In the Literature
Managing High Blood Pressure in Older Persons With Decline
in Function
Commentary on Mossello E, Pieraccioli M, Nesti N, et al. Effects of low blood pressure in cognitively impaired elderly patients
treated with antihypertensive drugs. JAMA Intern Med. 2015;175(4):578-585.

Note from Editors: Preliminary findings from SPRINT referenced in this editorial have been released (www.sprinttrial.org).

T

he debate on the optimal blood pressure (BP)
targets in older persons, especially those with
multiple comorbid conditions or poor functional status, continues. This issue is extremely complex,
involving the deﬁnition of old age and the physiologic
heterogeneity of older persons and their function.1,2
Many of the earlier longitudinal and antihypertensive treatment studies included relatively healthy
middle-aged (50-60 years) or young-old (65-75 years)
persons, whereas more recent studies have included
the oldest old ($80 years), who have more comorbid
conditions.3-6 Physiologically, as arteries stiffen with
age, systolic BP (SBP) increases, diastolic BP (DBP)
tends to ﬂatten or decrease, and pulse pressure is
increased.7 Increased SBP might be needed to drive
blood through stiff arteries, whereas widened pulse
pressure might cause more damage to the arterial
wall. Lower DBP might decrease coronary blood
ﬂow. Importantly, as hypertension persists over time,
the capacity of blood vessels (especially in the cerebral circulation) to autoregulate or maintain constant
blood ﬂow diminishes, making the brain and possibly
other organs more susceptible to surges or decreases
in blood ﬂow at higher or lower BPs.8,9

WHAT DOES THIS IMPORTANT STUDY SHOW?
A recent publication in JAMA Internal Medicine has
shed more light on this complex issue. Mossello et al10
report on the relationship between low SBP and
cognitive performance in a small cohort of 172 elderly
(mean age, 79 years) patients cared for in a memory
clinic in Florence, Italy. At baseline, most patients had
cognitive impairment, a modest burden of vascular
disease, and mild limitation of physical function.
Patients were divided into 3 tertiles of SBP based
on daytime ambulatory BP monitoring: low,
#128 mm Hg; intermediate, 129 to 144 mm Hg; and
highest, $145 mm Hg. The 3 tertiles were well
balanced at baseline on age, Mini Mental State Examination (MMSE) score, vascular comorbid conditions,
physical function, and percent with dementia. During a
9-month follow-up, there was a clear association between lower daytime SBP and more cognitive decline.
Importantly, this association was only observed in patients receiving antihypertensive medications. This
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adds strength to the argument that aggressive antihypertensive treatment may have a causal negative impact
on cognition in older persons with baseline impairment.
Strengths of this study include the relatively high rate
of follow-up, balance of baseline characteristics across
BP tertiles, and use of ambulatory BP monitoring to help
standardize measurement. Weaknesses include the
small cohort drawn from a memory clinic, short followup, unblinded data collection, and assessment of cognitive change based entirely on MMSE score. Although
the ﬁndings of Mossello et al are far from deﬁnitive, they
add to the increasing literature that suggests there may
be an optimal treatment approach to target BP in persons
with multiple comorbid conditions and that either too
low or too high BPs could be harmful.10,11

