
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Specific Recommendations & Statements CoR LoE

In addition to office BP II B

Identify White-coat, Masked, Nocturnal HTN 
Repeat may be necessary I B

Confirm Resistant hypertension I B

Upper arm-cuff automated BP monitors           
                   properly validated  –  
www.stridebp.org

I C

Measurement frequency:  20’ Day + Night. I C

How to use 24-hour 
Ambulatory BP 
monitoring (ABPM)

http://www.stridebp.org/


Night-time HTN 
and BP Phenotypes 

CoR LoE

Assess night-time BP using ABPM
More predictive for outcomes than daytime BP I B

Nocturnal HTN, non-dipping, reverse dipping 
associated with increased CV risk I B

Measurement frequency: 
20 min during day and night I C

Non-dipping / Night-time HTN
frequent in diabetes-2 and CKD (ABPM or HBPM)

I B

For identifying night-time BP phenotypes 
repeat ABPM (poor reproducibility) I B

J Hypertens. 2023 June 21. Online ahead of print.



Night-time BP & Mortality

N 59,124
Follow-up 
9,7 yrs Staplin N, et al. Lancet 2023;401:2041-50.



Relative Informativeness of BP 
Indices for All-cause and CVD 

Death

Models adjusted for age, sex, smoking, BMI, diabetes, 
dyslipidaemia, CVD, number of antihypertensive drugs

N 59,124
Follow-up 
9,7 yrs Staplin N, et al. Lancet 2023;401:2041-50.



Recommendations & Statements CoR LoR
Electronic, upper-arm cuff devices 
for Office, Home, and Ambulatory BP 
measurement. 

I B

Which blood pressure monitors?

Manual auscultatory hybrid devices (LCD, 
LED display, or digital countdown), or shock-
resistant aneroid  If automated devices not 
available.

I B

Properly validated devices. 
www.stridebp.org

I B

Cuffless devices  Do not use III C

http://www.stridebp.org/


Considerable potential for changing the diagnosis     
   and management of hypertension 

Fundamental questions regarding their                       
            accuracy, performance, and implementation
Need to be carefully addressed                                  

               before they can be recommended for 
clinical use

J Hypertens 2022;40:1449-60.



 www.stridebp.org   

Lists of validated BP monitors

http://www.stridebp.org/


www.stridebp.org 

>340,000 views from >200 countries

http://www.stridebp.org/


How to predict the CVD risk?



How to assess the CVD Risk?



Marker

LVH-ECG

LVH-Echo

LVH-MRI

e-GFR

UACR

RRI

Carotid IMT

PWV

ABI

Retina

How to detect organ damage?
Sensitivity
to changes

Reproducibility - operator

independence

Time to
changes

Prognostic value

of changes

Low High
Moderate

(>6 months)
Yes

Moderate Moderate
Moderate

(>6 months)
Yes

High High
Moderate

(>6 months)
No data

Moderate High
Moderate

(>6 months)
Yes

High Moderate
Fast

(weeks-months)
Yes

Low High
Slow

(>12 months)
Yes

Very low Low
Slow

(>12 months)
Limited data

High Low
Fast 

(weeks-months)
Limited data

Low Moderate
Slow

(>12 months)
Limited data

High High
Moderate 

(>6 months)
No data



              How to assess the risk if not obvious?
(CVD, CKD, DM complicated, organ damage, marked risk factor)



              

Which lifestyle interventions?
• Weight reduction

• Vegetables, fruits, beans, nuts, fish, poultry 

• Sodium ↓ 5g/day, Potassium ↑ food

• Physical activity: 3-5 hours/wk aerobic,          
                    or 1.5-2.5 hours/week vigorous

• Alcohol: Max 2 drinks/day (better 0)                      
                           No binge drinking 

• Smoking 0

• Reduce Stress





New Directions in Lifestyle Management  
                          of HTN and CVD

J Hypertens. 
2023 Sep 13. 



              

  Age 18-79 years    ≥ 140/90

Which BP to start treatment?

  Age 80+ years     ≥ 160 (or ≥140)

  CV disease (CHD)    ≥ 130/80



When to start treatment?



Which is the Office BP target?

<80 years
• 1st objective 

<140/80 mmHg 
• Well tolerated           

120-129/70-79

80+ years 
• 1st objective 

<150/80 mmHg
• Well tolerated            

   SBP 130-139

Frail patients
Individualize target

* *



130



Drugs?



OPTIMAL
TREATMENT STRATEGY    

FOR HYPERTENSION 

We spent too long time and effort 
to interpret research data

and reach consensus

Primary goal  Reduce BP



Which Drug Classes?



General BP Lowering Strategy



Which treatment in Resistant 
HTN?



CAN BE 
CONSIDERED 

              

              

Should Renal Denervation be 
used?

When?
1. Uncontrolled BP despite combination 
2. Uncontrolled BP if drugs not tolerable 
3. Resistant HTN
4. e-GRF is >40 ml/min/1.73m2

How?
 Shared decision making
 Experienced specialised centres



 Goal: BP 125/75 mmHg

 Monthly visits (tele) till BP control (3 months)

 Check non-adherence – before each step

 Lifestyle intervention – at each step

 Simplify regimen (doses/day, single pill combos)

 Home BP monitoring (ABPM) – Telemedicine 

 Refer difficult/resistant cases

Strateg
y



Kaiser Perm 91%

Καναδάς 68% 

ΗΠΑ 54% 

Αγγλία 42% 

Ελλάδα 30% 

ΡΥΘΜΙΣΗ ΤΗΣ ΥΠΕΡΤΑΣΗΣ
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