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Abstract

We evaluated the association between orthostatic hypertension and cardiovascular outcomes, and 

the effect of intensive blood pressure (BP) control on cardiovascular outcomes in patients with 

orthostatic hypertension. Post-hoc analyses of the SPRINT data were conducted; orthostatic 

hypertension was defined as increase in systolic BP ≥ 20 mm Hg or increase in diastolic BP 

≥ 10 mm Hg with standing. Of 9329 participants, 1986 (21.2%) had orthostatic hypertension 

at baseline. Within the intensive treatment group, participants with orthostatic hypertension 

were at higher risk of developing the composite cardiovascular outcome (Hazard ratio (HR) 

1.44 (95% confidence interval (CI) 1.1 to 1.87, p=0.007) compared to participants without 

orthostatic hypertension. Within the standard treatment group, there was no significant differences 

in cardiovascular outcome between participants with and without orthostatic hypertension. In 

participants with orthostatic hypertension, there was no statistically significant difference in risk 

of the composite cardiovascular outcome between the intensive and the standard BP treatment 

group (HR 1.07 (95% CI 0.78 to 1.47, p=0.68). In participants without orthostatic hypertension 

at baseline, the intensive treatment group was associated with a lower risk of the composite 

cardiovascular outcome (HR 0.67 (CI 0.56 to 0.79, p<0.0001). Orthostatic hypertension was 

associated with higher risk of cardiovascular outcomes in the intensive and not in the standard 

treatment group; intensive treatment of BP did not reduce the risk of cardiovascular outcomes 

compared to standard treatment in patients with orthostatic hypertension. These post-hoc analyses 

are hypothesis generating, and will need to be confirmed in future studies.
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Introduction:

Orthostatic changes in blood pressure have been well described in the literature; most 

studies have focused on a decline in blood pressure after standing from a seated position 

(orthostatic hypotension). Orthostatic hypotension has been associated with lower cognitive 

function, higher risk of falls, and has been shown to be a marker of future cardiovascular 

risk.1,2 Less is known about patients who have a rise in blood pressure with standing, or 

“orthostatic hypertension”.3 The prevalence of orthostatic hypertension has ranged between 

5% to 30% depending on the population studied, and also varied based on the definition 

used.4-6 Several studies have shown that orthostatic hypertension has been associated with 

higher risk of hypertension related target organ damage and cardiovascular events.5,7,8 

However, there are very limited data about the optimal therapeutic approach to patients with 

orthostatic hypertension. Whether a strategy targeting intensive lowering of seated blood 

pressure improves cardiovascular outcomes in patients with orthostatic hypertension is not 

known. Given the paucity of data in this area, recent reviews have highlighted the need for 
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additional research to understand the epidemiology, risk factors, outcomes and therapy of 

orthostatic hypertension.3,6

The Systolic Blood Pressure Intervention Trial (SPRINT) was a landmark clinical trial 

evaluating the efficacy of intensive treatment of blood pressure compared to a standard 

goal blood pressure in lowering risk of cardiovascular outcomes.9 It has been previously 

reported that though orthostatic hypotension was common in SPRINT participants, it was 

not worsened by intensive treatment of blood pressure and was not associated with a 

higher risk of cardiovascular outcomes.10,11 However, whether orthostatic hypertension 

influences outcomes in the context of intensive lowering of blood pressure is not known. The 

SPRINT trial offers a unique opportunity to evaluate this important question in a post –hoc 

analyses. The objectives of this paper are to evaluate the association between orthostatic 

hypertension and clinical outcomes, and to examine whether the effect of intensive blood 

pressure lowering on clinical outcomes is similar in patients with and without orthostatic 

hypertension.

Methods

Anonymized data and materials have been made publicly available at the NHLBI BioLINCC 

and can be accessed at https://biolincc.nhlbi.nih.gov/studies/sprint/

We conducted a post-hoc analyses of data from the SPRINT; this was a randomized, 

controlled, trial conducted at 102 clinical sites in the United States. The rationale, design and 

main results of SPRINT have been previously published.9,12 Briefly, SPRINT was designed 

to test whether a strategy targeted to lowering seated systolic blood pressure to <120 mm 

Hg reduces cardiovascular disease events compared to standard blood pressure control (<140 

mm Hg). Inclusion criteria included age of at least 50 years, systolic blood pressure of 130 

to 180 mm Hg, and high risk of cardiovascular disease defined as presence of one or more 

of the following: clinical or subclinical cardiovascular disease, chronic kidney disease, a 

10-year risk of cardiovascular disease ≥15% estimated by the Framingham risk score, or age 

≥75 years. Patients with type 2 diabetes mellitus, prior stroke and participants with standing 

systolic blood pressure <110 mm Hg at the screening visit were excluded from the study. 

