Clinical Research in Cardiology (2019) 108:273-281
https://doi.org/10.1007/s00392-018-1353-9

ORIGINAL PAPER

@ CrossMark

Influence of baseline systolic blood pressure on the relationship
between intensive blood pressure control and cardiovascular
outcomes in the Systolic Blood Pressure Intervention Trial (SPRINT)

Xiuting Sun'2 . Yue Guo'2 - Zhigiang Nie** - Jing Cheng® - Huimin Zhou' - Xiangbin Zhong' - Shaozhan Zhang'2-
Zhimin Du'? . Xiaodong Zhuang'? - Xinxue Liao'2

Received: 3 June 2018 / Accepted: 8 August 2018 / Published online: 24 August 2018
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract

Objective To determine whether the effects of intensive (< 120 mmHg) compared with standard (< 140 mmHg) systolic
blood pressure (SBP) treatments are different among those with different baseline SBP.

Methods De-identified SPRINT database was used for this post hoc analysis. SPRINT participants were categorized by
baseline SBP status, defined as high-SBP (> 140 mmHg) group versus the low-SBP (< 140 mmHg) group. The primary
outcome was a composite of myocardial infarction, acute coronary syndrome not resulting in myocardial infarction, stroke,
acute decompensated heart failure, or death from cardiovascular causes. Treatment-related adverse events including hypoten-
sion, syncope, and bradycardia were also evaluated. Cox regression was used to calculate hazard ratios for study outcomes
with intensive compared with standard SBP treatment between these two groups.

Results Among 9361 participants randomized (age 67.9 +£9.4 years; 35.5% female), 4964 and 4397 had baseline low SBP
(< 140 mmHg) and high SBP (> 140 mmHg), respectively. After a median follow-up of 3.26 years, the hazard ratio for the
primary outcome was 0.65 (95% CI 0.50, 0.83) and 0.84 (95% CI1 0.66, 1.06) among those in the low-SBP group and high-
SBP group, respectively (P value for interaction 0.15). For treatment-related adverse events, the hazard ratio with intensive
SBP treatment was 2.03 (95% CI 1.44, 2.85) for the low-SBP group and 1.80 (95% CI 1.32, 2.47) for the high-SBP group
(P value for interaction 0.28).

Conclusions Hypertensive patients with low baseline SBP may benefit from intensive SBP lowering, whereas benefits were
inconclusive among those with high baseline SBP.
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Introduction

Hypertension (HT) is the leading cause of disability-adjusted
life years and mortality worldwide, affecting nearly 30% of
the adult population in Western countries [1]. Systolic blood
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pressure (SBP) is a very important and independent risk
predictor for coronary events, stroke and heart failure [2,
3]. Previous studies showed that for patients at all levels of
baseline cardiovascular risk, treatment with any currently
used drugs to lower SBP could reduce the risk of total major
cardiovascular events (MACE) [4, 5]. The Systolic Blood
Pressure Intervention Trial (SPRINT) demonstrated signifi-
cant decreases in cardiovascular events and total mortality
with intensive SBP lowering in adults with high cardiovas-
cular risk in the absence of diabetes, but these benefits were
accompanied by increased risk of adverse events. Later
on, the 2017 American College of Cardiology/American
Heart Association (ACC/AHA) Guideline for the Preven-
tion, Detection, Evaluation and Management of High Blood
Pressure in Adults has been providing recommendations for
lower BP medication initiation thresholds (130/80 mmHg)
and BP target goals.

However, controversy still exists as to the proper target
BP for hypertensive individuals with different diseases and
baseline characteristics [6]. Results from a recent study sug-
gested that a target SBP of < 120 mmHg and diastolic blood
pressure (DBP) <70 mmHg were associated with more car-
diovascular disease events in high-risk patients [7]. Moreo-
ver, among patients with heart failure, no significant differ-
ences were observed in the low BP target group [8, 9]. Wang
et al. identified a small subgroup of SPRINT (baseline SBP
> 160 mmHg, Framingham Risk Score (FRS) <31%), who
had a threefold increase in the risk of mortality with lower
SBP target (< 120 mmHg) [9].

