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SUMMARY

Introduction: New cardiovascular prevention guidelines have recently been issued by the European Society of Car-
diology (ESC). Purpose: To record blood pressure (BP) target attainment according to the recent ESC cardiovascular
prevention guidelines. Methods: A retrospective observational study involving 1,334 dyslipidemic patients fol-
lowed-up for =3 years at the Outpatient Lipid Clinic in University General Hospital of loannina, Greece. BP target
attainment was recorded. ESC 2021 guidelines recommend a general target of BP <140/80 mmHg and individual
targets of: i) diastolic BP <80 mmHg in all patients and ii) systolic BP 120-130 mmHg in patients 18-69 years of
age without chronic kidney disease, or systolic BP 130-140 mmHg in patients 18-69 years of age with chronic
kidney disease, or in those =70 years of age. Results: Among the 1,334 subjects, 935 [45% men, 68 (60-75 years
old)] were diagnosed with hypertension and received antihypertensive treatment. Of those, 40% were =70 years
old, 19% were diagnosed with chronic kidney disease, 24% with atherosclerotic cardiovascular disease and 23%
with type 2 diabetes. Of those, 75% were receiving an angiotensin receptor blocker, 52% a thiazide diuretic, 52%
a calcium channel blocker, 37% a beta-blocker, 13% an angiotensin converting enzyme inhibitor; 6% an aldosterone
receptor blocker and 2% a centrally acting antihypertensive drug. Half of subjects had BP <140/80 mmHg, but
only 21% achieved the individualized BP targets. Conclusions: A considerable proportion of hypertensive patients
do not achieve target BP values.
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INTRODUCTION for 9.4 million deaths and 7% of global disability ad-

A plethora of observational and genetic epidemio- justed life-years.'” The risk of death from either
logical studies, along with randomized clinical trials coronary artery disease or stroke increases linearly
(RCTs) have shown that hypertension is a major from blood pressure (BP) levels as low as 90 mmHg
cause of cardiovascular disease (CVD), accounting systolic and 75 mmHg diastolic upward, whereas the
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absolute benefit of reducing systolic BP (SBP) de-
pends on the cardiovascular risk and the absolute
SBP reduction.’* Despite the available effective
blood-pressure lowering therapies, a significant pro-
portion of the hypertensive patients fail to control
their BP levels in clinical practice.>” In addition, the
guidelines for the management of arterial hyperten-
sion have been revised during the last decade, due
to tolerability and safety considerations concerning
the lower BP limits. 810

In this context, the aim of the present study was
to record the rates of BP target attainment according
to the cardiovascular prevention guidelines recently
issued by the European Society of Cardiology (ESC)
in 2021.

METHODS

This was a retrospective study including 1,334 con-
secutive adult patients with dyslipidemia who attend-
ed the Outpatient Lipid Clinic of the University Hos-
pital of Ioannina in Greece for =3 years (from 1999
to 2015).!

All study participants were Caucasians of Hel-
lenic origin. A complete assessment of their clinical
and laboratory profile was performed at the baseline
visit, after 6 months and at the most recent visit. Of-
fice BP measurements were based on ESC/European
Society of Hypertension (ESH) guidelines and per-
formed with a validated upper-arm cuff BP meas-
urement device and an appropriate cuff size. Study
participants were diagnosed with hypertension ac-
cording to ESC/ESH guidelines or in case of con-
comitant antihypertensive treatment.!

For the present analysis, we recorded subjects’
BP target attainment according to the recent ESC
2021 guidelines at their most recent visit.! These rec-
ommend a general target of BP <140/80 mmHg and
individual targets of: i) diastolic BP <80 mmHg in
all patients and ii) systolic BP 120-130 mmHg in pa-
tients 18-69 years of age without chronic kidney dis-
ease, or systolic BP 130-140 mmHg in patients 18-
69 years of age with chronic kidney disease, or in
those =70 years of age.

Statistical analysis

Continuous variables were tested for normality by
the Kolmogorov-Smirnov test and logarithmic trans-
formations were performed if necessary. Data are
presented as mean =+ standard deviation (SD) and
median [interquartile range (IQR)] for parametric

Table 1. Subjects' characteristics

Variables
Sex (male), % 45
Age, years 60 (52-67)
Age =70 years old, % 40
Atherosclerotic cardiovascular disease, % 24
Coronary heart disease, % 11
Stroke, % 11
Peripheral artery disease, % 3
Aortic abdominal aneurysm, % 1
Atrial fibrillation, % 1
Heart failure, % 1
Type 2 diabetes mellitus, % 23
Weight status

Normal weight, % 17

Overweight, % 50

Obesity, % 33
Chronic kidney disease, % 19
Metabolic syndrome, % 52
Smoking

Non-smokers, % 68

Former smokers, % 16

Smokers, % 16
Fasting plasma glucose, mg/dL. 98 (90-109)

Body mass index, kg/m?