The study was approved by the institutional review board at each participating site, and 

written informed consent was obtained from all participants.

Participants (n=9361) were enrolled between November 2010 and March 2013 and 

randomized to a systolic blood pressure target of <140 mm Hg (standard treatment arm) 

or <120 mm Hg (intensive treatment arm). The study was stopped early, after a median 

follow-up of 3.26 years due to a 25% reduction in the primary composite cardiovascular 

disease end point and a 27% reduction in all-cause mortality in the intensive treatment 

group. Demographic data were collected at baseline before randomization. Clinical and 

laboratory data were obtained at baseline and every 3 months thereafter.9

At each visit, trained clinical staff measured blood pressure with an automated device 

(Omron-HEM-907 XL, Omron Healthcare, Inc., Bannockburn, IL) using standardized 

procedures and three seated blood pressure readings were obtained. The details of 
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the blood pressure measurement technique, strategy of adjustment of medication doses, 

and antihypertensive drug regimens during the trial in SPRINT have been previously 

published.9,13 After seated blood pressure measurement was obtained, participants were 

instructed to stand, and after 1 minute, standing blood pressure was measured. Standing 

measurements of blood pressure were obtained at screening, baseline, 1-month, 6-month, 

12-month, and then yearly visits till the 60-month follow up visit.

Orthostatic hypertension was defined as change in systolic blood pressure (standing systolic 

blood pressure –mean seated systolic blood pressure) ≥ 20 mm Hg OR change in diastolic 

blood pressure (standing diastolic blood pressure –mean seated diastolic blood pressure) 

≥ 10 mm Hg. As a sensitivity analysis, we used an alternate definition of orthostatic 

hypertension; participants were defined as having orthostatic hypertension if they met 

the change in blood pressure criteria (defined above) at either baseline or 1 month visit. 

In addition, we conducted sensitivity analyses defining orthostatic hypertension based on 

change in systolic blood pressure, and diastolic blood pressure separately.

Participants were asked to self-report cardiovascular events in both treatment arms every 

3 months. Medical records were obtained for documentation of events, and investigators 

blinded to the study group assignments adjudicated the clinical outcomes as specified in the 

protocol. The predefined primary cardiovascular outcome was a composite of myocardial 

infarction, acute coronary syndrome, stroke, heart failure, and death from cardiovascular 

causes. As secondary outcomes, we evaluated each component of the composite outcome 

separately, kidney outcomes and all-cause mortality. The kidney outcome in participants 

with chronic kidney disease at baseline was a composite of a decrease in estimated 

glomerular filtration rate of 50% or more or the development of end stage renal disease 

requiring long-term dialysis or kidney transplantation. In participants without chronic 

kidney disease at baseline, the kidney outcome was defined by a decrease in the estimated 

glomerular filtration rate of 30% or more to a value of less than 60 ml per minute per 1.73 

m2.

Statistical analyses

We compared demographic, clinical and laboratory characteristics of participants with 

and without orthostatic hypertension at baseline. Given adequate sample size and lack of 

need to assume equality of variances among the two groups, Welch two-sample t-tests 

were conducted for continuous variables. Chi-square tests were conducted for discrete 

variables, and sufficient cell counts were observed. For the primary outcome of composite 

cardiovascular disease as well as secondary outcomes, we applied the Weibull accelerated 

failure time model to estimate the hazard ratios of baseline orthostatic hypertension 

status, treatment and baseline orthostatic hypertension status by treatment interactions, 

and their 95% confidence intervals, adjusting for gender, race, smoking status, history of 

cardiovascular disease history, age, statin use, number of antihypertensive drugs, chronic 

kidney disease, body mass index, baseline seated systolic blood pressures, baseline total and 

HDL cholesterol, glomerular filtration rate and urine albumin/creatinine ratio. To model the 

hazard ratios of baseline orthostatic hypertension status, treatment and baseline orthostatic 

hypertension status by treatment interactions, for each model with interaction, we performed 
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partitioned analysis of the least square-means for an interaction, to get the simple effects 

of each of subgroups. The Cox regression model was not used because the proportional 

hazard assumption appeared to be violated for models of all the outcomes. The accelerated 

failure time approach is an alternative strategy for the analysis of time‐to‐event data and can 

be suitable even when hazards are not proportional.14 Model goodness of fit statistics and 

residuals indicate that the Weibull accelerated failure time model fits the data well.

