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I EDITORIAL

Cardiovascular risk scores: Great Tools... When Used by Good

Physicians

Puntajes de riesgo cardiovascular: una gran herramienta... cuando son usados

por un buen médico
LEOPOLDO PEREZ DE ISLA"®, ADRIANA SALTIJERAL CEREZO>

Risk scores or risk scales are equations designed to
determine the likelihood of an event occurring. In car-
diology, cardiovascular risk scales are intended to cal-
culate the probability of an individual’s experiencing
a cardiovascular event over a period. Because of their
widespread use, when we refer to risk scales, we are
generally talking about scores that predict the occur-
rence of cardiovascular events related to atherosclero-
sis. But we must not forget that there are other scores
dealing with other types of heart diseases. As the
article in question states, (1) these scales are merely
mathematical equations based on a series of variables
that define risk much better than those same variables
separately, as they consider the interactions that exist
between their presence and intensity. The variables
usually used should be accessible, pragmatic and, at
the same time, valid for prediction. The accuracy of a
risk equation in predicting the probability of an event
occurring is usually calculated using a mathematical
index called Harrell’s C-index. (2)

Risk scores are very useful clinical tools, but we
must be aware of their limitations before using them.
Firstly, many important variables are not considered
when designing a risk equation; therefore, they will
have no effect in determining greater or lower risk.
A clear example is seen in equations that include sys-
tolic blood pressure but not diastolic blood pressure
for risk assessment. (3) What about a patient who
has elevated diastolic pressure and controlled systolic
pressure? Is his/her risk not increased? We believe this
may be an example as easy to understand as the fact
that body mass index is not yet included in many risk
estimation scores. (3) Secondly, we must bear in mind
that risk equations determine probability of experi-
encing a cardiovascular event in a population and not
in a specific subject. Therefore, we can state that a
certain probability will be fulfilled in a population of,
for example, 1000 subjects, but we will most likely not
be able to determine the exact probability of suffering
a cardiovascular event in a specific subject. Further-

more, another important aspect to highlight is that
these equations are designed for patients in primary
prevention. The question we should ask ourselves
when thinking about this detail is the following: is
a patient with subclinical atherosclerosis a primary
prevention patient or a secondary prevention patient?
Should we use these equations designed for patients
in primary prevention, that is, without cardiovascular
disease, in patients who have subclinical disease? This
is another unresolved issue.

Another limitation to consider is that risk strati-
fication is based on the numerical result of the equa-
tion. As the authors show in the article, patients with
a score < 5%, between 5% and 7.4%, between 7.5%
and 19.9%, and = 20% were classified as low risk, “bor-
derline” risk, moderate risk, and high risk, respec-
tively. The limitation, on this occasion, lies in setting
these thresholds, since they are completely arbitrary
cut-off points, not based on mathematical-epidemio-
logical data or clinical data. This by no means implies
that risk stratification is not useful, but we should be
cautious and flexible in implementing and using these
thresholds.

In the article written by Professor Daniel A. Sin-
iawski et al., (1) the authors try to evaluate whether
three modulators, lipoprotein (a) levels, detection of
carotid atherosclerotic plaques and coronary artery
calcium score, are useful not only for optimizing car-
diovascular risk stratification but also for modifying
lipid-lowering treatment, specifically use of statins.
Undoubtedly, these are challenging questions in our
society, which condition clinical and economic consid-
erations, and their results provide us with important
conclusions for our daily practice. The study is well
designed, based on data obtained from a considerable
sample of patients. Importantly, one of the risk modu-
lators, lipoprotein (a), is a causative factor of cardio-
vascular disease while the other modulators, detection
of carotid atherosclerotic plaques and coronary artery
calcium score, measure the consequence of the effect
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of risk factors. We would like to give a critical com-
ment on two aspects: the fact that the patients came
from a single center and the existing selection bias,
since they were subjects who had attended a cardio-
vascular prevention clinic.

The paper has many positive aspects to highlight.
Firstly, and unlike many other studies, more than half
of the individuals analyzed are women, so the data
provided are more realistic than in other studies with
a very high percentage of men. Interestingly, almost
one third of the population has elevated lipoprotein(a)
levels. Lipoprotein(a), a risk factor involved in both
coronary atherosclerosis (4-6) and in the development
of aortic valve stenosis, (7) is becoming increasingly
important. There is still no specific treatment for el-
evated lipoprotein(a); nevertheless, new drugs are
being developed with great expectations. (8) Another
very important fact is the high prevalence of subclini-
cal atherosclerosis, both in carotid and coronary arter-
ies, in a relatively young population. These data may
overlap with those found in Spain in the PESA study
(9) in a population with no apparent cardiovascular
disease and with a slightly lower mean age. Also, the
lack of agreement between the presence of carotid ar-
tery atherosclerosis and the presence of coronary ar-
tery atherosclerosis is a result that was already found
in previous articles. (9) This lack of association may be
explained because the different risk factors have dif-
ferent tropism for different arterial vascular territo-
ries. Thus, hypercholesterolemia has a special tropism
for the coronary arteries while hypertension is more
directed towards carotid artery disease.

The article also defines the pragmatic approach
to risk assessment that has been carried out in these
patients. This approach has not only improved cardio-
vascular risk stratification, but has also led to chang-
ing their therapeutic management, specifically by in-
tensifying lipid-lowering treatment.

New developments in artificial intelligence may
become a very useful future tool for risk stratifica-
tion, (11) but nowadays a good score combined with
modulators, as those shown by Professor Daniel A.
Siniawski’s team in his article, are the scientific basis
for the management of our patients. We should never
forget that medicine is a science, but it is also an art,

and that doctors experience and knowledge of their
patients provide a level of excellence that is impossible
to achieve by other means.
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Learning from the past; improving the future

Aprendiendo del pasado; mejorando el futuro

VENU MENON'

Primary percutaneous intervention (PCI) is the rep-
erfusion modality of choice in the setting of ST ele-
vation myocardial infarction and has been proven to
reliably restore patency of the infarct related artery,
limit infarct size and save lives.(1) The benefit of PCI
in the setting of STEMI is however time dependent.
Consequently, current ESC and ACC/AHA guidelines
recommend a door to balloon time of < 90 minutes in
patients initially presenting to the primary PCI center
and a more liberal < 120 minutes from first medical
contact for those requiring transfer. (2, 3) The adop-
tion of this resource intensive approach on a national,
statewide or citywide approach requires political, eco-
nomic and public support along with the creation of
regional systems of STEMI care with intense coordi-
nation amongst various stake holders including pre
hospital ambulance, emergency room and cardiovas-
cular personnel. This coordinated approach has now
been successfully utilized over the past two decades
to reduce the overall morbidity and mortality from
STEMI in the Unites States, Canada and Europe. (4)
Adoption of this proven STEMI strategy on a na-
tional scale has however proven challenging in re-
source strapped settings due to lack of infrastructure,
health care personnel, and a number of other socio-
economic factors. Despite multiple barriers, pockets of
excellence have however emerged, often a testimony
to individual physician and institutional leadership at
the local/regional level. (5, 6) Each of these successes
are worthy of celebration and have the potential to
inspire and favorably influence others in a similar en-
vironment to enhance the delivery of STEMI care in
their community. In this issue of the journal, Fur-
mento and colleagues report on their success in creat-
ing a viable STEMI program by adopting well recog-
nized principles of STEMI care delivery and tweaking
it for local success. (7) By creating a prospective regis-
try and adopting metrics of care deliver, the investiga-
tors were able to measure, modify and report on their
findings. Despite the COVID-19 epidemic, their proto-
col guided care enabled the authors to deliver timely
PCI as recommended by the guidelines for patients
presenting with STEMI to their institution. Despite
a decrease in prehospital activation and ED bypass

ARGENT J CARDIOL 2023;91:101. http://dx.doi.org/10.7775/rac.v91.i2.20627

likely due to the COVID-19 pandemic, no detrimental
effects on time to PCI were noted.

Where should the investigators go from here? De-
spite timely door to balloon time, the real world ben-
efits of PCI are dependent on the total ischemic time.
As a result, future studies should elaborate on time
from symptom onset to first medical contact and show
favorably trends with this metric. The investigators
should also be encouraged to report on the short- and
long-term outcomes in this population. Finally, les-
sons from this registry should help foster collabora-
tion with other local and regional institutions to cre-
ate an ever-expansive reliable STEMI network.
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Limitations of cardiovascular risk scores in primary prevention.
An opportunity for risk modulators?

Limitaciones de los puntajes de riesgo cardiovascular en prevencion primaria.
¢Una oportunidad para los moduladores de riesgo?

DANIEL A. SINIAWSKI' @, WALTER M. MASSON"®, LEANDRO BARBAGELATA'™

ABSTRACT

Background: Cardiovascular risk scores have limitations related to calibration, discrimination, and low sensitivity. Different "risk
modulators" have been identified to improve cardiovascular risk stratification: carotid atherosclerotic plaque (CAP), coronary artery
calcium (CAC) score and lipoprotein(a) [Lp(a)].

Objectives: The aims of this study were: 1) to determine the prevalence of risk modulators mentioned in a primary prevention
population; 2) determine the concordance between the 2 methods of detecting subclinical atherosclerosis; and 3) establish which
proportion of patients should receive statins according to the initial risk stratification and after being recategorized by screening
for risk modulators.

Methods: Individuals aged 18 to 79 years who consulted for cardiovascular risk assessment and who were not receiving lipid-lower-
ing treatment were included. The risk score was calculated in each patient using ASCVD Risk Estimator. The presence of CAB, CAC
score and Lp(a) level were evaluated.

Results: The cohort was made up of 348 patients; mean age was 55.6 = 12.2 years and 45.4% were men. In the total population,
29.8%, 36.8%, and 53.2% of patients showed Lp(a) value = 50 mg/dL, CAF, or a CAC score > 0, respectively. The prevalence of CAP
and CAC score was progressively higher according to the cardiovascular risk category; however, the proportion of low-risk subjects
who had risk modulators was considerable (Lp(a) = 50 mg/dl: 25.7%; CAP: 22%; CAC score > 0: 33%). In the 60 subjects <45 years,
the prevalence of CAC score > 0 and CAP was 18.3% and 10%, respectively. The agreement between the two methods for quantify-
ing subclinical atheromatosis was fair (kappa= 0.33). The indication for statin treatment increased by 31.6% after evaluating the
presence of modulators.

Conclusion: The presence of risk modulators was common in this population in primary prevention, even in low-risk subjects or <
45 years. Detection of risk modulators could improve initial stratification and lead to reconsideration of statin treatment.

Key words: Risk Assessment - Risk Assessment - Plaque, Atherosclerotic - Carotid Artery Diseases — Vascular calcification -
Lipoprotein(a) - Primary prevention - Hydroxymethylglutaryl - CoA Reductase Inhibitors - Heart Disease Risk Factors

RESUMEN

Introduccién: Los puntajes de riesgo cardiovascular tienen limitaciones relacionadas con la calibracién, la discriminacién y la baja
sensibilidad. Se han identificado diferentes “moduladores de riesgo” que permiten mejorar la estratificacién del riesgo cardiovascu-
lar: placa aterosclerética carotidea (PAC), puntaje de calcio arterial coronario (pCAC) y lipoproteina(a) [Lp(a)].

Objetivos: 1) determinar la prevalencia de los moduladores de riesgo citados en una poblacién en prevencién primaria; 2) determinar
la concordancia entre los 2 métodos de deteccion de aterosclerosis subclinica; 3) establecer qué proporcion de pacientes deberian
recibir estatinas inicialmente, segiin su puntaje de riesgo, y posteriormente con el conocimiento de los moduladores de riesgo.
Material y métodos: Se incluyeron individuos de 18 a 79 afos, que asistieron para una evaluacién de riesgo cardiovascular y que no
estaban recibiendo tratamiento hipolipemiante. Se calcul6 el puntaje de riesgo (ASCVD Risk Estimator) en cada paciente. Se evalué
la presencia de PAC, el pCAC y el nivel plasmatico de Lp(a).

Resultados: Se incluyeron 348 pacientes (edad media 55,6 + 12,2 afios, 45,4% hombres). En la poblacién total, 29,8%, 36,8% y 53,2%
de los pacientes mostraron un valor de Lp(a) = 50 mg/dL, PAC o un pCAC > 0, respectivamente. La prevalencia de PAC y pCAC fue
progresivamente mayor segin la categoria de riesgo cardiovascular; sin embargo, la proporcion de sujetos de bajo riesgo que tenian
moduladores de riesgo fue considerable (Lp(a) = 50 mg/dl: 25,7%; PAC: 22%; pCAC > 0: 33%). En los 60 individuos menores de 45
anos la prevalencia de pCAC > 0y PAC fue de 18,3% y 10%, respectivamente. La concordancia entre los dos métodos para determinar
la presencia de ateromatosis subclinica fue discreta (kappa 0,33). La indicacién del tratamiento con estatinas aumenté un 31,6%
luego de evaluar la presencia de moduladores.

Conclusion: La presencia de moduladores de riesgo fue frecuente en esta poblacion en prevencion primaria, incluso en sujetos de bajo
riesgo o menores de 45 anos. La deteccién de moduladores de riesgo podria mejorar la estratificacién inicial y llevar a reconsiderar
el tratamiento con estatinas.

Palabras clave: Medicién de Riesgo - Medicién de Riesgo - Placa Aterosclerética - Enfermedades de las Arterias Cardétidas - Calcifi-
cacioén Vascular - Lipoproteina(a) - Prevencion primaria - Inhibidores de Hidroximetilglutaril - CoA Reductasas - Factores de Riesgo
de Enfermedad Cardiaca
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INTRODUCTION

In apparently healthy individuals, the risk of a future
cardiovascular event is related to the number and in-
tensity of risk factors and the duration of exposure.
(1

The best known strategy in cardiovascular preven-
tion is to use risk scores to identify those individuals
at high risk of developing cardiovascular disease and
to recommend preventive measures according to the
calculated risk level. (1,2) Risk scores or risk functions
are mathematical equations that calculate the prob-
ability that an individual will develop the event of in-
terest within a specific period of time, according to the
level of exposure to different risk factors. (3) However,
these scores have major limitations related to calibra-
tion, discrimination and low sensitivity, as most car-
diovascular events occur in the population group with
low or intermediate risk. (4)

Several additional biomarkers have been evaluat-
ed to improve cardiovascular risk stratification (risk
modulators). (5) Detection of carotid atherosclerotic
plaques (CAP) improves the prediction of cardiovas-
cular events over and above that provided by models
that only consider conventional risk factors. (6,7) Cor-
onary artery calcium (CAC) score is associated strong-
ly and in a graded fashion with the risk of present-
ing cardiovascular events, independently of age, sex,
ethnicity, and traditional risk factors. (8,9) Finally, el-
evated lipoprotein(a) [Lp(a)] levels are independently
associated with increased cardiovascular risk due to
the activation of atherogenic, inflammatory and pro-
thrombotic mechanisms. (10)

Considering the above, the aims of this study were:
1) to determine the prevalence of risk modulators
[CAE, CAC score and Lp(a) level] in a primary pre-
vention population initially stratified through a risk
score; 2) determine the concordance between the 2
methods of detecting subclinical atheromatosis (CAP
and CAC score); 3) establish which proportion of pa-
tients should receive statins according to the initial
risk stratification and after being recategorized by
screening for risk modulators.

METHODS
This is a descriptive cross-sectional study with a sample ob-
tained from the cardiovascular prevention outpatient clin-
ic belonging to the Department of Cardiology of a private
health center in the Autonomous City of Buenos Aires.
Patients between 18 and 79 years, without cardiovas-
cular disease or previous lipid-lowering treatment who at-
tended the clinic for cardiovascular risk assessment were
included.

Definition of variables

The risk score (ASCVD Risk Estimator) used by the Ameri-
can guidelines for the management of cholesterol (American
College of Cardiology/American Heart Association) was cal-
culated in patients within the age range and with the vari-
ables required to calculate it. (11) Patients with a score <
than 5%, between 5% and 7.4%, between 7.5% and 19.9%,
and equal to or greater than 20% were classified as low risk,

"borderline" risk, moderate risk, and high risk, respectively.

The presence of CAP was non-invasively assessed by
ultrasound and was defined as: 1) abnormal wall thickness
(defined as intima-media thickness > 1.5 mm); 2) abnormal
structure (protrusion towards the lumen, loss of alignment
with the adjacent wall); and 3) abnormal wall echogenicity.

The CAC score was calculated using a multislice com-
puted tomography without contrast agent injection and
with electrocardiographic gating during a breath-hold of ap-
proximately 5-7 seconds. Coronary calcium was identified as
an area of at least 1 mm2 at the level of the vessel with a
threshold > 130 Hounsfied units. The CAC score obtained
was expressed in Agatston units.

Lp(a) plasma level was obtained by the nephelometric
method and was expressed in mg/dL. A value of 50 mg/dL
or greater was considered elevated. Triglyceride levels, total
cholesterol and HDL-cholesterol (HDL-C) were measured
by enzymatic-colorimetric assay method and immunoturbi-
dimetry. LDL-cholesterol (LDL-C) was calculated with the
Friedewald formula. (12) Glomerular filtration rate was es-
timated using the CKD-Epidemiology Collaboration (CKD-
EPI) equation. (13) All the tests were performed in a single
laboratory with the same methods.

For this study, and based on current recommendations,
statins were indicated for the following groups of patients
in primary prevention, after the initial stratification by
clinical data and risk score: a) severe hypercholesterolemia
(C-LDL = 190 mg/dL); b) diabetes mellitus; ¢) moderate or
severe renal dysfunction (glomerular filtration rate < 60
mL/min/1.73 m2); d) high risk score. (11-15) With the infor-
mation obtained about the presence of risk modulators, the
following clinical scenarios were also considered for recom-
mending statins according to different guidelines, position
papers, and consensus statements: (a) patients with border-
line or moderate risk with CAC score > 0 (14); (b) low-risk
patients with a CAC score = 100 or greater than the expected
75th percentile for sex and age (11,15,16); ¢) patients with
low, borderline or moderate risk with CAP (12,13); d) sub-
jects with moderate risk and a Lp(a) value = 50 mg/dL (17);
and e) subjects with low or borderline risk and a Lp(a) value
= 75 mg/dL. (17)

Statistical analysis
The normal distribution of the variables was explored by
analyzing mean, standard deviation, median, skewness, kur-
tosis, a histogram and with the Shapiro-Wilk test. The differ-
ence of continuous variables between the groups were com-
pared using the Student's t test or Mann-Withney-Wilcoxon
test for normal and abnormal distributions, respectively.
Categorical variables were analyzed with the chi-square test.
The agreement between the two methods for quantifying
subclinical atheromatosis (CAC by computed tomography
and CAP by ultrasound) was analyzed using Fleiss' kappa.
Agreement was defined as poor, fair, moderate, substantial,
or almost perfect if the kappa value was less than or equal to
0.20, between 0.21 and 0.40, between 0.41 and 0.60, between
0.61 and 0.80, and between 0.81 and 1, respectively.
Continuous variables were expressed as mean * stand-
ard deviation or median (25-75 interquartile range), as ap-
plicable, and categorical variables as percentages. A two-
tailed p value < 0.05 was considered statistically significant.
All the statistical calculations were performed using STATA
11.1 software package.

Ethical considerations
The study was conducted following the recommendations
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regarding medical research of the Declaration of Helsinki,
the Guidelines for Good Clinical Practice and the current
ethical rules.

RESULTS

A total of 348 patients in primary prevention who
were not receiving lipid-lowering treatment were in-
cluded in our study. Mean age was 55.6 = 12.2 years
and 45.4%% were men; 8.1% had a history of type 2
diabetes mellitus and 40.2% had hypertension. Mean
total cholesterol was 242.5 * 51.9 mg/dL. The char-
acteristics of the study population are described in
Table 1.