Thus, in patients with higher baseline SBP, the poten-
tial benefits or risks of intensive SBP lowering treatment
are unclear. Therefore, we conducted a post hoc analysis
of the SPRINT to examine whether the effects of intensive
SBP control on cardiovascular events and adverse events are
modified by baseline SBP categories.

Methods
SPRINT data and study population

This was a post hoc analysis of SPRINT. Limited SPRINT
data were obtained from the National Heart, Lung, and
Blood Institute (NHLBI) Data Repository for reproducing
and replicating the results of this analysis. SPRINT was a
randomized, controlled, open-label trial that compared the
effects of intensive (SBP target < 120 mmHg) versus stand-
ard (SBP target < 140 mmHg) BP control in 9361 partici-
pants from the USA and Puerto Rico.

Participants in SPRINT were at least 50 years old, with
an SBP 130-180 mmHg and an increased risk of CVD,
which was defined by at least one of the following: clinical
or subclinical CVD other than stroke; age >75 years; an
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FRS for 10-year cardiovascular disease risk > 15%; chronic
kidney disease (CKD), estimated glomerular filtration rate
(eGFR) 20 to <60 ml/min/1.73 m?. Major exclusion cri-
teria included diabetes mellitus, prior stroke, advanced
CKD (eGFR < 20 ml/min/1.73 m?), proteinuria > 1 g/day,
polycystic kidney disease, and congestive heart failure (HF)
[10]. The design, eligibility, and baseline characteristics of
SPRINT have been described, and detailed inclusion and
exclusion criteria listed in the SPRINT design paper [11].

Interventions and measurements

Participants were randomly assigned to intensive or standard
group. Participants were seen monthly for the first 3 months
and then every 3 months thereafter. All major classes of
antihypertensive drugs were included in the formulary.
Medications were adjusted to target an SBP < 120 mmHg
in the intensive-treatment group and 135-139 mmHg in the
standard treatment group.

Data were collected at baseline for every participant.
Clinical and laboratory data were obtained at baseline and
every 3 months thereafter and quarterly thereafter for meas-
urement of serum creatinine. An automated measurement
system (Model 907, Omron Healthcare) was used to record
BP at the clinic visit after the participant had been seated
for 5 min of quiet rest. The mean of three office BP meas-
urements was used to estimate BP. A structured interview
was used every 3 months in both groups to get self-reported
cardiovascular disease outcomes [11].

Clinical outcomes

The primary cardiovascular disease outcome was a compos-
ite of nonfatal myocardial infarction (MI), acute coronary
syndrome (ACS) not resulting in a M1, nonfatal stroke, non-
fatal acute decompensated HF, and death from cardiovascu-
lar causes. The secondary outcomes included the individual
components of the primary outcome and death from any
cause [10, 11].

Serious adverse events

Serious adverse events (SAEs) were defined as events that
were fatal or life threatening, resulted in significant or per-
sistent disability, required hospitalization, or resulted in pro-
longed hospitalization or medical events that the investigator
judged to be a significant hazard or harm to the participant
and required medical or surgical intervention to prevent any
of these. The following conditions were reported as adverse
events if they were evaluated in an emergency department:
hypotension, syncope, bradycardia, and acute renal failure
[10, 11].
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Statistical analysis

Baseline characteristics were compared across treatment
arms stratified by those with baseline high SBP, defined
as baseline SBP > 140 mmHg, versus those with low SBP,
defined as baseline SBP < 140 mmHg using ANOVA for
continuous variables and Chi square tests for categorical var-
iables. Baseline characteristics were also compared between
those with low SBP and high SBP at baseline regardless of
randomized treatment assignment.

