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ABSTRACT

Objectives To assess the association of normal systolic
blood pressure maintenance (SBP_ . ) with coronary
artery calcification (CAC) progression in non-diabetic and
diabetic subjects at low to intermediate cardiovascular
risk.

Design Retrospective cohort study with a mean follow-up
of 3.3 years.

Setting Data from the Korea Initiatives on Coronary Artery
Calcification registry were analysed.

Participants 10754 asymptomatic Korean adults
(51.5+8.6 years; 84.5% male; 14.2% diabetes) were
enrolled. Participants were divided into two groups:
normal SBP__ (<120 mmHg) and >elevated SBP
(>120 mmHg) at the time of follow-up CAC scan.
Main outcome measures CAC progression was defined
as a difference of >2.5 between the square roots (v) of
the baseline and follow-up coronary artery calcium score
(CACS) (Avtransformed CACS). Annualised Ay/transformed
CACS was defined as Av/transformed CACS divided by the
interscan period.

Results Compared with non-diabetics, the incidence

of CAC progression was higher in diabetics (28.4%

vs 47.3%, p<0.001) during a mean follow-up of 3.3
years. Normal SBP . . was inversely associated with

an annualised Av/transformed CACS (B: —0.18, 95% Cl:
—-0.25 to —0.12, p<0.001) in non-diabetics, but not in
diabetics (B: —0.07, 95% Cl: —0.31 t0 0.19, p=0.631).
After consecutive adjustments of age, sex, hypertension,
dyslipidaemia, obesity, current smoking and baseline
CACS, normal SBP .. showed a lower risk of CAC
progression than >elevated SBP__ . in non-diabetics;
however, this association was not observed in patients
with diabetes.

Conclusions Maintaining normal systolic blood pressure
was associated with a significantly attenuated CAC

maintain

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study assessed the significance of normal sys-
tolic blood pressure maintenance (SBP . ) based
on the changes of coronary artery calcification (CAC)
in non-diabetic and diabetic adults at low to inter-
mediate cardiovascular risk.

= ltincluded adjustment for traditional risk factors and
baseline CAC to identify the association of normal
SBP i With the risk of CAC progression.

= The results may not be generalisable to other popu-
lations, including due to the specific characteristics
of Asian diabetics.

= There are recognised limitations related to the retro-
spective study design.

progression, especially in clinical conditions without
established diabetes.

INTRODUCTION

The characteristics of atherosclerosis are
obviously different according to the estab-
lished diabetes.! > The American College of
Cardiology (ACC)/American Heart Associa-
tion (AHA) has lowered the blood pressure
thresholds for diagnosing hypertension.”
The systolic blood pressure intervention trial
(SPRINT) reported the significance of inten-
sive systolic blood pressure (SBP) control
targeting a normal SBP of <120mmHg in
reducing major adverse clinical events in
non-diabetic subjects who are at high risk of
cardiovascular (CV) disease.* Recently, the
Blood Pressure Control Target in Diabetes
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(BPROAD) trial also reported that the incidence of major
CV events was lower with intensive treatment targeting
a SBP of <120mmHg than with standard treatment
targeting a SBP of <140 mmHg in a diabetic population
with pre-specified high CV risk.” These findings confirm
that the normal SBP maintenance (SBP, . ) has a
benefit for reducing adverse CV events in the population
of adults with high CV risk regardless of the presence of
established diabetes.

In the asymptomatic adult population, the coronary
artery calcium score (CACS) is widely used to stratify
the CV risk based on its prognostic value that extends
beyond various traditional risk factors.”” Regarding the
prognostic value of coronary artery calcification (CAC)
progression, the Heinz Nixdorf Recall (HNR) study
has identified that CAC progression makes it difficult
to predict the risk of adverse CV events in adults with a
high baseline CAC."" This finding emphasises the impor-
tance of early detection of CAC and its progression for
primary prevention of CV disease. However, the benefit
of normal SBP_ . . for reducing the risk of CAC progres-
sion remains uncertain in asymptomatic adults who are at
low to intermediate CV risk. Considering (a) the different
associations between clinical risk factors and subclinical
atherosclerosis according to the presence of diabetes”
and (b) the predominant effect of glycaemic control
on CAC in established diabetes,'" studying the afore-
mentioned issue is important in both non-diabetic and
diabetic subjects. Based on the robust prognostic evidence
regarding CACS, numerous studies have suggested the
use of CACS to determine therapeutic targets in diverse
clinical conditions."*™® A previous study from the Korea
Initiatives on Coronary Artery Calcification (KOICA)
registry identified that stage 1 hypertension, defined by
recent ACC/AHA guidelines at the time of initial CAC
scan, was independently associated with CAC progression
in asymptomatic adults.'” However, data on CAC changes
related to normal SBP_ . . according to the presence of
diabetes are scarce. Therefore, the current study aimed
to evaluate the association between normal SBP . . and
the risk of CAC progression in an asymptomatic popu-
lation of Korean adults with and without established
diabetes.