The adequate characteristics to estimate the risk
score were found in 82.8% (n = 288) of the popula-
tion. When this subpopulation was analyzed, 37.9%,
14.2%, 32.6% and 15.3% of patients were classified at
low, "borderline", moderate or high risk, respectively.

The risk score could not be estimated in 17.2%
(n = 60) of the population due to age < 40 years (n
= 37), presence of severe hypercholesterolemia, total
cholesterol > 320 mg/dL, (n = 20) or both conditions
(n = 3).

Overall, 29.8%, 36.8%, and 53.2% of patients
showed a Lp(a) value = 50 mg/dL, CAP, or a CAC score
> 0, respectively. A CAC score = 100 or = 300 was pre-
sent in 17.5% and 8.3% of subjects, respectively, while
only 5 patients had a score = 1000.

Patients with elevated Lp(a) levels showed higher
total cholesterol, LDL-C, HDL-C and apolipoprotein B
values compared with those with low levels. Patients
with CAP were older and were more commonly hyper-
tensive compared to patients without carotid athero-
matosis. Finally, risk factors (including age, male sex,
lipid values, obesity, diabetes, and hypertension) were
more common in individuals with a CAC score > 0 com-
pared with patients with a CAC score = 0. The charac-
teristics of the population according to the presence or
absence of risk modulators are shown in Table 2.

In the subpopulation stratified by risk score (n =
288), 27.2% had Lp(a) levels = 50 mg/dL, with a medi-
an of 25 (9.9-57.7) mg/dL. Coronary calcium score was
> 01in 55.9% of the subjects and 39.2% presented CAP.
In addition, CAC score was = 100 or = the 75th per-
centile expected for sex and age in 18.9% and 29.6% of
patients. The presence of risk modulators in the dif-
ferent categories estimated by the cardiovascular risk
score can be observed in Figure 1. Despite the lack of
indication for statins, a significant proportion of low-
risk subjects (n = 109) had risk modulators: 25.7%
had Lp(a) = 50 mg/dL; 22% had CAP; 33% had CAC
score > 0, and 33% had CAC score = 75th percentile
for sex and age.

In the subpopulation that could not be stratified
using the risk score due to age < 40 years and in those
with total cholesterol < 320 mg/dL (n = 37), median
Lp(a) was 18.6 (9.8-36.3) mg/dL, and was = 50 mg/dL
in 18.9% of patients. In 8.1% of patients CAC score
was > 0 and 2.7% had CAP, with an overall prevalence

Table 1. Characteristics of the population included in the study

Continuous variables, mean + SD or n=348
median (IQR)
Age, years 556 +12.2
Systolic blood pressure, mm Hg 130.4 + 16.5
Body mass index, kg/m2 27.4+5.0
Total cholesterol, mg/dL 2425+ 51.8
HDL-C, mg/dL 52.5+15.7
LDL-C, mg/dL 156.7 + 48.1
Triglycerides, mg/dL 140.5 (88-201.5)
Apolipoprotein B, mg/dL 126.3+34.3
Creatinine levels, mg/dL 09+0.5
Risk score*, % 7.3(3,.2-15.2)
Categorical variables, n (%)
Male sex 158 (45.4)
Current smoker 49 (14.1)
Type 2 diabetes mellitus 28 (8.1)
Hypertension 140 (40.2)
Obesity 76 (22.4)
FH 126 (36.3)
Risk strata*
Low risk 109 (37.9)
"Borderline" risk 41 (14.2)
Intermediate risk 94 (32.6)
High risk 44 (15.3)

FH: family history or early cardiovascular disease; HDL-C: HDL-choles-
terol; LDL-C: LDL-cholesterol; SD: standard deviation; IQR: 25-75 inter-
quartile risk.

*The risk score used was the ASCVD Risk Estimator (American College
of Cardiology/American Heart Association) and was calculated in 288
patients.

of subclinical atherosclerosis of 11%. It is worth men-
tioning that in subjects < 45 years and with total cho-
lesterol < 320 mg/dL (n = 60) the prevalence of CAP
was 18.3% while 10% had CAC score > 0 (none of the
patients had CAC score = 100). The total prevalence of
subclinical atheromatosis in subjects < 45 years was
23%. Figure 2 shows the graphical representation of
the prevalence of cardiovascular risk modulators in
this subpopulation.

In the subpopulation that could not be stratified
using the risk score due to severe hypercholester-
olemia (n = 23), the median Lp(a) was 54.3 (20-72)
mg/dL and was = 50 mg/dL in 55% of patients. In addi-
tion, 91.3% and 65.2% of patients had a CAC score > 0
or associated CAP, respectively. In addition, 25% and
66.7% of patients had CAC score = 100 or = 75th per-
centile expected for age. The graphical representation
of the prevalence of cardiovascular risk modulators in
this subpopulation can be observed in Figure 3.

Of the total of patients with CAP, 75.8% had a CAC
score > 0. Moreover, of all the patients with a CAC
score > 0, 52.4% had CAP. The agreement between the
two methods for quantifying subclinical atheromato-
sis was fair (kappa= 0.33), both in men (kappa = 0.35)
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Table 2. Characteristics of the population according to the presence or absence of risk modulators

Continuous variables, mean + Lp(a) < 50 mg/dL Lp(a) > 50 mg/dL Without With atherosclerotic CAC score =0 CAC score > 0
SD or median (1QR) (n=244) (n=104) atherosclerotic plague (n=163) (n=185)
plaque (n = 220) (n=128)
Age, years 54.3 +13,.2 56.5 + 12.6 52.6 +12.2 624+ 11.1* 51.2+12.9 60.6 + 11.1*
Systolic blood pressure, mm Hg 1276+ 16.8 130.5+17.6 1274 +15.6 136.1 + 16.9* 126.1 +15.9 1346 + 16.2*
Body mass index, kg/m? 269+4.9 26.7 +4.0 27.1+5.3 27.6 +4.6 26.1+43 28.3 +5.4*
Total cholesterol, mg/dL 242 +53.4 271.2 + 57.6* 238.4 +47.9 247.2 +57 233.8 +40.6 248.4 + 58.7*
HDL-C, mg/dL 52 +15.6 56.9 + 16.1* 52.6 + 16 53+ 15.3 55.1+16.9 50.1 + 14.4*
LDL-C, mg/dL 156.4 +47.9 178.6 + 59.4* 152.9 +43.6 160.9 + 54 149.2 + 359 161.6 + 55.5*
Triglycerides, mg/dL 132.5 141.5 135.5 145 121.5 152
(83.5-194.5) (88-197) (87-207) (89-195) (84.5-185.5) (93-218)*
Apolipoprotein B, mg/dL 123.7 +35.3 137.5 +33.1* 123.8 +32.2 128.7 +37.4 119.7 £ 27.9 131.2 +38.7*
Creatinine levels, mg/dL 0.92 + 0.6 0.84+0.2 0.84+0.2 0.95+0.7 0.85+0.2 0.91 £ 0.6

Categorical variables, %

Male sex 47.1 34.4 441 45.9 37.8 50.8*
Current smoker 13.1 14.1 12.6 15.6 12.2 15.1
Type 2 diabetes mellitus 7.2 7.8 8.1 7.4 4.3 10.9*
Hypertension 34.0 359 32.9 55.6* 26.8 53.9*
Obesity 22.7 17.5 234 20.9 15.8 27.9*%
FH 353 42.2 32.5 38.3 36.7 34.1

FH: family history or early cardiovascular disease; HDL-C: HDL-cholesterol; LDL-C: LDL-cholesterol; SD: standard deviation; Lp(a): lipoprotein(a); CAC:
coronary artery calcium; IQR: 25-75 interquartile risk.

*p < 0.05
1€ 100 Fig. 1. Prevalence of risk mod-
ulators in the different cat-
¢ 90 egories of cardiovascular risk
N factors (n = 288) *p < 0.05.
& 80 Lp(a): Lipoprotein(a); p75:
percentil 75; CAC: coronary
7 70 artery calcium.
€ 60
%
50
4 40

3333 3333

Low risk "Borderline" risk Moderate risk High risk

Il [pLp(a) 2 50 mg/dL M Carotid artery plaque  BCAC score >0 W pCCAC score 2 100 | JCAC score 2 p75

and women (kappa = 0.30). In patients = 40 years, tion would be candidates to receive statins. However,
agreement was fair (kappa = 0.29), and was moderate = when the presence of risk modulators was considered,
(kappa = 0.45) in younger patients. 110 patients (47.2%) who were initially not considered

The initial stratification based on clinical data and candidates for lipid-lowering agents had indication for
risk score showed that 33% (n = 115) of the popula- statins (Figure 4).
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DISCUSSION
Our study exposes the limitations of estimating car-
diovascular risk based exclusively on a risk score,
since many young patients or with low-risk score had
subclinical atheromatosis or elevated lipoprotein(a)
levels.

In our study, the risk score could not be assessed in
37 subjects < 40 years without severe hypercholester-
olemia. In the 60 patients < 45 years despite the CAC
score was available, we could not evaluate the per-

centile >75th by sex and age, since the epidemiologi-
cal studies did not report the percentiles in this age
group. These results are clinically relevant since ap-
proximately 3% to 10% of acute coronary syndromes
occur in very young patients. (18) Despite these re-
sults, cardiovascular risk is often underestimated in
this population. Very young patients with a first epi-
sode of coronary artery disease have high prevalence
of overweight, smoking and hyperlipidemia. (19) Our
data showed that approximately 1 out of 4 to 5 sub-

Fig. 2. Prevalence of risk mod-
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B With indication
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M With indication
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LDL-C = 190 mg/dL
Diabetes
Moderate to severe CKD
High-risk score

52.8%

R

Borderline or moderate risk with CAC score > 0
Low-risk with CAC score = 100 or = 75th percentile
for sex and age
Low, borderline or moderate risk with CAP
Moderate risk and Lp(a) > 50mg/dL
Low risk and Lp(a) > 75 mg/dL

Fig. 4. Indication of statins
by baseline stratification
and after screening for risk
modulators CAC: coronary
artery calcium; CKD: chronic
kidney dysfunction; Lp(a):
Lipoprotein(a); CAP: carotid
artery plaque.

Without indication

jects < 45 years had subclinical atheromatosis (18%
CAP, 10% CAC score > 0). Similar findings were re-
cently reported in a study by Razavi et al. in which 1
out of 10 young people in the general population and
one out of three young people with traditional risk
factors had a high CAC score. (20) In addition, a co-
hort study including more than 13 000 subjects aged
30-49 years reported a prevalence of CAC score > 0
in 20.6%. At long-term follow-up, CAC score was an
independent predictor of vascular events and mortal-
ity. (21) Also, another study evaluated the presence of
subclinical atheromatosis in a very young population
(between 14 and 40 years old). The prevalence of CAP
was 5.2%, and even more relevant, its presence was
independently associated with a higher incidence of
cardiovascular events and mortality during follow-up.
(22)

On the other hand, although our study showed
that the higher risk estimated with the risk score was
associated with higher prevalence of subclinical ather-
omatosis, one third of the patients categorized as "low
risk" had CAC score > 0 and 1 out of 5 subjects had
CAP Similar results were reported in previous studies,
in which 20-30% of patients categorized as "low risk"
by different scores exhibited CAP. (23, 24) Likewise, in
large population-based studies, 11% to 15% "low-risk"
patients were recategorized when CAC score was con-
sidered. (25) Although the percentages are lower than
those reported in our paper, our sample of patients is
made up of individuals who consulted for cardiovas-
cular risk assessment and had a higher prevalence of
risk factors compared to the general population.

Subjects with severe hypercholesterolemia (many
of them with familial hypercholesterolemia), who
could not be stratified using the risk score constitute a
population at increased cardiovascular risk. Although
the presence of risk modulators in this population adds
prognostic information, (26-29) it does not change the

initial indication for high-intensity statins. Our study
showed a high prevalence of risk modulators in this
subpopulation, in agreement with other publications.
Only less than 9% of patients with severe hypercholes-
terolemia had no subclinical coronary atheromatosis,
whereas 65% had atherosclerotic involvement of both
territories.

The current evidence suggests that estimation of
CAC score better predicts cardiovascular events than
the presence of CAP. (30) However, the agreement be-
tween both determinations to detect subclinical ath-
eromatosis was low in our study. In other words, and
consistent with the data we have previously reported,
a "normal" carotid Doppler ultrasound does not ex-
clude the presence of subclinical coronary artery ath-
erosclerosis, and vice versa. (31) Furthermore, our
findings coincide with those reported by Moreyra et
al. in that the agreement between the coronary and
carotid territories in subjects undergoing primary pre-
vention was weak (kappa 0.21). (32)

Another interesting finding of our paper is that
approximately 25-30% of patients showed an elevated
Lp(a) level, including the low-risk subgroup. Except
for lipid profile, there was no significant association
between high Lp(a) values and traditional risk factors.
The association between elevated Lp(a) values and
increased risk of cardiovascular disease has emerged
from epidemiological and genetic studies. (33,34) The
activation of pro-atherogenic, pro-inflammatory and
pro-thrombotic mechanisms would explain the associ-
ation of this lipoprotein with increased cardiovascular
risk. (35) Recently, a European position paper recom-
mends measuring Lp(a) concentration at least once
in a lifetime in the adult population. Without specific
therapies to reduce Lp(a) levels, this consensus rec-
ommends counteracting elevated Lp(a) by early and
intensive control of risk factors, mainly by treating
hypertension and reducing LDL-C. (17)
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In addition, several guidelines on cardiovascular
prevention recommend screening for subclinical ath-
eromatosis, mainly in "intermediate risk" patients, as
a useful means of recategorizing them. (11,14, 16) The
main aim of recategorization is to better identify pa-
tients who will benefit from the use of statins. Lipid
guidelines, recommendations, and consensus state-
ments also use the detection of risk modulators to rec-
ommend C-LDL targets and the intensity of lipid-low-
ering therapy. (11-16) Our work showed that 47.2%
of the subjects who were not initially candidates for
receiving statins, were so when they were reclassified
through the detection of risk modulators. . Therefore,
using this hybrid modality of vascular risk assess-
ment, we would recommend the indication of statins
in 65% of our population sample. In our opinion, and
considering our results, screening for risk modulators
should also be considered in low-risk strata.

Finally, the strategy of estimating cardiovascular
risk based on risk scores was practically not evaluated
in randomized clinical trials. Recently, a study showed
that risk stratification based on CAC score compared
with a strategy based on risk score may be more ef-
ficient, personalized, cost-effective, and motivating
for statin initiation and maintenance in patients in
primary prevention. (36) Whether this further trans-
lates into a reduction in cardiovascular events is being
evaluated in a large, long-term trial. (37)

Our study has certain limitations. Firstly, in we
only used the risk score recommended by the Ameri-
can guidelines. The implementation of other risk
functions could change the results. Secondly, the
criteria used to indicate statins were selected by the
group of researchers, based on current local and inter-
national guidelines. Finally, the presence of biases and
confounders may be expected due to the observational
design of our study.

CONCLUSION

The presence of risk modulators was common in this
population in primary prevention, even in low-risk
subjects or young individuals. Considering simultane-
ous screening of several risk modulators could opti-
mize the initial stratification of our patients and lead
to reconsider treatment with statins.
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Behavior of Retrograde Conduction Time at Supraventricular Tachycardia
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Comportamiento del tiempo de conduccion retrograda al momento de la induccion de las
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ABSTRACT

Background: Differential diagnosis between orthodromic reentrant tachycardia (ORT) and atypical nodal reentrant tachycardia
(ANRT) can be challenging. Our hypothesis was that ANRT presents more variability in retrograde conduction time at tachycardia
onset than ORT.

Objectives: The objectives of this study were to assess retrograde conduction time variability at the start of tachycardia in ANRT
and ORT, and postulate a new diagnostic tool to differentiate these two types of arrhythmias.

Methods: The ventriculoatrial (VA) interval of the first beats after tachycardia induction was measured until stabilization. The
difference between the maximum and minimum VA interval was defined as delta VA (AVA), and the number of beats needed for VA
interval stabilization was also assessed. Atrial tachycardias were excluded.

Results: In a total of 101 patients included in the study, ORT was diagnosed in 64 patients and ANRT in 37. AVA interval was 0
(interquartile range [IQR] 0-5) milliseconds (ms) in ORT vs. 40 (21-55) ms in ANRT (p <0.001). The VA interval significantly stabi-
lized earlier in ORT (1.5 [1-3] beats) than in ANRT (5 [4-7] beats) (p<0.001). A AVA <10 ms diagnosed ORT with 100% sensitivity,
specificity, and positive and negative predictive values. Ventriculoatrial interval stabilization in less than 3 beats predicted ORT
with good diagnostic accuracy. The results were similar considering only accessory septal pathways. Typical NRTs presented an
intermediate variation.

Conclusion: Presence of AVA <10 ms is a simple criterion that accurately differentiates ORT from ANRT, independently of the ac-
cessory pathway localization.

Key words: Tachycardia, Supraventricular - Tachycardia, Atrioventricular Nodal Reentry - Tachycardia, Ectopic Junctional
RESUMEN

Antecedentes: el diagnéstico diferencial entre la taquicardia reentrante ortodrémica (TRO) y la taquicardia por reentrada nodal
atipica (TRNa) puede ser dificultoso. Nuestra hipétesis es que las TRNa tienen més variabilidad en el tiempo de conduccién retrogra-
da al comienzo de la taquicardia que las TRO.

Objetivos: nuestros objetivos fueron evaluar la variabilidad en el tiempo de conduccién retrégrada al inicio de la taquicardia en
TRNay TRO, y proponer una nueva herramienta diagnéstica para diferenciar estas dos arritmias.

Métodos: se midi6 el intervalo ventriculo-auricular (VA) de los primeros latidos tras la induccién de la taquicardia, hasta su estabi-
lizacién. La diferencia entre el intervalo VA méaximo y el minimo se defini6 como delta VA (AVA). También contamos el nimero de
latidos necesarios para que se estabilice el intervalo VA. Se excluyeron las taquicardias auriculares.

Resultados: se incluyeron 101 pacientes. Se diagnosticé TRO en 64 pacientes y TRNa en 37. El AVA fue 0 (rango intercuartilico,
RIC, 0-5) milisegundos (ms) en la TRO frente a 40 (21-55) ms en la TRNa (p <0,001). El intervalo VA se estabilizé significativa-
mente antes en la TRO (1,5 [1-3] latidos) que en la TRNa (5 [4-7] latidos; p <0,001). Un AVA <10 ms diagnostic6 TRO con 100% de
sensibilidad, especificidad y valores predictivos positivo y negativo. La estabilizacién del intervalo VA en menos de 3 latidos predijo
TRO con buena precisién diagndstica. Los resultados fueron similares considerando sélo vias accesorias septales. Las TRN tipicas
tuvieron una variacién intermedia.
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Conclusién: un AVA < 10 ms es un criterio simple, que distingue con precisién la TRO de la TRNa, independientemente de la local-

izacion de la via accesoria.

Palabras clave: Taquicardia Supraventricular - Taquicardia por Reentrada en el Nodo Atrioventricular - Taquicardia Ectépica de

Unién

INTRODUCTION

Regardless several criteria have been described, the
differential diagnosis between orthodromic reentrant
tachycardia (ORT) through an occult accessory path-
way (AP) and atypical intranodal reentrant tachycar-
dia (ANRT) can be challenging. (1-15) The usefulness
of these techniques usually depends on certain fac-
tors, such as sustained tachycardia and the distance
from the stimulation site to the tachycardia circuit, as
well as on certain conditions, as an adequate bundle
of His recording or capture, and that the tachycardia
is not interrupted by stimulation maneuvers or post-
stimulation interval correction due to atrioventricular
(AV) nodal delay caused after entrainment from the
right ventricle (RV).

