
Blood Pressure Control in Older Persons and Other Special         
Populations: How Low Should We Go ?

November 9, 2018
Orange County Symposium on CVD Prevention

Jeff Brettler, MD, SCAL Kaiser HTN Lead



Agenda

 Measurement issues

 Guideline and Evidence Review

 Older patients

 Diabetes

 CKD

2



Nothing to disclose



Patient Case

80 year old woman with repeat BP 154/82 on amlodipine 5 mg daily.  Home BPs run 140-
150 SBP.  She has normal cognition but considers herself somewhat frail (difficulty with 
some household duties, climbing a few flights of stairs).  Community dweller; 10 year CVD 
risk of 24%.

Her goal BP is:

 < 150/90

 < 140/90

 < 130/90

 < 130/80
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Question # 2 – same patient

Intensive (vs standard) treatment can expect to lead to following outcomes:

 Increased falls

 Increased renal failure

 Increased electrolyte disorders

 Increased orthostasis
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Question # 3 – same patient

In further discussion with this patient, she wants to know possible benefits of 
intensive BP treatment.  Which of following are possible benefits:

 Decrease in incidence of CV events and/or mortality

 Decrease in dementia

 Decrease in mild cognitive impairment

 Some combination of above
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Significance of HTN

 HTN is quantitatively the most important risk factor for premature CVD, being 
more common than smoking, dyslipidemia and diabetes.

 HTN accounts for an estimated 54% of all strokes and 47% of all ischemic heart 
disease events globally. (Lancet 2008; 371; 1513 – Global burden of blood 
pressure related disease 2001).

 Increases the risk for CKD, HF, afib and PVD.



And treatment works!

Large scale RCTs show that antihypertensive treatment results in the following:

 50% reduction in heart failure

 30-40% reduction in stroke

 20-25% reduction in MI

BMJ 2008:  BP Trialists’ BP lowering collaboration



What’s new since JNC 8

 USPSTF guidelines on how to make a dx of HTN - 2015

 SPRINT – 2015.  75+ 2016, CKD 2017, MIND 2019

 HOPE-3 - 2016

 lots of meta-analyses

 ACP/AAFP guidelines - 2017

 ACC/AHA guidelines - 2017



Lancet 2002; 360: 1903–13



The Blood Pressure Lowering Treatment Trialists’ Collaboration – Lancet 2014; 384



Key Questions

 How do we measure BP?

 How do we define hypertension?

 Systolic goal post SPRINT? 

 How is high risk defined?

 Diastolic goal?

 What to do with populations not included in SPRINT?



US Preventative Service Task Force (USPSTF)

Population Recommendation Grade

Adults The USPSTF recommends screening for high BP in adults 

age 18 years and older.
A

Population Recommendation Grade

Adults 18 

and Older

Use office BP as screening test

Confirm diagnosis with out of office BP readings prior to 

initiation of antihypertensive therapy

- ABPM is reference standard

- Use home BP monitoring when ABPM not available

A

Old Guideline, 2007

New Guideline, 2015

Siu AL on behalf of the US Preventative Services Task Force.  Screening for high blood 

pressure in adults: US Preventative services task force recommendation statement.  

Annals Int Med 2015; 163(10). 







Automated Office Blood Pressure - AOBP
AOBP now recommended as preferred office BP measurement – CHEP 2016 



AOBP Systematic Reviews/Meta-analyses

JAMA IM Feb 2019 – Roerecke et al

 Systolic AOBP:  14.5 mm Hg lower than office, 7.0 mm Hg lower than research

 AOBP = awake ABPM

Hypertension Feb 2019 – Pappaccogli et al

 AOBP 10.5/4.4 lower than MD readings, 6.9/3.8 mm Hg lower than non-MD 
readings

 AOBP = daytime ABPM; AOBP = home BP
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JNC 8 2014

 60+:  goal < 150/90 (Strong recommendation – Grade A)

 < 60:  SBP goal < 140 (Expert opinion – Grade E); DBP < 90 (for 
ages 30-59, strong recommendation – Grade A; for ages 18-29, 
Expert opinion – Grade E).

 DM:  goal < 140/90 (Expert opinion - Grade E)

 CKD:  goal < 140/90 (Expert opinion - Grade E)
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SPRINT - NEJM Nov 2015



















HOPE-3 2016

NEJM April 2016



HOPE-3 Trial

 12,705 participants; mean age 65.7; mean entry BP 138/82

 5.6 years duration

 Randomized to candesartan 16 mg + HCTZ 12.5 mg vs placebo

 Active treatment – 6/3 mm Hg reduction

 No difference in primary endpoint – combo of fatal/nonfatal MI + fatal/nonfatal 
stroke

 Symptomatic hypotension slightly increased in treatment group



Lonn et al, NEJM May 2016



Lonn NEJM May 2016



ACP/AAFP – 60+.  Annals of IM March 2017
21 RCTs comparing BP targets or treatment intensity, and 3 observational 

studies that assessed harms.

 Recommendation 1:  target SBP < 150 mm Hg in adults aged 60 years or older 
(strong rec, high-quality evidence). 

