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ABSTRACT

INTRODUCTION

Optimal diastolic blood pressure (DBP) during antihypertensive treatment in patients

without a history of cardiovascular disease (CVD) remains unknown.

OBJECTIVES

This post-hoc analysis of the SPRINT (Systolic Blood Pressure Intervention Trial) data aimed

to determine the optimal DBP evaluated using automated office blood pressure measurements (AOBPM)
in hypertensive patients without a history of CVD.

PATIENTS AND METHODS Data of 1470 patients with CVD and 7117 patients without CVD were used.
Clinical composite endpoint (CE) was defined as the occurrence of myocardial infarction, acute coronary
syndrome other than myocardial infarction, decompensation of heart failure, stroke, or cardiovascular
death. Two different approaches based on the hazard ratio plot were used to identify the optimal DBP
range. The first approach was to determine the 10 mm Hg—wide DBP range with the lowest risk for CE.
In the second approach, it was assumed that the hazard ratio of CE at the boundary points of the optimal
DBP range should be the same in patients with and without CVD.

RESULTS Two ranges of on-treatment DBP were proposed: 73.7 to 83.7 mm Hg (first approach) and
63.6 to 95.8 mm Hg (second approach). The risk for CE was increased by 3% and 20% at the boundary

points of the range, respectively, depending on the method of DBP determination.

CONCLUSIONS

Due to the fact that the range determined by the second method was wide and substan-

tially different from the one recommended by the European Society of Cardiology (70-79 mm Hg), we
have concluded that a DBP range of 73.7 to 83.7 mm Hg, measured using AOBPM, should be considered

optimal in patients without CVD.

INTRODUCTION Clinical trials that determine
the target blood pressure (BP) range in patients
with hypertension are mainly focused on the high-
-risk population.'® However, the majority of pa-
tients with hypertension do not have any car-
diovascular disease (CVD). Both European and
American guidelines recommended target BP val-
ues based on office BP measurements®; howev-
er, search for the best method for BP measure-
ment remains one of the most fundamental is-
sues in hypertension. The most widely used meth-
ods are office, home, and 24-hour ambulatory
BP measurements (ABPM). Each of them has its

strengths and limitations.” Blood pressure values
obtained by various methods cannot be simply
recalculated, because of the differences between
them.® The target BP values based on the auto-
mated office BP measurements (AOBPM) have
not been established using data from random-
ized trials, although this method is recommend-
ed for diagnostic purposes.® The only random-
ized study (SPRINT [Systolic Blood Pressure In-
tervention Trial]) that determined BP values us-
ing AOBPM reported the outcomes of patients
based on their systolic BP (SBP).? Data regard-
ing the optimal on-treatment diastolic BP (DBP)
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WHAT'S NEW?

Both high and low values of diastolic blood pressure (DBP) during antihyper-
tensive treatment are recognized as harmful. On-treatment (DBP) in the range
of 70 to 79 mm Hg is currently considered optimal; however, the evidence
regarding patients without prior cardiovascular disease is lacking. In the pres-
ent study, 2 different strategies of optimal DBP determination were evaluated.
As a result, the optimal DBP on-treatment range of 73.7 to 83.7 mm Hg in
patients without prior cardiovascular disease was proposed.
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range using AOBPM are limited. According to
the European Society of Cardiology (ESC) guide-
lines, the target DBP should range between 70 and
79 mm Hg in all patients; however, more studies
are warranted to evaluate this recommendation.
Using the SPRINT data, we previously report-
ed that in the subpopulation with CVD, the op-
timal DBP using AOBPM ranged between 68.6
and 78.6 mm Hg."" Both elevated and extreme-
ly low on-treatment DBP values were associated
with unfavorable outcomes. This observation was
previously reported in other studies, but mostly
in patients with CVD. Data regarding the popula-
tion at high cardiovascular risk, but without CVD,
are limited. Thus, the SPRINT data were analyzed
to establish the optimal treatment range for DBP
based on AOBPM in a population at high cardio-
vascular risk and without prior CVD.