Conceptually, these techniques are based on locali-
zation, size and distance of the circuit to certain struc-
tures as the His bundle, the apex, or basal portions of
the RV, and have not been focused on the electrophysi-
ological components of each circuit. ORT and ANRT
use AV nodal tissue as antegrade limb of the tachycar-
dia circuit. However, this is not the case for the retro-
grade limb. Although retrograde conduction runs by
an AP in ORT, it travels through a slower pathway of
the AV node in ANRT (both in the slow-slow as in the
fast-slow forms). Therefore, retrograde conduction
properties are different in ORT, typically independent
of heart rate (HR), from typically decremental or de-
pendent on HR in ANRT.

The abrupt change in HR that occurs at tachycar-
dia onset causes changes in the conduction properties
and refractoriness of the involved tissues. Our hypoth-
esis is that this difference in retrograde conduction be-
tween ORT and ANRT can be better evidenced during
tachycardia induction, in terms of greater retrograde
conduction time variability in the first beats of ANRT
than in those of ORT. The objectives of the study were
to systematically analyze and compare retrograde con-
duction time variability at the start of ANRT and ORT,
and find a cut-off value that constitutes a new diagnos-
tic tool to differentiate between these two arrhythmias.

Additionally, we included a few patients with ORT
mediated via a decremental conduction AP and a group
of patients with typical NRT (tNRT). The analysis of
tNRT was not carried out for diagnostic purposes, but
with the objective of performing a pathophysiological
description of retrograde conduction behavior in dif-
ferent types of paroxysmal supraventricular tachycar-
dia (SVT).

METHODS

Study population

Patients with SVT referred for electrophysiological study
were included in the analysis. Irregular tachycardia, preexci-

tation during sinus rhythm, atrial tachycardia, two coexistent
mechanisms of arrythmia (e.g. ANRT with AP) and previ-
ous ablation were considered exclusion criteria. Since bundle
branch block prolongs the ventriculoatrial (VA) in ORTs that
use an ipsilateral AP, patients with transient bundle branch
block after induction were also excluded. No patient had
structural heart disease. The study was approved by the Eth-
ics and Research Committees of the participating centers.

Electrophysiological study

After obtaining the informed consent, an electrophysiologi-
cal study was performed in fasting patients under local anes-
thesia, without sedation. All antiarrhythmic drugs were dis-
continued for at least 5 half-lives before the study. Surface
and intracavitary electrophysiological tracings were record-
ed in a digital polygraph, and blindly electronically analyzed
at 200 mm/s by two electrophysiologists. In these conditions,
the expected measurement margin of error of intracardiac
intervals is considered to be =5 ms at 100 mm/s and less at
greater speeds (=1 ms at 400 mm/s). (16)

The diagnosis of NRT and ORT was performed accord-
ing to standard electrophysiological criteria, (2,5-15,17-19)
and the ablation outcome. A fast-slow ANRT was considered
when the AH interval was <180 ms and the AH/HA ratio
<1 during tachycardia. (20-22) The criteria for a successful
ablation were: no tachycardia inducibility, elimination of AP
conduction in ORT and exclusion of sustained conduction
via the slow pathway in ANRT. Supraventricular tachycar-
dia was induced through programmed atrial or ventricular
stimulation. Isoproterenol was administered if tachycardia
was non-inducible or not sustained.

Variability of retrograde conduction time was measured
to evaluate the VA intervals of the first beats after tachycar-
dia induction, until this interval was stabilized. A stable VA
interval was assumed when its duration was not modified
for 3 consecutive beats and was equal to the VA interval of
the established tachycardia. The VA interval was measured
from the beginning of the QRS interval in a surface lead to
a bipolar septal atrial electrogram (usually proximal coro-
nary sinus). We preferred coronary sinus recordings since
the ventricular electrogram is far field and low voltage, and
the coronary sinus recording allows a clear identification of
atrial electrogram onset and its stable position. Maximum
and minimum VA interval (VAmax and VAmin) were iden-
tified and AVA was calculated for each type of tachycardia
(AVA=VAmax - VAmin), independently of the stable VA in-
terval. The number of beats necessary for VA interval stabi-
lization was also assessed.

Statistical analysis

Discrete variables were expressed as percentages and contin-
uous variables as mean * standard deviation or median and
interquartile range (IQR 25-75) according to their distribu-
tion. The chi-square test or Fisher’s exact test was used for
discrete variables and the Mann-Whitney U test for continu-
ous variables. Sensitivity, specificity, and positive and nega-
tive predictive values (PPV, NPV) were calculated using the
electrophysiological study diagnosis as gold standard. The
area under the ROC curve (AUC) for AVA and the number
of beats needed for VA stabilization variables was calculated
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to differentiate between ORT and ANRT. Youden’s J statistic =~ findings were similar in septal and free wall APs.

was considered to find the best cut-off point for these vari- No ORT had AVA =10 ms. As shown in Figure 3,
ables. (23) A p value <0.05 was considered as statistically AVA <10 ms differentiated ORT from ANRT with
significant. IBMSPSS v.26 (Armonk, NY, USA) was used to 10, gensitivity, specificity, PPV and NPV, Stabiliza-
perform the analyses. tion of the VA interval in less than 3 beats identified
ORT with 64.1% sensitivity, 94.6% specificity, 95.3%
PPV, 60.3% NPV and AUC of 0.895 (Table 2).

The comparison between ANRT and ORT via sep-
tal AP (n=33) presented similar results. A AVA <10
ms identified ORT with 100% sensitivity, specificity,
PPV and NPV, Stabilization of the VA interval in less
than 3 beats predicted ORT with 54.5% sensitivity,
94.6% specificity, 90% PPV, 70% NPV and AUC of
0.857 (Table 2).

RESULTS

A total of 156 patients (73 men) with median age 46
(29-65) years were included in the study. Among them,
37 patients were diagnosed with ANRT and 64 had
ORT via a classical occult fast conduction AP (Kent
bundle), with septal (n=33), left lateral (n=30) or
right lateral (n=1) localization. Six patients were also
included with ORT via a decremental conduction AP
(Coumel type) which were separately analyzed. The

remaining 49 cases formed the group with tNRT.
Subgroup of patients with decremental conduction AP

ANRT analysis In the six patients with decremental conduction AP,
All ANRTs had some degree of variability in the time AVA was significantly lower (15 [5-20] ms; p=0.006)
of retrograde conduction, i.e. no ANRT exhibited a than in patients with ANRT, but the VA interval
fixed VA interval. Median AVA was 40 (21-55) ms and was stabilized in a similar number of beats (4 [3-7];
the VA interval stabilized in 5 (4-7) beats (Figure 1). p=0.481). A AVA <20 ms identified these patients
with 83.3% sensitivity, 74.2% specificity, 38.5% PPV,
Comparison with ORT 95.8% NPV and AUC of 0.844. The ORTSs via dec-
Thirty-two (50%) ORTs displayed no variability in the remental pathways were compared with fast-slow
VA interval (Figure 2), exhibiting a AVA interval of 0 ANRT, as they present with SVT with long RP. A AVA
(0-5) ms, significantly lower than in ANRT (p<0.001). <20 ms predicted ORT mediated by decremental con-
The VA interval stabilized in 1.5 (1-3) beats, signifi- duction pathways with 83.3% sensitivity, 73.3% speci-
cantly before than in ANRT (p<0.001) (Table 1). These ficity, 55.6% PPV, 91.7% NPV and AUC of 0.856.

Fig. 1. ANRT induction in 2
different patients. A: Induc-
tion by programmed atrial
stimulation. The VA interval A ) 110ms 140 ms 163 ms 167 ms ‘172ms 172 ms | 172 ms

stabilizes in the 5th beat and _‘II _/Jqu I ,LJ j\‘j%f N/, \—M,_;J{‘L_\ I I,
AVA is 62 ms (maximum VA qu,\ N A nC J A i,
interval: 172 ms; minimum Mo T T ~—T1 "] ~—
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ANRT: atypical nodal reentrant tachycardia; VA: ventriculoatrial
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ORT: Orthodromic reentrant tachycardia. VA: ventriculoatrial
Table 1. VA interval variability in ORT and ANRT Globally, the variability of the VA interval did not
evidence an incremental or decremental behavior. On
ORT (n=64) ANRT (n=37) . .
the contrary, the VA interval showed an unpredict-
AVA (ms) 0(0-5) 40 (21-55) * able beat to beat prolongation or shortening until a
Number of beats 1.5 (1-3) 5 (4-7) * stable duration was reached. Isoproterenol infusion
AVA <10 ms 64/64 (100%) 0/37 (0%) * was used to induce tachycardia in 15% of patients
Beats <3 41/64 (64.1%) 2/37 (5.4%) * whose tachycardia was faster than in those without

* p <0.001 for all comparisons.

AVA: Difference between maximum and minimum VA interval; Beats
<3: patients with stable VA interval in <3 beats; Number of beats: neces-
sary number of beats for VA interval stabilization; ANRT: Atypical nodal
reentrant tachycardia; ORT: Orthodromic reentrant tachycardia; VA:
ventriculoatrial

Subgroup of patients with typical NRT

Forty-nine patients with typical NRT were included
with the purpose of analyzing the characteristics of
retrograde conduction via a fast pathway. All these pa-
tients showed some degree of variability in retrograde
conduction time. AVA was 10 (6-16) ms and the VA
interval was stabilized in 4 (3-4.5) beats. This repre-
sents an intermediate behavior of retrograde conduc-
tion. The variability of the VA interval (both in AVA
as in the number of beats needed for its stabilization)
was significantly lower than in ANRT and higher than
in ORT (p<0.001 for both comparisons).

isoproterenol (cycle length of 306 ms vs. 354 ms; p
<0.001), but AVA and the necessary number of beats
for VA interval stabilization were not significantly
different. The VA interval variability was similar in
tachycardia induced by programmed atrial or ven-
tricular stimulation.

DISCUSSION

Our study findings show that ORTs have minimum or
null variability in the first VA intervals after tachycar-
dia induction. Conversely, all ANRTs evidenced some
degree of VA interval variability. This higher variabil-
ity was manifested as a greater difference between the
longest and shortest VA interval (AVA), as well as in a
higher number of beats needed to attain VA interval
stabilization. A AVA <10 ms differentiated ORT from
ANRT with 100% sensitivity, specificity, PPV and
NPV. This is a highly relevant finding, mainly in cases
of occult septal APs where the ablation strategies of
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Fig. 3. The scatter diagram
shows individual AVA in ms
ANRT and ORT. The 10 ms
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Atypical NRT. Atypical nodal reentrant tachycardia; ORT: Orthodromic reentrant tachycardia

Table 2. Diagnostic yield of Sensitivity Specificity AUC AUC AUC
VA interval variability to dif-
ferentiate ORT from ANRT ORT vs. ANRT
AVA <10 ms 100% 100% 100% 100% 1
Beats <3 64.1% 94.6% 95.3% 60.3% 0.895
(52-76%) (87-100%) (89-100%) (48-73%) (0.836-0.954)
ORT (septal accessory pathways) vs. ANRT
AVA <10 ms 100% 100% 100% 100% 1
Beats <3 54-5% 94-6% 90% 70% 0.857
(38-72%) (87-100%) (77-100%) (57-83%) (0.771-0.954)
AVA: Difference between maximum and minimum VA interval; ANRT: Atypical nodal reentrant tachycardia;
AUC: Area under the ROC curve; Beats <3: patients with stable VA interval in <3 beats; NPV: Negative predic-
tive value; ORT: Orthodromic reentrant tachycardia; PPV: Positive predictive value.
Values between parentheses represent 95% confidence interval. VA: ventriculoatrial

the reentrant circuit differ substantially from those
employed in ANRT.

Previous studies

Variability in the AV relation during tachycardia has
been consistently associated with atrial tachycardia.
(24,25) This can occur spontaneously or in response
to stimulation maneuvers. Effectively, this criterion
has been used to differentiate atrial tachycardia from
NRT in which atrial activation is assumed as “asso-
ciated” to ventricular activation. (1,5,24-26) This as-

sumption has been considered for ORT throughout all
publications on SVT.

A recent study showed changes in retrograde con-
duction time after fast-slow ANRT induction. (27)
The authors reported shortening of the first HA in-
terval compared with the HA interval of the estab-
lished tachycardia. We analyzed all the VA intervals
since the start of tachycardia until it attained a stable
duration for 3 consecutive beats and included not only
fast-slow ANRT but all ANRTS, as well as ORTs. As
previously mentioned, VA interval variability in this
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study did not exhibit a uniform pattern (incremental
or decremental).

In an analysis of 411 patients with typical and
atypical NRT, Taniguchi et el. reported variations in
the P-QRS relation during tachycardia. (28) The au-
thors defined variation of the P-QRS relation during
tachycardia as a change in the AH and HA intervals
>20 ms, together with a change in the AH/HA ratio.
This phenomenon was found in 19 % of cases with
ANRT at tachycardia onset (only 3 patients) during a
Wenckebach AV or 2:1 block, or at the end of sponta-
neous or secondary to adenosine administration tach-
ycardia. This study did not include patients with ORT.

VA interval variability at tachycardia induction
had never been used as a criterion to distinguish
ANRT from ORT. We analyzed the VA relation only at
tachycardia induction, both in ANRT as in ORT, and
found that all ANRTs had some degree of variability
compared with only 50% in ORTs. AVA was <10 ms in
all ORTs and in none of the ANRTS.

This is an easily applicable criterion without the
usual limitations of the commonly used electrophysi-
ological maneuvers (e.g. non-sustained tachycardia,
termination during entrainment attempts, loss of cap-
ture during stimulation, or His bundle inadequate re-
cording or capture). It can be evaluated measuring the
initial VA intervals of tachycardia, without additional
maneuvers. The only requisite that must be fulfilled is
tachycardia induction.

The study of Obeyesekere et al. also focused on
tachycardia induction to differentiate ORT from
ANRT. They proposed applying during induction cri-
teria that are used after entrainment (post-stimula-
tion interval and stimulus-atrium interval), to man-
age non-sustained tachycardias. (29) However, the
marked variability of the initial VA intervals in our
study (VA=40 [21-55] ms in ANRT) may lead to a
false diagnosis with this maneuver. Moreover, the cri-
teria postulated by Obeyesekere is limited to tachy-
cardias induced from the ventricle. Our findings were
similar in tachycardias induced by atrial and ventricu-
lar stimulation. The fact that an adequate diagnosis
was performed in a median of 5 beats since tachycar-
dia induction, suggests the potential usefulness of VA
interval variability in non-sustained SVT.

The value of AVA for ORT diagnosis is independent
of AP localization. The usefulness of many diagnostic
criteria described is lower in the presence of left lat-
eral AP, (4,30-32)

Possible mechanisms

As previously mentioned, the retrograde limb of the
tachycardia circuit has different properties in ORT
and ANRT. The refractory period is longer in the first
tachycardia beat and progressively shortens when this
starts. In this scenario, retrograde conduction via a
slow nodal pathway can be less uniform and show dif-
ferent conduction times from the one occurring via an
AP with all-or-none conduction. (33,34)

Another possible explanation for VA interval vari-
ability in ANRT is the occult penetration of the extra
stimulus that initiates the tachycardia, which results
in different conduction times and degrees of refrac-
toriness in the rest of the circuit. Occult conduction
between fast and slow pathways was demonstrated in
patients with dual AV nodal physiology. (35,36)

Lastly, a final common superior pathway could
be the seat of retrograde conduction changes. (37,38)
Since tNRT had lower VA variability than ANRT, a dif-
ferent behavior of the final common pathway should
be assumed in these two situations.

Limitations

Although AVA showed excellent diagnostic accuracy, it
has some limitations. Irregular tachycardias were not
included to avoid the influence of cycle length or an-
tegrade conduction changes on retrograde conduction
time. The value of our criterion lies in the identifica-
tion of small changes in the initial VA intervals of a
regular tachycardia. Tachycardias with transient bun-
dle branch block were also excluded. The results of the
present study do not apply in these two situations.

In addition, atrial tachycardias were also excluded
from the study. Since these tachycardias may have VA
interval variation, they must be ruled out by means of
other criteria before performing the ANRT diagnosis.

CONCLUSION

Retrograde conduction time after SVT induction is
significantly more variable (in terms of AVA and the
necessary number of beats to reach VA interval stabi-
lization) in ARNT than in ORT. A AVA <10 ms distin-
guished ORT from ANRT with 100% sensitivity and
specificity. We present a new method, simple and ac-
curate, which does not require additional maneuvers
to tachycardia induction, and that should be employed
to perform the differential diagnosis between ANRT
and ORT, independently of AP localization.
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ABSTRACT

Background: The valve-sparing aortic root replacement (VSAR) has been established as a successful procedure for aortic root aneu-
rysms, Marfan’s syndrome, bicuspid valves, and aortic dissections. However, there is a need for a consensus opinion regarding key
aspects of VSAR.

Methods: A literature review was performed regarding the most frequent debates and controversies in VSAR. An online survey was
developed based on this information, and sent to surgeons with known expertise in VSAR regarding their opinion on patient-related
factors, technical aspects, echocardiography, research, training, and the future of VSAR.

Results: Twenty surgeons completed the survey. The reduction of left ventricular ejection fraction was considered a contraindica-
tion to VSAR when severe by 14/20 surveyed. The aortic annulus diameter cutoff point for the remodeling was heterogenous among
participants. All of them felt that VSAR is safe for the Marfan“s syndrome population and bicuspid valves. For type A dissections,
11/20 preferred this procedure only in young patients. Regarding to graft sizing, the height of the interleaflet triangle (8/20) and
the sino-tubular diameter (7/20) were the more frequent considered parameters. Surgeons reported a 7% of failure rate, leading to
conversion to Bentall surgery, and a 26% change of strategy intraoperatively. A minimally invasive approach was not considered to
improve results. Most of the surgeons agreed that VSAR should be performed by high-experienced surgeons.

Conclusions: The VSAR has been accepted as a treatment option for the aortic root “s aneurysms, and even though there is still not
possible to reach a final consensus, a valuable experience from the most relevant surgeons in the field is presented.

Keywords: Aortic Valve Insufficiency - Heart Valve Prosthesis Implantation - Cross-Sectional Studies - Surveys and Questionnaires
- Argentina

RESUMEN

Introduccion: El reemplazo de la raiz adrtica con conservacion valvular (valve-sparing aortic root replacement, VSAR) se ha consoli-
dado como un procedimiento eficaz para el tratamiento del aneurisma de la raiz adrtica, el sindrome de Marfan, la valvula bictspide
y la diseccién adrtica. Sin embargo, es necesario llegar a una opinién undnime sobre los aspectos clave del VSAR.

Material y métodos: Se realiz6 una revisién bibliografica de los debates y controversias méas frecuentes del VSAR. A partir de esta
informacién se elaboré una encuesta en linea que se envié a cirujanos con experiencia comprobada en VSAR para conocer su opinién
sobre los factores relacionados con los pacientes, los aspectos técnicos, la ecocardiografia, la investigacion, la formacion y el futuro
del VSAR.

Resultados: Veinte cirujanos completaron la encuesta. Segin 14 de cada 20 encuestados, la fraccion de eyeccién grave se consideré
una contraindicacién para el llevar a cabo este procedimiento. El limite del diametro del anillo aértico para la remodelacién fue het-
erogéneo entre los participantes. Todos ellos consideraron que el VSAR es un procedimiento seguro para los pacientes con sindrome
de Marfan y valvula bictispide. En el caso de diseccién de tipo A, 11 de cada 20 prefirieron este procedimiento solo para los pacientes
jovenes. En lo que respecta al tamafio del injerto, la altura del tridngulo intervalvar (8/20) y el didmetro sinotubular (7/20) fueron
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los maés frecuentes. Los cirujanos informaron una tasa de fracaso del 7% en la conversién al procedimiento de Bentall, y un cambio
de estrategia intraoperatoria del 26%. No se consideré que un abordaje minimamente invasivo mejorara los resultados. La mayoria
de los cirujanos coincidieron en que el VSAR lo deben realizar cirujanos con mucha experiencia.