METHODS

Study design

In this retrospective cohort study, data from the KOICA
registry were analysed.'® Briefly, a total of 12638 subjects
who underwent at least two CAC scan examinations with
available data on the status of blood pressure, hyperten-
sion and diabetes were enrolled between December 2012
and August 2016. The flow chart of this study is present
in the Supplement (online supplemental figure 1). All
participants with and without established diabetes were
divided into two groups based on the SBP measured at
the time of follow-up CAC scan: normal SBP,_ . - (SBP
<120mmHg) and >elevated SBP (SBP =120 mmHg).

maintain

All data were obtained using a database at the healthcare
centre of each site in South Korea (Severance Cardiovas-
cular Hospital; Samsung Medical Centre; Seoul St. Mary’s
Hospital; Seoul National University Bundang Hospital;
Seoul National University Hospital; and Gangnam
Heartscan Clinic). Self-reported medical questionnaires
were used to collect information on the medical history
of the participants. Height and weight were measured
with the participants wearing light clothing without shoes.
Body mass index (BMI) was calculated as weight (kg)/
height (m?). Blood pressure was measured using an auto-
matic manometer on the right arm after resting for atleast
5min; the value of blood pressure after a single measure-
ment was used if blood pressure was in the normal range,
whereas the mean value of two measurements was used
if it was in the abnormal range. All blood tests, including
total cholesterol, triglyceride, high-density lipoprotein
(HDL) cholesterol, low-density lipoprotein (LDL) choles-
terol, glucose and glycated haemoglobin A1C (HbA1C),
were conducted after at least 8 hour of fasting. To evaluate
CACS, CT was performed using scanners with a >16-slice
multi-detector (Siemens 16-slice Sensation (Siemens,
Forchheim, Germany), Philips Brilliance 40-channel
multi-detector CT (Philips Healthcare), Philips Brilliance
256 iCT (Philips Healthcare, Cleveland, OH) and GE
64-slice Lightspeed (GE Healthcare, Milwaukee, WI)). All
CAC scans were performed using a scan protocol of stan-
dard electrocardiogram-triggering methods. CACS eval-
uation was performed by experienced CV radiologists at
each centre, and the results of CACS measurement were
documented in the electronic health records. Informed
consent was obtained from all participants.

Traditional CV risk factors were assessed at the time
of initial CAC scan. Hypertension was defined as SBP
>140mmHg and/or DBP 290 mmHg, a previous medical
history of hypertension and/or taking anti-hypertensive
medication based on the Korean Hypertension Society
Guidelines."” Diabetes was defined as a fasting glucose
level of 2126 mg/dL, HbAIC of >6.5%, a previous diag-
nosis of diabetes and/or taking anti-diabetic medica-
tion.*” Dyslipidaemia was defined as a serum level of
total cholesterol of >240mg/dL, HDL cholesterol of
<40mg/dL, triglyceride of >150mg/dL, LDL choles-
terol of >130mg/dL and/or taking anti-dyslipidaemic
medication.”’ Obesity was defined as a BMI of >25.0kg/
m? consistent with the Korean Society for the Study of
Obesity Guidelines.”” Current smoking was defined as
having smoked at the time of study or within 1 month
before study initiation.*'

CACS was measured using the scoring system previ-
ously described by Agatston et al.*> CAC progression was
defined using the SQRT method as a difference of >2.5
between the square root (V) of the baseline and follow-up
CACS (AVtransformed CACS),*** considering the large
proportion of CACS of 0 (56.5%) in our participants at
baseline and the prognostic value of CAC progression
defined with SQRT method.® Annualised Avtransformed
CACS was defined as AVtransformed CACS divided by
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the interscan period. All methods were performed in
accordance with the relevant guidelines and regulations.
The institutional review board of Severance Cardiovas-
cular Hospital approved the study protocol (IRB No:4-
2014-0309). This study followed the Strengthening the
Reporting of Observational Studies in Epidemiology
reporting guideline for cohort studies.

