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2

Received 11 November 2020; revised 21 November 2020; editorial decision 15 December 2020; accepted 16 December 2020

Aims

Current European guidelines recommend the SCORE to estimate 10-year cardiovascular mortality in patients with
moderate/low cardiovascular risk. SCORE was derived from the general population. The objective of this study
was to investigate the estimated 10-year cardiovascular mortality according to the SCORE in a historic and a contemporary cohort of hypertensive patients.

...................................................................................................................................................................................................
After exclusion of secondary prevention and diabetes, 3086 patients were analysed in the OLD-HTA (1969–90)
Methods
and 1081 in the NEW-HTA (1997–2014) Lyon cohorts. SCORE was calculated using the low and high cardiovascuand results
lar risk equations and charts, and patients classified as being at low (0%), moderate (1–4%), high (5–9%), and very
high (>_10%) risk. In the OLD-HTA cohort, 10-year cardiovascular mortality was higher (1.2%, 5.5%, 17.7%, and
27.0%) than that predicted by the low-risk equation (0%, 1.7%, 6.4%, and 14.8%). In the NEW-HTA cohort, similar
results were observed (1.1%, 4.7%, 15.1%, and 15.2% vs. 0%, 1.9%, 6.2%, and 11.7%, respectively). Using the highrisk equation, mortality was underestimated in both cohorts, but the difference was smaller. The diagnostic performance of the high-risk equation was lower than the low-risk equation in both cohorts, considering the SCORE
as a continuous or a categorical variable (Likelihood ratio test P < 0.05 for all comparisons in OLD-HTA). Similar
results were obtained using SCORE charts.

...................................................................................................................................................................................................
SCORE underestimates the 10-year cardiovascular mortality risk in hypertensive patients in a historic cohort and
Conclusion
in a contemporary one. The algorithm to predict cardiovascular mortality in hypertensive patients needs an update
given new information since its creation.
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Introduction
Risk stratification in hypertensive patients is largely based on the prediction of 10-year cardiovascular mortality by SCORE as recommended by
the European guidelines on cardiovascular disease (CVD) prevention.1,2
Whether SCORE is adapted to hypertensive patients remains uncertain.
Indeed, SCORE was developed on large European cohorts issued from
the general population in the 70s and in the first part of the 80s,3 and the
prevalence of hypertension or of uncontrolled hypertension in these
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cohorts was very low.3 Risk equations were provided for high- and lowrisk regions according to different European countries, yet several limitations of SCORE were underlined particularly the absence of separate
charts for diabetes, absence of risk estimation for patients <40 years,
and lack of screening of hypertension-mediated organ damage
(HMOD).4 Furthermore, some specific subgroups of patients were not
fully evaluated in the SCORE project3; they were arbitrarily reclassified
as high risk (markedly elevated single risk factor, such as blood pressure—BP >_180/110 mmHg, diabetes mellitus, or HMOD) or very high
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risk (overt CVD, diabetes mellitus with target organ damage, and/or severe chronic kidney disease).2 This is of great importance as such reclassification has marked implications in terms of risk factor management.5
In addition, since its publication, the need for its recalibration has been
emphasized in some countries including Denmark.4 In France, the calibration was not confirmed by the analysis of other cohorts, moreover,
the low prevalence of hypertension in cohorts used in the SCORE project questions its applicability to this setting.3
The prognostic value of SCORE has never been tested in hypertensive patients and particularly those with intermediate or high risk
that are not as closely monitored and treated as other conditions,
such as diabetes or secondary prevention.5,6 The aim of this study
was to test the performance of SCORE in two different cohorts of
hypertensive patients: the OLD-HTA cohort which is contemporary
to the studies used for the development of the SCORE and the
NEW-HTA cohort, which is more indicative of current hypertensive
disease.