Conclusiones: El VSAR ha sido aceptado como una opcién terapéutica para el aneurisma de la raiz adrtica, y, aunque todavia no es
posible llegar a un consenso definitivo, se presenta la valiosa experiencia de los cirujanos mas destacados en este campo.

Palabras clave: Insuficiencia de la Valvula Aértica - Implantacién de Prétesis de Valvulas Cardiacas -Estudios Transversales - En-

cuestas y Cuestionarios - Argentina

INTRODUCTION

Following the first descriptions by Tirone David and
Magdi Yacoub (1,2) the valve-sparing aortic replace-
ment (VSAR) has been established as a successful
procedure for aortic root aneurysms.

There are specific advantages of VSAR when com-
pared to conventional aortic root replacement with a
valved conduit, and include decreased possibility of
valve thrombosis, thromboembolism, bleeding events
associated with anticoagulation, structural valve de-
terioration, and endocarditis. (3,4) Preservation of
the native aortic valve has become an attractive op-
tion to avoid these undesirable events.

There are mainly two types of VSAR techniques:
reimplantation and remodeling. In both, the aortic
root is excised preserving the native valve, but there
are differences in terms of technical aspects. In reim-
plantation, the Dacron graft is attached at the level of
the aortic annulus, giving support to this structure.
In remodeling, the graft is sutured at the level of the
aortic sinuses. This last one requires less time and is
easier, but there is a lack of aortic annulus support,
increasing the rate of aortic regurgitation during the
follow-up. Adding external support for the annulus
(i.e., ring, suture, etc.) can solve this disadvantage.

The VSAR technique has become an accepted op-
eration for patients with Marfan’s syndrome and oth-
er connective tissue disorders as well as for patients
with aortic dissection. It has also gained increasing
use in patients with bicuspid aortic valves. (5-9)

Over the years several modifications have been pro-
posed and opinions differ amongst surgeons regarding
technical aspects, indications, and the future of VSAR.

We believe there is a need for a consensus opinion
regarding key aspects of VSAR, as well as what skills
are necessary for a surgeon to safely and effectively
perform VSAR.

This survey of surgeons with known expertise in
VSAR operations provides a summary of their views.

METHODS
A literature review was performed regarding the most fre-
quent debates and controversies in VSAR. List of relevant
questions was prepared and evaluated by experts. Authors
with known expertise in VSAR operations were identified
and asked to participate in the project. A survey was devel-
oped, and questions were reviewed and chosen by the au-
thors (GE, MM, TD, CE, EL, RM). Inclusion criteria required
that surgeons have performed VSAR with a minimum of 25
cases, either reimplantation or remodeling technique.

A total of 25 surgeons with known experience in this
field spanning 10 countries and 15 different institutions

were identified and selected. They were contacted through
email and asked to participate voluntarily in the survey. In
total, 5 participants” answers were excluded for incomplete/
inconsistent survey responses. An online platform was de-
veloped using 46 multiple-choice questions. The questions
were focused on:

1. Indications and patient-related factors,

2. Technical and anatomy-related aspects

3. Echocardiography findings

4. Research, training, and the future.

RESULTS

Of the 20 responders, 13 (65%) have = 100 VSAR in
their expertise, 3 (15%) more than 50, and 4 (20%)
between 25 and 50. Everyone accepted to participate
voluntarily in this financially unfunded project.

Indications and patient-related factors (Table 1) (Fig. 1)
(Q.4) Severe left ventricular dysfunction was a con-
traindication for VSAR: 14/20 of the responders.

(Q.5) The aortic annulus diameter cutoff for the
remodeling procedure was heterogenous between the
options: 8/20 believe there is no limit for a remodeling
technique; however, 3/20 prefer this method for small
annulus (20-22 mm), 4/20 would consider the cutoff in
24-26 mm and 5/20, 228 mm.

(Q.6) Severity of aortic regurgitation (AR) was not
considered a limitation for the VSAR.

(Q.7-8) 11/20 (55%) responders decided to perform
prophylactic VSAR in Marfan group when the aorta
measured = 5 cm and 8/20 when it was = 4.5 cm. More-
over, everyone (100%) considered the VSAR as a safe
operation for this population.

(Q.9-10) 12/20 responders are willing to bicuspid
valves especially if the surgeon has expertise in the
field; besides 14/20 considered that cusps anatomy
(type 0 vs 1) as a predictor of AR recurrence.

(Q.11-12) There was a strong tendency to avoid
VSAR in type III lesions (17/20). In acute aortic dis-
sections, more than half (11/20) preferred to perform
the VSAR only in patients consider younger or below
50 years; nonetheless, 18/20 accept this procedure
when is feasible even in this scenario.

Technical and anatomy-related aspects (Table 2) (Fig. 2)
(Q.13-16) Of the asked surgeons, 9/20 believe that the
lack of neo-sinuses in the reimplantation technique
adds stress to the cusps but does not affect the general
results. Interesting, half of the participants think it is
useful to standardize an external ring in the remod-
eling technique, and most of them use Hegar when
tying to maintain annular size.
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Table 1. Indications and patient-related factors

Question number

1. Please select the region of your
place of work

2. {How many VSAR have you
performed in your experience?

3, This is an unfunded project, and
there is no conflict of interest. ¢ Are
you willing to participate voluntarily
in this project?

4. ;Do you consider the severity of
LV dysfunction as a contraindication
for VSAR?

5. (What is the aortic annulus
diameter cutoff you consider for a
remodeling procedure?

6. ;What degree of preoperative AR
would make you hesitant to try to
preserve the valve?

7. {When do you recommend
performing prophylactic VSAR in the
asymptomatic Marfan population?
8. Some authors suggest that in

the Marfan group a composite
conduit replacement is the indication
because fibrillin deficits affect the
leaflets. ¢Do you consider that
VSAR is a safe procedure for this
population?

9. ¢Should a bicuspid valve with
aortic root aneurysm be repaired
initially?

10. ¢Do you think that cusps
anatomy in bicuspid valve (type 0 vs
1), is predictor of AR recurrence?
11. In type Ill lesion, ¢do you
consider initially to perform/indicate
a VSAR?

12. ;Would you recommend VSAR

in acute aortic dissections?

Option A

North America: 6 (30%)

> 25-50: 4 (20%)

Yes:20 (100%)

Yes, with mild LVEF: O
(0%)

20-22mm: 3 (15%)

AR 1+: 0 (0%)

With ascending aorta
diameter > 4.5 cm: 8
(40%)

Yes: 20 (100%)

Yes, always try to do
it when is possible: 15
(75%)

Yes: 13 (65%)

Yes, and try concomitant
decalcification/ shaving /
patch extension: 3 (15%)
Always try to do it: 7
(35%)

Option B

Latin America: 4 (20%)

50-100: 3 (15%)

No: 0 (0%)

Yes, with moderate LVEF:

0(0%)

24-26mm: 4 (20%)

AR 2+: 0 (0%)

With ascending aorta
diameter > 5 cm: 11
(55%)

No, | prefer a Bentall/

other procedure: 0 (0%)

Yes, but only in young

patients: 2 (10%)

No: 7 (35%)

No, Type Il lesions have
unsatisfactory results in
VSAR: 17 (85%)

Only in patients < 50
years or considered

young: 11 (55%)

Option C

Europe: 9 (45%)

100 -200: 5 (25%)

Yes, with severe LVEF:

14 (70%)

28-34mm: 5 (25%)

AR 3+: 1 (5%)

With ascending aorta
diameter > 5.5 cm:

1(5%)

Only by experienced

surgeon. If not,

Bentall/other: 3 (15%)

No, | prefer a Bentall/
other procedure: 2

(10%)

AR: aortic regurgitation; LVEF: left ventricle ejection fraction; VSAR: valve sparing aortic replacement.

Option D

Asia: 1 (5%)

>200: 8 (40%)

No: 6 (30%)

No limit: 8 (40%)

AR is not a
limitation: 19

(95%)

No: 0 (0%)
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What is the aortic annulus diameter cutoff you consider
for a remodelling procedure?

No limit (8)

28-34 (5)

24-26 mm (4)

20-22 mm (3)

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

When do you recommend to perform profilactic VSAR in the
asymptomatic Marfan population?

With ascending aorta > 5.5 cm (1) .

With ascending aorta > 4.5 cm (8) _

0% 10% 20% 30% 40% 50% 60%

Should a Bicuspid valve with aortic root aneurysm
be repaired initially?

No (0)

Only by experienced surgeon. If
not, Bentall/Other (3)

Yes, but only in young patients (2)

Yes, always try to do it when is possible
(15)

0% 10% 20% 30% 40% 50% 60% 70% 80%

Would your recommend VSAR in acute aortic dissections?

No, | prefer a Bentall / other .
procedure (2)

o omideryoong iy
consider young (11)

0% 10% 20% 30% 40% 50% 60%

Fig. 1. Indications and pa-
tient-related factors.
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(Q. 17-18) The majority (13/20) believed that a
minimum target of cusps effective height to assume
successful the procedure must be >8 mm. When asked
if annulo-aortic ectasia is a contraindication for re-
modeling, 14 preferred to do reimplantation; however,
7 of them still prefer a remodeling with external sta-
bilization.

(Q. 19-22) Notoriously, almost half of the respond-
ers assured that a Dacron non-compliant graft in-
creases the risk of distal aortic disruption, and 11 out
of 20 prefer a Dacron rather than a Valsalva graft.
More than half (65%) use mid-leaflet plication for ex-
cessive valve prolapse.

(Q. 23) According to graft sizing, the height of the
interleaflet triangle as a basis for graft sizing (8/20)
and the measure of the sino-tubular junction with a
Hegar (7/20) were the most selected choices.

(Q. 24) Regarding stabilization of the aortic an-
nulus in the remodeling technique, only the group of
surgeons who perform this technique answered this
question, and 7/20 use an extra-aortic ring for stabi-
lization.

(Q. 25-27) When there are more than 2 leaflets
with fenestration, 80% will not try to preserve the
valve, and for those who accepted to repair a calcified
valve, the major part will only do it if it is mild.

(Q.28) Eleven out of twenty don’t use the caliper
routinely.

(Q. 29-31) Most of the participants agree that in
bicuspid valves, the tricuspidization is reasonable only
if the commissure presents orientation near 1202, and
shaving is the most frequent technique used for the
raphe (14/20). Moreover, 15 out of 20 are convinced
that the pericardial patch used for cusp restoration
after raphe resection is not advisable.

(Q. 32) The surgical strategy decided preoperative-
ly changed due to intraoperative findings in 29% on
average.

(Q. 33) The estimated VSAR failure rate, with con-
version to a Bentall procedure was almost 7%.

(Q. 34) Sixty percent of the responders would con-
sider switching to a Bentall procedure when the post-
VSAR echocardiography reveals AR = mild.

(Q. 35) In redo operation in failed VSAR, a minor-
ity (3/20) are willing to re-repair the valve, but the
majority prefer a Bentall/aortic valve replacement.

Echocardiography Findings (Table 3) (Fig. 3)

(Q. 36-38) The majority of the participants (16/20)
think that echocardiography provides accurate anato-
my assessment and is predictive of valve repairability;
however, they still need to re-check intraoperatively to
decide definitively what to do. Additionally, for fifteen
of the responders, the echocardiography findings cor-
relate with the intraoperative findings.

(Q. 39-40) With regard to the AR predictors, most
of the participants have chosen the effective height,
coaptation length, and immediate post-VSAR residual
AR as the most important factors.

Research, training, and the future (Table 3) (Fig. 3)
(Q. 41) Most of the surgeons believed that doing this
procedure with a resident does not affect the results.

(Q. 42) Interestingly, almost all the responders
(19/20) affirmed that a minimally invasive approach
(MICS) doesn’t improve the postoperative results or
even make any difference.

(Q. 43) Most of the surgeons assured that VSAR
must only be performed either by high-volume centers
or by experienced surgeons.

(Q. 44-46) 75% of the participants think that 3D
printing could be helpful sometimes or even is the fu-
ture for preoperative decisions, and 16 out of 20 con-
sidered that the intention to repair the aortic valve
should be the standard for all candidates for a VSAR.

DISCUSSION

Both re-implantation and remodeling techniques have
been shown to adequately preserve aortic valve func-
tion in patients with aneurysms of the aortic root,
Marfan’s syndrome, and type A aortic dissection.
(2,9-12)

This survey mirrors the controversies regarding
indications, technical aspects, echocardiography use,
and the future.

Even though a broad variety of experienced sur-
geons worldwide have participated in this question-
naire, it is still difficult to reach a final consensus on
some key aspects of VSAR operations. However, we
believe that the opinion based on the clinical experi-
ence of the most experienced surgeons of the world
on this topic has a fundamental value. The broad
spectrum of the results reflects the different surgeon-
specific criteria when performing VSAR.

It has been demonstrated that aortic annular dila-
tation is a risk factor for early and late failure. (13)
Hanke et al. proved that patients who underwent re-
modeling technique with an aortic annulus greater
than 28-30 mm presented worse results at follow-up
compared to those who underwent reimplantation.
(14) Notoriously, 8/20 participants (40%) will proceed
with a remodeling technique regardless of the aortic
annulus diameter, undoubtedly due to the personal
preference for one technique over the other one, but
more importantly, this could be explained because
surgeons who prefer the remodeling technique, have
performed the “modified remodeling™ which includes
the external aortic annulus support with the aim to
avoid the AR during the follow-up. The lack of this an-
nulus support was the Achilles heel in aortic annulus
greater than 28 mm.

While more than 90% don "t believe that preopera-
tive AR is a limitation, David and colleagues have sug-
gested that patients with preoperative severe AR are
not good candidates since they often have damaged
cusps. (10)

Contrary to surgeons' thoughts decades ago, most
now feel (100% in this survey) that VSAR is a safe pro-
cedure for the Marfan’s syndrome population. There
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Table 2. Technical and Anatomy-Related Aspects

Question number

13. ¢Which cardiople-
gia do you think is
more reasonable to use
in VSAR?

14. In the reimplanta-
tion technique, ;does
the lack of neosinuses
add stress to cusps?

15. ¢Do you think is
useful to standardize in
remodeling technique
the use of an external
ring?

16. ¢Do you use Hegar
within the aortic annu-

lus while tying?

17. ¢{What is your mini-
mum target of cusps
effective height to as-
sume successful the
procedure?

18. ¢Is the annulo-aor-
tic ectasia a contraindi-

cation for remodeling?

19. ¢Does a Dacron rig-
id non-compliant graft
increase the risk of dis-
tal aorta disruption?
20. ¢(What's your atti-
tude toward the exces-
sive valve prolapse?

21. ¢Which kind of
prosthesis do you pre-
fer or use routinely?
22. ;Do you believe
that Valsalva graft com-
bines the "best of both
reimplantation and re-
modeling?

23. Graft sizing: ¢what
do you prefer or use
routinely?

24. ;What do you pre-
fer for stabilizing the
aortic annulus in the

remodeling technique?

Option A

Bretschneider:
2 (10%)

Yes, that is why |
prefer a remodeling
technique: 4 (20%)

Yes: 11 (55%)

Yes, it's mandatory
to maintain annular
size and adequate
LVOT: 12 (60%)

6-8 mm: 5 (25%)

Yes, a reimplantation
technique should be
used always:13 (65%)

Yes: 9 (45%)

Figure of 8 suture: 0
(0%)

Straight Dacron
graft: 11 (55%)

Yes: 7 (35%)

Height of the inter-
leaflet triangle cor-
responding to the
external diameter of
the STJ: 8 (40%)

Extra-aortic ring: 7
(35%)

Option B

Cold blood: 10
(50%)

No: 7 (35%)

No: 9 (45%)

No: 8 (40%)

8-10 mm: 12 (60%)

No, | prefer a remod-
eling technique with
external aortic annulus
stabilization: 7 (35%)
No, there is no
evidence: 11 (55%)

Sewing suture along
the free edge of
leaflet: 4 (20%)
Valsalva: 9 (45%)

No: 13 (65%)

Distance  between
commissural  posts
and choosing a graft
15% greater than
the average distance
between  commis-
sural posts: 1 (5%)

Suture with PTFE: 4

(20%)

Option C

Del Nido: 6 (30%)

Yes, but the general
result/follow-up

are not affected: 9
(45%)

>10 mm: 3 (15%)

High commissure
implantation: 2
(10%)

Other grafts (0%)

Height of each aortic
valve cusp, take

the average, and
multiply it by two:

1 (5%)

Suture with Teflon
felt: 2 (10%)

Option D

Other: 2 (10%)

Midleaflet plication:

13 (65%)

Measure the STJ
with a Hegar (+
4 mm added in
reimplantation): 3
(15%)

| don't stabilize the

annulus: 0 (0%)

Option E

Triangular resection:
1(5%)

Correlation with BMI:
7 (35%)

| don't perform the
remodeling technique:
7 (35%)

(continue)
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(continuation)

Question number

25. Would you contra-
indicate the VSAR in
the presence of leaflets
fenestrations?

26. What is the limit ac-
cepted to repair a calci-
fied valve?

27. Which kind of re-
pair do you prefer in
fenestrations?

28. Do you use routine-
ly the caliper in VSAR?

29. In bicuspid valves:
¢do you perform tricus-
pidization?

30. In bicuspid valves.
¢which technique do
you use for raphe more
frequently?

31. Should the pericar-
dial patch be used for
cusp restoration after
raphe resection?

32.0n average, how
many times did the sur-
gical strategy decided
preoperatively change
due to intraoperative
findings? (e.g, %)

33. On average, what
is your estimated VSAR
failure rate with conver-
sion to a Bentall proce-
dure? (e.g.%)

34. After the VSAR, the
intra-op TEE shows AR.
Which severity do you
consider necessary to
perform a Bentall pro-
cedure?

35. In your experience
with redo operations
in failed VSAR, what
procedure did you per-
form more frequently
to solve this problem?

Option A

Yes, always: 1 (5%)

Never, | rather per-
form a Bentall/other
procedure: 5 (25%)

Suture only:5 (25%)

Yes: 9 (45%)

Yes, always try to do

it:1 (5%)

Shaving: 14 (70%)

Yes, when is neces-

sary: 5 (25%)

26 %

7 %

Regardless the sever-
ity, try to re-repair /
cusp repair: 8 (40%)

AVR: 10 (50%)

Option B

With 2 leaflets
affected: 3 (15%)

Mild calcification
(small spots): 12
(60%)

Suture & patch: 8
(40%)

No: 11 (55%)

VSAR is not a good
procedure for
bicuspid valves: 0
(0%)

Resection with direct
reapproximation: 4
(20%)

No, the results are
not good in the
follow-up: 15 (75%)

Mild: 1 (5%)

Bentall’s: 7 (35%)

Option C Option D Option E

With 3 leaflets
affected: 13 (65%)

Always repair
regardless of
number: 3 (15%)
Moderately Heavily calcified:
calcification 0(0%)
(multiple large

spots): 3 (15%)

None: 7 (35%)

Only if commissures
present orientation
near the 120°
degrees: 19 (95%)
Resection with a
pericardial patch: 2
(10%)

Moderate: 11 (55%)
Ross: 0 (0%)

Re-repair: 3 (15%)

AR: aortic regurgitation. AVR: aortic valve replacement. BMI: Body mass index. LVOT: left ventricle outflow tract PTFE: Polytetrafluoroethylene. STJ:
sinotubular junction. TEE: transesophageal echocardiography. VSAR: valve sparing aortic replacement.
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What's your attitute toward the excessive
valve prolapse?