To understand factors that are associated with total incidence rates of orthostatic 

hypertension over the course of the study, we applied a negative binomial regression 

model. The outcome was total number of incidences of orthostatic hypertension, offset 

by the natural log of number of attended blood pressure measurement sessions, adjusted 

for baseline orthostatic hypertension status, treatment, gender, race, age, smoking status, 

cardiovascular disease history, statin use, number of antihypertensive drugs, chronic kidney 

disease, body mass index, baseline seated systolic blood pressures, baseline total and HDL 

cholesterol (above and below respective medians), glomerular filtration rate and urine 

albumin/creatinine ratio. The negative binomial distribution was adopted to account for 

over-dispersion.15 Estimated incidence rate ratios and their 95% confidence intervals were 

reported for model covariates.

All statistical analyses were performed using SAS 9.4. We defined significance based on 

two-sided P-values <0.05.

Results

Of 9361 randomized SPRINT participants, 32 had missing standing blood pressure at 

baseline and were excluded from the analyses; data from 9329 participants forms the basis 

of this report. The mean age of the study population was 67.86 ± 9.40 years, 35.6% 

were African-American, and 31.5% were female. Orthostatic hypertension was present in 

1986 (21.3%) of the study population. In patients who met the definition of orthostatic 

hypertension, 22.2% had change in systolic blood pressure ≥ 20 mm Hg, 92.7% had change 

in diastolic blood pressure ≥ 10 mm Hg, and 14.9% had both change in systolic blood 

pressure ≥ 20 mm and change in diastolic blood pressure ≥ 10 mm Hg (percentages are not 

mutually exclusive). Participants with orthostatic hypertension were more likely to be female 

and African American, and less likely to have chronic kidney disease than participants 

without orthostatic hypertension. There were several other differences in clinical and lab 

characteristics between the two groups (Table 1).

The proportion of participants with orthostatic hypertension over the course of the study 

is illustrated in figure 1. In negative binomial regression analyses evaluating the total 

incidence rates of orthostatic hypertension during the course of the trial, participants with 

orthostatic hypertension at baseline had a higher incidence rate of orthostatic hypertension 

than those without orthostatic hypertension (incidence rate ratio 3.18 (95% confidence 

interval 3.06-3.31) (Table S1). Older age, black race, higher HDL cholesterol and higher 

body mass index were statistically significantly associated with higher rates of orthostatic 

hypertension; male gender was associated with lower rates of orthostatic hypertension. 

There was no statistically significant association between randomization to intensive or 
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standard group with rates of orthostatic hypertension during the course of the study. (Table 

S1)

Blood pressure over the course of trial was similar in participants with and without 

orthostatic hypertension (Table S2). Details regarding antihypertensive drug therapy at 

baseline and during the course of the trial are provided in table S3. At the baseline 

visit, in participants randomized to intensive treatment group, those with orthostatic 

hypertension were more likely to be prescribed thiazide diuretics and centrally acting agents 

than participants without orthostatic hypertension. In participants randomized to standard 

treatment group, those with orthostatic hypertension were less likely to be prescribed 

alpha-1 blockers than participants without orthostatic hypertension. Over the course of the 

trial, prescription of antihypertensive drug therapy was not different at most visits between 

participants with and without orthostatic hypertension.

Data comparing participants with orthostatic hypertension at baseline, to those without 
orthostatic hypertension at baseline

In analyses examining the association between orthostatic hypertension and clinical 

outcomes, there were significant interactions between orthostatic hypertension and treatment 

found for primary cardiovascular outcome (p-interaction=0.01) and heart failure (p 

interaction=0.03). Within the intensive treatment group, participants with orthostatic 

hypertension were at higher risk of developing the primary cardiovascular outcome (Hazard 

ratio 1.44 (95% confidence interval 1.10 to 1.87), p=0.007, table 3, Figure2, heart failure 

(HR 1.85 (95% CI 1.17 - 2.94), p=0.009) and cardiovascular death (HR 2.59 (95% CI 

1.46 - 4.62), p=0.001) compared to participants without orthostatic hypertension (table 

2). Within the standard treatment group, there were no statistically significant differences 

in any of the cardiovascular outcomes between participants with and without orthostatic 

hypertension. The association between orthostatic hypertension and all-cause mortality 

and kidney outcomes was consistent between the intensive and standard treatment groups 

(interaction p values >0.05, table 2). There was no statistically significant difference in 

risk of adverse events (serious adverse events, electrolyte abnormalities, syncopal episodes, 

injurious falls, acute kidney injury, hypotension, or bradycardia) between participants with 

vs without orthostatic hypertension for intensive treatment group or standard treatment 

group during the course of the trial (table S4).