Using the intention-to-treat approach for all randomly
assigned participants with two-sided tests at the 5% level
of significance, we used Cox proportional hazards regres-
sion with stratification according to baseline low-SBP versus
high-SBP status at baseline, to calculate hazard ratios (HR)
for the primary outcome associated with intensive SBP treat-
ment versus standard SBP treatment (reference) among those
with low SBP or high SBP at baseline. We tested the propor-
tional hazards assumption by modeling the product of SBP
treatment arm and the log of follow-up time as an interaction
term; no violations were observed. To assess for effect modi-
fication of treatment arm among SPRINT participants with
baseline SBP, we included the product term (SBP treatment
arm X high SBP or low SBP) in the Cox proportional hazards
regression in the full sample using a likelihood ratio test. We
adjusted age, sex, FRS, smoking status, body mass index
(BMI), triglycerides (TG), low density lipoprotein choles-
terol (LDL-C), high density lipoprotein cholesterol (HDL-
C), fasting plasma glucose (FPG), albumin-to-creatinine
ratio (ALCR), history of CKD and CVD, and use of statin
or anti-HT medication. Measures of interaction for the pri-
mary outcome are presented on both the additive and multi-
plicative scales. Additionally, we modeled SBP as restricted
quadratic splines with knots at the 5th, 50th, and 95th per-
centiles of its distribution to provide a smooth, yet flexible
description of the dose-response relationship between SBP
and primary outcome. Moreover, we did landmark analy-
ses to assess outcomes and estimated differences between
groups. Furthermore, we divided participants into six groups
(<120, 120-130, 130-140, 150-160, and > 160 mmHg) to
calculate HR for the primary outcome. All tests were two-
sided, and the significance level chosen was P <0.05. All
analysis was done using R 3.3.0 (http://www.R-project.org).

Results

Among 9361 participants, 4964 and 4397 had baseline low
SBP (< 140 mmHg) and high SBP (> 140 mmHg), respec-
tively. The median follow-up was 3.26 years (interquartile
range 2.79-3.79 years). The distribution of baseline SBP
(140.0+ 15.5 mmHg) is shown in Fig. 1. The baseline char-
acteristics of the SPRINT study population by treatment
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Fig. 1 Hazard ratios for sudden cardiac death by levels of baseline
SBP

arm within the low-SBP (< 140 mmHg) and high-SBP
(> 140 mmHg) groups are shown in Table 1. Compared with
the low-SBP group, participants in the high-SBP group were
older and complicated with higher DBP, FRS, total choles-
terol (TC), FPG, and BMI. However, there were no obvious
differences among TG, smoking status, and history of CVD
or CKD.

Spline regression analysis also confirmed that baseline
SBP was associated with the risk of primary outcome, with
an approximately linear dose-response relationship (P
value for non-linear spline terms > 0.85; Fig. 1). As shown
in Table 2, after a median follow-up of 3.26 years, the HR
for the primary outcome was 0.65 (95% CI 0.50-0.83) and
0.84 (95% CI1 0.66-1.06) among those in the low-SBP group
and high-SBP group, respectively (P value for interaction
0.19) (Fig. 2). The landmark analysis in the high-SBP group
showed that the HR for the primary outcome was 1.02 (95%
CI0.76-1.36) and 0.61 (95% CI 0.41-0.90) within and after
first 2 years, respectively. For CV death, the HR was 0.68
(95% CI10.50-0.92) if baseline SBP < 140 mmHg, whereas
the HR was 0.80 (95% CI 0.60-1.08) when baseline SBP
was 140 mmHg or above. Similarly, the landmark analysis
showed that the HR for the CV cause death in the high-
SBP group was 0.87 (95% CI 0.74-1.83) and 0.39 (95%
CI 0.19-0.87) within and after first 2 years, respectively
(Fig. 2). The beneficial effects of intensive treatment were
obvious only in the low-SBP group in most of the clinical
outcomes.