Sewing suture along the free edge of leaflet (4) |G

Triangular resection (1) [l

Midieatlet pication (13)

High commisure implantation (2) [

Figure of 8 suture: 0 (0%)

0% 10% 20% 30% 40% 50% 60% 70%

Graft sizing: What do you prefer or use routinely?

Measure the STJ with Hegar (+ 4mm in
reimplantation) (3)

Height of each aortic valve cusp, take the
average, and muliply it by two (1)

Distance between commissural posts and
choosing a graft 15% greater than the average
distance between commisural posts (1)

Height of the interleaflet triangle corresponding _
to the external diameter of the STJ (8)

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Correlaton with s 7) |

On average, how many times did the
surgical strategy decided preoperatively
change due to intraoperative findings? (e.g.%)

%_

0% 5% 10% 15% 20% 25% 30%

On average, what is your estimated VSAR
failure rate with conversion to a
Bentall procedure?(e.g.%)

%_

0% 1% 2% 3% 4% 5% 6% 7% 8%

Fig. 2. Technical and anato-
my-related aspects
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is a discrepancy between European and American
guidelines regarding when to treat the Marfan popu-
lation. The ESC 2014 guidelines consider treating af-
ter =5 cm in the Marfan population (Ic) and 4.5 cm
with risk factors (Ila), whereas 2018 AAT'S guidelines
recommend treating at 5 cm with risk factors (Ila).
In this survey, almost half and half have chosen one
of those options, most likely related to where they do
their practice. (15,16)

All the participants believe in treating the aortic
root in bicuspid valves whenever feasible. Boodhwani
and colleagues (17) presented freedom from aortic
valve reoperation for bicuspid valve repair at 5 and
8 years of 94% and 83% respectively. The ACC/AHA
2020 guidelines established for the first time the valve
repair with/without reimplantation technique (IIb) in
bicuspid aortic valves by experienced centers. (18)

Interestingly, 15% would take an aggressive ap-
proach to type III injuries or at least consider treating
them initially. We believe this is a challenging scenario
and should only be performed by highly experienced
surgeons.

Regarding VSAR in acute type A dissections
(ATAD), the majority (55%) will prefer to do this pro-
cedure in young patients only, and another 35% will
try it always when possible. This shows how surgeons
have gained confidence with this technique, even in
undesirable situations like ATAD. Khachatryan and
the Leipzig group have shown excellent results with
the David technique in ATAD with in-hospital and 30-
day mortality of 4% and 9% respectively. (19) Mosbahi,
et al. (20) also showed that the David procedure was
superior to the Bentall technique for the ATAD popu-
lation after analyzing 27 studies with a total of 3058
patients. David procedure was superior in terms of in-
hospital mortality (2% vs 8%), midterm survival (99%
vs 81%), early postoperative stroke (2.7% vs 5.1%) and
thromboembolic events(0.5% vs 4.9%).

The association of valve plication on previously di-
agnosed prolapse reflects the combination of lesions
commonly observed (annuloectasia, sinus dilation,
and proper valve disease; type 1 and type 2 lesions on
Carpentier classification).(21)

The minority of the participants uses routinely the
Valsalva graft; however, it has been shown by some au-
thors (22) in a finite element study that re-creation of
the sinuses reduces leaflet stress during valve closure,
consequently improving leaflet long-term durability.

It is worth mentioning the significance of the effec-
tive height (eH) and coaptation area to achieve good
postoperative results.

An eH range between 7 -12 mm is believed to be
normal for adults (23)

It has been shown by Bierbach and colleagues (24)
that 96% of all patients with moderate or more severe
AR had an eH of less than 9 mm.

One of the most relevant aspects of these tech-
niques is graft sizing. Since the original method based
on the Feindel-David formula (2), several different

methods have been proposed and surgeons tend to use
whatever they feel is more reliable as we can see in
this survey.

Most of these formulas are based on relative pro-
portions of the normal aortic root, but patients requir-
ing the VSAR no longer have normal root anatomy;
therefore, choosing the size of the graft based merely
on fixed normal aortic valve dimensions, may gener-
ate mistakes.

One of the most relevant answers collected from
this study is related to the failure rate of VSAR, with
conversion to Bentall (7%) and the change of strategy
intraoperatively (26%), especially since surgeons may
feel uncomfortable when asked about the results.

Although 7% is not a negligible number (certainly
biased by surgeons' experience), VSAR has demon-
strated so many advantages that proves to be an ex-
cellent surgery for aortic root aneurysms. (3,10,20).

Some authors as Lansac (21) have proposed a use-
ful lesion classification by echocardiography, to stand-
ardize surgical management and planning. Overall,
almost all the responders accept the importance of the
pre and intraoperative echocardiography assessment.
However, there are aspects to consider. For instance,
this may not always be clearly visible by echocardiog-
raphy or could be inaccurate (eg. measure of effective
height) and the caliper could be helpful in this sce-
nario; therefore, these tools allow further standardi-
zation of valve repair by supporting the surgeon in his
assessment of cusp prolapse. Additionally, it is manda-
tory on these cases to have a high-experienced echo
operator for aortic valve and root pathology.

Interestingly, the MICS approach was not con-
sidered at all to improve results or even make any
difference; however, more than half of the surgeons
confessed that patients ask for it. Why has it not pros-
pered? It could be that today’s surgeons do not wish
to adopt MICS techniques because they are more com-
plex, take more time and there is a lack of data show-
ing real benefits for the mini-David procedure.

The need of a long learning curve and advanced
surgical expertise present a certain disadvantage for
the VSAR. For such reasons, it should be performed
in specialized cardiac centers with enough experience
in the field.

There are still groups that opt for one variant over
the other one; nonetheless, we believe that it should
be adapted to every single case while taking care of
the minimal technical aspects and details.

Finally, in the most comprehensive long-term anal-
ysis performed to date of the surgical management of
aortic root dilation by Ouzounian et al., (25) it has
been shown the superiority of VSAR when compared
to tissue-Bentall or mechanical-Bentall at long-term
follow-up (15 years) in terms of major adverse valve-
related events (18.9% vs. 38.5% vs 35%, p<0.001),
anticoagulation-related hemorrhage (6.3 %vs. 2.4 %
vs. 11.6%,p<0.001), and with a risk of reoperation
similar between VSAR and mechanical-Bentall, but
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Table 3. Echocardiography Findings & Research, Training and the Future

Question number

36. (Do you think that pre-
operative TTE provides a highly
accurate anatomic assessment
and is strongly predictive of
valve repairability and postop-
erative success?

37. (Do you think that a func-
tional classification provided by
echo for pre-operative decision
is useful?

38. ;In which proportion the
echocardiography findings cor-
related with the intraoperative
findings?

39. In your experience, ¢which
was the most frequent AR pre-
dictor? Could be more than 1
option

40. ;Which was the most fre-
quent mechanism of recurrent
AR?

41. ;Do you believe that per-
forming this procedure with
a resident as a first assistant
might impair the result?

42. iDo you think that a MICS
approach for VSAR improves
postoperative results?

43. There are some differ-
ences in the results between
high-volume and low-volume
centers. ;Do you believe that
VSAR must be performed
ONLY in high-volume centers?
44. Cusps geometry could be
difficult to measure preopera-
tively by echo. In the future,
¢what role do you think 3D
printing may have for the pre-
operative plan?

45. Mitral valve repair is the
standard in myxomatous de-
generation. ;Do you consider
that it should be the same for
VSAR?

46. ¢Do you think that estab-
lishment of multi-institutional
databases and standardized
surgical mentoring courses are
required?

Option A

Yes: 17 (85%)

Yes, is a strong predic-
tor of outcome and/or
repairability: 7 (35%)

Always: 3 (15%)

Effective height: 8

Dysfunction Type I: 5
(25%)

Yes: 2 (10%)

Yes, MICS in VSAR may
be performed with
good results: 1 (5%)

Yes: 10 (50%)

None: 5 (25%)

Yes: 16 (80%)

Yes, the procedure re-
quires long-term train-
ing and continue re-
search (100%)

Option B

No, | mostly

trust what | see
intraoperatively: 3
(15%)

Sometimes: 9 (45%)

Most of times: 15
(75%)

Aortic annulus/STJ
diameters: 2

Dysfunction Type II:
10 (50%)

No: 18 (90%)

Yes, MICS in VSAR
could improve even
more the results
than conventional
surgery: 0 (0%)
No: 5 (25%)

Pre-operative 3D
printing is the future
for preop decision:
4 (20%)

No: 4 (20%)

No, it would

not produce any
difference (0%)

Option C

Not necessary, the
most important is what
| see intraoperatively:

4 (20%)

Sometimes: 2 (10%)

Coaptation length: 8

Dysfunction Type Ill: 5
(25%)

No. It's only aesthetic
but my patients ask for
it: 11 (55%)

Low-volume centers
may perform these
procedures BUT only by
experienced surgeons:
5(25%)

It could be helpful
sometimes: 11 (55%)

Option D Option E

| don't trust in Immediate post-
VSAR residual

AR: 11

the pre-op echo:
0 (0%)

Degree of cusp
billowing: 1

No: 8 (40%)

AR: aortic regurgitation. MICS: minimally invasive cardiac surgery. STJ: sino-tubular junction. TTE: transthoracic echocardiography. VSAR: valve

sparing aortic replacement.
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inferior with tissue-Bentall (4.6 % vs 20 %, p<0.001).
VSAR procedures were associated with reduced car-
diac mortality and valve-related morbid events com-
pared to tissue or mechanical Bentall at 15 years (15.8
% vs. 23.7% vs. 25.3%, p 0.04).

These estimates of time-related freedom from
valve-related complications are certainly superior
to those obtained with bioprosthetic or mechanical
valves.

CONCLUSION

These results suggest that VSAR, regardless of vari-
ants, has been accepted as a treatment option for aor-
tic root aneurysm when the valve is feasible to pre-
serve with remarkable results. Although it is not yet
possible to reach a final consensus, this survey showed
that technical aspects are the most critical factors in
achieving outstanding results. Nonetheless, the per-
sonal preference of the surgeon based on his own ex-
perience will also determine which technique will use.
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Cardiopulmonary Exercise Testing Contributes to Accurate Risk
Assessment in Patients with Low-risk Pulmonary Hypertension

La prueba cardiopulmonar de ejercicio contribuye a determinar con precision el riesgo con
precision en pacientes con hipertension pulmonar de bajo riesgo
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ABSTRACT

Background: European guidelines for pulmonary arterial hypertension (PAH) stratify the risk using clinical characteristics and
complementary studies, including the cardiopulmonary exercise test (CPET). This takes into account 3 parameters: peak O, con-
sumption (peak VO,), its percentage with respect to the predicted VO,, and the minute ventilation/carbon dioxide production (VE/
VCO,) slope. However, none of the models that validated this way of stratifying risk included PCPE among their variables.
Objectives: To determine what proportion of patients with group I PAH considered to be at low risk and who walk >440 meters in
the 6-minute walk test (6MWT) have parameters considered to be of moderate or high risk in the PCPE.

Methods: Patients >18 years of age, diagnosed with group I PAH at low risk of events, who walked >440 meters in the 6BMWT and
had NT-proBNP value < 300 pg/dL were included. A CPET was performed in which the peak VO,, its percentage with respect to the
predicted VO,, and the VE/VCO, slope were recorded. It was determined what proportion of patients presented these parameters in
a higher than low risk stratum (peak VO, consumption <15 ml/min/Kg, its percentage with respect to the predicted VO, =65% and
the VE/VCO, slope = 36).

Results: Eighteen patients were included. Despite being low-risk patients with a good functional class, all patients presented a peak
VO, less than 85% of predicted, which determines a deterioration of functional capacity. A single patient (6%) presented the three
parameters evaluated at low risk, 8 patients (44%) had at least one altered parameter, 7 patients (39%) presented 2 altered param-
eters and in 2 patients (11%) all parameters were altered. The parameters that were most frequently altered were the percentage
of predicted peak VO, and the VE/VCO, slope in 67% of the cases. Only 4 patients presented a peak VO, <15 ml/kg/m. No patient
presented peak VO, values or percentage of predicted VO, in the high-risk category. However, 6 patients (33%) presented a high-risk
VE/VCO, slope.

Conclusion: Majority (92%) of the patients considered low risk and who walk more than 440 meters in 6 minutes presented at least
one altered variable in the CPET. The VE/VCO, slope and the percentage of predicted peak VO, consumption were the most fre-
quently altered variables. The VE/VCO, slope was the only one that showed values considered high risk. CPET could have a place in
the precision stratification of low-risk patients. The value of this finding should be evaluated in prospective studies.

Key words: Hypertension, Pulmonary - Risk Assessment - Oxygen Consumption - Exercise Tolerance - Exercise Test

RESUMEN

Introduccion: Las guias europeas de hipertension arterial pulmonar (HAP) estratifican el riesgo valiéndose de caracteristicas clinicas
y estudios complementarios entre los cuales esté la prueba cardiopulmonar de ejercicio (PCPE), de la cual toma en cuenta 3 para-
metros: el consumo de O, (VO,) pico, su porcentaje respecto del predicho y la pendiente ventilacién minuto/ produccién de diéxido
de carbono (VE/VCO,). Sin embargo, ninguno de los modelos que validaron esta forma de estratificar el riesgo incluyeron la PCPE
entre sus variables.

Objetivos: Determinar qué proporcién de pacientes con HAP del grupo I considerados de bajo riesgo y que caminan >440 metros en
la prueba de caminata de 6 minutos (PC6M) tienen en la PCPE parametros considerados de riesgo moderado o alto.

Material y métodos: Se incluyeron pacientes > 18 anos con diagnéstico de HAP del grupo I considerados de bajo riesgo con una
PC6M > 400 metros a los que se les realiz6 una PCPE en la que se registré el VO, pico, su porcentaje respecto del VO, predicho y la
pendiente VE/VCO,. Se determiné qué proporcién de pacientes presentaban estos pardmetros en un estrato de riesgo mayor a bajo
riesgo (VO, pico < 15 ml/kg/min, su porcentaje respecto del predicho < 65% y la pendiente VE/VCO, >36).

Resultados: Se incluyeron 18 pacientes. A pesar de ser pacientes de bajo riesgo y con buena clase funcional todos presentaron un
VO, pico menor al 85% del predicho, lo cual determina un deterioro al menos leve de la capacidad funcional. Un tnico paciente (6%)
presento los tres parametros evaluados en bajo riesgo, 8 pacientes (44%) tuvieron al menos un parametro alterado, 7 pacientes (39%)
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presentaron 2 pardmetros alterados y en 2 pacientes (11%) todos los pardmetros estuvieron alterados. Los parametros que mas fre-
cuentemente se vieron alterados fueron el porcentaje respecto del VO, predicho y la pendiente VE/VCO,, en el 67% de los casos. Solo
4 pacientes presentaron un VO, pico < 15 ml/k/m. Ningtn paciente presenté valores de VO, pico o porcentaje respecto del predicho
en la categoria de alto riesgo. Sin embargo, 6 pacientes (33%) presentaron una pendiente VE/VCO, considerada de alto riesgo.

Conclusién: El 94% de los pacientes considerados de bajo riesgo presentaron al menos una variable en la PCPE que no corresponde
un perfil de riesgo bajo. La pendiente VE/VCO, y el porcentaje de VO, pico respecto del predicho fueron las variables mas frecuent-
emente alteradas. La pendiente VE/VCO, fue la inica que mostré valores considerados de alto riesgo. La PCPE podria tener un lugar
en la estratificacién de precision de pacientes de bajo riesgo. El valor de este hallazgo debera ser evaluado en estudios prospectivos,
al tiempo que genera las bases para el planteo de hipétesis respecto de la estratificacion de riesgo y la intensidad del tratamiento en

pacientes que aparentan estar en bajo riesgo.

Palabras clave: Hipertensién Pulmonar - Medicién de Riesgo - Consumo de Oxigeno - Prueba de Esfuerzo - Tolerancia al Ejercicio

INTRODUCTION

In 2015, the European Society of Cardiology (ESC) and
the European Respiratory Society (ERS) guidelines
proposed a multiparametric tool of risk stratification
to estimate the prognosis of patients with pulmonary
arterial hypertension (PAH) and guide treatment strat-
egies. These recommendations suggest classifying pa-
tients as low (mortality risk estimation <5% at 1 year),
intermediate (mortality risk estimation between 5-10%
at 1 year) and high (>10% mortality risk estimation at
1 year) risk, using clinical, imaging, and hemodynamic
variables and estimation of aerobic capacity, which are
known to be associated with patient prognosis. Among
the latter, guidelines suggest using the World Health
Organization (WHO) functional capacity (FC), the six-
minute walking test (6MWT) and oxygen consumption
(VO,) assessment in cardiopulmonary exercise testing
(CPET). (1) This risk evaluation tool in PAH was ret-
rospectively validated with different methods by three
groups of investigators. The three validation models
demonstrated an adequate capacity to discriminate
patient prognosis. However, regardless of the method
used, no group considered the use of CPET or VO, as-
sessment, employing only the WHO FC and 6MWT, (2-
4) which represents a limitation, as both the FC and
6MWT present a prognostic performance inferior to
CPET. (5,6) Firstly, there is no standardized way of as-
sessing FC, a subjective parameter which reflects in the
high interobserver variability in its evaluation, and the
poor correlation between FC and maximum VO,. (7,8)
The 6MWT also presents several limitations: it is influ-
enced by age, body mass index, presence of comorbidi-
ties, (9) has little correlation with hemodynamic vari-
ables, (10) the changes in the distance walked are not
translated into modifications in the prognosis, (11,12)
there is a “learning” effect, (13) and above all, it has a
“ceiling” effect which determines its poor sensitivity in
low-risk patients. (14)

The objective of our study was to establish what
proportion of low-risk patients with PAH in FC I or
IT and who walk >440 meters in the 6MWT present
moderate or high-risk parameters in CPET.

METHODS

Variable design and definition

A multicenter cross-sectional study was carried out includ-
ing patients =18 years with PAH, in agreement with the 2015
ESC/ERS guideline definition, (1) who were at low-risk ac-

cording to the simplified risk evaluation method of the French
registry: FC I-II, NT-proBNP <300 pg/mL and 6MWT >440
meters. (4) Patients with congenital diseases were excluded
from the study.

The CPET was performed in a treadmill (H/P Cosmos,
Mercury Med, Germany) within 90 days following risk strati-
fication and the respiratory gas exchange was continuously
analyzed (Cosmed Quark CPET OMNIA 1.6/7 software). A
Bruce or modified Bruce protocol was used, selected by the
operator according to the clinical conditions of the patient.
Dynamic electrocardiographic changes (ST depression >1
mm) and arrhythmia occurrence were reported. The recorded
variables included heart rate (HR), blood pressure, peripheral
arterial oxygen saturation (Sa0,), VO,, rate of carbon diox-
ide production (VCO,) and minute ventilation (VE). The res-
piratory quotient or respiratory exchange ratio (RER=VCO,/
VO,) was used as indicator of maximum exercise. Maximum
exertion was considered for RER >1.1. Peak VO, was defined
as average VO, during the last minute of exercise and was
expressed as milliliters/minute/kilogram of body weight (ml/
min/kg), and was also reported as percentage of the predicted
VO, value (according to prespecified tables which take into
account sex, age and body surface area). Functional capac-
ity was defined as normal when peak VO,/predicted VO, was
285%. The three variables considered for PAH risk evalua-
tion in the ESC guideline were: (1) peak VO,, its percentage
with respect to predicted VO, and the VE/VCO,2 slope. The
proportion of patients presenting these parameters in a risk
category above low was established (peak VO, <15 ml/min/
kg, percentage with respect to predicted VO, <65% and a VE/
VCO, slope =36.

