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Stroke (n=1,167)

Myocardial infarction
(n=2,999)

MBPS 

Increased risk of Stroke and Myocardial 
infarction during the morning 

6:00 0:00 12:00 18:00 

Muller et al. N Engl J Med 1985;313:1315–1322 

Marler et al. Stroke 1989;20:473–476 

Time of day 
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Morning Surge as a predictor of SCI 

519 elderly 

hypertensive 

patients (mean 72 

yrs) 

F/U average of 41 

Ms 

Morning Surge 

group 

- MS >55 mmHg 
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►1,191 elderly patients 

treated for hypertension 

(60–90 yrs) 

►F/U (9.1 ± 4.9 years) 

►139 ischemic strokes 

occurred 

MS > 23mmHg 
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Non-dippers Dippers 

MS > 23mmHg 
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11 (Hypertension. 2014;64:943-950.) 

Sleep-trough Surge 

Pre-waking Surge 
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MACE 
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Morning Blood Pressure Surge 
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►It may not sure that  

    the MBPS is Guilty or not. 

 

►Then, How are the Morning Hypertension? 
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►519 Hypertensive patients 

►Mean age, 72yrs 

►Mean F/U, 41Ms 

►Cut-off value 

ME average-135mmHg 

ME difference-20mmHg 

Stroke 
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Morning BP 

Evening BP 

MACE 

Clinic BP 
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MACE 
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Morning HBP is a strong predictor of future CAD and stroke 

events, and may be superior to clinic BP in CAD prediction 

STROKE CAD 
Morning BP 

Clinic BP STROKE CAD 
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The Morning Hypertension is Guilty !! 
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Morning 

Hypertension 
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Doxazosin 
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Plasma half-life 
Longest half-life of clinically available ARBs 

0 6 12 18 24

Telmisartan

Irbesartan

Olmesartan

Candesartan

Valsartan

Losartan

Eprosartan

Plasma half life (h)

Burnier, Brunner. Lancet 2000;355:637–645 

Brunner. J Hum Hypertens 2002;16 (Suppl 2):S13–S16 
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Effects of Two ARBs Approved for Once 
Daily Dosing on 24 Hour Blood Pressure    

(Mancia et al AJC 1999: 84; 28S) 

Missed Dose 
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Systolic BP Diastolic BP 

Telmisartan 

Ramipril 
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Reductions in BP in last 6 h of dosing interval 
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Ramipril 10 mg

Telmisartan 80 mg

Williams et al. J Hypertens 2006;24:193−200 

***p < 0.0001 Telmisartan vs Ramipril 

*** 

*** 
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Ramipril 

Telmisartan 
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Effects of graded 

release Diltiazem vs. 

Ramipril on Morning BP                 

 (White et al, Am Heart J 2004: 148: 628) 

Ramipril 

Diltiazem ER 
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Conclusions: 

1. There is a pronounced diurnal rhythm of BP and 

cardiovascular events, with a peak of both in the 

morning hours, and a decrease during the night.   

2. In some categories of patients the  normal dipping 

pattern of BP is lost or reversed; this may be 

associated with increased risk. 

3. Drugs approved for once daily dose may have 

different durations of action,  particularly after 

missed doses. 

4. Most classes of antihypertensive drugs lower 

daytime BP more than nighttime BP. 



Conclusions: 

5. Long acting antihypertensive drugs, twice daily, a-

blocker, RAS blocker, Non-DHP CCB may be effective 

to control morning blood pressure.  

6. With some antihypertensive drugs the time of dosing 

may have significant effects on the diurnal pattern of 

BP.  

7. The implications of these time-dependent differences of 

antihypertensive drugs for CV morbidity are largely 

unknown, and need to be more fully investigated.  
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Thank you ! 