PATIENTS AND METHODS  The SPRINT study eval-
uated the effects of intensive (target <120 mm Hg)
as compared with standard (target <140 mm Hg)
SBP reduction.® Patients at high cardiovascular
risk, older than 50 years, and with SBP of 130 to
180 mm Hg were enrolled. High cardiovascular
risk was defined as fulfilling one of the follow-
ing criteria: clinical or subclinical CVD, chron-
ic kidney disease, Framingham risk score great-
er than 15% for 10-year CVD risk, or age over
75 years. Patients with a history of diabetes or
stroke were excluded. The definitions of clinical
and subclinical CVD are presented in TABLE 1. In
SPRINT a composite primary outcome event was
defined as myocardial infarction (MI), acute cor-
onary syndrome other than MI, exacerbation of
heart failure, stroke, and cardiovascular death.
The trial proved that intensive as compared with
standard BP lowering was associated with reduced
risk (hazard ratio [HR], 0.75; 95% CI, 0.64-0.89;
P <0.001) for composite outcome occurrence.
Among 9361 SPRINT participants, 1877 had
a history of CVD (1562 had clinical CVD and 493
had a history of subclinical CVD) and a total of
7484 patients had no history of CVD. According
to the SPRINT protocol, participants achieved
a stable BP after 6 months. For the purposes of
our analysis, we excluded the patients with un-
available data after the sixth month from enrol-
ment until the end of the study and those with
subclinical CVD. Therefore, among 7484 SPRINT
participants without a history of CVD, 7117 with
available data in the time period after 6 months
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from enrolment until the end of the study were
included. Out of 1877 patients with CVD, the data
of 1470 with clinical CVD were used as a basis to
determine risk thresholds for selecting the opti-
mal DBP values (FIGURE 1).

The limited SPRINT data, obtained from
the National Heart, Lung and Blood Institute
(NHLBI) Biologic Specimen and Data Reposito-
ry Information Coordinating Centre, were used
to perform the analysis;'" however, the manu-
script does not necessarily reflect the opinions or
views of the SPRINT Research Group or the NHL-
BI. Our analysis was approved by the Ethics Com-
mittee of the Medical University of Warsaw (no.
AKBE/5/2018) and by the NHLBI.

All participants provided written consent
for their participation in SPRINT; nevertheless,
the requirements for written consent to perform
the current analysis were waived because the data
were anonymized.

Data availability statement The data supporting
the findings of this study can be obtained from
the NHLBI, but restrictions apply regarding their
availability. Since these data are under the license
for the current study, they are not publicly ob-
tainable. The data are available from the NHLBI
upon reasonable request. The authors have no
right to share the data.

Blood pressure measurement Omron Healthcare
Model 907 (Kyoto, Japan) was used for AOBPM
in SPRINT.? Blood pressure was measured 3 times
per visit with a 1-minute interval after 5 minutes
of rest. The mean of the 3 measurements was com-
puted. In the intensive treatment arm, BP was
lowered to achieve SBP of less than 120 mm Hg;
in the standard treatment arm, the BP value was
lowered to achieve SBP of less than 140 mm Hg
and hypotensive treatment was down-titrated
when SBP was lower than 130 mm Hg at a single
visit or lower than 135 mm Hg at 2 consecutive
visits. No DBP target was established in both in-
tensive and standard treatment arms; however,
after meeting the SBP goal, the participants were
treated to achieve DBP of less than 90 mm Hg. In
our study, on-treatment BP values were comput-
ed as means of each participant’s SBP and DBP
values during the analyzed period (since the sixth
month from enrolment to the end of the study).

Clinical endpoint The clinical composite end-
point (CE) analyzed in our study was defined in
the same way as the primary composite outcome
in original SPRINT and included MI, acute coro-
nary syndrome other than MI, decompensation
of heart failure, stroke, or cardiovascular death.?

Statistical analysis We performed a post-hoc
analysis of the SPRINT subset data. All contin-
uous variables were expressed as mean (SD) or
median and interquartile range, depending on
the distribution. All discrete variables were ex-
pressed as number and percentage. Restricted



TABLE 1
Blood Pressure Intervention Trial) study protocol

The definitions of clinical and subclinical cardiovascular disease according to the original SPRINT (Systolic

Clinical cardiovascular disease

* Previous myocardial infarction, percutaneous coronary artery intervention, coronary artery bypass grafting, carotid

endarterectomy, carotid stenting
* Peripheral artery disease with revascularization