Statistical analysis

Continuous and categorical variables are presented
as mean+SD and as absolute values and percentages,
respectively. Continuous variables between two groups
were compared using the independent #test or Mann-—
Whitney U test, as appropriate, while categorical variables
were compared using the x* test or Fisher’s exact test,
as appropriate. Univariate linear regression analysis was
conducted to assess the association of clinical variables
with the annualised AVtransformed CACS. Univariate
Cox regression analysis was performed to evaluate the
association between normal SBP, . - and the risk of CAC
progression related to hypertension at baseline. Multiple
Cox regression models were employed to assess the risk of
CAC progression related to normal SBP__ - the forced
entry method was used to introduce independent vari-
ables into the multiple regression models. All statistical
analyses were performed using the software IBM SPSS
(Statistical Package for Social Sciences, Chicago, Illinois,
USA), version 19. Statistical significance was set at p<0.05
for all analyses.

Patient and public involvement
None.

RESULTS

Clinical characteristics

The mean age of the participants in this study was
51.5+8.6 years, and 9092 (84.5%) of them were men.
Table 1 describes the baseline characteristics of partici-
pants according to diabetes. The proportions of normal
SBP_ . . were 52.4% and 46.4% in non-diabetic and
diabetic subjects, respectively. At baseline, the prevalence
of CACS 0, 1-100 and >100 was 56.5%, 32.9% and 10.6%,
respectively. The proportions of CACS 0, 1-100 and >100
were 60.5%, 30.9% and 8.6% in non-diabetics and 32.4%,
45.2% and 22.4% in diabetics, respectively. Compared
with non-diabetics, both the annualised ANtransformed
CACS (0.61+1.66vs . 1.25+2.48) and the incidence of CAC
progression (28.4% vs 47.3%) were higher in diabetics
during a mean follow-up of 3.3 years (all p<0.001)
(figure 1). In subjects without established diabetes,
both the annualised AVtransformed CACS (0.52+1.71
vs . 0.71+1.59) and the incidence of CAC progression
(25.6% vs 31.4%) were lower in normal SBP_
Zelevated SBP . - (all p<0.001); in contrast, the annu-
alised AVtransformed CACS (1.22+1.95 vs . 1.28+2.86;
p=0.622) and the incidence of CAC progression (48.9%
vs 45.9%; p=0.248) were not different between normal

than in

Table 1 Baseline characteristics of participants with and without diabetes
Non-diabetes (n=9223) Diabetes (n=1531) P

Age, years 50.9+8.4 55.3+8.5 <0.001
Male, n (%) 7726 (83.8) 1366 (89.2) <0.001
SBP, mmHg 119.1£14.9 122.3+15.7 <0.001
DBP, mmHg 74.7+10.6 76.0+10.3 <0.001
BMI, kg/m? 24.4+2.7 25.2+2.8 <0.001
Obesity, n (%) 3712 (40.3) 775 (50.7) <0.001
Hypertension, n (%) 2981 (32.3) 878 (57.3) <0.001
Anti-hypertensive medication, n (%) 2036 (22.1) 667 (43.6) <0.001
Dyslipidaemia, n (%) 6143 (66.6) 1172 (76.6) <0.001
Current smoking, n (%) 2536 (28.2) 467 (31.8) 0.005
Laboratory findings

Total cholesterol, mg/dL 198.7+33.5 189.7+36.2 <0.001

Triglycerides, mg/dL 139.9+87.0 156.6+102.1 <0.001

HDL cholesterol, mg/dL 54.1+£16.3 51.3+16.9 <0.001

LDL cholesterol, mg/dL 122.7+£31.5 114.7+32.8 <0.001

Glucose, mg/dL 92.9+10.1 128.7+35.4 <0.001

HbA1C, % 5.5+0.4 6.8+1.1 <0.001

Values are given as mean+SD or number (%).

BMI, body mass index; DBP, diastolic blood pressure; HbA1C, glycated haemoglobin A1C; HDL, high-density lipoprotein; LDL, low-density

lipoprotein; SBP, systolic blood pressure.
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Figure 1 (A) Baseline and (B) changes of CACS according

to diabetes. CAC, coronary artery calcification; CACS,
coronary artery calcium score.

