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Abstract

Diabetes and hypertension often coexist and their coexistence substantially promote
cardiovascular disease (CVD) and chronic kidney disease. Control of blood pressure to alevel of
140/90 mm Hg in people with diabetes can prevent or at least delay CVD and chronic kidney
disease.. In the past many society treatment guidelines have stressed tight blood pressure control
(=< 130/80) for people with diabetes. But recommendations for such tight blood pressure control
have not been supported by recent large randomized control trials, especially inin elderly. Here
we review the recent literature regarding the benefits of blood pressure control in elderly patients
with diabetics. We further focus on evidence for specific levels of blood pressure treatment goals,
in this popul ation subset..
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Introduction

Data from the Centers for Disease Control and prevention (CDC) suggest that in 2010
26.9% of the United States (US) population aged 65 yrs. or older had diabetes. It was
previously reported that up to 67% people aged 20 yrs. or older with self-reported diabetes
had hypertension [1]. The elderly population with diabetes is a unique subset of our
population with an unusually high prevalence of hypertension and high CVD risk. Indeed, in
patients with hypertension and type 2 diabetes mellitus (T2DM), the risk for complications
increases progressively with age. Data from Action in Diabetes and VVascular disease
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(ADVANCE) trial suggest that in patients with T2DM and hypertension, the risk for amajor
macro-vascular or micro-vascular event increases by 24% for every 10 year increase in age
[2]. Hypertension is an important and powerful modifiable risk factor of cardiovascular
disease (CVD) in patients with diabetes [3]. Some studies suggest the adverse effects of
hypertension and T2DM on CVD outcomes might be additive, but thisis controversial [4].
For example, results from Multiple Risk Factor intervention Trial (MRFIT) and United
Kingdom Prospective Diabetes Study (UKPDS) indicate that blood glucose and blood
pressure might have additive effects on the CVD risk of complicationsin patients with
T2DM [5].

Hypertension in diabetics is an area of research interest in this growing subset of our
population. Ironically, treatment guidelines for blood pressure control in patients with
T2DM still lack robust clinical trial data support. Data regarding management goals for
hypertension in elderly diabetics is sparse and inconsistent. Review of data from some of the
studies regarding management of hypertension in T2DM shows that even though it might
not be the intent; the population cohorts studied had very high proportion of elderly [2,5—
12]. Thisreflects the demographics and disease distribution in the general population and it
helps formul ate treatment plans for elderly diabetics.

Emerging data has raised new uncertainties regarding treatment goals for hypertension in
elderly and elderly diabetics. With the changing demographics of the United States
population, specifically aging of the population, thereis an increased need for research
focused specifically on this growing subset of the population: elderly diabetics with
hypertension.

CVD benefits of treatment of hypertension in elderly diabetics

Many studies that contribute to our understanding of the CVD benefits of BP reduction have
been conducted in elderly diabetics aged >60 years[2,10,11,13,14]. However, clinical trials
have failed to consistently show benefits of blood pressure reduction in the very elderly (e.g.
octogenarians), and data from some studies suggests that an inverse relation exists between
blood pressure reduction and the risk of death in very elderly [14-17]. Though these
findings appear counter intuitive, they have added to clinical outcome uncertainties. More
recent studies show benefits of regular evaluation and early treatment of hypertension in
those >60 years of age [10,11].

Thereisagrowing body of literature that supports early intervention for management of
hypertension in elderly with diabetes, especially in those >60. The literature isinconsistent
regarding the target blood pressure parameters. Though the accumulating data points to
treatment targets considerably more liberal than those, recommended in the treatment
guidelines for adults with diabetes [3]. Data from Systolic hypertension in Europe (Syst-Eur)
trial showed that active treatment of isolated systolic hypertension in elderly (older than 60
yrs.), decreased the incidence of stroke by 42% and all CVD complications by 26% [18]. An
open label extension of Syst-Eur trial was performed to study the impact of immediate
versus delayed treatment of systolic hypertension (target level 150 mmHg) in elderly. In this
extension study, the mean age of participants was 69 years, and the data showed early
treatment of hypertension in elderly decreased the rates of CVD complications, including
stroke. Therisk reduction for CVD events, including fatal and non-fatal strokes was greater
in elderly with diabetes, than in those without diabetes. Relative risk reduction of 38% in
total mortality, 51% in all CVD events, including a 60% reduction in strokes was noted in
elderly diabetics with early treatment of hypertension, compared to that observed with
delayed treatment. Unexpectedly, risk of death increased dightly in actively treated patients
80 years or older [10].
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HY pertension in the Very Elderly Trial (HYVET) was designed to evaluate the benefits and
risks of antihypertensive treatment in a subset of elderly population, subjects 80 years and
older. Datafrom thistrial showed that treatment of hypertension in elderly with a sustained
systolic blood pressure greater than 160, using indapamide alone or in combination with
perindopril, to achieve atarget blood pressure of 150/80, was associated with decreased
mortality from stroke and heart failure. The rate of stroke, heart failure and death from any
cause were reduced by 30%, 64%, and 21% respectively with active treatment of
hypertension [14]. A one year open label active treatment extension of HYVET was
performed. During this extension study, the placebo group from HY VET was started on
treatment for hypertension and was followed along with the active treatment group. The risk
CVD events became comparable in the two groups, while the total and CVD mortality
remained significantly higher in the group assigned to placebo in the original study. Data
from this study underscores the importance of early intervention and sustained
antihypertensive treatment in non-frail octogenarians with hypertension [11].