Among participants with CKD, there were no signifi-
cant differences of intensive blood pressure treatment in
long-term dialysis and albuminuria between the low-SBP
and high-SBP groups. However, among participants with-
out CKD, the HR for albuminuria was 0.70 (95% CI 0.50,
0.98) and 0.83 (95% CI 0.64, 1.07) among those in the
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Table 1 Baseline characteristics of participants overall and those with SBP < 140 and > 140 mmHg

Characteristics Baseline SBP, mmHg Baseline SBP, mmHg P value
Low SBP < 140 High SBP>140 Low SBP<140  High SBP>140
Intensive Standard Intensive Standard

N 2482 2482 2196 2201 4964 4397
Age, years 67.3+89 67.2+9.2 68.6+9.7 68.6+9.7 67.2+9.1 68.6+9.7 <0.001
Female 815 (32.8%) 789 (31.8%) 869 (39.6%) 859 (39.0%) 1604 (32.3%) 1728 (39.3%)  <0.001
FRS, % 16.7+8.9 16.7+8.8 23.8+11.6 239+11.5 16.7+8.8 23.8+11.5 <0.001
Smoking status 0.272

Never 1075 (43.3%) 1087 (43.8%) 975 (44.4%) 985 (44.8%) 2162 (43.6%) 1960 (44.6%)

Former 1067 (43.0%) 1084 (43.7%) 910 (41.4%) 912 (41.4%) 2151 (43.3%) 1822 (41.4%)

Current 333 (13.4%) 304 (12.3%) 306 (13.9%) 297 (13.5%) 637 (12.8%) 603 (13.7%)
SBP, mmHg 128.1+8.5 128.3+8.2 152.7+11.2  152.4+109 1282+84 152.5+11.1 <0.001
DBP, mmHg 73.9+9.9 73.9+10.0 83.0+12.0 82.7+£12.3 73.9+10.0 82.8+12.1 <0.001
BMI, kg/m? 30.1+5.7 30.1+£5.8 29.6+5.8 293+5.6 30.1+5.7 29.4+5.7 <0.001
LDL-C, mg/dl 187.5+41.1 186.6+41.0 1932+414  193.9+405 187.0+41.0 193.5+40.9 <0.001
HDL-C, mg/dl 51.8+13.7 51.7+13.8 542+14.9 54.0+154 51.8+13.7 54.1+152 <0.001
TG, mg/dl 1252+94.2 127.1+£100.1 1245+752  127.1+88.9  126.0+97.2 125.8+82.3 0.910
glucose, mg/dl 99.0+13.3 99.3+142 98.5+14.1 98.1+122 99.2+13.8 98.3+13.2 0.002
ALCR, mg/g 36.4+174.6 31.2+1325 52.8+182.8 52.1+172.4  33.8+155.0 52.5+1771.7 <0.001
CKD history 716 (28.9%) 716 (28.9%) 614 (28.0%) 600 (27.3%) 1432 (28.9%) 1214 (27.6%)  0.184
CVD history 500 (20.2%) 537 (21.6%) 440 (20.0%) 400 (18.2%) 1037 (20.9%) 840 (19.1%) 0.031
N_AGENTS <0.001

0 167 (6.7%) 179 (7.2%) 265 (12.1%) 271 (12.3%) 346 (7.0%) 536 (12.2%)

1 693 (27.9%) 741 (29.9%) 672 (30.6%) 647 (29.4%) 1434 (28.9%) 1319 (30.0%)

2 931 (37.5%) 914 (36.8%) 734 (33.4%) 713 (32.4%) 1845 (37.2%) 1447 (32.9%)

3 542 (21.8%) 508 (20.5%) 414 (189%) 456 (20.7%) 1050 (21.2%) 870 (19.8%)

4 144 (5.8%) 133 (5.4%) 109 (5.0%) 111 (5.0%) 277 (5.6%) 220 (5.0%)