 Recommendation 2: consider target SBP < 140 mm Hg in adults aged 60 years 
or older with a history of stroke or transient ischemic attack (weak rec, moderate-
quality evidence). 

 Recommendation 3:  consider target SBP < 140 mm Hg in some adults aged 60 
years or older at high cardiovascular risk, based on individualized assessment* 
(weak rec, low-quality evidence). 

* Vascular disease, most pts with DM, GFR < 45, metabolic syndrome, and older persons.



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

© American College of Cardiology Foundation and American Heart Association, Inc.



ACC/AHA 2017

15 sections, 106 recommendations with following highlights:

 BP measurement

 New BP classification system

 New approach to treatment decisions for management of HTN

 Lower targets for BP during treatment of HTN

 Strategies to improve BP control during treatment of HTN



BP Thresholds for and Goals of Pharmacological Therapy in 
Patients With Hypertension According to Clinical Conditions 

Clinical Condition(s)
BP Threshold, 

mm Hg

BP Goal, 

mm Hg

General

Clinical CVD or 10-year ASCVD risk ≥10% ≥130/80 <130/80

No clinical CVD and 10-year ASCVD risk <10% ≥140/90 <130/80

Older persons (≥65 years of age; noninstitutionalized, 

ambulatory, community-living adults)

≥130 (SBP) <130 (SBP)

Specific comorbidities

Diabetes mellitus ≥130/80 <130/80

Chronic kidney disease ≥130/80 <130/80

Chronic kidney disease after renal transplantation ≥130/80 <130/80

Heart failure ≥130/80 <130/80

Stable ischemic heart disease ≥130/80 <130/80

Secondary stroke prevention ≥140/90 <130/80

Secondary stroke prevention (lacunar) ≥130/80 <130/80

Peripheral arterial disease ≥130/80 <130/80

ASCVD indicates atherosclerotic cardiovascular 

disease; BP, blood pressure; CVD, cardiovascular 

disease; and SBP, systolic blood pressure.



ACC/AHA systematic review.  Hypertension Nov 2017



ACC-AHA Evidence Review SBP
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ACC-AHA Evidence Review - DBP
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Level of evidence:

 LOE A - multiple RCTs or a single, large RCT 

 LOE B - observational studies or a single RCT

 LOE C - expert opinion only

Class:  

 1 – should do

 IIa - should be considered; IIb – may be considered

 III – not recommended

March 2019



Level of Evidence Supporting Guidelines



Age-Related Issues

COR LOE
Recommendations for Treatment of Hypertension in 

Older Persons

I A

Treatment of hypertension with a SBP treatment goal of less 

than 130 mm Hg is recommended for noninstitutionalized 

ambulatory community-dwelling adults (≥65 years of age) with 

an average SBP of 130 mm Hg or higher. 

IIa C-EO

For older adults (≥65 years of age) with hypertension and a 

high burden of comorbidity and limited life expectancy, clinical 

judgment, patient preference, and a team-based approach to 

assess risk/benefit is reasonable for decisions regarding 

intensity of BP lowering and choice of antihypertensive drugs.
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Roush et al, J of HTN Aug 2019



43Journal of Pharmacy Practice and Research (2018) 48, 92– 101



JAMA May 2016



SPRINT 75+, JAMA MAY 2016

 Primary outcome decreased 34% (p 0.001); mortality decreased 33% (p 0.009)

 NNT 27 for composite outcome, NNT 41 for total mortality (3.14 years); 
compared with 61/90 for total population

 Absolute rate of hypotension, electrolyte abnormalities, syncope, acute kidney 
injury higher in intensive, but not significant; 

 Injurious falls higher in standard, but not significant

 No difference in orthostatic hypotension and overall adverse effects.

 Frail patients achieved same benefit (vs fit and less-fit).
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Rich, Ouslander, JAGS 2018



Generalizability of SPRINT in 75+

 Based on an analysis of data from the 2007 to 2012 National Health and Nutrition Examination 
Surveys (NHANES), only 34.6% U.S. adults aged 75 and older fulfill SPRINT eligibility criteria.

 Of adults in this age group with treated hypertension, only 31.3% would be eligible for 
SPRINT.*

 Thus, approximately two-thirds of adults aged 75 and older would have been excluded from 
SPRINT, and the generalizability of the SPRINT findings to this population is at best uncertain.

*Bress AP, Tanner RM, Hess R, Colantonio LD, Shimbo D, Muntner P. Generalizability of SPRINT results 
to the U.S. adult population. J Am Coll Cardiol 2016;67:463–72.



SPRINT MIND
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Williamson et al., JAMA Jan 2019



SPRINT MIND
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SPRINT MIND Caveats/Conclusions

 The cognitive assessment and dementia adjudication continued for almost 3 
years after the SPRINT trial ended as a cohort phase, for a mean total follow-up 
of almost 6 years.

 Possible larger effect if intervention continued?  Mean SBP difference of 13.3 mm 
during trial, 6.4 mm after (SBP increased to 129.2 in intervention group).

