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ABSTRACT

Background: Risk stratification in type 2 diabetes mellitus (DM2) patients constitutes a real clinical challenge.

Objectives: 1) To stratify cardiovascular risk in a population with DM2 in primary prevention, using different risk scores; 2) To
describe the prevalence of atherosclerotic carotid plaque (ACP); 3) To analyze the correlation and concordance between the different
risk scores; and 4) To evaluate the discriminative capacity of the different scores to identify the presence or absence of ACP.
Methods: Observational, cross-sectional, multicenter study. Patients with DM2 in primary prevention without lipid-lowering treat-
ment were included. The following risk scores were calculated: Framingham scores for cardiovascular disease (FrCVD) and for
coronary heart disease (FrCHD), the 2018 ACC/AHA (AHA2018), PREVENT (AHA2023) and Diabetes-2 (S2-DBT) scores, and
UKPDS scores for fatal coronary heart disease (UKPDS-FCHD), non-fatal coronary heart disease (UKPDS-NFCHD), fatal stroke
(UKPDS-FS) and non-fatal stroke (UKPDS-NFS). Correlation and concordance between them were evaluated. The discriminative
capacity of the different scores for PAC prediction was analyzed using ROC curves.

Results: A total of 170 patients were included in the study, (mean age of 61.2+10.8 years, 58.8% men). The proportion of patients
classified as at least high risk was 71.2%, 39.9%, 43.6%, 23.9%, 20.9%, 53.4%, 9.8% and 49.7% when the FrCVD, FrCHD, UKPDS-
NFCHD, UKPDS-FCHD, UKPDS-NFS, AHA2018, AHA2023S and 2-DBT scores, respectively, were applied. No patient was clas-
sified with risk 220 % when using UKPDS-F'S score. A good correlation was observed between all scores assessed (Spearman s rho
values between 0.64 and 0.98). The overall agreement between the scores was fair (Fleiss Kappa coefficient of 0.38). The prevalence
of ACP was 50.6%, higher in the upper risk strata of all the scores evaluated. The analysis of the ROC curves showed a very good
predictive capacity of all the scores for ACP detection.

Conclusion: Cardiovascular risk was considerable for most of the scores evaluated, with an adequate correlation, but a fair concord-
ance between the different scores. A very good predictive ability of all scores for ACP detection was observed.

Key words: Diabetes mellitus - Cardiovascular risk - Cardiovascular risk factors - Atherosclerosis - Carotid artery disease - Data
correlation

RESUMEN

Introduccion: La estratificacién de riesgo en el paciente con diabetes mellitus tipo 2 (DM2) constituye un verdadero desafio clinico.
Objetivos: 1) Estratificar el riesgo cardiovascular en una poblacién con DM2 en prevencién primaria, utilizando diversos puntajes
de riesgo; 2) Describir la prevalencia de placa aterosclerética carotidea (PAC); 3) Analizar la correlacién y concordancia entre los
diferentes puntajes de riesgo; 4) Evaluar la capacidad discriminativa de las distintas puntuaciones para identificar la presencia o
ausencia de PAC.
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Material y métodos: Estudio observacional, de corte transversal y multicéntrico. Se incluyeron pacientes con DM2 en prevencién
primaria sin tratamiento hipolipemiante. Se calcularon los siguientes puntajes de riesgo: Framingham para enfermedad cardiovas-
cular (PF-CV) y para enfermedad coronaria (PF-Cor); ACC/AHA 2018 P-AHA2018; PREVENT P-AHA2023; SCORE2-Diabetes (PE2-
DBT); y los puntajes UKPDS para enfermedad coronaria fatal (P-UKPDS-ECF), enfermedad coronaria no fatal (P-UKPDS-ECNF),
accidente cerebrovascular fatal (P-UKPDS-ACVF) y no fatal (P-UKPDS-ACVNF). Se evalué la correlaciéon y concordancia entre
ellos. Se analiz6 mediante curvas ROC la capacidad discriminativa de los distintos puntajes para la predicciéon de PAC.