* Acute coronary syndrome with or without change on resting electrocardiogram, electrocardiogram changes on

a graded exercise test, or positive cardiac imaging study

* At least 50% stenosis of the diameter of the coronary, carotid, or lower extremity artery

* Abdominal aortic aneurysm >5 cm with or without repair

Subclinical cardiovascular disease

* Coronary artery calcium score >400 within the past 2 years

* Ankle brachial index <0.9 within the past 2 years

* Left ventricular hypertrophy on electrocardiogram (based on computer reading), echocardiogram, or another car-

diac imaging procedure report within the past 2 years

9361 SPRINT participants:
1877 with prior CVD and
7484 without prior CVD

471 participants without
available data in the analyzed
period excluded from the
analysis: 64 without prior CVD

A

and 407 with CVD

8890 participants with
available data in the period
from the 6th month
of participation in SPRINT to
the end of the study

Data not analyzed

! !

l

7117 participants without
prior CVD

303 participants without
clinical CVD, but with prior
subclinical CVD

1470 participants with
prior clinical CVD

Data used to establish
the optimal on-treatment
DBP

FIGURE 1
selection for the current analysis
Abbreviations: CVD, cardiovascular disease

cubic splines were used to present the nonlinear
relationship between DBP and HR on the plot.
The optimal range of DBP was selected using
the HR plot.

All computations were performed in the R 3.4.0
environment for statistical programming (R Foun-
dation for Statistical Computing, Vienna, Aus-
tria) using standard, survival, and rms packages.

Selecting the optimal on-treatment diastolic blood
pressure range  There is no statement or position
paper outlining how the optimal BP range should
be determined. The concept of an “optimal” range
of BP entered the clinical practice for the first time
after the publication of the ESC guidelines.® Nev-
ertheless, the authors of that document did not
provide the rationale of the strategy for selecting

Data not analyzed

Data used to establish
the optimal on-treatment
DBP as a reference for
participants without CVD

Flowchart presenting the process of SPRINT (Systolic Blood Pressure Intervention Trial) participant

the optimal DBP range. For this reason, we pro-
posed 2 approaches which were considered and
applied to estimate the optimal on-treatment DBP
range. Both of them are based on the plot showing
the relationship between HR and on-treatment
DBP. Hazard ratio was computed and plotted us-
ing the on-treatment DBP value with the mini-
mum of HR as a reference (HR at minimum: 1).
In the first approach (the 10 mm Hg-wide op-
timal DBP range approach), in accordance with
the current ESC guidelines, the optimal on-
-treatment DBP range should be 10 mm Hg wide.
Such approach was successfully applied previously
in the group of SPRINT participants with CVD."?
In the second approach (the equal HR ap-
proach), the data of patients with CVD were used
to plot HR against DBP. Then, the HRs at the
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TABLE 2  Clinical characteristics and outcomes in patients with and without
cardiovascular disease

Parameter Participants Participants P value
without CVD with CVD
(n=T7117) (n = 1470)

Age, y 66 (60-75) 70 (63-78) <0.001
Allocation to the intensive treatment 3561 (50) 737 (50.1) 0.984
arm

Female sex 2661 (37.4) 354 (24.1) <0.001
Black race 2343 (32.9) 284 (19.3) <0.001
BMI, kg/m?, mean (SD) 30(5.8) 29.2 (5.4) <0.001
Prior subclinical CVD 0 166 (11.3) <0.001
Prior CKD 1889 (26.5) 518 (35.2) <0.001
Creatinine, mg/dl, mean (SD) 1.06 (0.33) 1.1(0.3) <0.001
eGFR, ml/min/1.73 m2, mean (SD) 72.6 (20.5) 68.3 (19.9) <0.001
Current smoker 924 (13) 208 (14.1) 0.236
Former smoker 2916 (41) 760 (51.7) <0.001
Never smoker 3271 (46) 501 (34.1) <0.001
On aspirin 3203 (45.1) 1204 (82.1) <0.001
On statin 2644 (37.4) 1116 (76.3) <0.001
Total cholesterol, mg/dl 191 (167-218) 161 (142-190) <0.001
Non-HDL cholesterol, mg/dI 137(114-163) 112(92-138)  <0.001
HDL cholesterol, mg/dl, mean (SD) 53.5 (14.7) 49.8 (12.8) <0.001
Triglycerides, mg/dI 107 (77-151) 108 (77-148)  0.978
Glucose, mg/dl 97 (90-105) 98 (92-106) <0.001
Baseline DBP, mm Hg, mean (SD) 79 (11.7) 74.2 (12.1) <0.001
Baseline SBP. mm Hg, mean (SD) 139.9 (15.5) 138.1 (15.8) <0.001
On-treatment DBP, mm Hg, mean (SD) 72 (9.4) 68.3(9.4) <0.001
On-treatment SBP, mm Hg, mean (SD) 128.2 (10.7) 127.9 (10.7) 0.439
Clinical composite endpoint 293 (4.1) 159 (10.8) <0.001
M 110 (1.5) 62 (4.2) <0.001
Acute coronary syndrome other than Ml 29 (0.4) 35(2.4) <0.001
Acute exacerbation of heart failure 82 (1.2) 40(2.7) <0.001
Stroke 74 (1) 33(2.2) <0.001
Cardiovascular death 44 (0.6) 33(2.2) <0.001
All-cause death 188 (2.6) 91 (6.2) <0.001