Methods
Patients
In the seventies, hypertension was defined by an office BP >160/
95 mmHg; since 1977, the threshold was set at 140/90 mmHg.7 The
OLD-HTA Lyon cohort comprises 4061 patients who visited the cardiology department of the Louis Pradel Hospital (Lyon, France) for a workup of their hypertension between January 1969 and December 1990 and
who have extensive followed-up. The first part of this cohort (January
1969–December 1976) have been previously described.8 Herein, we also
used the second period of recruitment of the OLD-HTA cohort (January
1977–December 1990). The NEW-HTA cohort started in the nineties
and is still recruiting in the cardiology department of the Croix-Rousse
Hospital (Lyon, France).9 Currently, the data of 1611 patients included
from January 1997 to January 2014 are available. In this study, we
excluded from both cohorts patients lost to follow-up, those data missing
for the calculation of the SCORE, and those at very high risk [secondary
prevention for stroke, heart failure, and peripheral or coronary artery disease; diabetes mellitus; or estimated glomerular filtration rate (eGFR)
<30 mL/min]. A total of 3086 patients fulfilled these criteria in the OLDHTA and 1081 in the NEW-HTA (Figure 1).
In the OLD-HTA cohort, oral consent was obtained from all patients
in accordance with the French legislation prevailing in the 1970s. The
study was approved by the local review board and by the national data
protection commission (Commission Nationale Informatique et Liberté,
CNIL). Under French law, as mentioned in several published technical
notes, in line with European directives, only the approval of the CNIL is
required for single-centre observational usual-care studies, such as the
one reported here.10 The NEW-HTA cohort was approved by the ethics
committee and written informed consent was obtained from all patients.
The vital status query was approved by national authorities before data
extraction by the office for national statistics (Institut National de la
Statistique et des Etudes Economiques, INSEE).

Baseline work-up
A standardized form, which has modestly changed over the study periods,
was filled out for each patient. It included various morphometric characteristics, risk factors for cardiovascular events (smoking status, alcohol intake, salt consumption, etc.), history of CVD, current medication, and
known symptoms as previously described.8,9

P.-Y. Courand et al.

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

Smoking status was based on current tobacco consumption or
stopped <5 years previously. In the OLD-HTA cohort, BP was measured
with a manual sphygmomanometer in the supine position. Systolic BP
(SBP), diastolic BP, and pulse pressure (PP) were recorded as the mean of
six measurements. Mean daytime BP measured with oscillometric devices
was used in the NEW-HTA cohort. Three grades of hypertension were
defined as proposed by the current guidelines.1 As mean daytime BP may
underestimate office BP from 5 to 20 mmHg, an additional analysis was
performed in the NEW-HTA cohort by arbitrarily increasing SBP by
10 mmHg for each patients.11,12 An overnight fasting blood sample was
drawn for haemogram and plasma measurements (electrolytes, creatinine, glucose, and total cholesterol). Diabetes was retrospectively identified by either fasting glucose >_1.26 g/L (>_7.0 mmol/L) on two separate
occasions, or current use of antidiabetic medication. Renal function was
estimated using the Modification in Diet in Renal Disease (MDRD) formula to assess the eGFR. CKD-EPI equation was not used as this requires
a specific creatinine measurement (isotope dilution mass spectrometry)
that was not available during the enrolment of the OLD-HTA cohort.
Previous CVD included history of heart failure, coronary artery disease,
peripheral arterial disease, and stroke.

Assessment of the SCORE
We measured SCORE using the low-risk equation appropriate for
France and described by Conroy et al.3 as it may lead to a different estimation of the SCORE in older patients, in those with very high BP, or
high total cholesterol (SCORE equation). These formulas are detailed in
the Supplementary material online. SCORE was also calculated according
the guidelines using the low cardiovascular risk chart.1,2 These charts are
used to define 10-year cardiovascular mortality risk by selecting the cell
nearest to the patient’s age, BP, and total cholesterol.2 For patients
younger than 40 years, SCORE was calculated as for those 40 years of
age; for those with grade 3 hypertension SCORE was calculated as for
those with 180 mmHg of SBP. For exploratory analyses, SCORE was also
estimated using the high-risk SCORE equation and chart developed for
eastern European countries.3 Patients were then classified according to
four subgroups using the SCORE equation or chart: low risk (SCORE
<1%), moderate risk (1% <_ SCORE <5%), high risk (5% <_ SCORE
<10%), and very high risk (SCORE >_ 10%).