Waist, cm

Systolic blood pressure, mmHg

Diastolic blood pressure, mmHg

Estimated glomerular filtration rate,
mL/min/1.73 m?

Total cholesterol, mg/dL

Triglycerides, mg/dL

High-density lipoprotein cholesterol,

28.7 (26.2-31.9)
100 (93-107)
130 (123-138)
78 (72-84)

67.2 (89.6-78.5)
171 (149-193)
111 (85-151)

mg/dL 52 (44-61)
Low-density lipoprotein cholesterol,
mg/dL 92 (75-111)
Concomitant treatment
Lipid lowering therapy, % 93
Glucose lowering therapy, % 23
Antiplatelet therapy, % 40

Variables are expressed as median (interquartile range),
unless percentages are shown

and non-parametric data, respectively. For categor-
ical values, frequency counts and percentages were
applied. Dependent sample t-test, parametric or non-
parametric, was performed to compare the change
of the variable of interest within the same group.
Two-tailed significance was defined as p <0.05.
Analyses were performed with the Statistical Pack-
age for Social Sciences (SPSS) v21.0 software (SPSS
IBM Corporation, Armonk, New York, USA).
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RESULTS

Among the 1,334 subjects, 935 [45% men, 68 (60-75
years old)] were diagnosed with hypertension and
received antihypertensive treatment. As shown in
Table 1, 40% of those were =70 years old, 24% were
diagnosed with atherosclerotic cardiovascular dis-
ease, 23% with type 2 diabetes and 19% with chronic
kidney disease.

As far as the subjects’ antihypertensive therapy
is concerned, 75% were receiving an angiotensin re-
ceptor blocker (ARB), 52% a thiazide diuretic, 52%
a calcium channel blocker (CCB), 37% a beta-block-
er, 13% an angiotensin converting enzyme inhibitor
(ACEIi), 6% an aldosterone receptor blocker and
2% a centrally acting antihypertensive drug. The ma-
jority of the study participants received dual (37%)
or triple combination (28%). Only 21% of the study
participants were on antihypertensive monotherapy
and 14% were treated with =4 blood pressure-low-
ering drugs.

During their 6-year follow-up, subjects’ SBP de-
clined from 144 (130-160) mmHg to 130 (123-138)
mmHg (p <0.05), and DBP from 90 (80-96) mmHg
to 78 (72-84) mmHg (p <0.05). Half of subjects had
BP <140/80 mmHg, but only 21% achieved the in-
dividualized BP targets. Specifically, 19% of the pa-
tients 18-69 years of age without chronic kidney dis-
ease had optimal BP levels, whereas 12% of those
with chronic kidney disease and 32% of the elderly
achieved the proposed BP targets.

DISCUSSION

To the best of our knowledge, our study is the first
to evaluate the rates of BP target attainment accord-
ing to the recent ESC cardiovascular prevention
guidelines. Nevertheless, our results showing low
rates of BP target attainment in clinical practice are
in line with previously published studies.>® An analy-
sis of data from medical databases derived from
7,092 treated hypertensive adult outpatients in three
excellence hypertension centers demonstrated a sim-
ilar treatment pattern to ours.” ARB/ACEi were the
cornerstone antihypertensive therapy (77%) fol-
lowed by calcium channel blockers (27%), beta-
blockers (36%) and diuretics (13%), whereas the
prescription rate of combination therapies was 51%.
Only 20% of the study participants achieved optimal
BP levels according to the ESC/ESH 2018 guide-
lines.” Likewise, another cohort (n=5,308) has re-
cently demonstrated low attainment rates of the BP
targets recommended by the American (ACC/AHA,

2017), European (ESC/ESH, 2018), United King-
dom (NICE, 2019), and International Society of Hy-
pertension (ISH, 2020) guidelines.® In that study,
28.4% of the antihypertensive drugs were prescribed
as a combination therapy, whereas the most fre-
quently used antihypertensive drugs were ARB/
ACEi (31.4%), calcium channel blockers (CCBs)
(17.5%) and beta-blockers (15.4%).5 Although the
rate of NICE 2019 BP target (<140/90 mmHg or
<150/90 mmHg for the patients =80 years of age)
attainment was 65.6%, the corresponding stricter
BP targets were lower (39.5%, ACC/AHA 2017;
43%, ESC/ESH 2018; and 40.8%, ISH 2020).°
Therefore, ‘stricter’ BP targets seem difficult to be
achieved in clinical practice, as already noticed in
the case of the individualized BP targets in our study.

There are several reasons that might account for
this poor goal achievement in clinical practice. Al-
though we were unable to identify any potential risk
factor accounting for low BP target attainment in
our study, a post-hoc analysis of the SPRINT trial
has previously shown that patients’ older age, higher
SBP, underlying chronic kidney disease, higher num-
ber of antihypertensive drugs and moderate cognitive
impairment were associated with failure to achieve
the intensive SBP target.” Patients’ compliance with
treatment also merits a major role. Thus, patient ed-
ucation and the availability of fixed-dose combina-
tions; might improve their adherence.!!