 Adverse events not monitored after intervention phase ended (orthostasis, 
syncope, electrolyte and renal issues).  Need this info to balance benefit effect. 

 No negative cognitive findings (prior concern over cerebral hypoperfusion).
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SPRINT MRI
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JAMA Aug 2019



Peters Meta-Analysis – Neurology May 2019

 Including SPRINT MIND, there are now 8 RCTs with dementia outcomes.

 No one trial shows clear treatment benefit, but collective data “more persuasive.”

 Trials were designed for CV outcomes, and generally just a few years of f/u.

 Baseline SBP level varied; difference in achieved SBP 2 to 17 mm.  In this analysis, trials with 
larger separation showed bigger benefit.

 Rates of dementia low and complicated by early CV death and comorbidity.

 Author’s conclusion:  SBP lowering of 10 mm lowers risk of dementia (moderately strong 
evidence).
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Peters, et al. Neurology, May 

2019;92:1017-1018



Diabetes Mellitus

COR LOE
Recommendations for Treatment of Hypertension in Patients 

With DM

I

SBP:

B-RSR

In adults with DM and hypertension, antihypertensive drug treatment should 

be initiated at a BP of 130/80 mm Hg or higher with a treatment goal of less 

than 130/80 mm Hg. 
DBP:  

C-EO

I ASR

In adults with DM and hypertension, all first-line classes of 

antihypertensive agents (i.e., diuretics, ACE inhibitors, ARBs, 

and CCBs) are useful and effective. 

IIb B-NR

In adults with DM and hypertension, ACE inhibitors or ARBs 

may be considered in the presence of albuminuria. 

SR indicates systematic review.



ACC-AHA comments on BP goals in DM

 There is limited quality evidence to determine a precise BP target in adults with DM. No 
RCTs have explicitly 1) documented whether treatment to an SBP goal <140 mm Hg versus a 
higher goal improves clinical outcomes in adults with hypertension and DM or 2) directly 
evaluated clinical outcomes associated with SBP <130 mm Hg (2). However, 2 high-quality 
systematic reviews of RCTs support an SBP target of <140 mm Hg (4, 7). 

 There is little or no available RCT evidence supporting a specific DBP threshold for 
initiation of pharmacological therapy. Several RCTs, including the HOT (Hypertension 
Optimal Treatment) trial, UKPDS (United Kingdom Prospective Diabetes Study), and ABCD 
(Appropriate Blood Pressure Control in Diabetes) trial (19-22), are often cited to support a 
lower DBP target (e.g., ≤85 or 80 mm Hg) for adults with hypertension and DM. However, 
these trials were conducted when the diagnostic criteria for DM were more conservative than 
they are currently (2 fasting glucose levels >140 mg/dL as opposed to 126 mm/dL today). 





ADA position statement on HTN and DM
Standards of Care 2019

 For individuals with diabetes and hypertension at lower 
risk for cardiovascular disease (10-year ASCVD risk 
<15%), treat to a BP target of <140/90 mmHg. Level of 
evidence A.

 For individuals with diabetes and hypertension at higher 
cardiovascular risk (existing ASCVD or 10-year ASCVD 
risk >15%), a BP target of <130/80 mmHg may be 
appropriate, if it can be safely attained. Level of 
evidence C (supportive evidence from poorly controlled 
or uncontrolled studies).





SPRINT CKD

 Baseline Cr 1.43, GFR 48, ACR 81

 Medications used:  2.90 (intensive) vs. 2.02 (standard)

 Mean achieved BP – 135.3 (intensive) vs 123.0 (standard)

 Significant decrease in mortality – 28%

 No change in renal outcome (50% decline in GFR or ESRD)

 Change in GFR:  -0.47 ml/min per year (intensive) vs. -0.32 ml/min per year (standard)

 Total SAEs same in both group, but more ARF, hypokalemia, hyperkalemia in intensive
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All cause death



Renal outcome – 50% decline in GFR or ESRD



NNT/NNH – SPRINT CKD

NNT at 4 years:

 primary composite outcome event - 66

 death from any cause - 28

 death from cardiovascular causes - 61 

NNH:

 ARF – 35

 Hypokalemia – 131

 Hyperkalemia - 41



Back to our Patient Case

80 year old woman with repeat BP 154/82 on amlodipine 5 mg daily.  Home BPs run 140-
150 SBP.  She has normal cognition but considers herself somewhat frail (difficulty with 
some household duties, climbing a few flights of stairs).  Community dweller; 10 year CVD 
risk of 24%.

Her goal BP is < 130/90.

Intensive treatment would be expected to decrease CV outcomes and MCI, but possibly 
increase adverse events (SPRINT general: hypotension, electrolyte abnormalities, ARF;  
SPRINT 75:  hyponatremia).
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Conclusions

 Goal < 140/90 for all

 SBP goal < 130 for SPRINT high risk:  75+, CVD, CKD (GFR 20-59), 10 year CVD risk > 15%

 Consider same goal for frail elderly

 Intensive treatment:  improved CV outcomes, MCI, possible dementia, but with some increase 
in adverse events.

 BP measurement is important!
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