Resultados: Se incluyeron 170 pacientes [edad media 61,2 (10,8) anos, 58,8% hombres]. La proporcién de sujetos clasificados como
de al menos alto riesgo fue del 71,2%, 39,9%, 43,6%, 23,9%, 20,9%, 53,4%, 9,8% y 49,7% cuando aplicamos los PF-CV, PF-Cor,
P-UKPDS-ECNE P-UKPDS-ECF, P-UKPDS-ACVNE P-AHA2018, P-AHA2023 y PE2-DBT, respectivamente. Ningin paciente fue
clasificado con un riesgo =20 % al utilizar el P-UKPDS-ACVE. Se observé una buena correlacion entre todos los puntajes evaluados
(valores de coeficiente rho de Spearman entre 0,64 y 0,98). La concordancia global entre los puntajes fue regular (coeficiente Kappa
de Fleiss de 0,38). La prevalencia de PAC fue del 50,6 %, mayor en los estratos de mayor riesgo de todos los puntajes evaluados. El
analisis de las curvas ROC mostré una muy buena capacidad predictiva de todos los puntajes para la deteccién de PAC.

Conclusién: El riesgo cardiovascular observado fue considerable para la mayoria de las puntuaciones evaluadas; con una adecuada
correlacion, pero una concordancia regular entre los distintos puntajes. Se observé una muy buena capacidad predictiva de todos los
puntajes para la detecciéon de PAC.

Palabras clave: Diabetes mellitus - Riesgo cardiovascular - Factores de riesgo cardiovascular — Aterosclerosis - Enfermedad de las

arterias carétidas - Correlacion de datos

INTRODUCTION

In 2021, the global prevalence of type 2 diabetes mel-
litus (DM2) in people aged 20-79 years was estimated
to be 10.5%, representing approximately 537 million
individuals. (1) By 2045, the prevalence is projected
to increase by 12.2%, equivalent to 783 million peo-
ple. Healthcare costs associated with DM2, were es-
timated at $966 billion in 2021, and are projected to
increase to more than $1 trillion in 2045. According
to the Fourth National Survey of Risk Factors (2018),
the prevalence of DM2 in Argentina, based on self-
reporting, is 12.7%, which represents a significant
increase compared with previous editions of that re-
port. (2) This increase seems to be closely related to
the sustained growth in the prevalence of obesity in
the population.

Atherosclerotic cardiovascular disease continues
to be the main cause of morbidity and mortality as-
sociated with DM2, (3) approximately doubling the
risk of developing a wide variety of vascular diseases,
independently of conventional risk factors (4). In this
context, the CAPTURE study revealed that about one
in three patients with DM2 has established cardiovas-
cular disease. (5)

Based on early studies, the cardiovascular risk as-
sociated with DM2 was considered for many years to
be equivalent to that of coronary heart disease. (6,7)
However, with the emergence of new data, some au-
thors have questioned this premise. (8,9) Although it
is clear that patients with DM2 constitute a higher-
risk population, it is likely that not all of them present
the same level of vulnerability. In this context, the
use of various risk scores and additional tools, such
as the detection of subclinical atheromatosis, could
help to optimize cardiovascular risk stratification in
this population. (10) A more accurate estimation of
cardiovascular risk would allow better individualiza-
tion of prevention strategies, focusing interventions
of greater intensity (and greater costs) on subjects
at higher risk. Although there are several tools used
for cardiovascular risk estimation, and many of them
have been evaluated in our population, (11) two new

tools derived from the most widely used cohorts were
published in mid-2023. The first is the updated 2023
American College of Cardiology (ACC) and American
Heart Association (AHA) cardiovascular risk scores
designed for the general population (called PREVENT,
which we will refer to as AHA2023). The second is a
specific tool for the diabetic population, developed in
Europe, called SCORE2-Diabetes (which we will refer
to as S2-DBT). (12-14) So far, we do not know how
these tools would classify our patients with DM2,
their relationship with other tools, and their ability to
predict subclinical atherosclerotic disease.

Considering the above, the objectives of this work
were: 1) To stratify cardiovascular risk in a population
with DM2 in primary prevention, using different risk
scores; 2) To describe the prevalence of atherosclerotic
carotid plaque (ACP) in the different risk categories
defined by the scores used; 3) To analyze the corre-
lation and concordance between the different risk
scores; 4) To evaluate the discriminative capacity of
the different scores to identify the presence or absence
of ACP.

METHODS

An observational, cross-sectional, multicenter cohort study
was carried out, consecutively evaluating patients attending
the cardiovascular prevention clinics of five centers located
in the Autonomous City of Buenos Aires and the Province of
Buenos Aires.