Data are presented as number (percentage) of patients or median (interquartile range)

unless otherwise indicated.

Abbreviations: BMI, body mass index; CKD, chronic kidney disease; DBP, diastolic
blood pressure; eGFR, estimated glomerular filtration rate according to the Modification
of Diet in Renal Disease equation; HDL, high-density lipoprotein; MI, myocardial
infarction; SBP, systolic blood pressure; others, see FIGURE 1
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boundary points of the optimal on-treatment
DBP range (which was previously found to be
68.6-78.6 mm Hg) were calculated. Assuming
that HRs at the boundary points of the optimal
on-treatment DBP range should be similar in
patients with and without CVD, we determined
the DBP values with the HR values correspond-
ing to the HR values at the boundary points of
the optimal range (68.6-78.6 mm Hg) in indi-
viduals with CVD. The DBP values obtained us-
ing this approach were considered to determine
the optimal DBP range in patients without CVD.

The strategies for optimal DBP determination
proposed above are not supported by research,
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they only remain our proposal. The 10 mm Hg-
wide range strategy is justified by the ESC rec-
ommendations and the human preference for
round numbers. The equal HR approach is based
on the selection of a relative risk value from which
we consider the risk to be increased. The thresh-
old value indicating unacceptable risk has not
been established. In our analysis, we assumed
that this value should be the same for people with
and without CVD. As will be shown later, this
threshold risk value corresponded with a 20%
increase in risk, which one may find truly signif-
icant. Nevertheless, in light of the correspond-
ing analysis in the group of people with CVD and
the wide acceptance of the ESC recommendations,
there is no reason to reject this threshold value
or the approach.

RESULTS The data of 7117 participants (wom-
en, 37.4%) without CVD were analyzed. The mean
(SD) on-treatment DBP and SBP values were 72
(9.4) mm Hg and 128.2 (10.7) mm Hg, respec-
tively. A total of 3745 participants (52.6%) were
older than 65 years, and 1649 (23.2%) were aged
over 75 years. The baseline characteristics and
outcomes of the investigated subpopulation and
patients with CVD are listed in TABLE 2.

In the study population, 44 patients (0.6%)
had DBP <50 mm Hg; 698 (9.8%) had DBP >50
and <60 mm Hg; 2210 (31.1%) had DBP 260
and <70 mm Hg; 2705 (38%) had DBP >70
and <80 mm Hg, and 1460 (20.5%) had
DBP >80 mm Hg,

During the study period, CE occurred in 293
patients (4.1%), including 110 (1.5%) with MI,
29 (0.4%) with acute coronary syndrome other
than MI, 82 (1.2%) with acute exacerbations of
heart failure, 74 (1%) with stroke, and 44 (0.6%)
with cardiovascular death. The histogram of
on-treatment DBP and percentage of CE events
at each level of on-treatment DBP are shown in
FIGURE 2.