SBP and >elevated SBP
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(figure 2).

in subjects with diabetes

Clinical variables and CAC changes

In participants without diabetes, age, male sex, hyperten-
sion, dyslipidaemia, obesity, current smoking and base-
line CACS had a positive association with an annualised
AVtransformed CACS; normal SBp . was inversely
associated with an annualised AVtransformed CACS (all
p<0.05). In participants with diabetes, age, male sex,
hypertension and obesity were positively associated with
an annualised AVtransformed CACS (all p<0.05); however,
unlike in those without diabetes, normal SBP . - ‘had no

significant association with an annualised Atransformed
CACS (table 2).

Normal SBP_ . . and risk of CAC progression

Regarding the association between normal SBP . .
and the risk of CAC progression stratified by the pres-
ence of hypertension at enrolment (table 3), normal
SBP . .. was significantly associated with a decreased
risk of CAC progression in non-diabetics regardless of
hypertension. In contrast, no significant association was
observed between normal SBP_ . - and CAC progression
in diabetics with and without hypertension at enrolment.
In multiple Cox regression models, normal SBP . was

associated with a decreased risk of CAC progression in
non-diabetics after consecutive adjustment of age, sex,
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Figure 2 Normal SBP___ . and the changes of CACS in
(A) non-diabetics and (B) diabetics. CAC, coronary artery
calcification; CACS, coronary artery calcium score; SBP,

systolic blood pressure.

hypertension, dyslipidaemia, obesity, current smoking
and baseline CACS; however, this association between
normal SBP_ . . and the risk of CAC progression was not

observed in diabetics (table 4).

DISCUSSION

The CACS is an effective imaging tool for stratifying
CV risk over traditional risk factors in the population of
asymptomatic adults, with advantages such as low cost,
low variability, high reproducibility and easily obtainable
images.” ™ According to the results of the HNR study,"
repeated CT scans after 5 years provided the readjust-
ment of CV risk in asymptomatic adults with baseline
CACS <400. In contrast, additional assessment of CACS
did not add prognostic value in subjects with a baseline
CACS 2400, despite its high CV risk. Considering these
results emphasising the significance of the early detection
of the presence and progression of CAC, the strength of
the present study lies in its assessment of the association
between normal SBP . - and changes in CACS in a
large cohort of adults without a heavy CAC at baseline;
the proportion of participants with a baseline CACS >400
in our study was only 2.6% (1.9% in non-diabetics and
7.1% in diabetics, respectively).

Based on the evidence regarding (a) different athero-
sclerotic changes according to the presence of diabetes
and (b) the significance of early detection of CAC and
its progression, this longitudinal cohort study evaluated
the association of normal SBP_ . - with the risk of CAC
progression in a population of asymptomatic Korean
adults with low to intermediate CV risk, stratified by the
presence of established diabetes. As is well-known, base-
line CACS and incidence of CAC progression were signifi-
cantly higher in participants with diabetes than in those
without diabetes. During a mean follow-up of 3.3 years,
normal SBP . .= was independently associated with
a decreased risk of CAC progression in non-diabetics,
even after adjusting for traditional risk factors and base-
line CACS. However, no significant association between
normal SBP__. - and the risk of CAC progression was
observed in diabetics. These findings suggest that normal
SBP . .. may be more effective in preventing CAC
progression in asymptomatic adults without established
diabetes.

Patients with diabetes have a two- to four-fold higher risk
of CV mortality than those without diabetes.* Diabetes is
associated with accelerated atherosclerosis and is consid-
ered to be a coronary artery disease (CAD) equivalent.”’*!
A previous study has reported both higher CAC progres-
sion and lower event-free survival in diabetics compared
with non-diabetics in proportion to the extent of CAC
progression among 596 asymptomatic adults over a mean
follow-up of 56+11 months.” In the Diabetes Control
and Complications Trial/Epidemiology of Diabetes Inter-
ventions and Complications trials,” a baseline CACS
>100 was strongly associated with an increased risk of
subsequent occurrence of CV disease and major adverse
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Table 2 Association between clinical variables and coronary artery calcification changes according to diabetes status