Assessment of HMOD
HMOD was defined in the present study as previously described13:
heart involvement in case of electrical left ventricular hypertrophy
(LVH) using a Sokolow index >3.5 mV, pulse pressure >60 mmHg in
patients >60 years old, and kidney involvement in case of eGFR
<60 mL/min/1.73 m2.

Assessment of outcomes
Deaths at 10 years of follow-up were obtained from the Répertoire
National d’Identification des Personnes Physiques (RNIPP; a directory maintained by the INSEE). All subjects not officially declared dead were considered to be alive at the end of follow-up. The primary endpoint was
cardiovascular death (stroke, heart failure, myocardial infarction, or sudden death) as classified by the French national Epidemiological Center
On Medical Causes Of Death (Centre d’Epidémiologie sur les Causes
Médicales de Décès, CépiDC).14

Statistical analyses
Continuous variables approximating normal distributions were summarized as mean ± standard deviation (SD). Continuous variables with
skewed distributions were summarized as median (interquartile range,
IQR). Categorical variables were expressed as percentages. Analysis of
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Figure 1 Study flowchart.

Table 1

Baseline characteristics of the OLD and NEW HTA cohorts

Characteristics

OLD-HTA cohort N 5 3086

NEW-HTA cohort N 5 1081

Demographic
Mean age (years)

P values

....................................................................................................................................................................................................................
43.2 ± 13.9

48.2 ± 14.3

<0.001

Men, n (%)

1747 (56.6)

537 (49.7)

<0.001

Current smoking, n (%)
BMI (kg/m2)

1386 (44.9)
25.2 ± 4.6

217 (20.1)
26.3 ± 4.8

<0.001
<0.001

SBP (mmHg)
DBP (mmHg)

170 ± 33
99 ± 19

153 ± 19
94 ± 13

<0.001
<0.001

Grade 3 hypertension, n (%)

1250 (40.5)

168 (15.5)

<0.001

Cardiac

Target organ damages
ECG LVH (%)

349 (11.3)

141 (13.0)

146 (4.7)

102 (9.4)

<0.001

eGFR (mL/min)

83 (69–99)

88 (74–102)

<0.001

eGFR <60 mL/min, n (%)
Total cholesterol (mmol/L)

395 (12.8)
5.8 ± 1.2

78 (7.2)
5.3 ± 1.0

<0.001
<0.001

Number of antihypertensive treatment

0 (0–2.0)

1.0 (0–2.0)

<0.001

Low-risk SCORE equation
High-risk SCORE equation

1.0 (0.0–3.0)
2.0 (1.0–5.0)

1.0 (0.0–3.0)
2.0 (0.0–5.0)

Pulse pressure >60 mmHg in patients

0.136

aged >60 years (%)
Biochemical

0.060
0.006

Low-risk SCORE chart

1.0 (0.0–3.0)

1.0 (0–3.0)

0.052

High-risk SCORE chart

2.0 (1.0–6.0)

2.0 (1.0–5.0)

0.049

Data are mean ± SD or median ( interquartile range, IQR).
BMI, body mass index; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; LVH, left ventricular hypertrophy; SBP, systolic blood pressure.

variance or non-parametric tests were used as appropriate to compare
continuous variables between subgroups. The v2 testing was used for
between-group comparisons of dichotomous variables.
The prognostic value of SCORE for cardiovascular mortality was
examined as a categorical variable [four subgroups: low risk (0%),

..
..
..
..
..
..
..
.

moderate risk (1–4%), high risk (5–9%), and very high risk (>_10%)] and as
a continuous variable for in the OLD-HTA and NEW-HTA cohorts.
Considering the SCORE as a categorical variable, cardiovascular deaths
were first estimated using the Kaplan–Meier method (log-rank statistic)
during a 10-year follow-up period. Then a survival analysis was performed
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Figure 2 Kaplan–Meier survival curves for cardiovascular mortality according to low-risk and high-risk SCORE equation in the OLD-HTA (A and B)
and in the NEW-HTA cohort (C and D).