The current study has some limitations. First, the
present study relied on office-based BP measure-
ments. Thus, no data on white-coat or masked hy-
pertension was available. Second, due to the retro-
spective design of our study, we were unable to ob-
tain complete information regarding factors associ-
ated with BP target attainment, such as physical ac-
tivity, some cardiometabolic risk factors, and diet.
Finally, our data were collected before the an-
nouncement of the current ESC 2021 guidelines
(1999-2015).

CONCLUSIONS

The present study shows that a considerable propor-
tion of hypertensive patients do not achieve the pro-
posed BP targets recommended recently by the ESC.
Considering the fact that hypertension is a modifi-
able cardiovascular risk factor, continued efforts to
optimize BP control by confronting any potential
risk factors and improving patients’ compliance are
imperative in everyday clinical practice.
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Eniteuén TWV OTOXWV AVILUNEPTAGLKNG AYWYNG
ocUP@WVa PE TG NPOoPAteG KATeUBUVTNPLEG 06N-
vigg kapbiayyelakng npédAnyng tng Eupwnaikng
Kapdlonoyikng Etatpeiag.
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Eloaywyr): Mpdo@ata avakolvwBnKav ol KaTEUBUVINPLEG
06NYIEG YIa TNV QVTIETWNION TNG APTNPLAKNG UNEPTAONG
ano tnv Eupwnaikn Kapdlodoyikn Etaipeia (ESC).
JKondg: H kataypagn Tou NocootoU eNTEUENG TwV NPo-
TEWVOPEVWY OTOXWV TNG AVTIUNEPTAGIKAG aywyng oUp-
PWVAa PE TI§ NPpOoPATEG KATEUBUVINPIEG 06NYieS Kap-
dlayyelakng npéAnywng ESC 2021. MéBobot: Mpokeltal
V1@ pla avadpoplki PeAéTn Napatnpnong, otnv onoia
ouppeteixav 8ladoxikoi eviAlkeg aoBeveig pe duoAint-
dalpia mou napakodoubnBnkav yla =3 xpdvia oto e€w-
1ePIKO latpeio Alatapaxwv tou MetaBoAlopou Twv Al-
nidiwv Kat Maxuoapkiag Tou MaveniotnptakoU Mevikou
Noookopeiou lwavvivwy. Kataypdpnke to nocootd eni-
TeUENG TV OTOXWV TNG AVIIUMNEPTACIKAG aywyng. Ot
npdo@ateg 0dnyieg ESC 2021 NpoTEIVOUV TOV YEVIKO
0téXx0 w¢ AN <140/80 mMmMHQ Kal TouG £€aTOPIKEUE-
VOUG 0TOX0UG WG €ENG: i) Slaotonikn Al <80 mmHg o€
0AouUG Toug aoBeveig Kal ii) cuotoAlkn A 120-130
mmHQg o€ aoBevelg 18-69 £1wV XwPI§ XxpOvia VEPPIKN
v600 1 ouotonikn Al 130-140 mmHg o€ aoBeveig 18-
69 ETWV E XPOVIA VEPPIKA VOOO 1 OE EKEIVOUG E NALKIG
>70 etwv. Anotenéopara: Anod toug 1,334 aoBeveig, 935
[45% avdpeg, 68 (60-75 €1wv)] eAdpBavav avtunepta-
olkn aywyn. And autoug, 40% eixav nAkia =70 €10y,
10 19% eixe 61ayVwobE(l Pe xpdvia VEPPIKN VOG0, To 24%
pe KapblayyeLaKn VOO0 Kal To 23% pe oakxapwdn bla-
BAtn.’Ocov apopd 1o €60 TwV AVTIIUNEPTACIKWY Pap-
pdkwy, 10 75% twv acbevwy eAdpBave évav avaotonéa
TWV UN0SOXEWV TNG AYYELOTEVAIVNG, TO 52% £va Bela-
Q81KS BloUPNTIKO, TO 52% évav aviaywvioth SlavuAwv
aoBeotiou, To 37% €vav B-anokAesloth, to 13% évav
avaoTtonéa Tou PETATPenTIKOU evZUPOU TNG ayYELOTEV-
olvng, 10 6% £vav avaotonéa tou unodoxéa tng ando-
OTEPOVNG KAl TO 2% £vav KEVIPIKWE SpwV avilunepta-
0lkd @Aappako. Ot plooi acBeveig eixav AN <140/80
mmHg, aAAd pévo to 21% eixe NETUXEL TOUG £€QTOWI-
KEUPEVOUG OTOXOUG TNG AVILUNEPTACLIKNG AYWYNG. SU-
pnepdopata: Eva onpaviiké nocootd acevwy dev nL-
TUYXAVEL TOUG 0TOXOUG TNG AVIIUMEPTACIKAG AYWYNG
OTNV KaBNPEPIVA KALVIKA MPAKTIKA.
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