Statistical analysis

Categorical variables were expressed as frequency and per-
centage, and were analyzed using the chi-square test or
Fisher’s exact test, as appropriate. Continuous variables
were expressed as mean and standard deviation, or median
an interquartile range (IQR), according to their distribution.
Student “s t test or the Wilkinson rank sum test was used to
compare two groups, as appropriate. Statistical significance
was considered for p <0.05. Stata 13.0 software package was
used for statistical analyses.

Ethical considerations

The study was performed following the recommendations for
medical research stated in the Declaration of Helsinki, Good
Clinical Practice standards and current ethical regulations.
The protocol was reviewed and approved by the Ethical Com-
mittees of the participating centers.

RESULTS
A total of 18 patients were included in the study and
16 (89%) were women. Median age was 43.5 years
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(IQR 33-51 years) and median time from diagnosis
to evaluation was 4.7 years (IQR 1.8-8.6 years). In
half of the cases (n=9) the etiology of HAP was idi-
opathic, in 6 cases it was associated with connective
tissue disease, in 2 cases it was secondary to human
immunodeficiency virus (HIV) and in one case to por-
tal hypertension. Baseline population characteristics
are described in Table 1.

All patients evaluated presented an exercise func-
tional capacity below 85% of the predicted value (Ta-
ble 2). Only one female patient presented the three
parameters assessed in the low-risk level. Eight pa-
tients (44%) had at least one abnormal parameter, 7
patients (39%) presented 2 altered parameters and in
2 patients all the parameters were anomalous. The
most frequently altered parameters were the percent-
age with respect to predicted VO, and the VE/VCO,
slope in 67% of cases. Only 4 patients presented VO,
<15 ml/kg/min. No patient evidenced peak VO, or
percentage of predicted VO, values in the high risk
category. However, 6 patients (33%) presented a VE/
VCO, slope considered as high risk (Figure 1).

DISCUSSION

Despite having included a population of patients who
at the time of CPET were at a low-risk level and with
preserved functional capacity, all the patients evaluat-
ed presented a peak VO, <85% of the predicted value,
which indicates at least mild impairment of functional
capacity. (15) Only one patient presented all the param-
eters evaluated within the low-risk profile. Surprising-

Table 1. Baseline variables (n=18)

Female sex, n (%) 16 (89)
Age, years, median (IQR) 435 (33-51)
Functional class, n (%)

| 4(22)

Il 14 (78)
Etiology, n(%)

Idiopathic 9(50)

CTD 6(33)

HIV 2(11)

Portopulmonary
6MWT, m. median (IQR)
NT-proBNP, pg./mL, median (IQR)
MPAP, mmHg, median (IQR)
RAP, mmHg, median (IQR)
PVR, Wood units, median (IQR)
Cl, /min/m?, median (IQR)
Ne drugs, n (%)

1

2

3

1(6)

484 (465-510)
116 (59-272)
41 (33-50)
6 (4-8)
7.6 (4.7-8.9)
2.85(2.4-3.2)

1(11)
12(67)
4(22)

6MWT: 6-minute walking test; Cl: Cardiac index; CTD; Connective tissue
disease; HIV: Human immunodeficiency virus; IQR: Interquartile range;
MPAP: Mean pulmonary artery pressure, PVR: Pulmonary vascular resis-
tance; RAP: Right atrial pressure, .

Table 2. Cardiopulmonary exercise testing results

Peak VO, , ml/kg/min, median (IQR) 17,5 (15.5-20)
Peak VO, /predicted VO, % , median (IQR) 60 (56-66)
VEN/CO, slope, median (IQR) 39 (33-49)
Peak VO, <15 ml/kg/min, n (%) 4 (22%)
Peak VO, /Predicted VO, <65%, n (%) 12 (67%)
VEN/CO, slope >36, n (%) 12 (67%)
VENCO, slope >45, n (%) 6 (33%)
N° of abnormal parameters
0 1 (6%)
1 8 (44%)
2 7 (39%)
3 2 (11%)

IQR: Interquartile range; VO,: oxygen consumption; VE/VCO,: Minute
ventilation/carbon dioxide production,

ly, this patient was a woman treated with three drugs:
phosphodiesterase-5 inhibitor, endothelin receptor
antagonist, and intravenous prostanoid, which were
started simultaneously in the context of cardiogenic
shock 30 months prior to this evaluation. Although this
evolution would seem unexpected, it is consistent with
the results recently published by Boucly et al., who re-
port a 5-year survival of 91% in 76 high-risk patients
who were treated with initial triple therapy, including
a parenterally administered prostanoid. (16)

The rest of the patients (92%) presented at least
one altered parameter in CPET. This may be due to
the inherent limitations of FC assessment and the di-
agnostic sensitivity of the 6MWT. The population of
our study was significantly younger than the low-risk
population of the European registries in which the risk
stratification proposed by the ESC/ERS guidelines
was validated: median age of 43.5 years vs. mean of
52+17 years in the German registry; mean of 57+17
years in the French registry and median of 57 (IQR
39-68) years in the Swedish registry. (2-4) The fact
that the patients are younger may affect the sensitiv-
ity of the 6MWT to detect FC impairment. (14) In the
same sense, the fact that patients have several years
of disease evolution and therefore have performed the
6MWT on repeated occasions can generate a "learn-
ing" effect that conditions its diagnostic capacity. (13)

Recent publications have sought to subdivide the
moderate-risk population into two strata: moderate-
low and moderate-high risk. (17) Even Badagliacca et
al. demonstrated and validated the value of CPET in
the substratification of moderate-risk patients. (18)
This substratification has important implications
when making therapeutic decisions, both pharmaco-
logical as in time of inclusion on the lung transplanta-
tion list. (19) However, and despite the fact that low-
risk patients present a non-negligible rate of events,
as the 5-year mortality in the Swedish, French, and
German registries was 8%, 9% and 31.9% respectively,
(2-4) little has been done to identify which patients
considered to be at low risk are more likely of disease
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progression and even of suffering fatal events. Simi-
larly, the lowest mortality, 8% at 5 years, reported by
the Swedish registry, does not seem at all auspicious if
we consider that our population had an average age of
43 years. The CPET is then seen as a very useful tool
to better identify those patients at higher risk who re-
quire a more aggressive treatment strategy with triple
therapy and/or parenteral drug administration.

A recent study analyzed the mortality of incident
patients diagnosed with PAH according to whether
they started treatment before or after the publication
of the 2015 ESC/ERS guidelines, which advocate the
initiation of treatment with two drugs. (20) Although
the investigators found that as of 2015 the percent-
age of patients who started combination treatments
had significantly increased, this did not translate into
a reduction of mortality; nevertheless, what was as-
sociated with lower mortality was reaching a low-risk
stratum. In this same sense, although our work does
not allow us to draw definitive conclusions, it can hy-
pothesize about the importance of reaching a state of
"absolute low risk". We understand as such, an exhaus-
tive risk assessment strategy based on a method that
allows FC to be estimated in an objective, measurable,
reproducible manner that is correlated with hemo-
dynamic parameters and whose variations correlate

with the prognosis of the disease, such as CPET. (5,6)

Another clinical scenario of potential value for
CPET concerns those patients who, thanks to treat-
ment, have reached a low-risk state and for some rea-
son the possibility of de-escalating treatment is being
considered. Although, in principle, we do not believe
that there is any valid situation that warrants de-es-
calating treatment when the objective, that is so diffi-
cult to achieve, has been reached, it is not unusual for
this possibility to be raised, both in the literature and
in daily practice. (21,22). In this sense, CPET could
establish if the patient really has a preserved FC prior
to the start of medication reduction and could detect
a possible deterioration of the FC before it is clinically
manifest. However, and mindful of the presence of
studies that show that patients who worsened their
condition by reducing the intensity of treatment do
not recover the lost well-being when a rescue treat-
ment is administered, we strongly advise against ven-
turing to reduce the intensity of treatment if no seri-
ous adverse effects occur. (23).

Our work has multiple limitations. In the first
place, it is a small sample due to the fact that we are
analyzing a disease considered rare, where most of
the patients present at moderate or high-risk levels,
and less than 30% are in FC I or II. (2-4) Secondly, al-
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though these are all patients who have been diagnosed
a while ago, there is a great dispersion regarding the
time of disease development. Another point that de-
serves to be mentioned is the heterogeneity that ex-
ists in terms of treatment. Although 12 patients (67%)
are being treated with 2 drugs (an endothelin recep-
tor antagonist and a 5-phosphodiesterase inhibitor),
2 are treated with 1 alone, and 4 with 3 drugs: 2 with
selexipag, 1 with intravenous epoprostenol and 1 with
subcutaneous treprostinil. This treatment heteroge-
neity suggests that, although they are patients with
different evolutionary stages, it does not rule out the
hypothesis underlying this study, which does not in-
tend to compare one patient with another directly,
but rather the possibility of disease progression with
the consequent need to eventually require a more ag-
gressive treatment, either pharmacological or a trans-
plant, according to the baseline treatment.

CONCLUSIONS

All except one of the patients considered as low risk
and who walk more than 440 meters in 6 minutes,
presented at least one altered variable in CPET. The
VE/VCO, slope and the percentage of predicted O,
consumption were the most frequently altered varia-
bles. The VE/VCO, slope was the only one that showed
values considered as high risk. The CPET could have
a place in the substratification of low-risk patients
and thus allow the identification of a stratum of "abso-
lute low risk". The importance of reaching this level of
"absolute low risk" in terms of prognosis and patient
survival should be evaluated in prospective studies.
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ABSTRACT

Background: If available, primary transluminal coronary angioplasty (PTCA), performed timely and in experienced sites, is the
best reperfusion strategy for ST elevation myocardial infarction (STEMI). The door-to-balloon (DTB) time expresses operational
efficiency of the site in charge of the PTCA, with an impact on patient’s progress. The aim of this study was to analyze the long-term
results of a continuous improvement program for the DTB time process.

Methods: Patients diagnosed with STEMI who had undergone PTCA from January 2015 to May 2022 were prospectively and
consecutively enrolled. The population was divided in two periods: an immediate implementation period and a long-term follow-up
period.

Results: 671 patients were prospectively and consecutively enrolled. During the implementation period (P1) 91 patients were en-
rolled, and 580 during the program follow-up (P2) . The median (interquartile range, IQR) DTB time was 46 min (29-59) for P1 vs 42
min(25-52) for P2, p=0.055). The second period showed a reduction in pre-activations (P1 54,1% vs P2 30 %, p=0.02) and on-hour
procedures (42% for P1 versus 30% for P2, p=0.029).

Conclusion: The registry showed long-term maintenance of good results, despite reduced reactivations and on-hour procedures.

Key words: Myocardial Infarction - Angioplasty - Time-to-Treatment

RESUMEN

Introduccion: De estar disponible, la angioplastia primaria (ATCp), en tiempos adecuados y en centros con experiencia, es la mejor
estrategia de reperfusion para el infarto agudo de miocardio con supradesnivel del segmento ST (IAMCEST). El tiempo puerta-balén
(TPB) es una expresion de eficiencia operativa de la institucién que realiza la ATCp, con impacto en la evolucion del paciente. El
objetivo de este trabajo fue analizar los resultados a largo plazo de un programa de mejora continua del proceso TPB.

Material y métodos: Se incluyeron en forma prospectiva y consecutiva pacientes con diagnéstico de IAMCEST sometidos a ATCp
desde enero de 2015 a mayo de 2022. La poblacién se dividi6é en dos periodos: periodo de implementaciéon inmediata y periodo de
seguimiento a largo plazo.

Resultados: Se ingresaron 671 pacientes en forma prospectiva y consecutiva. En el primer periodo de implementacién, (P1), se in-
cluyeron 91 pacientes, y en el segundo periodo, de seguimiento del programa, (P2), 580 pacientes. La mediana (rango intercuartilo,
RIC) de TPB fue de 46 min (29-59) en P1 vs 42 min(25-42) en el P2, p=0,055). En el segundo periodo se evidenci6é una reducciéon de
las preactivaciones (P1 54,1% vs P2 30%, p=0,02) y los procedimientos on hours (42% en P1 vs 30% en P2, p=0,029).

Conclusion: El registro mostré el mantenimiento de los buenos resultados a largo plazo a pesar de una reduccién de las preactiva-
ciones y los procedimientos on hours.

Palabras clave: Infarto del miocardio - Angioplastia - Tiempo de tratamiento

INTRODUCTION in experienced sites. (1-4) Total myocardial ischemia
Primary angioplasty (primary transluminal coro- time, from the onset of symptoms to reperfusion, is a
nary angioplasty, PTCA) has shown to be the best major predictor factor in these patients. (5) The time
therapy for the management of ST elevation myocar- elapsed from the arrival of the patient to the health-
dial infarction (STEMI), when performed timely and  care center to the opening of the artery, door-to-bal-
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loon (DTB) time , is considered one of the main hos-
pital care quality indicators. (6-8) Some tools have
proven to be of benefit to reduce such time, and there-
fore, our site developed a protocol in January 2015 to
reduce DTB time. The initial results of the program
were published in 2016 on this journal, so the aim of
this study is to analyze the long-term results of such
program. (9)

METHODS

Study design

The program began in January 2015, and our previous ar-
ticle analyzed the results of the “working” phase, from
October 2015 to May 2016. In order to evaluate long-term
results, we have compared the immediate implementation
period of the program (P1), from October 2015 to May 2016,
against long-term follow-up of the program (P2), from June
2016 to May 2022.

As specified in the cited publication, the institution’s
door-to-balloon program is developed by a multidiscipli-
nary team with representatives from different areas: ad-
mission (administrative and security staff), external emer-
gency room (doctors and nurses), staff in charge of patient
transfer (stretcher-bearers and assistants), hemodynamics
(doctors, nurses, and technicians). (9)

DTB time is defined as the time elapsed from patient’s
admission to catheter guidewire insertion through coro-
nary obstruction, as recommended by international clinical
guidelines. The time of catheter guidewire passage is re-
corded in the angiography machine, providing the possibil-
ity of subsequent audits.

DTB time data are monthly reported by the Patient
Safety team in our site, with staff outside the DTB pro-
gram.

Working hours, when the service was available upon
admission of a STEMI patient, were from Monday to Fri-
day, from 7 am to 8 pm (on-hour). Beyond this time, service
activation was considered as non-working hours (off-hour).

The initial program included a set of strategies with ev-
idence of DTB time reduction. These tools were maintained
until the time of writing this paper.

Ready Catheterization lab: The possibility of having
the catheterization lab in good conditions to perform the
procedure off-hours. This allows the patient to be admitted
and prepared for the intervention before the arrival of the
hemodynamics team.

Bypassing the ER: Direct access to the catheteriza-
tion lab for patients admitted through the emergency room
(ER) after diagnosis, to avoid delays.

ER pre-activation: Hemodynamics team activation
after the request for referral to the site of the patient di-
agnosed with STEMI, from his home or from an institu-
tion. The interventionist’s activation occurs upon a single
call from admission, both to the ER and the interventional
team, after receiving the referral call from the domicile or
from a referring site.

Single activation call: One single phone call by the
on-duty clerk to the member of the Hemodynamics team
in charge that day, reduces the number of communication
exchanges from the ER.

Informing of program activation through loud-
speakers: Activation process is informed in this way, so
that each member involved performs the corresponding
tasks, and individual calls are avoided.

Statistical analysis

For quantitative data description, the mean and standard
deviation (SD) or median and interquartile range (IQR) were
used as applicable. Categorical variables were described us-
ing absolute numbers and percentages. For variables com-
parisons, Chi-square test, t-test or Mann-Whitney test were
used as applicable. A two-tailed p value of <0.05 was consid-
ered to be statistically significant. The Kruskal-Wallis test
was performed for multiple group median comparisons. The
SPSS statistical package was used (version 22.0 SPSS Inc.,
Chicago, IL).

Ethical considerations

Informed consent was required to take part in the study. Ap-
proval by the Ethics and Training Committee was obtained,
and the principles of the Declaration of Helsinki were fol-
lowed.

RESULTS

A total of 671 patients were prospectively and consec-
utively enrolled over 2 periods. During the implemen-
tation period (P1) 91 patients were enrolled, and 580
during the program follow-up (P2) (Table 1).
Baseline characteristics showed no differences as re-
gards mean age and sex of patients. The percentage
of patients undergoing the procedure as PTCA was
slightly higher in P2 (89.7% vs 86.8%), with no differ-
ences in the rate of radial artery access or the hemo-
dynamic condition upon admission.

During P1, 71% of patients were admitted through
ER versus 48% in P2 (p=0.001), which was associ-
ated with a higher rate of ER pre-activation (54% vs
30%, p=0.02) and bypassing ER. The rate of on-hour
procedures was reduced from 42% in P1 to 30% in P2
(p=0.029).

The DTB time was similar in both periods: 46 min
(IQR 29-59) in P1 vs 42 (IQR 25-52) in P2, with a 97%
of patients below target time of 90 minutes in P2.
(Figures 1 and 2).

DISCUSSION

Our experience shows that it is possible to maintain a
DTB time optimization process in a site over time. We
have hierarchically ordered these five findings.

First, the program showed the capacity to main-
tain a proper DTB time, with more than 97% of pa-
tients below 90 minutes, and 80% below 60 minutes.
These results are comparable to those reported by
other institutions worldwide. (1,10) Maintaining such
a process throughout 5 years, with staff changes and
institutional development, requires a coordinated
effort for the task to become natural and be passed
from one person to the other in all groups taking part.
Long-term success of this type of processes depends
on having a defined list of objectives and the ability to
obtain performance metrics; therefore, programs also
need the capacity to measure performance indicators.
These are specific to the context affecting each site
and country. The working group should meet regu-
larly to analyze performance and discuss any required
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Table 1. Comparison of the 2
periods

Fig. 1. Median door-to-bal-
loon time (min) over time

Fig. 2. PTCA in less than 90
minutes over time

Variable Period 1 Period 2
91 patients 580 patients

Age, years-median (IQR) 60.1 (53.1-70.7) 62 (54-73)
Men - n (%) 69 (76) 469 (81)
Radial artery access — n (%) 182 (92.9) 83 (96.5)
Primary angioplasty — n (%) 170 (86.8) 78 (89.7)
Killip & Kimball A-B -n (%) 80 (88) 516 (89)
Times

Direct consultation — n (%) 27 (29) 300 (52)
Emergency system - n (%) 64 (71) 280 (48)
Pre-activation - n (%) 49 (54.1) 174 (30)
Bypassing ER — n (%) 45 (46) 160 (27.5)
On-hour — n (%) 38 (42) 174 (30)
DTB time, min-median (IQR) 46 (29-59) 42 (25-52)
DTB time lower than 90 min — n (%) 84 (92) 562 (97)

DTB: door-to-balloon. ER: emergency room. IQR: interquartile range.
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adjustment. Please note that the process continued
even throughout the pandemics. (11)

Second, a key process to reduce DTB time is pre-
activation, which enables the site to be prepared, so
that everything is ready for prompt reperfusion as
soon as the patient arrives. The pre-hospital ECG al-
lows for early identification and pre-hospital manage-
ment of STEMI patients and affects both clinical deci-
sion-making and choice of target hospital. Prior notice
to the receiving hospital shortens reperfusion therapy
times and allows actions to be taken there. (6) When
comparing both periods, there seems to be a reduction
in this phenomenon, which might be explained by a
reduced communication flow between the site and the
ambulance systems, the inclusion of the pandemics in
the analysis, and the fragmentation of the outpatient
medical emergency system in the city of Buenos Aires.
It is worth pointing out that, despite this reduction,
the DTB time remained low, although it definitely rep-
resents an opportunity for improvement.

Third, bypassing ER has also shown to reduce in-
hospital ischemia times. Studies have shown that long
emergency service times contribute to a substantial
proportion of general delays between identified pa-
tients and pre-hospital STEMI activation. (8,12-14)
The protocols used to bypass ER and take patients
with suspected infarction directly to the Cath lab have
been associated with improved results. Reduced use of
this strategy in P2 seems to be directly linked to re-
duced pre-activations. However, this may happen not
necessarily with a pre-activation, but just by evalu-
ating patients with chest pain and an electrocardio-
gram, upon arrival of the ambulance. Fortunately, for
the past few years, many emergency systems have had
an ECG machine inside the ambulance when chest
pain is the activation diagnosis. It is still necessary
to continue to interpret and disclose the benefits of
pre-activation.