for both SCORE considered as a continuous and a categorical variable
using a Cox regression model at 10 years of follow-up.
The predictive accuracy of SCORE was determined using Harrell’s
C-index.15 In addition, the information gain in predicting the outcome
by high-risk SCORE was compared to the low-risk SCORE using the
likelihood ratio test. Analyses were repeated after classifying patients
with grade 3 hypertension or HMOD at high risk (SCORE value was
extrapolated for all these patients at 7.5%, median between 5% and
10%). Sensitivity analyses were performed after exclusion of patients
with grade 3 hypertension or HMOD and by adding arbitrarily
10 mmHg of SBP to the value of each patient in the NEW-HTA. Tenyear cardiovascular mortality predicted by SCORE and observed in the
cohorts were plotted on graph.
The analyses were performed using SPSS v20.0.0 (SPSS, Chicago, IL,
USA) and STATA 12 (Stata Corporation, College Station, TX, USA). A
P-value <0.05 was considered for statistical significance.

Results
Baseline patient characteristics
in the OLD-HTA (N ¼ 3086) and in the
NEW-HTA (N ¼ 1081) Lyon cohorts
Patients in the OLD-HTA cohort were younger, more frequently
men, and more frequently smokers; they also had higher BP, cholesterol levels, and SCORE in comparison of those enrolled in the
NEW-HTA cohort (Table 1). A total of 1444 (46.8%) patients in the

..
.. OLD-HTA cohort, and 742 (68.6%) in the NEW-HTA cohort
.. received antihypertensive treatment at baseline; notably, none of the
..
.. OLD-HTA patients received calcium channel blockers, while 544
.. (50.3%) of the NEW-HTA did so. The drugs used in each cohort are
..
.. detailed in Supplementary material online, Table S1. The patients of
.. the NEW-HTA were preferentially switched, at least 2 weeks before
..
.. work-up, to antihypertensive treatment that did not interfere to the
.. renin–angiotensin–aldosterone system for detecting secondary
..
... forms of hypertension (n = 907, 83.9%). In the OLD-HTA cohort, no
.. patient was treated with statins, whereas nine patients received this
.. drug at baseline in the NEW-HTA cohort.
..
..
.. Outcomes according to the SCORE in
..
.. the OLD-HTA (N ¼ 3086) and in the
..
.. NEW-HTA (N ¼ 1081) Lyon cohorts
..
.. After 10 years of follow-up, there were 182 cardiovascular death in
.. the OLD-HTA cohort and 38 in the NEW-HTA cohort. Outcomes
..
.. were analysed according to the four SCORE subgroups [low risk
.. (0%), moderate risk (1–4%), high risk (5–9%), and very high risk
..
.. (>_10%)]. As shown by Kaplan–Meier curves, the cardiovascular mor.. tality increased significantly and gradually with each additional
..
.. STRATA of SCORE in both cohorts using the low-risk equation or
.. chart (Figure 2 and Supplementary material online, Figure S1A and C)
..
.. and the high-risk equation or chart (Figure 2 and Supplementary ma.. terial online, Figure S1B and D). In univariate Cox regression analyses,
..
. SCORE equation and chart were a significant predictor of
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cardiovascular mortality when tested as a continuous and as a categorical variable (Supplementary material online, Table S2).
The mean observed 10-year cardiovascular mortality rate was
0.9–4.6-fold higher than predicted both in the OLD-HTA and in the
NEW-HTA considering SCORE as a categorical variable and the
low-risk SCORE equation or chart (Table 2; Supplementary material online, Figures S2 and S3A and C). The difference was still present
but less pronounced when the high-risk SCORE equation or chart
was used (Table 2; Supplementary material online, Figures S2 and
S3B and D). The same analyses were also performed for the
SCORE as a continuous variable and an underestimation was found
when using the low-risk equation for cardiovascular mortality in
the OLD-HTA and in the NEW HTA cohorts (Figure 3A and C); this
underestimation was weaker when the high-risk equation was used
(Figure 3B and D). Similar observations were observed using
SCORE chart instead of the SCORE equation in both cohorts
(Supplementary material online, Figure S4). An additional analysis
was performed in the NEW-HTA cohort after an increase of
10 mmHg of SBP to correct a potential underestimation by mean
daytime BP; the results vary marginally with again an underestimation of mortality (Supplementary material online, Figure S5).