Data comparing participants randomized to the intensive or standard group

In examining the association between randomization to the intensive and standard group 

and the primary cardiovascular composite outcome and components of primary endpoints, 

there were significant interactions based on presence of orthostatic hypertension at baseline 

(p = 0.01 for primary outcome and p=0.03 for heart failure,) (Table 3). In participants with 

orthostatic hypertension at baseline, there was no statistically significant difference in risk 

of the primary outcome and heart failure between the intensive and the standard treatment 

group (HR 1.07 (95% CI 0.78 to 1.47), p=0.68 (Table 5, Figure 3); HR 1.44 (95% CI 0.80 

to 2.59), p=0.22 (Table5) ). In participants without orthostatic hypertension at baseline, the 

intensive treatment group was associated with a lower risk of the primary outcome (HR 0.67 
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(95%CI 0.56 to 0.79), p<0.0001), a lower risk of heart failure (HR 0.68 (95%CI 0.49 - 0.93), 

p=0.02), p<0.016).

The association between intensive treatment and other components of the primary endpoint 

(myocardial infarction, acute coronary syndrome, stroke, and cardiovascular death), all-

cause mortality, and kidney outcome in participants with chronic kidney disease at baseline 

was consistent in patients with and without orthostatic hypertension at baseline (interaction p 

values >0.05) (Table 3). Intensive treatment was associated with a higher risk of the kidney 

outcome in participants without chronic kidney disease; this was consistent in participants 

with and without orthostatic hypertension at baseline. Participants in the intensive treatment 

group were more likely to have acute kidney injury and hypotension than those in the 

standard treatment group; results were consistent in participants with and without orthostatic 

hypertension (table S4). There was no statistically significant difference in risk of adverse 

events (serious adverse events, electrolyte abnormalities, syncopal episodes, injurious 

falls, acute kidney injury, hypotension, or bradycardia) participants intensive vs. standard 

treatment groups for participants with or without orthostatic hypertension during the course 

of the trial (table S5).

We conducted sensitivity analysis defining orthostatic hypertension based on meeting blood 

pressure change criteria as defined above, either at the baseline or the one month follow 

up visit; associations with outcomes were qualitatively similar to those seen with the 

primary definition (Table S6). In additional sensitivity analyses, we defined orthostatic 

hypertension based on change in systolic blood pressure alone (n=441); perhaps due to the 

lower counts of orthostatic hypertension at baseline , the interaction effect between intensive 

treatment and orthostatic hypertension was not significant for all outcomes, but the results 

were qualitatively similar to the original analysis (Table S6 and S8). We also conducted 

analyses defining orthostatic hypertension based on change in diastolic blood pressure alone 

(n=1842); the results (tables S9 and S10) were qualitatively similar to the primary analysis. 

We also evaluated the interaction effect between orthostatic hypertension at baseline and 

race; interaction terms by race were not statistically significant for any of the outcomes, 

suggesting that results are consistent in both racial groups (data not presented).

There was no statistically significant independent association between standing blood 

pressure at baseline and the SPRINT primary outcome (table S11). Standing blood pressure 

was lower in participants in the intensive treated arm than those in the standard arm (table 

S12).

Discussion:

In this post-hoc analyses of the SPRINT, presence of orthostatic hypertension at baseline 

was associated with higher risk of cardiovascular outcomes in participants randomized to 

intensive blood pressure treatment goal and not the standard treatment goal. In participants 

with orthostatic hypertension at baseline, intensive treatment of blood pressure was 

not associated with reduction in risk of cardiovascular outcomes compared to standard 

treatment. There were no differences in safety related outcomes between participants with 

and without orthostatic hypertension.
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The prevalence rates of orthostatic hypertension have varied widely in the literature ranging 

between 5% to 30%; the variability likely reflects the fact that definition of orthostatic 

hypertension, and the patient populations differed between published studies. The definition 