Patients with a diagnosis of DM2, defined by at least
two fasting blood glucose values =126 mg/dl, blood glucose
=200 mg/dl at 2 hours after the oral glucose tolerance test,
or a glycosylated hemoglobin (HbAlc) value >6.4%, were in-
cluded. (15,16) Patients with a history of acute myocardial
infarction, coronary angioplasty, myocardial revasculariza-
tion surgery, stroke, peripheral vascular disease, as well as
patients receiving statin treatment were excluded. This last
exclusion was intended to allow baseline risk stratification
before any modification of the lipid profile, since this profile
is a key component in the calculation of cardiovascular risk.
Patients who were not receiving statins could have no medi-
cal indication or, more likely, could not be complying with
the treatment despite having an indication for their use.

Laboratory data, clinical history, and usual medica-
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tion were collected. Based on this information, the follow-
ing 10-year cardiovascular risk scores were calculated: the
Framingham score for cardiovascular disease (FrCVD) (17)
and for coronary heart disease (FrCHD); (18) the ACC/AHA
2018 (AHA2018) (19) and AHA2023 risk scores; (12,13,20)
the S2-DBT for low-risk population score; (14) and the Unit-
ed Kingdom Prospective Diabetes Study (UKPDS) scores for
fatal coronary heart disease (UKPDS-FCHD), nonfatal coro-
nary heart disease (UKPDS-NFCHD), fatal stroke (UKPDS-
FS), and nonfatal stroke (UKPDS-NFS). (21,22)

Given the availability of the method in all participating
centers and the evidence supporting the presence of ACP as
an independent predictor of coronary events, this tool was
chosen as a surrogate marker of clinical atherosclerotic dis-
ease. (23) Ultrasound was used as a noninvasive method for
ACP detection. Plaque characterization was based on the
presence of the following criteria: 1) abnormal wall thick-
ening (intima-media thickness >1.5 mm), 2) structural al-
teration (protrusion into the lumen or loss of alignment with
the adjacent wall), and 3) abnormal wall echogenicity. The
prevalence of ACP was compared between the different risk
strata (quartiles) according to each of the scores used.

A Receiver Operating Characteristic (ROC) curve analy-
sis was performed to determine the area under the curve
(AUC), with the aim of evaluating the discriminative capac-
ity of the different scores to identify the presence or absence
of ACP. To establish the optimal cut-off point (OCP) for each
score, the Youden index, defined as the maximum vertical
distance between the ROC curve and the statistical prob-
ability line, was used.

Statistical analysis

Continuous variables with normal distribution were ex-
pressed as mean and standard deviation (SD,) and as median
and interquartile range (IQR) for non-normal distribution.
Comparison between groups was performed using Student's
test in the case of normal distribution or the Mann-Whitney-
Wilcoxon test when this condition was not met. Categorical
variables were presented as percentages, and their compari-
son between groups was performed using the chi-square test.
Due to the non-normal distribution of the scores evaluated,
the correlation between the different risk scores was evalu-
ated using Spearman's rho correlation coefficient, and was
defined as null, poor, low, moderate, good or very good, if this
coefficient was 0.0-0.20, 0.21-0.40, 0.41-0.60, 0.61-0.80, 0.81-
1. The overall and pairwise concordance between risk scores
was estimated according to the classification of patients into
categories of "low/moderate" or "high/very high" cardiovas-
cular risk, using the specific cut-off points defined for each
score. The Fleiss Kappa coefficient was used to determine
overall concordance and Cohen's Kappa coefficient for pair-
wise concordance, and were considered low, fair, moderate,
good and very good, if the coefficients were <0.20, 0.21-0.40,
0.41-0.60, 0.61-0.80, or 0.81-1, respectively. A value of two
tailed p<0.05 was considered statistically significant. Statis-
tical analysis was performed using R v 4.4.2 software. (24)

Ethical considerations

The present study was performed in accordance with the
ethical standards of the declaration of Helsinki (25), and the
law on personal data protection 25326. (26)

RESULTS

A total of 170 patients were included in the study, mean
age of 61.2 (10.8) years, 58.8% men. Mean HbAlc was

7.1 (1.3) and 14.9% were receiving insulin treatment.
Median time of DM2 evolution was 5 (2-10) years. A
total of 31.7% patients were overweight, 51.1% had
some degree of obesity, and only 1 out of 5 was at a
healthy weight. A total of 73.4 % had low-density li-
poprotein cholesterol (LDL-C) levels above 100 mg/dl.
In addition, 64.1 % of the patients had hypertension,
18.8 % were smokers and 3.6 % had a history of atrial
fibrillation. Table 1 shows population characteristics.