Table 2 Ten-year cardiovascular mortality observed in
Kaplan–Meier curves and estimated by the SCORE in
the OLD and NEW-HTA cohorts
Low-risk SCORE

Observed Estimated Observed Estimated

.................................................................................................
OLD-HTA cohort using equations (N = 3085)
SCORE 0

Sensitivity analysis after exclusion of
grade 3 hypertension and HMOD
After exclusion of patients with grade 3 hypertension and HMOD, a
total of 1512 were analysed in the OLD-HTA cohort, and 633 in
the NEW-HTA cohort. A greater underestimation of mortality was
found with the low-risk SCORE equation or chart in comparison to
the high-risk SCORE equation or chart (Supplementary material
online, Table S3). When considering the SCORE as a continuous
variable, the low-risk equation underestimated cardiovascular mortality, while the rate of death seemed more appropriate when using
the high-risk equation and chart in both cohorts (Supplementary
material online, Figures S6 and S7). The accuracy of the high-risk
SCORE equation was not greater than the low-risk SCORE equation to predict cardiovascular mortality except for the categorical
equation analysis in NEW-HTA (Supplementary material online,
Table S4).

Analysis after reclassification of grade 3
hypertension and HMOD
After reclassification of patients with grade 3 hypertension and
HMOD as having a SCORE of 7.5, the estimation of mortality by
SCORE was, overall, more appropriate. The low-risk SCORE

0.0

0.9 ± 0.4

0.0

SCORE 1–4 4.5 ± 0.5
SCORE 5–9 17.7 ± 2.1

1.2 ± 0.3

1.7 ± 1.0
6.4 ± 1.3

3.4 ± 0.5
9.5 ± 1.4

1.9 ± 1.0
6.8 ± 1.4

SCORE >_10 27.0 ± 3.5

14.8 ± 4.6

21.9 ± 2.1

18.1 ± 8.5

OLD-HTA cohort using charts (N = 3085)
SCORE 0
1.3 ± 0.9
0.0
SCORE 1–4

6.0 ± 1.6

SCORE 5–9 25.6 ± 5.7
SCORE >_10 33.0 ± 10.3

1.1 ± 0.1

0.0

1.7 ± 1.0

6.7 ± 1.6

1.7 ± 0.9

6.4 ± 1.2
15.2 ± 4.5

9.2 ± 3.9
17.3 ± 4.4

7.0 ± 1.3
17.1 ± 8.2

NEW-HTA cohort using equations (N = 1081)
SCORE 0
SCORE 1–4

Diagnostic performance of the low- and
high-risk equation or charts to predict
cardiovascular mortality
When considering the SCORE as a continuous variable the best performance were observed with the low-risk equation or chart; the
same was found when SCORE was considered as a categorical variable (Table 3). While the proportion of death predicted seems more
appropriate with the high-risk SCORE chart (Table 2), the accuracy
of the latter was significantly lower than the low-risk equation or
chart for all analyses in OLD-HTA and for categorical analyses in the
NEW-HTA (C-index and likelihood ratio test; Table 3).

High-risk SCORE

................................... ...................................