5 4 (0.2%) 7 (0.3%) 2 (0.1%) 3(0.1%) 11 (0.2%) 5(0.1%)
Statin 1126 (45.7%) 1206 (49.0%)  852(39.1%)  870(39.9%) 2332 (47.3%) 1722 (39.5%)  <0.001

Values are mean + SD or number (%)

FRS Framingham Risk Score, SBP systolic blood pressure, DBP diastolic blood pressure, BMI body mass index, LDL-C low density lipoprotein
cholesterol, HDL-C high density lipoprotein cholesterol, TG triglycerides, ALCR albumin-to-creatinine ratio, CKD chronic kidney disease, CVD

cardiovascular disease, N_AGENTS number of antihypertensive agents

low-SBP group and high-SBP group, whereas the HR for
eGFR >30% reduction was significantly increased in both
the groups: 5.95 (95% CI 2.81, 12.60) and 2.91 (95% CI
1.89, 4.48), respectively.

Information regarding SAEs is summarized in Table 2.
The incidence of treatment-related SAEs was lower
(3.16%, 157/4964) in the low-SBP group compared with
the high-SBP group (4.12%, 181/4397). For treatment-
related SAEs, the HR with intensive SBP treatment was
2.03 (95% CI 1.44-2.85) for the low-SBP group and
1.80 (95% CI 1.32-2.47) for the high-SBP group. Inten-
sive treatment was associated with a higher incidence of
adverse events, including acute kidney injury, hypoten-
sion, syncope, and bradycardia (Table 2).
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Discussion

Our study indicated that the benefits of intensive SBP
lowering may only be evident among those with low SBP
(<140 mmHg) at baseline. For participants with high
baseline SBP, intensive treatment showed no improve-
ment in clinical outcomes, but generated more adverse
events versus standard treatment. Since most participants
in SPRINT already took antihypertensive medication at
baseline, our finding implied that a lower targeted SBP
may not be applicable to patients with considerably higher
baseline SBP in SPRINT.
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Table 2 Incidence rates and hazard ratios for the primary and secondary outcomes by treatment arm
Low SBP < 140, mmHg High SBP> 140, mmHg
Intensive Standard HR and 95% CI Intensive Standard HR and 95% CI
N 2482 2482 2196 2201
Primary outcome 110 (4.43%) 160 (6.45%) 0.65 (0.50, 0.83) 133 (6.06%) 159 (7.22%) 0.84 (0.66, 1.06)
Secondary outcomes
Myocardial infarction 50 (2.01%) 53 (2.14%) 0.92 (0.62, 1.36) 47 (2.14%) 63 (2.86%) 0.74 (0.50, 1.09)
ACS 14 (0.56%) 29 (1.17%) 0.47 (0.25, 0.89) 26 (1.18%) 11 (0.50%) 2.69 (1.26, 5.76)
Stroke 22 (0.89%) 28 (1.13%) 0.77 (0.44, 1.35) 40 (1.82%) 42 (1.91%) 0.88 (0.56, 1.37)
Heart failure 23 (0.93%) 48 (1.93%) 0.39 (0.23, 0.66) 39 (1.78%) 52 (2.36%) 0.77 (0.50, 1.18)
CVD death 16 (0.64%) 29 (1.17%) 0.58 (0.31, 1.10) 21 (0.96%) 36 (1.64%) 0.56 (0.32, 0.98)
All-cause death 71 (2.86%) 103 (4.15%) 0.68 (0.50, 0.92) 84 (3.83%) 107 (4.86%) 0.80 (0.60, 1.08)
Participants with CKD
Long-term dialysis 4 (0.56%) 5(0.70%) 0.78 (0.21, 2.93) 2(0.33%) 5(0.83%) 0.61 (0.22, 1.67)
Albuminuria 33 (10.09%) 46 (14.79%) 0.66 (0.42, 1.03) 16 (8.04%) 13 (6.88%) 0.77 (0.53, 1.13)
Participants without CKD
eGFR >30% reduction 47 (2.68%) 9 (0.51%) 5.95 (2.81, 12.60) 80 (5.07%) 28 (1.76%) 2.91(1.89, 4.48)
Albuminuria 62 (5.84%) 85 (7.97%) 0.70 (0.50, 0.98) 48 (6.79%) 50 (6.54%) 0.83 (0.64, 1.07)
Safety outcomes
Related SAE event 108 (4.35%) 49 (1.97%) 2.03(1.44,2.85) 112 (5.10%) 69 (3.13%) 1.80 (1.32,2.47)
AKI 90 (3.63%) 51 (2.05%) 1.62 (1.15,2.27) 103 (4.69%) 66 (3.00%) 1.75 (1.28, 2.39)
Hypotension 59 (2.38%) 32 (1.29%) 1.77 (1.15, 2.73) 51 (2.32%) 34 (1.54%) 1.74 (1.11,2.74)
Syncope 52 (2.10%) 39 (1.57%) 1.27 (0.83, 1.96) 55 (2.50%) 41 (1.86%) 1.49 (0.98, 2.26)
Bradycardia 45 (1.81%) 35 (1.41%) 1.25(0.81, 1.91) 42 (1.91%) 38 (1.73%) 1.37 (0.90, 2.09)