Fourth, please note that these strategies are appli-
cable to other healthcare systems, provided they are
part of institutional programs and performed after
analysis of the barriers at the site. The latter is of ma-
jor importance, as different systems and sites pose dif-
ferent barriers. The management process for patients
with STEMI requires the action of different players
at the receiving site and joint efforts to optimize the
delay. (15,16)

Fifth, we are aware that optimal STEMI treat-
ment should be based on using networks of hospitals
with different levels of healthcare connected by an ef-
ficient ambulance service. (17) This type of network
reduces delayed treatment and increases the propor-
tion of patients receiving reperfusion. Much work is
pending in this sense in the city of Buenos Aires. Work
teams from scientific associations involved in initia-
tives such as Stent-Save a Life! Argentina have the
mission to improve STEMI patients access to quality
reperfusion treatments in order to reduce morbidity
and mortality. (18,19) However, to achieve these goals,

it is essential to begin with the internal organization
of our sites in order to be incorporated in these net-
works though efficient work.

LIMITATIONS

This is a retrospective analysis of a prospective da-
tabase. This ensures consecutive patients, but limits
process data for analysis.

CONCLUSIONS

The study shows that door-to-balloon program effec-
tiveness could be maintained, despite reduced pre-ac-
tivations and inclusion of the pandemics in the process.
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ABSTRACT

Background: Severe hypertriglyceridemia (SHTG) is a metabolic disorder with multiple origins and management implications.
Prevalence, clinical characteristics, and its possible causes are unknown in Argentina.

Objective: The aim of this study was to estimate the prevalence and describe the clinical characteristics and underlying SHTG
causes in a third level hospital in the municipality of General Pueyrredén.

Methods: An observational, descriptive study was performed using an electronic database from a provincial Hospital. It included
adult patients with triglyceride (TG) levels above 885 mg/dL (10 mmol/L) evaluated from January 2018 to December 2021. Medi-
cal records were collected, and patients were then contacted to obtain anthropometric measurements, sociodemographic variables,
personal and family history, secondary causes of hypertriglyceridemia, and treatment received.

Results: Among 16 029 patients analyzed, 46 presented SHTG, representing a total prevalence of 0.28% (95% CI 0.20-0.40%). Finally,
19 participants with mean age 48.47+16 years and 84.2% men were included in the analysis. Median TG level was 1821 mg/dL (in-
terquartile range 917-7000 mg/dL), and 17 participants (84.97%) had hypercholesterolemia (total cholesterol >200 mg/dL). Almost
50% reported alcohol consumption, 55% were obese and 68% had type II diabetes. Nine participants were under pharmacological
treatment, 4 with fibrates and 5 with statins.

Conclusion: A prevalence of 0.28% SHTG was found, higher than that reported in other series. Another finding was the underuse of
medication for this severe dyslipidemia.

Keywords: Hypertriglyceridemia - Triglycerides - Prevalence - Argentina
RESUMEN

Introduccion: La hipertrigliceridemia grave (HT'GG) es un desorden metabdlico con miultiples causas e implicancias terapéuticas. Se
desconocen hasta la fecha las caracteristicas clinicas, la prevalencia y sus posibles causas en nuestra poblacién.

Objetivo: Estimar la prevalencia, describir las caracteristicas clinicas y causas subyacentes de la HTGG en un hospital de tercer
nivel del municipio de General Pueyrredon.

Materia Y métodos: Estudio descriptivo y observacional realizado con pacientes ambulatorios e internados de un hospital provincial.
Se incluyeron pacientes adultos con triglicéridos (TG) mayores que 885 mg/dL (10 mmol/L) evaluados desde enero de 2018 a diciem-
bre de 2021. Se extrajeron sus historias clinicas y, luego, se los contacté para obtener medidas antropométricas, variables sociodemo-
gréaficas, antecedentes personales y familiares, causas secundarias de hipertrigliceridemia y el tratamiento recibido.

Resultados: Se analizaron 16 029 muestras; 46 presentaron HTGG, lo que representa una prevalencia total del 0,28 % (IC 95% 0,20-
0,40%); se incluyeron 19 participantes en el analisis. La edad media fue de 48,47 afios (DE +16); el 84,2 % de ellos eran hombres. La
mediana de triglicéridos fue 1821 mg/dL (rango intercuartilico 917-7000 mg/dL); 17 participantes (84,97 %) presentaban hiperco-
lesterolemia (colesterol total mayor que 200 mg/dL). Casi el 50 % refiri6 consumo de alcohol, el 55 % presentaba obesidad y el 68 %
diabetes tipo II. Solo 9 participantes se encontraban en tratamiento, 4 con fibratos y 5 con estatinas.

Conclusién: Se encontré una prevalencia del 0,28 %, més alta que la esperada y reportada en series previas. Por otro lado, se destaca
la subutilizacién de medicacién para el tratamiento de esta dislipidemia grave.

Palabras claves: Hipertrigliceridemia - Triglicéridos - Prevalencia - Argentina
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INTRODUCTION

Hypertriglyceridemia (HTG) is defined as an eleva-
tion of triglycerides (T'G) that exceeds 150 mg/dL (1.7
mmol/L). Several population surveys show that it is
the most prevalent lipid disorder and the NHANES
survey revealed that 24.7% present this disorder in
the general population. (1,2) When classifying the se-
verity of HTG, we define it as mild-moderate (up to
500-885 mg/dL) and severe HTG (SHTG), when it ex-
ceeds these cut-off points. (3) SHTG can be secondary
to other pathologies, such as diabetes, alcohol abuse
and hypothyroidism; to physiological situations, such
as pregnancy; or secondary to drugs, such as contra-
ceptives and protease inhibitors, as the most frequent
ones. (4) Similarly, in a smaller percentage, SHTG is
due to monogenic genetic disorders, such as familial
chylomicronemia syndrome or lipodystrophies, or
polygenic disorders, such as multifactorial chylomi-
cronemia syndrome. (5) Once diagnosed, the treat-
ment goal is to reduce the risk of pancreatitis, a com-
plication directly associated with the TG level, which
in SHTG has an incidence of 20%. (6)

The prevalence of SHTG in Argentina, as well as
its potential causes, is currently unknown. The objec-
tive of this study was to estimate the prevalence of
SHTG in a hospital population (outpatient and inpa-
tient), as well as the characterization and discrimina-
tion of the potential causes of this condition.

METHODS

A descriptive, observational study was carried out using an
electronic database (Plexus) of patients treated at HIGA Dr.
Oscar E. Alende hospital in Mar del Plata. Medical records
were included from January 2018 to December 2021 and the
data was collected during the month of July 2022 by the re-
search team of the EPAHITS Project (Argentine Prevalence
Study of Severe Hypertriglyceridemia). The inclusion crite-
ria to participate in this study was to have a TG level =885
mg/dL and age =18 years.

Data collection
The clinical history of each of patient with inclusion criteria
was reviewed. A trained physician reviewed the clinical his-
tory, previous hospitalizations, and the presence of a history
of acute pancreatitis. Subsequently, all the patients were
contacted by telephone and an appointment was made at
the hospital to collect sociodemographic and anthropometric
data (weight and height), and establish the medical history
(diabetes, alcohol consumption, presence of hypothyroidism
and renal failure). They were asked about personal and fam-
ily history related with HTG: presence of recurrent abdomi-
nal pain, acalculous pancreatitis, family history of dyslipi-
demia, and treatment received. Secondary causes were also
questioned: poorly controlled diabetes, hypothyroidism, re-
nal failure, and pregnancy. Patients were examined to verify
the presence of eruptive xanthomas. Finally, the last blood
test obtained in the clinical history was considered for labo-
ratory values: glycosylated hemoglobin (HbAlc), total cho-
lesterol, LDL cholesterol (LDL-C), HDL cholesterol (HDL-
C), ultrasensitive thyrotropin, and apolipoprotein B (ApoB).
Anthropometric measurements were obtained using
standard techniques and protocols. Weight was measured in

light clothing, without shoes, and in kilograms to one deci-
mal place using a foot scale. Height was measured in cen-
timeters, without shoes and with only one decimal place.
With these data, the body mass index (BMI) was calculated
dividing body weight in kilograms by the square of height in
meters (BMI = weight [kgl/height? [m?]). For alcohol con-
sumption, a structured questionnaire based on the Hispanic
Community Health Study was used adapted for its use in
Argentina, (7) in which the type of alcoholic beverage (wine,
beer, or both) and number of drinks per week were differ-
entiated.

Definition of variables

Obesity was defined as the presence of a BMI =30 kg/m?. Al-
cohol consumption was classified according to intensity as:
no consumption, moderate consumption (up to 7 drinks in
women and 14 in men), severe consumption (8 or more in
women or 15 or more in men) and compulsive consumption.
(4 to 5 drinks in 2 hours). Hypercholesterolemia was defined
as LDL-C =200 mg/dL or use of statins. The presence of di-
abetes was identified by self-report or previous laboratory
tests with fasting blood glucose =126 mg/dL, or use of insulin
or oral antidiabetic agents. Poorly controlled diabetes was
described as the presence of HbAlc >12%.

Statistical analysis

The frequency and distribution of the variables was analyzed
at a global level. Categorical data are presented as percent-
ages, and for continuous data, the mean was used for central
tendency and standard deviation (SD) for dispersion in the
case of normal distribution. For non-normal distribution of
continuous data, median for central tendency and interquar-
tile range for dispersion were used as summary measures.

RESULTS

Study participants

The total number of participants analyzed was 16 029.
Among them, 46 patients presented SHTG, represent-
ing a total prevalence of 0.28% (95% CI 0.20-0.40%).
Finally, 19 patients were contacted and included in
the analysis. (Figure 1) Of the 46 initial patients and
the 19 finally analyzed, 10 and 3, respectively, were
hospitalized at the time of data collection. Of the pa-
tients not contacted, 2 died. One was a female patient
with human immunodeficiency virus (HIV) under
treatment with protease inhibitors, and uncontrolled
diabetes (HbAlc 14.7%) and the cause of death was
sepsis due to skin and soft tissue injuries. The sec-
ond case of death corresponded to a 42-year-old pa-
tient with poorly controlled diabetes (HbAlc 12.9%),
chronic renal failure secondary to diabetes and SHTG
(>3000 mg/dL) in different determinations, who died
of diabetic ketoacidosis. Four patients refused to pro-
vide data; in 12, the telephone number did not cor-
respond to what was registered in the system and the
remaining 9 did not present contact information in
the system.

Baseline characteristics of the 19 participants are
presented in Table 1. Mean age was 48.47+16 years,
and 84.2% were men. Median TG level was 1821 mg/
dL (interquartile range 917-7000 mg/dL) and 17 par-
ticipants (84.97%) had hypercholesterolemia (total
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Fig. 1. Flowchart of the pa-
tients included in the study.

2 deceased due to poorly
controlled type Il DM

Total population 16 029

Population with SHTG: 46

21 excluded due to lack of
data or response

——> 4 refused to participate

Included participants: 19

Table 1. Baseline characteristics of the population with
hypertriglyceridemia

Categorical variables, n (%)

Men 16 (84.21)
Diabetes 13 (68.42)
Alcohol consumption 9(47.37)
History of familial hypercholesterolemia 9 (47.37)
History of hypertriglyceridemia 8 (42.1)
Recurrent abdominal pain 6(31.58)
Abdominal pain in childhood 1(5.26)
Acalculous pancreatitis 1(5.26)
Xanthomas 0
Fibrates 4(21)
Statins 5 (26)

Quantitative variables

Age, years (mean +SD) 48.47+16
BMI kg/m? (median, IQR) 31 (21-45)
Glycosylated hemoglobin (mean+SD) 9.3+2.8
Total cholesterol, mg/dL (median, IQR) 282 (166-721)
HDL cholesterol, mg/dL (mean+SD) 31 5.8

Triglycerides, mg/dL (median, IQR) 1821 (917-7000)

BMI: body mass index; IQR: Interquartile Range; SD: Standard Deviation

cholesterol >200 mg/dL). Almost 50% reported alco-
hol consumption; however, all drinking patterns were
classified as moderate (up to 7 drinks per week for
women and up to 14 for men); 55% presented obesity
and 68% type II diabetes. Only 6 participants (31%)
reported the presence of recurrent and chronic ab-
dominal pain, and 1 case of pancreatitis was recorded.
Nine participants were on pharmacological treatment,
4 with fibrates and 5 with statins.

DM: diabetes mellitus. SHTG: severe hypertriglyceridemia

DISCUSSION

This study shows that the prevalence of SHTG in
a tertiary level hospital in Argentina is 0.28% (95%
CI 0.20-0.40%). This value is at the upper end of the
range reported by different series of studies world-
wide. The prevalence described, though low, presents
a great discrepancy and variability according to the
region studied. For example, in Japan, Tada et al. de-
scribed a prevalence of 0.3% SHTG; in Israel, Zafrir et
al., 0.09%; in Norway, Retterstgl et al., 0.13% and in
Russia, Karpov reported only 0.037%. (8-11)

In the detailed analysis of our sample, we observed
that median BMI was 31, which suggests an associ-
ated underlying metabolic disorder, independently of
other comorbidities, and a probable cause of SHTG.
This was reflected in 52% (10/19) of the patients. On
the other hand, 3 patients had HbAlc >10%, without
obesity. These data are even higher than those report-
ed in the work of Masson et al., whose population with
SHTG presented obesity in 38.6% and diabetes only in
28.1% of cases. (12) Regarding the use of drugs with
an established association with SHTG, 2 patients used
protease inhibitors to control their HIV. (3) Thus, we
can confirm that 79% (15/19) of the screened patients
had a secondary condition as the potential cause of
their SHTG. Two of the four remaining patients pre-
sented a transient elevation of TG, a situation that
may be the consequence of not respecting fasting
prior to blood withdrawal, alcohol intake or physical
exercise; (3) one of the patients was undergoing tu-
berculostatic treatment in maintenance phase with
rifampin and isoniazid, a drug that, according to ani-
mal studies, could be related to SHTG. (13) Finally,
the remaining participant met the criteria for famil-
ial combined hyperlipidemia, (14) since he presented
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elevated total cholesterol and TG in successive blood
tests with a first-degree relative relationship with a
similar lipid profile. Regarding the results observed
in terms of underutilization of pharmacological treat-
ment, this finding is coincident with that reported by
the group of Masson et al., which states that only 21%
of patients received treatment for their lipidic disor-
der (statins or fibrates). (12)

As limitations to our work, we can mention that
the study period (2018-2021) was notably influenced
by the COVID-19 pandemic, which reduced the num-
ber of consultations and blood extractions. A second
limitation is that since the Argentine health system
is fragmented and segmented, a tertiary public hos-
pital dependent on the province of Buenos Aires does
not cover the complete universe of patients that are
treated in this system; there is also a public municipal
health system which is not interconnected with the
former, with the consequent lack of information flow
between one system and the other. The third limita-
tion is linked to what was stated above: being a third-
level hospital, outpatients are mostly referrals from
primary care centers, or they are patients with multi-
ple comorbidities who require multidisciplinary care,
which cannot be achieved at the first level. Moreover,
in our universe of study there were hospitalized pa-
tients, who per se presented an intrinsic complexity.

The systematization and continuous process of de-
tecting patients with SHTG based on values obtained
from the laboratory, constitutes a simple and acces-
sible strategy, which allows real-time research of pa-
tients affected by this dyslipidemia.

In conclusion, a prevalence of 0.28% was found,
which was within the upper range of what was ex-
pected according to previous reports. Our value at
the higher end of the range may probably be due to
the fact that our study included outpatients and in-
patients at a tertiary hospital. On the other hand,
the underuse of medication for the treatment of this
severe dyslipidemia with a high risk of pancreatitis
stands out, despite the fact that more than half of the
patients had cardiovascular risk factors.
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I BRIEF ARTICLE

Limitations and virtues of the TRILUMINATE trial and the win ratio,

a new methodological concept

Limitaciones y virtudes del ensayo TRILUMINATE y del nuevo concepto metodoldgico

Win ratio, tasa de vencedores

CARLOS TAJERMTAC. @, JUAN MARIANO STATT],

The TRILUMINATE study, a randomized trial pre-
sented at the American College of Cardiology Scien-
tific Sessions 2023 and simultaneously published in
the New England Journal of Medicine, (1) evaluated
the usefulness of a new device for correcting severe
tricuspid regurgitation. The primary end point was a
composite that included death, readmission for heart
failure and quality of life measured by a score. The
statistical analysis was performed using the win ra-
tio, a method proposed by Stuart Pocock in 2012, (2)
which is not yet well-known by professionals. The
study is presented as successful, with a win ratio (we
will explain its meaning later in this article) of 1.48
(95% CI 1.06 to 2.13), indicating that, overall, the in-
tervention was 50% better than the control. Critical
reading will show us the limitations of this interpre-
tation in the trial and a somewhat more prudent view
of its results.

Let us start with the medical issue: tricuspid re-
gurgitation is a valvular heart disease that is usually
associated with other structural heart conditions.
One of the big questions when faced with a patient
with this dysfunction is how patients' outcome and
quality of life would improve if we could correct it.
Thus, if the intervention was effective in producing
a significant reduction in the magnitude of tricuspid
regurgitation, we would have key information on the
role of the intervention in patients' clinical condition.
This study provides a clear answer to the question,
although, in our opinion, it does not coincide with the
authors' interpretation.

The second issue is the validity of the end point
chosen to determine the win ratio. Here we should
describe the concept and technical aspects of this
method.

In studies with a short duration, as in the acute
phase of myocardial infarction, we obtain an event
rate in each group and the relative risk is reliable.
Thus, if mortality is 8% in the intervention group
and 10% in the control group, the relative risk is 8/10
= 0.8, or in other words, a 20% reduction in the oc-

, MARIANO ADAMOWSKI, MARIANO DE ABREUM™AC, JAVIER MARIAN/IMTSAC

currence of the event. In studies with long follow-up,
events may occur at different times; death within the
first month is not the same as death at five years, al-
though in the crude analysis at five years both events
are expressed with a deceased patient, which requires
an actuarial correction. One issue in the analysis of
composite end points is that the usual methods use
the first event without prioritizing whether it is death
or other. The comparison is made on an actuarial
basis, adjusting the times at which the event occurs,
and the Cox proportional hazard method is used to
estimate the relative risk, expressed as hazard ratio,
which has also limitations when the effect is not con-
stant over time.

In 2012, Pocock proposed a different approach to
overcome many of these limitations, the win ratio,
which considers a hierarchical order of events, prior-
itizing death event over any other event. The exam-
ple published in the original paper was a study with
a composite end point of death and readmission for
heart failure.

The win ratio is a method that compares matched
pairs of patients between the intervention group and
the control group. In this case, two alternatives are
possible, which we illustrate using a study of 100 pa-
tients per group.

Alternative A: patients are easily matched
by risk criteria.

In that case we will make 100 comparisons in a
hierarchical order. The first event will be the most
serious, in this case mortality. Who is the winner?
There are many easy possibilities.

1) None of the patients of the pair died: tie.

2) One patient of the control group died: the patient
in the intervention group is the winner (and vice
versa).

3) Both patients died: the one who died later is the
winner.

Let us assume that with this analysis we obtained
winners in 30 cases, 20 in the intervention group and
10 in the control group.
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Now we will compare the event hospitalization
in the remaining 70 cases, using the same criteria
as above. Let us assume that with this analysis we
obtained winners in 30 cases, 18 in the intervention
group and 12 in the control group.