Systolic Hypertension in the Elderly Program (SHEP) Trial was designed to study the
effects of diuretic based antihypertensive treatment in non-insulin dependent elderly
diabetics with Isolated Systolic Hypertension (ISH). The mean age of the cohort was 71 yrs.
and the goal SBP in the treatment arm was 140-160 depending on the baseline blood
pressure. Analysis of the data showed that treatment of 1SH based on SHEP protocol
prevented cardiovascular event in 101/1000 and 51/1000 diabetic and non-diabetic
participants respectively. Absolute risk reduction for cardiovascular disease (fatal and
nonfatal stroke and coronary heart disease) was seen in diabetic as well as non-diabetic
elderly, though the reduction was twice as great in diabetics [8]. Diuretic useis known to be
associated with an increased occurrence of diabetes. It is unclear if increased incidence of
diabetes associated with diuretic use diminishes the cardiovascular benefits of blood
pressure control overtime. A follow up study of SHEP participants was designed to answer
this question. It was found that the incidence of diabetes was higher in the group actively
treated with diuretics, though the diabetes diagnosed during diuretic therapy was
comparatively mild. The data showed that development of diabetes during the trial was
associated with increased CV and total mortality, in participants on placebo, but not in
participants on diuretic therapy. Strong association between chlorthalidone therapy and
lower long term CVD and total mortality was also demonstrated in this study [13].

The ADVANCE Trial was designed to answer many critical questions about management of
CVD risk factorsin diabetes. Data was also collected and analyzed to eval uate the safety
and efficacy of blood pressure treatment in elderly with T2DM and the results confirmed
that treatment of hypertension, using perindopril and indapamide, in elderly with T2DM is
safe and well tolerated. The treatment reduced risk for macro-vascular disease, death and
renal eventsin all studied age groups, but the absol ute benefits were progressively greater in
older people[2].

Data from the United Kingdom Prospective Study (UKPDS) showed that both macro
vascular and micro vascular outcomes improved significantly with more tight blood pressure
control, in diabetic patients. Risk of deterioration of visual acuity, retinopathy and
development of albuminuriawas decreased with sustained treatment of hypertension to
achieve relatively tight blood pressure control (goal of 140/90 mm HG [19].

Renal hemodynamics and benefits of blood pressure treatment

The cerebral and renal microcirculations share some similarities. The renal vasculatureisa
low resistance system, thereby exposing the nephron to the detrimental effects of high
upstream pressures. With aging, there is progressive stiffening of aortaleading to increased
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pulse pressure, which is directly transferred to kidney arteries as renal vasculature is alow
resistance system, and lacks the protection conferred by increased resistancein larger
arteries. This exposes the small arteriesin kidney to higher circumferential and longitudinal
stress. The ability of renal vasculature to withstand such increased stressis compromised in
people with diabetes, thus putting them at risk for renal micro-vascular disease [20]. Micro-
vascular rena disease can lead to chronic hypoxia, which can further lead to renal interstitial
injury and dysfunction [21]. Investigators have studied the effects of American Diabetes
Association (ADA) recommended tight glycemic, blood pressure and cholesterol control on
progression of diabetic nephropathy in subjects with T2DM and micro albuminuria. They
found that intensive blood pressure and glycemic control was associated with remission of
micro abuminuria, and such remission was achieved in 35.8% of the 587 studied subjects
[22]. Remission of nephropathy in subjects with TAIDM or T2DM, with tight blood pressure
or glucose control has been reported by many researchersin the recent past [12,22-25]. A
longitudinal cohort study was conducted, which enrolled persons with T2DM and normo-
albuminuria. During this study a mean SBP 129.3 mm Hg was achieved in these subjects
and a strong association was noted between SBP and development of microalbuminuria,
leading to the conclusion that new onset microalbuminuria can be delayed with intensive
blood pressure management in patients with T2DM [12]. Data from Action to Control
Cardiovascular Risk in Diabetes (ACCORD) and ADVANCE trials suggest potential renal
benefits of intensive blood pressure control (SBP<120 mm HG), even though such intensive
control did not reduce major CVD events compared to lessintensive control [22].