Values are mean + SD or number (%)

SBP systolic blood pressure, HR hazard ratio, CI confidence interval, ACS acute coronary syndrome, CVD cardiovascular disease, CKD chronic
kidney disease, eGFR estimated glomerular filtration rate, SAE severe adverse events, AKI acute kidney injury

Moreover, in our study, we found obvious differences
in baseline characteristics between the two groups. Par-
ticipants in the standard group were more complicated at
baseline, including older age, higher SBP, DBP, TC, FPG,
and greater overall CV risk. Thus, for those patients, more
individualized and systematic treatment was required. The
findings of baseline SBP disparities were important in the
study to understand intensive treatment was no better than
standard in the participants with high baseline SBP. Baseline
SBP is one of the most important prognostic indicators for
patients with high cardiovascular risk [12]. Our data indi-
cated that baseline SBP should be paid more attention to in
future research, for a proper SBP target to be determined for
hypertensives.

SPRINT demonstrated targeting an SBP of <120 mmHg
compared with < 140 mmHg in patients with hypertension,
but without diabetes, reduced major cardiovascular events by
25% and death from any cause by 27% [10]. During the past
2 years, several subgroup (including age, race, and baseline
fasting serum glucose, etc.) analyses of SPRINT have been
published, among which most researchers found that inten-
sive target was better than standard target for those patients
in different subgroups [13—15]. Of note, a previous analysis

showed that the cardiovascular benefit from intensive treat-
ment was attenuated in patients with lower eGFR, indicat-
ing Intensive BP control may provide little or no benefit
and even be harmful for patients with moderate-to-advanced
chronic kidney disease [16]. However, based on previous
studies, there were different goals for different hypertensive
patients, like elderly, previous stroke, high cardiovascu-
lar risk, and diabetes [17]. Recently, a post hoc study of
SPRINT showed low baseline DBP was associated with
increased risk of CVD events [18]. There is still uncertainty
as to whether the benefits of intensive SBP lowering extend
to hypertensives with high baseline SBP. Our data provided
new evidence on a less aggressive target (< 140 mmHg) for
patients with high SBP at baseline.