Median (IQR) values of FrCHD, FrCVD, S2-DBT,
AHA2018, and AHA2023 scores were 18 (10.3-27.0),
29 (16.5-47.8), 9.8 (6.7-13.0), 21.7 (9.5-37.0), and 10.0
(5.8-15.0), respectively. Similarly, according to the
UKPDS scores, the median values for coronary heart
disease (fatal and nonfatal), fatal coronary heart dis-
ease, stroke (fatal and nonfatal), and fatal stroke were
18 (10.5-29.1), 10.7 (5.2-19.3), 8.0 (3.7-15.9), and 1.1
(0.5-2.2), respectively.

The proportion of subjects classified as at least high
risk was 71.2%, 39.9%, 53.4%, 9.8%, and 49.7% when
applying the FrCVD, FrCHD, AHA2018, AHA2023,
and S2-DBT scores, respectively. Regarding the UK-
PDS models, the proportion of patients so categorized
was 43.6%, 23.9% and 20.9% when using UKPDS-
NFCHD, UKPDS-FCHD and UKPDS-NFS scores,
respectively. Of note, no patient was classified with a
risk = 20% when applying the UKPDS-FS score.

A significant correlation was observed between all
the scores assessed, with Spearman’s rho coefficient
values ranging from 0.64 to 0.98 (Figure 1A). How-
ever, despite this correlation, the overall concordance
between scores was fair, with a Fleiss Kappa coefficient
of 0.38. Pairwise agreement was evaluated for all the
scores, with the exception of the UKPDS-F'S score, be-
cause it classified all patients as "low/moderate risk"
and the categories could not be compared. Cohen's
Kappa coefficients are presented in Figure 1B.

Overall, the prevalence of ACP was 50.6%, with
a higher proportion in men than in women (60% vs.
37.1%, p=0.005). This prevalence increased progres-
sively in the higher risk strata (quartiles) in all scores
assessed. Although the highest prevalence was record-
ed in the upper quartile with the UKPDS-NFCHD and
AHA2023 scores (95.2% and 95.1%, respectively), the
range of variation within this quartile was relatively
narrow (81.4% - 95.2%) (Figure 2). Patients with the
presence of ACP were significantly older 62.7(7.7) vs.
55.1 (10.0) years, p <0.001, and with a lower propor-
tion of women (30.2% vs. 52.4%, p=0.005). In addi-
tion, they had more frequent hypertension, smoking
habit and a longer time of DM2 evolution compared
with the group without ACP. All cardiovascular risk
scores assessed showed significantly higher mean val-
ues in patients with ACP (Table 2).

Analysis of ROC curves showed a very good predic-
tive ability of all scores for plaque detection. The UK-
PDS scores presented practically identical AUC values
(= 0.88). Among the remaining scores, those that best
classified patients were the AHA2018, AHA2023, and
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Table 1. Total population characteristics, stratified by sex.

Continuous variables, mean (SD) Overall

or median (IQR) n=170
Age, years 61.2 (10.8)
Total cholesterol, mg/dL 200.7 (36.2)
LDL-C, mg/dL 121.1 (34.1)
HDL-C, mg/dL 45.7 (13.4)
Triglycerides, mg/dL 172.4(101.2)
Body mass index, Kg/m? 30.6 (5.7)
HbA1c, % 7.1(1.3)
DM2 evolution, years 5(2-10)

Categorical variables, n (%)

61.0 (11.3) 61.5(10.1) 0.761
202.7 (40.2) 197.8 (29.6) 0.384
126.3 (37.5) 113.9 (27.4) 0.021
41.8(10.4) 51.3(15.2) <0.001
184.3 (115.7) 155.4 (73.3) 0.067
29.9(5.2) 31.7 (6.1) 0.043
7.1(1.2) 6.9 (1.4) 0.328

