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Learning objectives

• By the end of this session, participants will be 
able to:

– Relate vascular aging with changes in diastolic 
blood pressure; 

– Identify patients with high risk of complications 
with low diastolic blood pressure 



Do you remember when we focussed 
on diastolic BP?

dBP more important sBP more important

• Hypertension 
guidelines pre mid 
1990’s

• Last major dBP
study was HOT trial 
1998

• SHEP trial 1991
• Sys-Eur trial 1997
• Accord BP trial 2010
• Sprint trial 2015





Vascular changes in aorta with age



What does this mean?

1. Younger hypertensive patients (<55 years) 
will have predominately diastolic 
hypertension while older patients have 
isolated systolic hypertension

2. Isolated systolic hypertension may be 
associated with low diastolic BP (ie high pulse 
pressure) which may complicate treatment



1. Younger hypertensive patients (<55 years) will have 
predominately diastolic hypertension while older 
patients have isolated systolic hypertension



McEvoy, J.W. et al. J Am Coll Cardiol. 2016;68(16):1713–22.

2. Isolated systolic 
hypertension may be 
associated with low 
diastolic BP (ie high 
pulse pressure) which 
may complicate 
treatment



Changes in sBP vs dBP with treatment

• SHEP:

– Intervention group
• Start 170/77

• End 144/68

26/9 change

3 mm systolic for 1 mm 
diastolic (similar in 
HYVET)

• SPRINT

– Intervention group
• Start 140/78

• End 121/69

• 19/9 change

2 mm systolic for 1 mm 
diastolic



J shaped relationship between dBP
and vascular events

Hypertension. 2007;50:172-180

• 2-year follow-up period, 331 hospitalized patients > 70 year, 110 
subjects died

• No relationship between systolic BP and outcomes



Ann Intern Med. 2002;136:438-448

• Meta analysis of 5 RCTs with 40 
233 patients, (mean follow-up, 
3.9 years).

1. The increased risk for 
mortality with low 
dBP not related to 
antihypertensive 
treatment

2. Poor health conditions 
leading to low dBP
probably explain the J-
shaped curve.



What is the trade-off between 
lowering sBP and dBP in the elderly?

• Sys –Eur dBP sub-study:

– Non-cardiovascular mortality, but not cardiovascular 
mortality, increased with low achieved diastolic BP 
with active treatment (P<.005) and with placebo 
(P<.05); 

– Low diastolic BP with active  treatment was associated 
with increased risk of cardiovascular events, but only 
in patients with coronary heart disease at baseline 
(P=.02; hazard ratio for BP 65-60 mm Hg, 1.17; 95% 
confidence interval, 0.98-1.38).

Arch Intern Med. 2007;167(17):1884-1891



What is the trade-off between 
lowering sBP and dBP in the elderly?

Relative risk for cardiovascular disease by (DBP)

• patients who received active treatment 
whose DBP fell below 55 mm Hg did not do 
worse than patients who received placebo. 

• patients who received treatment whose 
DBP never fell below 55 mm Hg did 
significantly better than patients receiving 
placebo.

• Conclusion: achieved dBP below 55 mm Hg 
eliminated the benefit of active treatment

SHEP dBP sub study

Arch Intern Med.  1999;159(17):2004-2009



Any help from Sprint?

• Authors reviewed outcomes 
based on baseline dBP in both 
control and intervention arms 
based on quintiles of dBP

Circulation. 2018;137:134–143



Any help from Sprint?

Circulation. 2018;137:134–143

• Low dBP at baseline associated with worse 
outcomes

• active treatment improved outcomes (except 
for incident CKD) even in lowest dBP group



Any help from Sprint?

• Statistically, baseline low dBP did not reduce the benefit (or harms) of 
intensive sBP lowering.



Conclusions

1. Low dBP is a risk factor for cardiovascular 
events and non cardiovascular death.  Risk 
probably starts as dBP 70 mm Hg

2. Among patients without CAD, it is probably 
beneficial to lower sBP provided baseline dBP
>60 (Sprint) and safe to allow dBP to fall 
below 55 mm Hg (SHEP)

3. Those with CAD do worse with achieved dBP
below 60-65 mmHg (Sys Eur)



Cases

• 77M, DM, no established vascular disease

– On coversyl plus 8/2.5

– Tolerating medications well 

– Resting AOBP 145/65

Would you intensify BP treatment?



• 85M, CAD, prior stroke, no DM

– On bisoprolol, coversyl, hctz

– Occasional postural presyncope “has to get up 
slow”

– Resting AOBP 150/55, HR 60

Would you intensify BP treatment?



• 65F, otherwise healthy

– On hctz 25 mg, tolerating well

– Resting AOBP 135/65

Would you intensify BP treatment?



• 65F, stage 3 CKD (GFR 40 mL/min)

– On hctz 25 mg, tolerating well

– Resting AOBP 135/65

Would you intensify BP treatment?