Our results were consistent with a recently published
systematic review which showed that only in patients with
baseline SBP > 140 mmHg, treatment was associated with
reduced a risk for death and MACE. Brunstrom et al.
investigated 74 trials and found that the effect of BP low-
ering significantly interacted with baseline SBP [19]. The
ACCORD trial showed that in patients with type 2 dia-
betes at high risk for cardiovascular events, targeting an
SBP of <120 mmHg compared with < 140 mmHg did not

@ Springer
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reduce the rate of MACE [20]. Waits et al. studied 6107
participants without prior cardiovascular disease (CVD)
and found that DBP <70 mmHg carried higher risk of
subclinical myocardial injury [21]. Also, results from
ONTARGET, TRANSCEND, and VALUE trials showed
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patients with a target SBP between 120 and 140 mmHg
have the lowest risk for primary cardiovascular outcome
[7, 22]. Moreover, a meta-analysis of BP-lowering tri-
als suggested that lowering SBP/DBP to < 130/80 ver-
sus < 140/90 mmHg did not reduce MACE [23]. Earlier
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studies in patients with acute intracerebral hemorrhage
noted that a standard target was better than intensive treat-
ment [24-26]. Combined with the previous studies, we
determined intensive treatment in the high-SBP group
reduced the risk for the cardiovascular outcomes, and a
target of < 140 mmHg may be enough for patients with
high baseline SBP.

The reasons for our unexpected results are unclear.
Several factors may possibly contribute to our findings:
First, the trial did not enroll persons with type 2 dia-
betes or prevalent stroke. Younger individuals with HT
at high risk for CVD and those with an average SBP of
130-139 mmHg who have a Framingham 10-year CVD
risk score < 15% were also excluded [27]. Secondly, most
participants were already taking antihypertensive medi-
cine; the “blood pressure memory” may play an impor-
tant role in the process of reaching the target SBP among
patients with high baseline SBP. Although SPRINT
showed significant benefit of intensive BP reduction on
cardiovascular events, the generalizability of SPRINT
findings to population should be considered carefully
[28-30]. Finally, aggressive SBP lowering may be harm-
ful for those people with high baseline SBP [31, 32].

So far, controversy still exits regarding a proper BP tar-
get for hypertensives. More and more doctors tend to take
individual treatment. 2017 ACC guideline of HT recom-
mended a BP target of less than 130/80 mmHg, for both
hypertensives with known CVD or 10-year ASCVD event
risk > 10% or without additional markers of increased
CVD risk [33]. Some previous studies showed that inten-
sive treatment resulted in more cardiovascular benefits
[34-36]. Ettehad et al. identified 123 studies with 613,815
participants and found that a 10 mmHg reduction in SBP
reduced the risk of MACE by 20%, CAD by 17%, stroke
by 27%, heart failure by 28%, and all-cause mortality by
13% [36]. As aggressive BP lowering required more drugs
and could result in more SAEs, renal denervation may
serve as a new and promising method in addition to tra-
ditional anti-HT drugs for clinicians to treat HT [37, 38].
Based on all studies mentioned in this article, individual-
ized SBP target together may be better than the universal
one for patients.

The strength of the current analysis was our ability to
examine the association of baseline SBP and treatment
target of SBP, contributing additional information on
SBP management strategies beyond SPRINT. Our results
provided new evidence regarding the efficacy of stand-
ard blood pressure lowering efforts on patients with high
baseline SBP. In addition, the results of our study were
from well-designed SPRINT, in which rigorous study
methods were used to collect the data. So, these results
are representative of the US noninstitutionalized civilian
population.

Limitations

Several limitations of our study should be considered.
First, this was a post hoc analysis of SPRINT. As with
even the largest clinical trials, the power for interaction
and subgroup analyses is small. Secondly, the SPRINT
trial did not enroll persons with type 2 diabetes, prevalent
stroke, or younger individuals with HT at high risk for
CVD. In addition, therefore, confirmation in prospectively
planned trials is required in the future.

Conclusions

In conclusion, patients with low baseline SBP may ben-
efit from intensive SBP lowering, whereas benefits were
inconclusive among those with high baseline SBP. This
finding should be prospectively tested to better engage
intensive SBP treatment patients in decision making and
to improve outcomes.
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