The relationship between on-treatment DBP
and HR is presented in FIGURE 3A (patients with
CVD) and FiGURE 3B (patients without CVD). Haz-
ard ratios were adjusted for age, sex, current
smoking status, on-treatment SBP, body mass in-
dex (BMI), and a history of chronic kidney disease.
In patients without a history of CVD according to
the HR plot, we found the minimum HR value for
on-treatment DBP of 78.3 mm Hg. In accordance
with the first approach (10 mm Hg-wide optimal
DBP range), the calculation of the DBP range was
based on the 10 mm Hg width of the range, as
proposed in the ESC guidelines,® which indicat-
ed the DBP range of 73.7 to 83.7 mm Hg. At the
boundary points of the interval (considering DBP
of 78.3 mm Hg as the value with the lowest risk),
HRs were 1.035 (95% CI, 0.92-1.17) and 1.033
(95% CI, 0.86-1.24), respectively (FIGURE 3B). Al-
most one-third (2227 [31.3%]) of the SPRINT
study participants without a history of CVD had
on-treatment DBP in the specified range. Most of
the SPRINT study participants without prior CVD



FIGURE 2 Histogram of
on-treatment diastolic
blood pressure with

the number of participants
and percentage of clinical
composite endpoints in
each diastolic blood
pressure interval
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had DBP lower than 73.7 mm Hg (4085 [57.4%)).
Only 805 (11.3%) had on-treatment DBP higher
than 83.7 mm Hg. There were 80 cases of CE (rate
of 3.6%) in patients who had on-treatment DBP
within the range of 73.7 to 83.7 mm Hg, while
in others, 213 cases of CE (rate of 4.36%) were
noted. After the adjustment for age, sex, smok-
ing status, on-treatment SBP, BMI, and a histo-
ry of chronic kidney disease, on-treatment DBP
in the range of 73.7 to 83.7 mm Hg was associat-
ed with a 5.5% higher risk for CE in comparison
with on-treatment DBP outside this range (HR,
1.06; 95% CI, 0.8-1.39).

In the second approach (equal HR), we con-
sidered the DBP range of 68.6 to 78.6 mm Hg,
previously established for patients with CVD
(Ficure 38)."" The HR of risk for CE at the BP point
of 68.6 mm Hg in comparison with the risk at the
BP point of 74 mm Hg (DBP with the lowest risk)
was 1.2 (95% CI, 0.92-1.56). The HR of risk at the
DBP of 78.6 mm Hg in comparison with the risk
at the DBP of 74 mm Hg was 1.21 (95% CI, 0.92-
1.59). We used these calculated HRs to establish
the optimal DBP range in patients without CVD.
With the HR of 1.2, the lower boundary point of
DBP range was 63.6 mm Hg (HR, 1.2; 95% CI,
0.84-1.72) and the higher boundary point was
95.8 mm Hg (HR, 1.2; 95% CI, 0.57-2.56). There-
fore, according to the second approach, the opti-
mal on-treatment DBP in patients without CVD
was 63.6 to 95.8 mm Hg (FiGuREe 38). Four-fifths
(5733 [80.5%]) of the SPRINT study participants
without CVD had on-treatment DBP in this range.
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On-treatment DBP lower than 63.6 mm Hg was
present in 1357 (19.1%) participants, while only
in 27 (0.4%) on-treatment DBP was higher than
95.8 mm Hg.

There were 215 cases of CE (rate of 3.8%)
in patients who had on-treatment DBP within
the range of 63.6 to 95.8 mm Hg and 78 cases (rate
of 5.6%). in those with DBP outside this range. Af-
ter the adjustment for age, sex, smoking status,
on-treatment SBP, BMI, and a history of chron-
ickidney disease, on-treatment DBP higher than
95.8 mm Hg or lower than 63.6 mm Hg was re-
lated to a 18.9% higher risk for CE in compari-
son with on-treatment DBP in the range of 63.6
to 95.8 mm Hg (HR, 1.19; 95% CI, 0.89-1.59).

DISCUSSION In the current study, we proposed
2 optimal DBP ranges based on AOBPM for pa-
tients without CVD. The use of both proposed
DBP ranges should be commented in view of their
advantages and limitations.