of orthostatic hypertension used in this study (increase in systolic BP of ≥20 mm Hg or of 

diastolic BP of ≥ 10 mm on standing) has been used in other large studies, and has been 

recommended to be the standard definition in a recent review.6,16,17 We noted that change 

in diastolic blood pressure was more common than change in systolic blood pressure in 

meeting the definition of orthostatic hypertension.7 Older age, female gender, black race and 

high body mass index were associated with higher rates of orthostatic hypertension. This is 

consistent with findings in previous studies. 18-20

Several epidemiologic studies have evaluated the association between orthostatic 

hypertension and clinical outcomes. Orthostatic hypertension in young adults may predict 

the onset of sustained hypertension in adulthood.21 In cross-sectional studies, presence 

of orthostatic hypertension has been associated with silent cerebrovascular disease, left 

ventricular hypertrophy, peripheral arterial disease and stroke.4,18,22 In large prospective 

studies in Italy and France, and in a post hoc analyses of the Systolic Hypertension in the 

Elderly Program, orthostatic hypertension was associated with high risk of cardiovascular 

disease and mortality.5,7,8 However, one study in a geriatric patient population showed no 

association between orthostatic hypertension and survival.23 To our knowledge, this is the 

first study evaluating the relationship between intensive treatment of blood pressure and 

orthostatic hypertension. We report several novel findings; intensive treatment of blood 

pressure did not change the rate of orthostatic hypertension over the course of the study. 

Orthostatic hypertension was associated with higher risk of cardiovascular events compared 

to patients without orthostatic hypertension only in patients randomized to the intensive 

treatment arm. The higher risk of developing the primary cardiovascular outcome was driven 

by higher risk of heart failure and cardiovascular disease death. Seated office blood pressure 

and antihypertensive drug therapy was similar between the two groups during the course 

of the trial making that unlikely to explain the difference in outcomes between the groups. 

In complementary analyses, we note that the beneficial effect of intensive blood pressure 

lowering on clinical outcomes was not seen in patients with orthostatic hypertension 

at baseline. However, this finding should be interpreted with caution since orthostatic 

hypertension was not a pre-specified sub-group in SPRINT and unknown confounders may 

be influencing these results. Since orthostatic changes in blood pressure are relatively easy 

to measure in practice, our findings identify a subset of hypertensive patients who may not 

benefit from efforts to intensively lower blood pressure.

The mechanisms underlying the lack of benefit of intensive blood pressure control in 

patients with orthostatic hypertension are not clear in our current study and will require 

future research. We can speculate about several mechanisms that may explain these findings; 

differences in ambulatory blood pressure profile have been seen in patients with and 

without orthostatic hypertension.24 Since ambulatory readings are typically obtained with 

participants doing their usual day to day activities, many readings may be in the standing 

(rather than seated) position. The tendency to have higher standing blood pressure in patients 

with orthostatic hypertension may translate into a higher daytime blood pressure. Therefore, 

achievement of lower target office blood pressure during clinic visits may not fully reflect 

Rahman et al. Page 8

Hypertension. Author manuscript; available in PMC 2022 February 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



ambulatory blood pressure, and that difference may be magnified in patients with orthostatic 

hypertension. Our previous work using ambulatory blood pressure monitoring in SPRINT 

demonstrated the presence of a “masked” effect; some participants in both the intensive 

and standard treatment arms had higher twenty four hour daytime blood pressure than 

office blood pressure.25 However, the association between orthostatic hypertension and 

masked hypertension in SPRINT participants has not been studied. A few other studies have 

evaluated the association between orthostatic hypertension and masked hypertension; in a 

cohort of 304 patients with a mean age of 66 years, the presence of orthostatic hypertension 

was associated with more than a threefold higher prevalence of masked hypertension. 26 

Similarly, in normotensive subjects, the prevalence of masked hypertension was higher in 

those with orthostatic hypertension compared with controls (odds ratio=3.01, P=0.001).27 

Thus, it’s possible that orthostatic hypertension may be a clue to presence of underlying 

masked hypertension which is associated with worse cardiovascular outcomes.28 In addition, 

orthostatic hypertension has been associated with other abnormalities on ambulatory blood 

pressure monitoring such as morning blood pressure surge and extreme dipping at night 

which may contribute to higher risk of cardiovascular outcomes and stroke.18,24,29 The 

mechanisms of how orthostatic hypertension increases cardiovascular risk, and why patients 

with orthostatic hypertension do not seem to benefit from intensive blood pressure control 

will require further study.