Annualised Avtransformed CACS

Non-diabetes Diabetes

B 95% ClI P B 95% Cl P
Age, per-1 year 0.04 0.03 to 0.04 <0.001 0.04 0.03 to 0.05 <0.001
Male sex 0.45 0.36 to 0.55 <0.001 0.44 0.03 to 0.84 0.033
Hypertension 0.48 0.41t0 0.55 <0.001 0.29 0.04 to 0.54 0.025
Dyslipidaemia 0.27 0.20to0 0.34 <0.001 0.14 —-0.16 t0 0.43 0.356
Obesity 0.22 0.15t0 0.29 <0.001 0.27 0.02 to 0.51 0.035
Current smoking 0.10 0.02t00.18 0.010 -0.01 -0.28 t0 0.27 0.959
Baseline CACS, per-10 unit 0.01 0.01 to 0.02 <0.001 0.00 —0.01 to 0.01 0.262
Normal SBP -0.18 —-0.25to -0.12 <0.001 -0.07 -0.31t0 0.19 0.631

maintain

Univariate linear regression analysis was performed.

CAC, coronary artery calcification; CACS, coronary artery calcium score; SBP

events among 1156 adults with type one diabetes over a
follow-up of 10 to 13 years. These results have revealed
that both baseline and changes in CACS are independent
predictors for adverse clinical outcomes in patients with
established diabetes.

Approximately 65-85% of diabetics are in the clinical
condition of metabolic syndrome.* A previous large
cohort study observed that (a) both diabetes and meta-
bolic syndrome were significantly associated with subclin-
ical atherosclerosis and (b) diabetes strongly influenced
subclinical atherosclerosis independent of metabolic
syndrome and its individual components.” Data from
the KOICA registry previously showed that optimal
glycaemic control, defined as HbA1C of less than 7.0% at
the time of follow-up CAC scan, attenuated the progres-
sion of CAC in asymptomatic patients with diabetes.”
Anand et al examined the associations of demographic
data, traditional risk factors, glycaemic control, medi-
cation use and biomarkers with CAC progression in
asymptomatic 398 diabetics who had no history of CAD
over a mean follow-up of 2.5+0.4 years."" In their study,
only baseline CACS and suboptimal glycaemic control
were determined as independent predictors for CAC

systolic blood pressure maintenance.

maintain’

progression among the mentioned clinical variables.
Similarly, the present study found that glycaemic control
status reflected in HbAIC levels which were measured at
the time of follow-up CAC scan was inversely associated
with the annualised A\transformed CACS in participants
with diabetes beyond traditional risk factors and baseline
CACS (online supplemental table 1). In the subgroup
analysis for the pre-specified participants without baseline
CAC, SBP (per-1 mmHg increase), which was measured
at follow-up CAC scan, was significantly associated with
the annualised AVtransformed CACS in non-diabetics,
but notin diabetics (online supplemental table 2). There-
fore, achieving optimal glycaemic control may be the
primary target for preventing CAC progression in asymp-
tomatic diabetics without heavy CAC.

Several studies have reported the usefulness of a
lowered blood pressure threshold for diagnosing hyper-
tension according to the 2017 ACC/AHA, even in
young adults.”® *” In a Strategy of Blood Pressure Inter-
vention in the Elderly Hypertensive Patients (STEP)
trial,” intensive SBP control (target of 110-130 mmHg)
was associated with a lower incidence of major adverse
composite events compared with standard SBP control

Table 3 Association of normal systolic blood pressure maintenance with coronary artery calcification progression according
to the comorbidity of hypertension in non-diabetics and diabetics

CAC progression

HR 95% ClI P P for interaction
Non-diabetes 0.089
No hypertension (n=4392) 0.75 0.67-0.83 <0.001
Hypertension (n=4831) 0.88 0.78-0.99 0.029
Diabetes 0.845
No hypertension (n=821) 1.01 0.80-1.26 0.962
Hypertension (n=710) 1.00 0.82-1.22 0.986

Univariate cox regression analysis was performed.
CAC, coronary artery calcification.;
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Table 4 Risk of coronary artery calcification progression
related to normal systolic blood pressure maintenance in
non-diabetics and diabetics

CAC progression
HR 95% ClI P
Non-diabetes
Model 1 0.71 0.66 to 0.77 <0.001
Model 2 0.77 0.71 t0 0.83 <0.001
Model 3 0.82 0.75t0 0.88 <0.001
Model 4 0.81 0.75t0 0.88 <0.001
Diabetes
Model 1 0.93 0.80 to 1.07 0.301
Model 2 1.02 0.88to 1.19 0.776
Model 3 1.06 0.91 to 1.23 0.477
Model 4 1.08 0.93 to 1.26 0.327

Multivariate Cox regression models with adjustment using forced
entry method were analysed.