Blood pressure goals

Multiple trials and observational studies have shown associations between blood pressure
and incidence of cardiovascular and renal adverse events and progression of CKD [23].
Randomized trials do not support the strategy to lower systolic blood pressure below 140
mm Hg in patients with T2DM.

The UKPDS 38 study reported arisk reduction of 32% for death related to diabetes, 44% for
stroke, and 37% for microvascular disease in patients with T2DM and hypertension, when
tight BP control was achieved compared to lesstight control. Over 9 yrs., mean BP of
144/82 was achieved in the tight control group, compared to a mean BP of 154/87 in the less
tight control group. The mean age of the participants was 56.4 yrs.(SD 8.1) [19]. Based on a
meta-analysis of 31 intervention trialsinvolving 73913 participants with diabetes,
investigators concluded that there is progressive reduction in the risk of stroke with
progressive reduction in blood pressure in diabetics, though they were unable to find similar
relation between blood pressure reduction and risk for myocardial infarction [26]. They
further observed that there was a 13% reduction in the risk of stroke with every 5 mmHg
reduction in SBP or 2 mm HG reduction in Diastolic Blood Pressure (DBP) [26] Another
investigative group performed a meta-analysis and found that intensive blood pressure
control (SBP <130 mm HG), compared to standard control SBP < 140 mm Hg might have
cerebrovascular benefitsin certain high risk groups such as those with diabetes, but the
benefit of such aggressive treatment approach for cardiac, renal and retinal outcomesis
uncertain [7]. The authors also noted that more intensive blood pressure targets were
associated with increased risk of serious adverse events which could necessitate
hospitalization or cause permanent disability.

Compared to the blood pressure targetsin the trials mentioned previously, lower blood

pressure targets were studied in ACCORD BP trial. A total of 4733 participants with a mean
age of 62.2 (SD 6.9) were enrolled and assigned to intensive therapy or standard therapy for
SBP goals of <120 or <140 respectively. The mean SBP achieved in the 2 groups was 119.3
and 133.5 respectively. Significant benefit in terms of cardiovascular outcome or death from
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any cause was hot noted with intensive SBP control, though some reduction in rate of total
and non-fatal stroke was noted. Small decrease in the rate of strokes with intensive blood
pressure control was at a cost of significant increase in serious adverse events, hypokalemia,
acute renal failure and episodes of syncope [6].

A post hoc analysis of a cohort of patients with diabetes in the International V erapamil SR-
Trandolapril Study (INVEST) led to similar conclusions. It was found that CVD outcomes
were not better with tight blood pressure control (SBP <130 mm Hg) compared to usual
blood pressure control (SBP of 130-140 mm Hg). These researchers a so observed that there
was a greater risk for all-cause mortality in tight blood pressure control group [9]. Datafrom
post-trial monitoring of a cohort of UKPDS blood pressure intervention trial suggests that
sustained good blood pressure control is required to maintain the outcome benefits achieved
with tight blood pressure control. Loss of the intensive blood pressure control was
associated with loss of outcome benefits (relative risk reduction for stroke, micro vascular
disease, diabetes related death, myocardial infarction) observed in the group assigned to
intensive blood pressure therapy [5].

Conclusion

The importance of early detection and appropriate management of blood pressure in elderly
patients with diabetes cannot be over emphasized. Studies clearly demonstrate the benefits
of blood pressure reduction in elderly diabetics, though target blood pressure parameters are
open to debate. The available data regarding target blood pressure parametersin elderly
diabeticsisinconsistent, and there are significant variations depending on the outcomes
studied. Regardless, it might be safe to say that the SBP target should be less than 140 mm
HG. Whether the risk benefit ratio of further lowering of the SBP, is acceptable, is
guestionable. Some studies suggest cerebrovascular and possibly renal benefits of lower
SBP targets. Data from a met- analysis of prospective studiesinvolving atotal of 1 million
participants, 12.7 million person years at risk, suggests that blood pressures greater than
115/75 mm Hg have a strong direct relation to CVD mortality [27].

One of the limitation of studies of treatment of hypertension in elderly patients with
hypertension is that the follow up period in these studies might not be long enough to bring
forth the desirable effects of more strict blood pressure parameters. Available data indicates
that one level might not fit al. At least till we have comprehensive data, to allow more
definitive and evidence based recommendations, management decisions should to be
tailored, in accordance with patient risk factors and attributes.
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