HOW DOES THIS STUDY COMPARE WITH
PRIOR STUDIES?
Most longitudinal epidemiologic studies have
shown that increased BP in middle-aged or young-old
persons is associated with higher risk for stroke, coronary disease, and cognitive decline or dementia.1,3,12
However, other studies have shown that the strength
of the association of elevations in both SBP and DBP
with risk for cardiovascular events or mortality lessens
with advancing age or even reverses direction in persons older than 80 years.4,5 Also, some recent longitudinal studies have seemed to indicate that higher BPs
may be advantageous to longevity and function in
persons older than 80 years. In the Helsinki Ageing
Study, persons older than 80 years showed a 10%
mortality improvement for every 10–mm Hg increase
in SBP and an 8% improvement for every 5–mm Hg
DBP increase.6 Similarly, other studies have found that
low BP, especially low DBP, in late life is associated
with increased risk of dementia, particularly in persons
with a history of midlife hypertension.12
The landmark SHEP (Systolic Hypertension in the
Elderly Program) trial, published in 1991, showed
that treatment of SBP . 160 mm Hg for fairly healthy
persons aged 60 to 85 years reduced both stroke and
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coronary events without apparent deleterious effect on
function. This trial resolved prior controversy
regarding treating elevated SBP in older adults7 by
providing strong support for at least modest SBP
control in relatively healthy older adults.13,14
Meta-analyses of similar trials conducted at that
time in relatively healthy persons of similar older age
groups all showed that treatment of elevated SBP in
such persons lowered the risk for subsequent strokes,
coronary events, and myocardial infarction, but also
revealed a questionable or even adverse impact on
total mortality.14,15 Also, substantial questions
remained whether antihypertensive therapy in persons
older than 80 years was of much beneﬁt in terms of
reducing either cardiovascular events or total mortality.1 Of course, the more comorbid conditions that
older persons have, the more likely they are to die of
some disease in the near term (competing morbidity).
These issues were only partially resolved in 2008
with the publication of the HYVET (Hypertension in
the Very Elderly Trial), which showed that antihypertensive treatment of persons older than 80 years
with mean SBP of 173 mm Hg reduced both cardiovascular events and all-cause mortality. Critical for
generalizability, two-thirds of HYVET participants
had to be taken off antihypertensive medication to
determine eligibility and baseline SBP was so high that
the prior likelihood that a cardiovascular disease death
would precede other causes of death was high. The
major implication of this study was that relatively
healthy persons of advanced age at very high risk from
high SBP should be treated. It did not resolve the issue
of whether very old persons at more moderate risk or
with more comorbid conditions or functional impairment would have much beneﬁt from therapy.16
In addition, recent cohort and treatment studies have
indicated that there may be a U-shaped relationship
between BP levels and stroke, coronary events, and
mortality. Such reported associations are not necessarily causal because a decline in health status may alter
these relationships. Analyses of SHEP data led to
questions about whether too aggressive treatment of
SBP with lowering of DBP to ,70 mm Hg might result
in no beneﬁt (but not harm) due primarily to decreased
coronary diastolic perfusion.11 Also, Kovesdy et al17
have reported on a cohort study of more than 150,000
veterans with chronic kidney disease in which there
was a U-shaped relationship between SBP and mortality, with optimal BPs of 130 to 159/70 to 89 mm Hg,
a ﬁnding also noted in other elderly cohorts or kidney
disease populations.11,17

WHAT SHOULD CLINICIANS AND
RESEARCHERS DO?
Given what we know about the pathophysiology of
hypertension, rigid arteries, and decreased vascular
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autoregulation in older persons, we believe moderation
is in order. Clinicians need to pay more attention to
multiple comorbid conditions and functional impairment in managing BP in older persons. Treatment of
high BP is always based on a clinical judgment about
risk-beneﬁt ratio, and available cohort and longitudinal
data suggest that this ratio is altered unfavorably in
some older persons.
We desperately need much more data analyzing the
impact of functional status on treatment outcomes. It
is likely that future treatment algorithms for older
persons with hypertension (and many other chronic
diseases) will include speciﬁc suggestions of riskbeneﬁt stratiﬁcation based on the patient’s selfreported or observed functional status.18
We believe it is unwise to give overly speciﬁc
treatment guidelines for persons of advanced age. The
U-shaped relationship between BP and cognitive
decline10 or mortality17 may be more related to the
overall health status of the persons studied, but targeting an SBP range of 130 to 145 mm Hg for older
persons on antihypertensive therapy is judicious at the
current time.
Fortunately, the ongoing SPRINT (Systolic Blood
Pressure Intervention Trial), with results expected in
2017, should shed more light on this issue (www.
clinicaltrials.gov, NCT01206062). This large study has
randomly assigned 9,361 persons older than 50 years
(with 2,639 .75 years and 2,646 with chronic kidney
disease) to aggressive lowering of SBP to ,120 mm Hg
versus a less aggressive ,140 mm Hg threshold, and
will assess the impact of these 2 treatment strategies on
cardiovascular disease, kidney outcomes, and cognition outcomes. The SPRINT data will greatly help in
decision making, but it is likely that treatment of hypertension in older persons of advanced age with
advanced disease will always remain an individualized
decision.
William B. Applegate, MD, MACP
Kaycee M. Sink, MD, MAS
Jeff D. Williamson, MD, MHS
Wake Forest University School of Medicine
Winston-Salem, NC

ACKNOWLEDGEMENTS
Support: None.
Financial Disclosure: Drs Applegate, Sink, and Williamson are
investigators on SPRINT.