P values for interaction between diabetes and normal SBP_ . .
were 0.004.

Model 1: unadjusted.

Model 2: adjusted for age and sex.

Model 3: adjusted for age, sex, hypertension, dyslipidaemia,
obesity and current smoking.

Model 4: adjusted for age, sex, hypertension, dyslipidaemia,
obesity, current smoking, and baseline CACS.

CAC, coronary artery calcification.;

(target of 130-150mmHg), in 8511 Chinese patients
with hypertension aged 60-80 years. Unlike the SPRINT
trial, 1627 (19.1%) diabetics were included in the STEP
trial. According to the results of subgroup analysis in
the STEP study, the incidence of composite events was
higher in patients with diabetes than in those without
diabetes (5.4 vs 3.7%); however, the benefit of intensive
SBP control was not significant in diabetics (HR 0.77,
95% CI 0.50 to 1.77). In contrast, recent data from the
BPROAD trial confirmed the significance of intensive
treatment targeting a SBP of <120mmHg to reduce the
risk of major CV events in a diabetic population with an
increased CV risk,” as shown in the SPRINT trial.* There-
fore, normal SBP__ . is necessary to achieve a better
prognosis in middle- to old-aged adults who are at a high
CVrisk irrespective of established diabetes. Regarding the
prevention of subclinical atherosclerosis in asymptomatic
adults with low to intermediate CV risk, normal SBP .
demonstrated a substantial role in attenuating the risk of
CAC progression among non-diabetic participants of the
present study. The results of this study might support the
recent American Diabetes Association guidelines, which
maintain the target systolic and diastolic blood pressure
less than 130/80mmHg for most diabetic patients with
hypertension and recommend individualisation of inten-
sive target blood pressure goals based on their CV risk
and tolerance to therapy.”

Limitations

This study had some limitations. First, all participants
voluntarily visited the hospital for a general health exam-
ination, potentially introducing a selection bias. Second,
the use of pharmacological agents was not controlled
during the follow-up period because of the observa-
tional study design. Third, different CT scanners were
used across the participating centres; however, all partic-
ipants were examined with the same CT scanner at both
image acquisitions. Fourth, normal SBP . was defined
based on an SBP of less than 120mmHg at the time of
follow-up CAC scan without considering newly devel-
oped hypertension during follow-up periods. Instead, we
assessed the association of normal SBP . with CAC
progression according to the presence of hypertension
at enrolment in participants with and without diabetes.
Some participants with normal SBP . .~ might have
been misclassified as having >elevated SBP . . because
of the white-coat effect, which could attenuate the effect
of >elevated SBP__ - on the risk of CAC progression.
However, this study identified the significance of normal
SBP . . in non-diabetics for preventing CAC progres-
sion, despite the possible effect mentioned above. Fifth,
the information on the type of diabetes, the proportion of
insulin use and diabetes duration was not obtained in the
present study; however, (a) this study did not focus on the
effect of anti-diabetic management on CAC progression,
(b) most diabetic participants did not have heavy CAC at
baseline and (c) the level of HbA1C at follow-up CAC scan
was 6.8+1.1% in diabetics. Possible collider effects should
be considered when assessing the risk of CAC progres-
sion related to normal SBP . among diabetics. Finally,
the generalisability of our results may be limited, consid-
ering that the characteristics of patients with diabetes in
Asia are explicitly different from those of patients with
diabetes in other parts of the world."’ Nevertheless, to the
best of our knowledge, this longitudinal study is the first
to assess the association of normal SBP_ . . with the risk
of CAC progression according to diabetes in a large Asian
cohort. Additionally, this study shows the significance of
normal SBP in the early stage of coronary athero-

maintain

sclerosis in the absence of established diabetes.

CONCLUSIONS

The current study demonstrates the significance of
maintaining normal SBP to prevent CAC progression,
particularly in adults without diabetes who are at low to
intermediate CV risk, as recently suggested for deter-
mining a therapeutic target using CACS in an asymptom-
atic adult population. Further randomised investigations
with larger sample sizes are required to confirm these
findings.
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