1.1 ± 0.7
4.7 ± 1.0

0.0
1.9 ± 1.0

1.6 ± 0.9
3.9 ± 1.0

SCORE 5–9 15.1 ± 4.0

6.2 ± 1.3

8.2 ± 2.4

6.6 ± 1.4

SCORE >_10 15.2 ± 10.0 11.7 ± 1.6
12.3 ± 4.2
NEW-HTA cohort using charts (N = 1081)

14.1 ± 4.2

SCORE 0

1.0 ± 0.6

0.0
2.0 ± 1.1

0.0

1.6 ± 0.9

0.0

SCORE 1–4 4.8 ± 1.1
SCORE 5–9 15.8 ± 4.1

2.0 ± 1.0
6.3 ± 1.3

3.4 ± 0.9
6.9 ± 2.1

1.9 ± 1.1
6.5 ± 1.4

SCORE >_10 15.2 ± 6.4

11.8 ± 2.2

15.7 ± 4.7

14.7 ± 4.4

Data are % of death in Kaplan–Meier curves ± SD for observed cardiovascular
mortality, data are calculated SCORE ± SD for estimated cardiovascular
mortality.
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equation or chart underestimated cardiovascular mortality in comparison to the high-risk SCORE (Supplementary material online,
Table S5), and that the accuracy of the high-risk equation or chart was
lower than the low-risk SCORE in the OLD-HTA cohort
(Supplementary material online, Table S6).

Discussion
In this study, we tested the prognostic value of SCORE in two
cohorts of hypertensive patients: the first one (OLD-HTA) recruited
during a contemporary period of the SCORE project one and the second one (NEW-HTA) reflecting current practice. We observed
that the low-risk equation or chart of SCORE, markedly underestimated cardiovascular death, even after exclusion of grade 3 hypertension, electrical LVH, and moderate CKD. This underestimation
was expected for the OLD-HTA cohort considering the higher risk
profile and the use of less effective anti-hypertensive treatments16
but also the higher therapeutic targets7 and the low proportion of
patients with severe hypertension in the cohorts used to construct
the SCORE,3 however, it is more surprising for the NEW-HTA cohort who notably had a better BP and who received modern drugs.
This underestimation was observed although the patients were managed in a European Excellence Center for hypertension (exploration
of secondary forms, therapeutic optimization), and after exclusion of
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Figure 3 Observed and estimated cardiovascular mortality at 10-year follow-up according to low-risk and high-risk SCORE equation in the OLDHTA cohort (A and B) and in the NEW-HTA cohort (C and D) using SCORE as a continuous variable.

patients at very high cardiovascular risk (established cardiovascular
disease, chronic kidney disease stage 4 and diabetes) or high risk
(electrical LVH and chronic kidney disease stage 3). Interestingly,
the underestimation was not completely corrected when the highrisk equation or chart was used; although predicted cardiovascular
mortality seemed closer to that observed when using the high-risk
equation or chart there was a higher degree of misclassification
(worse accuracy than the low-risk SCORE equation or chart). This
observation indicates that moderate to severe hypertensive
patients probably required a different cardiovascular risk estimation
than SCORE. Our results must be balanced by a low incidence of a
cardiovascular mortality which may limit the interpretation of our
data in a modern cohort of hypertensive patients and require external validation. Another important point may be related to the misclassification of cause of death as patients did not have verbal
autopsy and the real cause of death may be frequently inappropriate.17 To correct misclassification of death, specific statistical formula have been proposed and demonstrated a lower incidence of
events.18 Taken together our data presented herein use similar
method than the SCORE project3 and bring into question the value
of using SCORE as a mandatory step for risk stratification in
hypertension.
Other risk stratification scores have been published to predict cardiovascular events, notably the Framingham, QRISK, PROCAM, and
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PCE, but were also derived from general populations,19–22 and are
likely to also underestimate the risk of hypertensive patients. These
scores cannot be tested in this study because we did not have information regarding cardiovascular events and some parameters that
are required to calculate these are missing. Some authors have, however, developed scores specifically for hypertensive patients included
in randomized trials,23,24 but these studies have several limitations
including a shorter (5 years) prediction risk for ASCOT24 and also
the presence of patients with overt cardiovascular disease for
INDANA,23 and are not included in international guidelines.1
Another point to consider is that it is also recommended that
HMOD be used to guide the classification of cardiovascular risk,1 the
number of which gradually increases this risk.13 However, this is
poorly done, particularly in primary care,25 owing to the relatively
high number of analyses to be conducted for this to be complete.
The World Health Organization recommend for all hypertensive
patients a plasma creatinine measurement with eGFR and 12-lead
electrocardiogram (ECG) for LVH screening26 that may be easily
implemented in a majority of countries. Herein, the reclassification of
patients with electrical LVH and moderate chronic kidney disease did
not increase the performance of SCORE; other approaches, including
simple biomarkers (NT-proBNP or troponin), may be helpful to improve risk stratification of hypertensive patients beyond SCORE
evaluation.9,27
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Table 3 Predictive accuracy and information gain for
cardiovascular mortality in the OLD-HTA cohort
(N 5 3086) and in the NEW-HTA cohort (N 5 1081)
C95% CI
index