The range of 73.7 to 83.7 mm Hg, which was
calculated using the 10 mm Hg-wide range ap-
proach seems to be in line with the current guide-
lines. However, this DBP range was associated with
only a 3% increase of risk at the boundary points
of the DBP interval. Diastolic BP outside the range
was associated with a 5.5% higher risk than DBP
within the range of 73.7 to 83.7 mm Hg,. Therefore,
it should be considered whether such a small in-
crease of risk has any clinical significance in a pop-
ulation with a 4.1% rate of CE during the trial. On
the other hand, the wide DBP range of 63.6 to
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FIGURE 3 Hazard ratio (HR) plots according to on-treatment diastolic blood pressure (DBP) in patients with (A) and
without (B) cardiovascular disease; the hazard ratio was computed using the DBP value with the minimum risk as

a reference. A — 10 mm Hg-wide interval of DBP showing optimal DBP in patients with cardiovascular disease;

B — 2 intervals of DBP considered optimal in patients without cardiovascular disease: 63.6 to 95.8 mm Hg

(the 10 mm Hg—wide optimal DBP range approach; red) and 73.7 to 83.7 mm Hg (the equal HR approach; green)

95.8 mm Hg, based on the equal HR strategy, may
not be applicable in clinical practice. Almost all pa-
tients reaching the SBP goals would have DBP val-
ues within such a broad range. Consequently, this
would lead to a situation when there is no target
DBP value during the treatment and the increase
in risk within the optimal range is acceptable.
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The strategies for determination of an optimal
DBP range proposed herein are the first attempt
to solve this problem in a quantitative manner.
There is limited evidence supporting the ESC rec-
ommendation of a DBP range of 70 to 79 mm Hg
in patients without CVD. This recommendation
is based mainly on studies conducted in patients



with CVD. Until prospective studies are conduct-
ed, an indirect analysis is warranted to deter-
mine optimal DBP in hypertensive patients with-
out CVD. Thus, we decided to present both of
the above approaches. In our opinion the first ap-
proach (the 10 mm Hg-wide range strategy) deliv-
ers DBP values that are more applicable in clinical
conditions than the second method (the equal HR
approach). The currently presented DBP range of
73.7 to 83.7 mm Hg is not identical to the one rec-
ommended by the ESC (70-79 mm Hg); howev-
er, the differences between AOBPM and office BP
measurement should be taken into consideration.

The difference in the width of DBP ranges is
due to different assumptions taken for the calcu-
lation of the optimal on-treatment DBP range in
populations with and without a history of CVD.
It is also tempting to speculate that the increased
risk of CE associated with too high and too low
on-treatment DBP is less potent in patients with-
out CVD compared with those with prior CVD.
Considering this hypothesis and bearing in mind
that most SPRINT participants had no history of
CVD, the results of our analysis and other stud-
ies showing no increase in risk for low DBP are
not surprising.'?'?

A difference was observed between the op-
timal on-treatment DBP range proposed here-
in and the one recommended in the guidelines
for patients with hypertension, without a dis-
tinction based on the presence of previous CVD.®
The reason behind this discrepancy remains un-
clear, but 2 possibilities have been considered.
First, AOBPM delivers different BP values than
other methods of BP measurement that were used
to establish the optimal DBP range recommended
in the guidelines.® To date, only small differenc-
es were found between AOBPM and other meth-
ods of BP measurement, which does not justify
the difference between the width of DBP range
and its values. Tang et al'* showed that DBP val-
ues based on AOBPM were higher by 3.8 mm Hg
than those obtained using research-grade meth-
ods. In a previous study that compared AOBPM
and office or research-grade measurements, small
differences in DBP values (-3 and -2.4 mm Hg)
were found."® Similarly, Filipovsky et al'® showed
a moderate correlation between the automat-
ed and auscultatory or home BP measurements,
with large limits of agreement. Corresponding
results were found when DBP based on AOBPM
was compared with values obtained from ABPM."’
On the contrary, the SPRINT Ambulatory Blood
Pressure Study showed lack of agreement between
SBP derived from AOBPM and daytime ABPM,
based on the Bland-Altman plots.'® Comparing
the DBP values, Myers et al'? showed that DBP of
80 mm Hg based on AOBPM corresponded with
the mean awake ABPM of DBP at 81.5 mm Hg. In
a recent meta-analysis, Roerecke et al?’ showed
that the AOBPM values were similar to the ABPM
values. Our previous analysis'’ suggested that
the optimal DBP of 68.6 to 78.6 mm Hg is simi-
lar to the DBP range recommended by the ESC.®