6 (2-10) 4 (2-8) 0.101

Hypertension 109 (64.1)
Active smoking 32 (18.8)
Atrial fibrillation 6(3.6)

Zeiasr:éiilzehistory of early coronary artery 30(17.6)
ACP 86 (50.6)
Insulinized 25 (14.9)

70(70.0) 39 (55.7) 0.084
25(25.0) 7(10.0) 0.001

6(6.1) 0(0.0) 0.097
23(23.0) 7(10.0) 0.047
60 (60.0) 26 (37.1) 0.005
18(18.2) 7(10.1) 0.223

ACP: atherosclerotic carotid plaque; DM2: type 2 diabetes mellitus; HbA1c: glycosylated hemoglobin; HDL-C: high-density lipoprotein cholesterol;
IQR: interquartile range; LDL-C: low-density lipoprotein cholesterol; SD: standard deviation

S2-DBT, with AUC values of 0.86, 0.86, and 0.87, re-
spectively. As shown in Figure 3, the OCPs varied ac-
cording to the score evaluated.

DISCUSSION

The identification of patients at risk of developing
cardiovascular events represents one of the most com-
plex challenges in clinical practice. Over time, various
tools have been proposed to estimate the risk of future
events in patients with DM2, although new cardiovas-
cular risk calculators have recently been introduced.
In our study, we compared eight predictive scales in a
group of patients with DM2 without history of cardio-
vascular disease and analyzed their relationship with
the presence of ACP.

A key point for discussion is the role of risk scores
in patients with DM2 in primary prevention. The
2018 AHA/ACC guidelines for lipid management rec-
ommend administration of moderate-intensity statins
in patients aged 40-75 years with DM2, and no cardio-
vascular history. (19) However, they suggest stratify-
ing cardiovascular risk (AHA18S) to administer high-
intensity statins in those at higher risk. An expert
consensus on the role of non-statin therapies, pub-
lished in 2022 by the same scientific societies, recom-
mends in this population the administration of high-
intensity statins when the calculated cardiovascular
risk is equal to or greater than 7.5% at 10 years, and
the addition of ezetimibe when the risk exceeds 20%

and LDL-C is >70 mg/dL. (27) On the other hand,
the 2023 European guidelines for the management
of cardiovascular disease in patients with DM2 sug-
gest using the S2DBT to classify patients into the fol-
lowing categories: low risk (<5%), moderate risk (5-
10%), high risk (>10% and <20%), and very high risk
(=20%). (28) Lipid-lowering medication, the choice of
antidiabetic drugs, and therapeutic targets vary ac-
cording to the risk of each patient. Similarly, the latest
Cardiovascular Prevention Consensus of the Argen-
tine Society of Cardiology (SAC) follows this approach,
endorsing cardiovascular risk stratification as the ba-
sis for defining the type and intensity of treatments in
the patient with DM2. (29) Our study revealed that a
significant proportion of persons with DM2 were clas-
sified as at least high cardiovascular risk according to
most of the scores evaluated. However, this proportion
varies, being lower when scores assessing a reduced
number of clinical events are analyzed and, even more,
if only fatal events are considered. Such is the case of
the UKPDS-FS, where no patient showed a risk 220%.
On the other hand, the scores used do not always con-
sider the same variables. A particular case is that of
the-AHA2018 and AHA2023 scores, where the differ-
ence in the classification of patients as high risk was
notably greater in the former (50.4% vs. 9.8%). Unlike
the 2018 calculator, PREVENT includes body mass in-
dex, estimated glomerular filtration rate, and option-
ally HbAlc and urinary albumin-to-creatinine ratio.
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Fig 1. Correlation and concordance between the different scores assessed. A: Correlation coefficient between the different
cardiovascular risk scores. B: Overall and pairwise concordance of the different cardiovascular risk scores. The UKPDS-FS score was
not evaluated since no patient was categorized as high risk. For score abbreviations see the Methods section
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Fig. 2. Prevalence of plaque, according to the cardiovascular risk quartiles of the different scores evaluated.
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Table 2. Patient characteristics according to the presence or absence of ACP