Pvalue

Low-risk SCORE continuous

0.782

0.749–0.815

—

High-risk SCORE continuous
Low-risk SCORE categorical

0.775
0.758

0.741–0.809
0.725–0.791

0.003
—

High-risk SCORE categorical

0.753

0.720–0.786

0.035

.................................................................................................
OLD-HTA cohort using equation
(N = 3086)

OLD-HTA cohort using chart
(N = 3086)
Low-risk SCORE continuous

0.778

0.746–0.812

—

High-risk SCORE continuous
Low-risk SCORE categorical

0.770
0.765

0.735–0.805
0.733–0.79

0.012
—

High-risk SCORE categorical

0.748

0.713–0.782

<0.001

NEW-HTA cohort using equation
(N = 1081)
Low-risk SCORE continuous

0.711

0.633–0.789

—

High-risk SCORE continuous
Low-risk SCORE categorical

0.700
0.687

0.618–0.781
0.617–0.758

0.171
—

High-risk SCORE categorical

0.641

0.561–0.722

0.005

Low-risk SCORE continuous

0.724

0.648–0.799

—

High-risk SCORE continuous
Low-risk SCORE categorical

0.708
0.703

0.627–0.788
0.634–0.773

0.094
—

High-risk SCORE categorical

0.657

0.575–0.739

0.011

NEW-HTA cohort using chart
(N = 1081)

P-value compared low- and high-risk charts for each variable using the likelihood
ratio test.
C-index, Harell’s C-index; CI, confidence interval.

Limitations
Given the techniques available at the time of the study, the parameters we used to detect HMOD were less sensitive than those used
today.9,28 Echocardiography and cardiac MRI are more sensitive than
electrocardiography in diagnosing LVH, assessing cardiovascular risk,
and guiding patient management. Yet, eGFR and ECG still represent
the only HMOD recommended in every hypertensive patient.
Another limitation of the study is the absence of prediction of nonfatal events that were not reported in the databases used, however,
this endpoint was not used in the SCORE project. Furthermore, the
results may not be extended to hypertensive patients treated with
statins as the vast majority of patients in this study were free of hypolipidaemic drugs. In addition, we did not have information during the
follow-up period regarding the adherence to antihypertensive drugs,
or the occurrence of obesity and diabetes as it was also the case in
the SCORE project.3 Moreover, the data obtained in the NEW-HTA
cohort may be limited by a small number of endpoints. Finally, we
should mentioned that we cannot fully excluded some misclassification regarding cause of death and a proportion of patients lost to follow-up.

..
.. Conclusion
..
..
.. This study demonstrated that the low-risk SCORE chart underesti.. mated the risk of cardiovascular mortality in 2-Fr cohorts of hyper..
.. tensive patients, and this was not corrected when the high-risk
.. SCORE chart was used. Taken together, a new risk score is needed,
..
.. possibly based on both cardiovascular risk factors and HMOD, to
.. better predicted cardiovascular mortality in hypertensive patients
..
.. without overt cardiovascular disease and diabetes.
..
..
..
.. Supplementary material
..
..
.. Supplementary material is available at European Journal of Preventive
.. Cardiology online.
..
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