The pathophysiology of orthostatic hypertension is not well understood. It is thought that 

excessive sympathetic response to standing results in vasoconstriction which raises blood 

pressure higher than the seated position.6,31,32 Several other metabolic and homeostatic 

derangements are associated with orthostatic hypertension; these include autonomic 

dysregulation, activation of the renin angiotensin axis and increased arterial stiffness.18,33-38 

All of these may contribute to an increased risk of adverse cardiovascular events which may 

not be fully mitigated by intensive blood pressure control. Most studies have evaluated 

orthostatic hypertension based on a blood pressure readings obtained at one point in 

time.3 We conducted exploratory analyses to evaluate whether orthostatic hypertension is 

a reproducible profile over time. Though SPRINT is not the ideal setting to assess this 

(intensive blood pressure control was targeted to lower seated blood pressure), our findings 

indicate that participants who had orthostatic hypertension at baseline were much more 

likely to have orthostatic hypertension during follow up supporting the reproducibility 

of this profile. In addition, our sensitivity analyses suggests that using both systolic and 

diastolic blood pressure changes in the definition of orthostatic hypertension identifies a 

high risk population who may not benefit from intensive treatment of blood pressure. 

These findings are relevant from a methodologic perspective in refining the phenotype of 

orthostatic hypertension.

The strengths of our study include the large and diverse population sample size and the 

methodologic rigor of the SPRINT study, with close follow up, and careful adjudication 

of clinical outcomes. However, important limitations need to be considered; this was not 

a pre specified subgroup during the trial design and was a post-hoc analysis. Therefore, 

our findings are hypothesis generating, and not conclusive. Our data may prompt future 

studies to better understand the relationship between orthostatic hypertension and intensive 

treatment of blood pressure. Since diabetic patients were excluded in SPRINT, the 
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applicability of our findings to diabetics, who often have diabetic autonomic neuropathy, 

is unclear. Also, orthostatic hypertension was defined on the basis of a single measurement 

of blood pressure obtained only one minute after standing, unlike other studies which 

used tilt-table testing to define orthostatic hypertension.42 Finally, orthostatic testing is 

usually conducted from the supine to the standing position; in SPRINT, blood pressure was 

measured in the seated and standing position.
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Perspectives

In this post-hoc analyses of SPRINT, orthostatic hypertension was present in 

approximately 22% of study participants, mostly driven by change in diastolic blood 

pressure. Intensive treatment of blood pressure did not affect the rate of orthostatic 

hypertension. Orthostatic hypertension was associated with higher risk of cardiovascular 

outcomes in participants in the intensive treatment group and not the standard treatment 

group. In participants with orthostatic hypertension at baseline, intensive treatment of 

blood pressure was not associated with reduction in risk of cardiovascular outcomes. 

While these data identify a subgroup of patients who may not benefit from intensive 

blood pressure lowering, further studies that confirm these findings, and evaluate the 

mechanisms of the relationship between orthostatic hypertension and intensive blood 

pressure control are needed prior to implementation in practice.
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Novelty and Significance

What Is New?

Blood pressure can change when patients stand up after being seated for some time. We 

studied whether a rise in blood pressure with standing is associated with any long term 

consequences.

What Is Relevant?

We showed that patients whose blood pressure rises when they stand (by more than 20 

mm Hg) are less likely to benefit from intensive treatment of blood pressure.

Summary

More research is needed before these findings can be translated into practice, but 

our findings suggest that measuring blood pressure in both seated and standing blood 

pressure may be important, and may help a provider choose a blood pressure target best 

suited to an each individual patient.
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Figure 1. 
Proportion of participants with orthostatic hypertension (OHT) over the course of the study 

stratified by treatment arm.
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Figure 2. 
Kaplan Meier curves comparing the SPRINT primary composite cardiovascular outcome 

in the patients with and without orthostatic hypertension, stratified by intensive treatment 

group (Panel A) and standard treatment group (Panel B). Hazard ratio for participants with 

orthostatic hypertension vs those without orthostatic hypertension.
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Figure 3. 
Kaplan Meier curves comparing the SPRINT primary composite cardiovascular outcome in 

the patients randomized to the intensive and standard treatment arms, stratified by presence 

(Panel C) or absence (Panel D) of orthostatic hypertension. Hazard Ratio (HR) Intensive 

treatment compared to standard treatment arm
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