n=84 n=86
Age, years 55.1 (10.0) 67.2(7.7) <0.001
Total cholesterol, mg/dl 199.0 (35.9) 202.4 (36.6) 0.542
LDL-C, mg/dl 115.7 (32.7) 126.4 (34.9) 0.043
HDL-C, mg/d| 47.3(14.7) 44.2 (11.8) 0.13
Triglycerides, mg/dl 185.6 (125.2) 159.4 (68.6) 0.092
Body mass index, Kg/m?2 31.3(5.8) 30.0 (5.5) 0.158
HbA1c, % 6.9 (1.4) 7.2(1.1) 0.138
DM2 evolution, years 4 (1.25-6) 8(3-12) <0.001
FrCVD, % 19.6 (9.4-30.4) 42.4 (27.4-56,8) <0.001
FrCHD, % 13,0 (8.0-20.0) 24.5(16.0-31.0) <0.001
AHA2018,% 10.1 (4.6-21.2) 34.4(21.6-48.7) <0.001
UKPDS-NFCHD, % 10.7 (6.4-16.3) 26.5 (18.6-44.1) <0.001
UKPDS-NFS, % 4.3(1.6-6.8) 14.5 (8.3-29.4) <0.001
UKPDS-FCHD, % 5.5(2.5-10.4) 17.8(10.9-34.9) <0.001
UKPDS-FS, % 0.6 (0.2-1.0) 2.0(1.20-4.0) <0.001
S2-DBT, % 6.8 (4.4-9.5) 12.9 (10.1-16.5) <0.001
AHA2023,% 6.0 (3.8-9.4) 13.9(10.3-19.1) <0.001
n=84 n=86

Women 44 (52.4) 26 (30.2) 0.005
Hypertension 41 (48.8) 68 (79.1) <0.001
Active smoking 10 (11.9) 22 (25.6) 0.002
Atrial fibrillation 1(1.2) 5(5.8) 0.235
Family history of early coronary artery disease 15(17.9) 15(17.4) 1
Insulinized 10(12.2) 15 (17.4) 0.46

ACP: atherosclerotic carotid plaque; DM2: type 2 diabetes mellitus; HDL-C: high-density lipoprotein cholesterol; IQR: interquartile range. LDL-C:
low-density lipoprotein cholesterol; SD: standard deviation. For score abbreviations see the Methods section.

In addition, PREVENT omits ethnicity, which was in-
cluded in the 2018 calculator. In fact, in other popula-
tions it has also been observed that the AHA18S tends
to overestimate risk compared to the AHA2023. (30)
The concepts of concordance and correlation are
widely used to assess the association between vari-
ables, but, although related, they represent different
approaches. (31) Correlation focuses on the relation-
ship between observed changes in two variables, i.e.,
how one varies as a function of the other. In contrast,
concordance focuses on the degree of coincidence be-
tween two methods of measuring or classifying the
same variable. Thus, while correlation measures as-
sociation, concordance evaluates the degree of agree-
ment between the results. In this sense, our study
showed a high correlation between the different
models analyzed. Previously, our research group had
reported similar results in a population with DM2,

though without including the new cardiovascular risk
scales. (32) However, in our study, the concordance
in the classification of patients as "high risk" was low
or moderate among the different scores evaluated. In
the general population, several studies have shown
that the application of different cardiovascular risk
prediction models in the same group of patients can
generate discrepancies in risk classification in about
30% of cases. (33) In particular, when comparing
the Framingham model with the European SCORE
model, the concordance reported was mild to moder-
ate. (34,35) Similar data have been reported in our re-
gion. For example, in Colombia, the kappa coefficient
of concordance between the Framingham model and
SCORE for the classification of patients as high risk
was 0.28, indicating low concordance. (36) Similarly,
in Peru, limited agreement was observed between the
AHA/ACC equations and six different cardiovascular
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Fig. 3. ROC curves, AUC and OCP of the different cardiovascular risk scores evaluated.
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risk estimation scales. (37)

A recent analysis by Dziopa et al. compared the per-
formance of 22 cardiovascular risk models, including
both those designed specifically for persons with DM2
and others originally developed for the general popula-
tion. The study evidenced remarkable variability in the
predictive ability of these models. Surprisingly, the re-
sults indicated that models based on the general popu-
lation did not necessarily underperform compared with