Thus, the difference between various methods
of BP measurement does not explain the dis-
crepancy in the currently calculated optimal on-
-treatment DBP range in patients without CVD
and the DBP range recommended by the ESC.® An-
other possible explanation for this difference is
that the range proposed by the ESC is the same,
regardless of the presence or absence of CVD.
Probably, the optimal on-treatment DBP in pa-
tients without CVD is different from that in in-
dividuals with prior CVD. Such a hypothesis can
be supported by the fact that patients without
CVD have better preserved blood flow autoregu-
lation mechanisms than those with a history of
CVD. This was confirmed by the observation of
aless potent risk increase towards lower or high-
er DBP in patients without CVD in comparison
with those with CVD (FIGURE 3A and 38B).

So far, none of the randomized studies aimed
to establish the optimal DBP values which are cur-
rently achieved during intensive SBP lowering;
hence, the available evidence regarding the opti-
mal DBP in patients with no history of CVD is lim-
ited. In an analysis by Lonn et al,?' patients at in-
termediate cardiovascular risk who were active-
ly treated did not benefit from the study inter-
vention despite the reduction in SBP (by a mean
[SD] value of 6 [3] mm Hg) and DBP (by a mean
[SD] value of 3 [8] mm Hg). In SPRINT, patients
who achieved a mean SBP of 121.4 mm Hg af-
ter 1 year of participation had a mean DBP of
68.7 mm Hg.® The participants of the ACCORD
(Action to Control Cardiovascular Risk in Diabe-
tes) trial also achieved lower DBP values (inten-
sive BP reduction group: mean, 64.4 mm Hg; stan-
dard BP reduction group: mean, 70.5 mm Hg)." In
the ONTARGET (Ongoing Telmisartan Alone and
in Combination with Ramipril Global Endpoint
Trial) and TRASCEND (Telmisartan Randomised
Assessment of Study in ACE and Intolerant Par-
ticipants with Cardiovascular Disease) trials, ev-
ery fifth person who achieved the SBP therapeu-
tic goal of 120 to 130 mm Hg had DBP lower than
70 mm Hg.?? The DBP targets recommended by
the ESC were based on several meta-analyses and
post-hoc analyses of large trials.® However, there
was limited evidence supporting the recommen-
dation of DBP between 70 and 79 mm Hg in pa-
tients without CVD. Thomopoulos et al*® revealed
that lowering DBP to less than 80 mm Hg is more
beneficial than maintaining DBP of 80 mm Hg or
higher. Nevertheless, the lower values were not de-
termined. In contrast, Ettehad et al?* did not focus
on determining the optimal DBP target. A study
by Xie et al** did not provide the optimal DBP tar-
get, since it was focused on intensive BP lowering
and the direct targets were not defined. An anal-
ysis of the ONTARGET and TRASCEND trials
showing an optimal DBP range of 70 to 80 mm Hg
was performed in a population with CVD.?? Simi-
larly to our study, a post-hoc analysis of the VAL-
UE (Valsartan Antihypertensive Long-Term Use
Evaluation) trial did not show any evidence of
the J-shaped curve in patients without CVD.?
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Limitations Our study had some limitations.
First, the post-hoc design could lead to poten-
tial bias and the results should be interpreted
carefully. Second, the number of participants
with DBP higher than 90 mm Hg was relatively
small, which led to a small number of events in
this group of patients. This limitation could have
had an impact on the accuracy of determining
the higher boundary point of the optimal DBP
range. The premature termination of SPRINT was
related to the limited number of events that could
be analyzed. The AOBPM method in SPRINT was
not properly implemented in the majority of mea-
surements; only 50% of measurements were un-
attended. Patients with diabetes and those who
experienced stroke were excluded from SPRINT;
therefore, caution should be used when general-
izing our results to other populations. It should
also be underlined that patients younger than
50 years were not included in SPRINT.

Conclusions In summary, our analysis, which
focused on patients without a history of CVD,
suggested that the optimal on-treatment DBP
range is different from the one currently recom-
mended for all individuals with hypertension.?
From the perspective of everyday clinical prac-
tice, the optimal on-treatment DBP range of 73.7
to 83.7 mm Hg based on AOBPM should be con-
sidered in patients without CVD and those old-
er than 50 years.
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