REFERENCES
1. Goodwin JS. Embracing complexity: a consideration of
hypertension in the very old. J Gerontol A Biol Sci Med Sci.
2003;58:653-658.
2. Aronow WS. Commentary on “Embracing complexity: a
consideration of hypertension in the very old.” J Gerontol A Biol
Sci Med Sci. 2003;58:659-660.
Am J Kidney Dis. 2015;66(5):745-747

In the Literature
3. Langer RD, Criqui MH, Barrett-Connor EL, Klauber MR,
Ganiats TG. Blood pressure change and survival after age 75.
Hypertension. 1993;22:551-559.
4. Boshuizen HC, Izaks GJ, van Buuren S, Ligthart GJ. Blood
pressure and mortality in elderly people aged 85 and older: community based study. BMJ. 1998;316:1780-1784.
5. Mattila K, Haavisto M, Rajala S, Heikinheimo R. Blood
pressure and ﬁve year survival in the very old. BMJ. 1988;296:
887-889.
6. Hakala SM, Tilvis RS, Strandberg TE. Blood pressure and
mortality in an older population. A 5-year follow-up of the Helsinki Ageing Study. Eur Heart J. 1997;18:1019-1023.
7. Applegate WB. Hypertension in the elderly. Ann Intern Med.
1989;110:901-915.
8. Waldstein SR, Rice SC, Thayer JF, et al. Pulse pressure and
pulse wave velocity are related to cognitive decline in the Baltimore Longitudinal study on Aging. Hypertension. 2008;51:
99-104.
9. Novak V, Hajjar I. The relationship between blood pressure
and cognitive function. Nat Rev Cardiol. 2010;7:686-698.
10. Mossello E, Pieraccioli M, Nesti N, et al. Effects of low
blood pressure in cognitively impaired elderly patients treated with
antihypertensive drugs. JAMA Intern Med. 2015;175:578-585.
11. Somes GW, Pahor M, Shorr RI, Cushman WC,
Applegate WB. The role of diastolic blood pressure when treating

Am J Kidney Dis. 2015;66(5):745-747

for isolated systolic hypertension. Arch Intern Med. 1999;159:
2004-2009.
12. Gottesman RF, Schneider AL, Albert M, et al. Midlife
hypertension and 20-year cognitive change: the Atherosclerosis
Risk in Communities neurocognitive study. JAMA Neurol.
2014;71:1218-1227.
13. SHEP Cooperative Research Group. Prevention of stroke
by antihypertensive drug treatment in older persons with isolated
systolic hypertension: ﬁnal results of the Systolic Hypertension in
the Elderly Program (SHEP). JAMA. 1991;265:3255-3264.
14. Staessen J, Gasowski J, Wang JG, et al. Risks of untreated
and treated isolated systolic hypertension in the elderly: metaanalysis of outcome trials. Lancet. 2000;355:865-872.
15. Gueyfﬁer F, Bulpitt C, Boissel J-P, et al; for the INDANA
Group. Antihypertensive drugs in very old people: a subgroup
meta-analysis of randomized controlled trials. Lancet. 1999;353:
793-796.
16. Beckett NS, Peters R, Fletcher AE, et al. Treatment of
hypertension in patients 80 years of age or older. N Engl J Med.
2008;358:1887-1898.
17. Kovesdy CP, Bleyer AJ, Molnar MZ, et al. Blood pressure
and mortality in US veterans with chronic kidney disease. Ann
Intern Med. 2013;159:233-242.
18. Kritchevsky SB, Williamson J. Putting function ﬁrst. J Nutr
Health Aging. 2014;18:467-468.

747