Risk Scores

FrCvD, AUC=0.82, OCP = 25.5
— FrCHD, AUC=0.77,0CP =175
— AHA2018, AUC=0.86, OCP = 14.1
— S2-DBT, AUC=0.87, OCP =11.2

AHA2023, AUC = 0.86, OCP = 10.7

1.00

Risk Scores

UKPDS- FCHD, AUC=0.88, OCP =8.5
— UKPDS- NFS, AUC=0.88, OCP =7.6
— UKPDS- NFCHD, AUC=0.87, OCP=17.6
UKPDS- FS, AUC=0.88, OCP = 1.1

1.00

DM2-specific models. (38) Even the non-specific scores
included a small percentage of patients with DM2 in
their derivation cohorts (e.g., FrCVD score 5%, FrCHD
score 5.2%, and AHA2018 score between 1% and 14%,
depending on the cohort evaluated). This unexpected
result highlights that DM2-specific models do not nec-
essarily outperform general models in predicting car-
diovascular events. In other words, these findings chal-
lenge the assumption that incorporating DM2-related
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variables-such as HbAlc and disease duration-always
improves risk predictive ability. (39) After adjusting for
differences in population characteristics and baseline
risk, recalibration significantly improved the perfor-
mance of many models. This emphasizes the impor-
tance of making local adaptations of widely used mod-
els (recalibration). (40) Overall, the global prevalence
of ACP in people aged 30-79 years in 2020 was estimat-
ed to be 21.1%, equivalent to approximately 816 mil-
lion people affected, with 59% increase since 2000. (41)
As expected, DM2 proved to be one of the risk factors
most closely associated with the increased likelihood of
developing ACP. In our study, we found that approxi-
mately 1 in 2 patients with DM2 had ACP. These re-
sults are consistent with previous reports. For example,
a study conducted in Taiwan (42) reported a prevalence
of 53.6%, whereas another conducted in China found
44.9%. (43) In the latter case, and as in our study, the
authors reported that subjects with ACP were older,
had longer evolution of DM2, and had a higher preva-
lence of hypertension. Finally, and in line with the cur-
rent findings, the study previously conducted by this
group of investigators showed a prevalence of ACP of
51%. (32) These findings have notable clinical implica-
tions. According to the SAC Consensus on the manage-
ment of patients with DM2 and cardiovascular disease
in patients with low or intermediate risk (<20%), it
could be useful to screen for subclinical atheromatosis,
since its presence would allow the patient with DM2 to
be recategorized as very high risk. (44) Furthermore,
this finding justifies the intensification of lipid-lower-
ing treatment, also prioritizing the use of antidiabetic
drugs with proven cardiovascular efficacy.

Finally, in our investigation, all the scores evalu-
ated demonstrated a very good ability to predict the
presence of ACPE, with AUC above 0.75. However, the
OCP varied considerably among the different scores
evaluated. Some showed values close to the high-risk
threshold (20%) established by the guidelines recom-
mending their use, such as the FCVS and FCDS. Simi-
larly, S2-DBT score presented an OCP close to 10%,
the threshold considered by the respective guidelines
to define high cardiovascular risk. In contrast, other
scores, such as the AHA2018 score and, especially, the
AHAZ2023 score showed significantly lower OCP than
the commonly used high-risk thresholds, suggesting
that many patients with scores that were not as high
could nevertheless present ACP.

This study has several limitations. First, it was a
cross-sectional study with a small number of patients.
Consequently, our findings should be confirmed in
larger studies. Secondly, all participants were recruit-
ed from outpatient cardiovascular prevention clinics
belonging to cardiology centers, which could have
introduced a selection bias. Furthermore, this condi-
tions its extrapolation to daily health care practice.
Finally, this study did not aim to evaluate the validity
of the risk scores analyzed in our country. However,
we consider that our findings highlight the difficulties

inherent to cardiovascular risk stratification in this
population, as well as the relevance of having local ad-
aptations of the predictive models usually employed.

CONCLUSIONS

The observed cardiovascular risk was considerable ac-
cording to most of the scores assessed; however, risk
stratification was heterogeneous, with adequate cor-
relation but only modest concordance between the
different scores. In other words, these findings re-
flect that our patients with DM2 are not uniformly
classified when applying different predictive tools.
The prevalence of ACP was significantly increased
in strata with higher estimated risk. Understanding
the relationship between the presence of ACP and dif-
ferent estimation tools could improve the accuracy of
cardiovascular risk assessment in patients with DM2
and optimize treatment in those most likely to have
an event.
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