The win ratio is calculated by comparing the win-
ners in each group.

In the example, the intervention group has 20 win-
ners in the event death and 18 winners in the event
hospitalizations, 38 winners in total, and the control
group has 10 and 12 winners respectively, 22 winners
in total. Win ratio = 38/22 = 1.73, that is, 73% more
winners in the intervention group. The confidence in-
terval is calculated by statistical software programs
and provide the statistical significance: win ratio 1.73
(95% CI 1.05-3.1), p = 0.04. This calculation can be
estimated in the form attached (Appendix).

https://gedic.files.wordpress.com/2023/03/calcu-
lador-win-ratio.xIsx.

Alternative B: there is no formation of
matched pairs and win ratio can be obtained
by comparing all possible unmatched pairs.
This is the method used in this trial.

In most studies it is not easy to choose matched
pairs which could result subjective or wrong, and in-
stead each patient in one group is compared with all
the patients in the other group. With 100 patients in
each group, we multiply 100 x 100 comparisons = 10
000 total comparisons. The estimation of win ratio is
similar, but the statistical analysis is more complex.

The win ratio has been recognized by the FDA
as a valid method to evaluate and approve patents of
drugs and devices and has been applied in prospective
studies with robust results. (3,4)

The use of win ratio in the TRILUMINATE study
The authors prospectively used the unmatched pair
approach even for calculating the sample size. Each
of the 175 patients in each group was compared with
each patient of the other group. Thus, 30 625 com-
parisons were made (175 x 175).

The primary end point was a hierarchical com-
posite that included death, hospitalization for heart
failure, and an increase of at least 15 points in the
quality-of-life score.

First conceptual critique: as the win ratio provides
one point per winner, it is obvious that winning in
terms of not dying or avoiding hospitalization is much
more relevant than winning by points in a quality-of-
life score in an open study, that is, where patients know
whether they have been intervened or not. Further-
more, if the events do not go in the same direction, as
was the case in this trial.

Let us see the results reported (table). The final
result was: winners in the intervention group 11 348,
winners in the control group 7643, tie 11 638. By
summing up 113484+7643+11638 = 30625 is the total
number of possible comparisons.

Although hospitalization-free survival is not
shown in the main study, it appears in a figure in the

Winners Winners Difference favoring Win ratio Cumulative win
Intervention Control intervention ratio
Mortality 2884 2644 240 1.09 1.09
Hospitalization 1948 2871 -923 0.68 0.88
Score improvement > 15 6516 2128 4388 3.06 1.48
11348 7643 3705
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supplementary material, clearly illustrating the tem-

poral advantage of the control group compared with

the intervention group. (Figure 1)

Second conceptual argument: the primary endpoint
favored the intervention group because of a significant
improvement in the quality-of-life score, which was 3
times higher, although the trend in the first two pooled
events of death and readmissions favored the control
group. As quality-of-life assessment involves some bias
that could be enhanced by the open-label nature of a
study without sham procedure, one cannot strongly
conclude that the procedure is beneficial.

We will try to make questions that we believe the
study answers, although not exactly as the authors
suggest.

1) Was device placement successful for correcting tri-
cuspid regurgitation?

Tricuspid regurgitation significantly improved
with the procedure; 87% remained with moderate re-
gurgitation or lower. Severity of tricuspid regurgita-
tion did not change significantly in the control group,
only 4.8% presented moderate regurgitation or lower.
2) Did tricuspid valve repair play an important role

in patients' outcome?

The answer is a matter of debate, since the events
that we could consider major, as mortality and re-
admissions, tended to favor the control group, while
quality of life scores and the six-minute walk test fa-
vored the intervention group. The difference in the
six-minute walk was similar to that usually seen in
other studies with drugs, for example for pulmonary
hypertension, which have no impact on major events
as hospitalizations or mortality. This observation pro-
vides an important message about the clinical role of
tricuspid regurgitation: the study demonstrates that
the device greatly reduces tricuspid regurgitation
without a significant clinical impact on outcome. Un-
doubtedly, larger trials will be required to justify this
intervention with its possible costs.

3) Which aspects of the presentation of the results
can be considered unusual or subject to criticism
for this type of trial?

a) An initial aspect is that the study was not car-
ried out by an independent research group,
but rather each of the steps involved the par-
ticipation of the laboratory manufacturing the
device, with the obvious bias of corporate inter-
ests.

b) There are no tables in the study comparing
mortality and hospitalization rates, and no fig-
ures on survival and event-free survival. They
are only shown in the supplementary material.

c¢) The abstract does not provide information
about mortality and hospitalization with their
relative risks; it just mentions that they did not
differ between the two groups. This omission is
obviously due to the negative trend associated
with both events in the intervention group.

d) The lack of partial analysis of win ratio, which
demonstrates better outcomes in the rate of
major events for the control group and only in
quality of life, is not clearly expressed. Winners
and losers are even presented in a rather con-
fusing way in the table, implying that the anal-
ysis of the table requires considerable time.

Given that professionals have limited time for
reading, these omissions contribute to increase confu-
sion and lead to believe the opinion of the authors ex-
pressed in their conclusions. It is interesting to note,
as a final comment, how the conclusions are worded:
tricuspid valve repair with the device was safe for pa-
tients, reduced the severity of tricuspid regurgitation,
and was associated with an improvement in quality
of life.

The greatest strength of randomized studies is
that they are validated methods for demonstrat-
ing causality. If the baseline characteristics of the
intervention group and control group are identical,
the only difference between them is the intervention
tested; the better outcome in one group indicates that
the intervention is the cause of the difference in the
outcome. In this case, the authors were cautious in
not attributing causality for the improvement in qual-
ity of life due to the treatment performed, using the
phrase "was associated with an improvement" as an
observational phenomenon. Possibly this was the sug-
gestion of the editorial board to accept the publication
of this paper with its limitations.
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I OPINION ARTICLE

Dual Antiplatelet Therapy After Acute Coronary Syndrome:

A Constantly Evolving Strategy

La terapia antiplaquetaria dual luego de un sindrome coronario agudo, una estrategia en

proceso de cambio perpetuo

ERNESTO A. DURONTQM™AC. 1

In cardiovascular medicine, every attempt to change
an established strategy generates resistance, with
arguments that can range from criticizing the meth-
ods to denying the new evidence. When the evidence
becomes larger in terms of studies and number of
patients, its applicability to a particular patient is
questioned. Such is the case of duration of dual an-
tiplatelet therapy (DAPT) after an acute coronary
syndrome (ACS) requiring percutaneous coronary
intervention with stent implant. There is increasing
evidence for reducing DAPT duration and continuing
treatment with antiplatelet monotherapy with P2Y12
inhibitors, or using de-escalation strategies, defined
as switching from a full dose of a potent drug, to a less
potent drug, or a reduced dose of a potent drug.

When treating a patient with ACS with antiplate-
let therapy, our goal is to reduce ischemic events (ef-
ficacy) without increasing bleeding events (safety). In
the last years, reducing bleeding events has become
particularly important, prioritizing patients' safety.
It has been clearly demonstrated that the longer the
duration of DAPT, the greater the probability of bleed-
ing, and that the use of more potent P2Y12 inhibitors
as ticagrelor or prasugrel reduces ischemic events but
inevitably increases major bleeding; time plus poten-
cy, a dangerous association.

But, éwhere does the evidence for using DAPT for
one year come from? Undoubtedly, the CURE study
(1) was the pioneer trial. Patients were treated for one
year, and this duration was adopted by the guidelines
on ACS. Subsequent studies as the TRITON trial (2)
and PLATO trial (3) also followed-up patients for this
time interval or greater. We are talking about a study
published 22 years ago, with different stent technolo-
gies and a significantly higher rate of stent thrombo-
sis, besides secondary prevention strategies that were
very different from those used nowadays (less use of
statins, etc.). In addition, because of their randomized
nature, these studies included patients with lower
risk of bleeding than those encountered in our daily
practice.

But furthermore, to increase our conviction, as we
observed that our patients who discontinued DAPT
before one year had more ischemic events, we were
convinced that 12 months was the mandatory time
for DAPT, and nobody argued against this idea. But
those patients discontinued the P2Y12 inhibitor and
continued with aspirin. So, one-year DAPT was more
effective than aspirin alone. Wrong drug?

Currently, when we analyze events after an ACS,
we observe that ischemic events decrease after 1 to 3
months, but bleeding events persist throughout the
duration of DAPT. (4) So, why not reduce DAPT to
a shorter period, but discontinuing aspirin and con-
tinuing monotherapy with the more potent drug, or
reducing DAPT potency after this critical 1-3-month
period? Nowadays, there is increasing evidence for
these strategies.

Several studies have evaluated monotherapy with
potent drugs, discontinuing aspirin. Monotherapy
with ticagrelor after 1-3 months of DAPT has dem-
onstrated a significant reduction in bleeding events
without increasing ischemic events. For example, the
TICO study, which included 3056 patients with ACS in
South Korea, showed a significant reduction in bleed-
ing events without increasing ischemic events, which
in fact were 44% lower than with standard therapy
with ticagrelor monotherapy after 3 months of DAPT,
compared with ticagrelor plus aspirin for 12 months.
(5) Other studies as the GLOBAL LEADERS trial (6)
and the TWILIGHT trial (7) have also shown a signifi-
cant reduction in bleeding events without increasing
ischemic events with ticagrelor monotherapy after 1-3
months of DAPT, compared with standard therapy.
The TWILIGHT study also analyzed subgroups with
ACS, diabetes and complex percutaneous coronary
interventions (PCI), and bleeding was reduced in all
subgroups without increasing ischemic events. While
one may argue that the number of patients or the low
event rate in patients undergoing PCI for ACS in the
TWILIGHT study may raise doubt about the safety
of this strategy, there are several meta-analyses of
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ing 4169 patients with ACS that demonstrated that
clopidogrel monotherapy after 1-2 months of DAPT
reduced the incidence of bleeding by 54% but was
associated with a 50% increase in the composite end
point of cardiovascular death, myocardial infarction,
stroke, and stent thrombosis, and a 2-fold increase
in the rate of myocardial infarction compared with
standard DAPT. (9) Thus, with the current evidence
clopidogrel would not be the drug of choice for mono-
therapy after abbreviated DAPT. The standard strat-
egy of DAPT for 12 months is the one which produces
less bleeding, so with the current evidence this would
be the indication, and it can be abbreviated if the risk
of bleeding is high.

De-escalation strategies to less potent drugs or
lower doses within DAPT may be unguided or guided
by genetic or platelet function testing (the latter is not
likely to be massively applicable to our practice).

Unguided de-escalation therapy with DAPT is an
interesting idea, switching from ticagrelor or prasug-
rel to clopidogrel, or reducing prasugrel dose to 5 mg/
day, starting one month after PCI due to ACS when
the ischemic risk decreases but the bleeding risk re-
mains high. Studies such as the TOPIC trial with 646
ACS patients showed 52% reduction in the composite
end point of cardiovascular death, urgent revasculari-
zation, stroke and bleeding defined as BARC (Bleed-
ing Academic Research Consortium) classification 2-5
with de-escalation strategy switching DAPT from as-
pirin plus a potent drug, to aspirin plus clopidogrel 1
month after ACS compared to standard therapy. (10)
The TALOS-AMI study (n = 2697) reported a sig-
nificant 45% reduction in the primary end point (CV
death, myocardial infarction, stroke, and bleeding
type 2-5 according to the BARC criteria) by de-esca-
lation DAPT strategy, switching from aspirin-ticagre-
lor to aspirin-clopidogrel after 1 month compared to
12 months of DAPT with ticagrelor in patients with
acute myocardial infarction. (11) In both studies the
reduction in the primary end point was due to less
BARC type 2-5 bleeding .

Reducing the dose of prasugrel to 5 mg/day in
DAPT, after 1 month with the usual dose of 10mg/day
in 3429 patients undergoing PCI due to ACS, (HOST-
REDUCE-POLYTHEC-ACS study) was associated
with a 30% significant reduction in the composite of
all-cause death, myocardial infarction, stent throm-
bosis, repeat revascularization, stroke, and bleeding
events of grade 2-5 according to BARC criteria. (12)
To date, there are no studies comparing different de-
escalation strategies, and the only evidence comes
from network meta-analyses based on indirect com-
parison, with the inherent associated limitations. (13)

Many arguments have been raised against these
studies, such as the extrapolation to other populations
of an effect demonstrated in Asian patients, the inclu-
sion of patients with non-complex PCIs, small number
to detect differences in ischemic events, etc.; but the
truth is that there is increasing evidence to reduce the

potency of DAPT or to use monotherapy with potent
drugs after those first months, when the prevalence
of ischemic events is significantly reduced. It has also
been argued that the use of intracoronary imaging as
intravascular ultrasound (IVUS) could help to reduce
stent thrombosis and impact outcomes, but this is not
very prevalent in the aforementioned studies. Stent
technology is not different from the one we use in our
centers, so these should not be arguments against the
implementation of evidence in our patients.

So, with the current evidence, and unlike what
we did before, we should evaluate which particular
patient is a candidate for one-year DAPT with po-
tent drugs and conclude that only patients at high is-
chemic risk without high bleeding risk are likely to be
candidates for this strategy. In all other patients we
should prioritize safety, using de-escalation therapy
with less potent drugs or ticagrelor monotherapy after
the third month of a PCI due to ACS, in case DAPT
with ticagrelor has been started.

In cardiology, before changing treatment manage-
ment, we require that the new evidence comes from
many large studies involving many patients to con-
vince us to abandon an established treatment which
was based on much less evidence, or, as in this case,
had been adopted because it was the established fol-
low-up of the randomized studies of that time. This
resistance to change may be caused by the prudence of
waiting for more evidence (how much more?). Consid-
ering the current evidence, we should know that, by
waiting for more evidence, we are causing more bleed-
ing in our patients, affecting their safety. Maybe it is
time to leave our comfort zone.
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I SCIENTIFIC LETTERS

Coronary-Pulmonary Artery Fistula as Cause of
Acute Coronary Syndrome

Coronary artery fistula (CAF) is a rare congenital or
acquired condition that involves an abnormal com-
munication between a coronary artery and either a
cardiac chamber or a great vessel around the heart.
(1) Coronary-pulmonary artery fistulas account for
15-30% of CAF cases. In general, larger CAF's present
clinical relevance, focusing mainly on the mechanism
of coronary steal phenomenon, and causing angina
and dyspnea associated to coronary steal and, rarely,
to myocardial dysfunction. (3)

We report the case of a 55-year-old woman with
a history of arterial hypertension, poor adherence to
treatment, and no history of surgeries, cardiac events
or trauma. She was admitted to the emergency room
with a 24-hour history of moderate, pulsatile, holo-
cranial headache, and moderate to severe oppressive
retrosternal pain radiating to the shoulder and left
arm, with dyspnea and generalized pallor. Physical
examination revealed blood pressure 200/70 mmHg,
breathing rate 20 cpm, and arterial oxygen satura-
tion 94%. ECG showed sinus rhythm, 58 bpm, nega-
tive T waves in anteroseptal and high lateral wall,
and absence of Q waves (Figure 1A). Laboratory data:
Troponin T 82 ng/mL, CK-MB 9.34 ng/mL. Transtho-
racic Doppler echocardiography revealed left ventric-
ular ejection fraction (LVEF) 60%, apical hypokinesis,
grade I diastolic dysfunction, absence of pericardial
effusion or intracavitary thrombi, and no pulmonary
hypertension (PH).

The patient was referred to the Interventional
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Fig. 1. A. ECG on admission. Negative T waves in leads DI,
aVL, V2- V6 (high lateral and anteroseptal wall). B. ECG at dis-
charge. Improved left ventricular repolarization in leads DI,
aVL and V1-V6.
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Cardiology Department with a diagnosis of non-ST
segment elevation acute myocardial infarction (AMI).
Coronary angiography (CAG) targeted no lesions in
epicardial coronary arteries and a coronary fistula
originating from the distal segment of the right coro-
nary artery (RCA) and draining into the right pulmo-
nary circulation, a medium-sized vessel with a caliber
of 2.5 mm in the proximal portion (Figure 2 A and B).
Left ventriculography showed apical and inferoapical
hypokinesis and slightly decreased contractile reserve.

Percutaneous embolization beyond the first curve
of the fistula using 3 coils (4.0 mm x 7 cm, 5.0 mm x
10 cm and 3 mm x 9 cm) was successfully performed
without complications, confirmed by the final angi-
ography (Figure 2 C). The patient was discharged as-
ymptomatic and with ECG improvement on the third
day of hospitalization (Figure 1 B). ECG showed pre-
served systolic function, normal pulmonary pressure,
and no wall contractility abnormalities.

The first reported case of a coronary artery fistula
was in 1865 by Krause; it is mostly a congenital vascu-
lar malformation of relatively low incidence —0.3% of
congenital heart disease—, but it is the most common
hemodynamically significant congenital defect of the
coronary arteries, comprising the 13-14% of the an-
giographically recognized coronary artery anomalies.
(3, 4) Most CAFs originate from the RCA or anterior
descending artery, and drain into low-pressure struc-
tures including right-sided chambers, pulmonary ar-
tery, superior vena cava, and coronary sinus. (4, 5)

CAFs are usually small, asymptomatic, and are
diagnosed incidentally on imaging tests. CAF's often
close spontaneously; however, larger or multiple CAFs
—depending on the degree of severity of the shunt or
coronary sequestration— are associated with symp-
toms such as fatigue, dyspnea, palpitations and/or
angina. (2, 6) Possible complications include volume
overload, myocardial hypertrophy and congestive
heart failure, or myocardial ischemia/infarction in the
absence of coronary atherosclerosis, arrhythmias, PH,
endocarditis or rupture. (1, 2)

Fig. 2. A & B. Angiography of the right coronary artery (RCA).
Dominant artery without lesions; medium-sized fistula of dis-
tal origin and tortuous trajectory (white arrow) draining into
the pulmonary circulation (white circle). C. Final angiography
of the RCA. Closure of the coronary-pulmonary artery fistula,
coils (white arrow), and patent RCA in all branches with no
evidence of dissection, thrombus or embolization.
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In our case, we concluded that angina was due to
increased myocardial oxygen requirement secondary to
high blood pressure. Mechanically, we considered that
anteroapical myocardial ischemia was caused by a steal
effect to the anterior descending artery circulation
through the septal branches, since the fistula originat-
ed from the distal segment of the RCA. Our classifica-
tion was type-2 AMI due to elevated cardiac enzymes.

Medium-sized CAFs should be closed in symptom-
atic patients, while larger CAF's should be closed re-
gardless of symptoms. (5, 6) Therapeutic strategies
depend on the anatomy of the fistula, its clinical pre-
sentation and the team's experience, and a surgical or
percutaneous technique can be chosen, considering
the risk and feasibility of the procedure. (2, 5) Despite
the recommendation of surgical ligation over coil em-
bolization, (2) following an individualized approach
was beneficial.

In conclusion, CAF is the most common congeni-
tal anomaly of hemodynamically significant coronary
arteries. We recommend treating all medium-sized
CAFs. Over the years, this entity may lead to further
growth of the artery, resulting in further concomitant
cardiac disorders and therapeutic complexity.
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Inflammatory Spondyloarthropathy Presenting as a
Sole Manifestation of Left Atrial Myxoma

Cardiac tumors are rare, with an incidence of 0.002%.
They may originate from the pericardium or myocar-
dium, and are primary or secondary, the latter being
20 times more common. (1)

Primary cardiac neoplasms are infrequent, rep-
resenting 0.25%. Most of them (75%) are benign and
include myxomas, rhabdomyomas, fibromas, and lipo-
mas. (2)

Cardiac myxomas represent the most common be-
nign cardiac tumor. They are found in the left atrium
(75%), right atrium (20%), or ventricles (5%). Clini-
cally, myxomas may occur in asymptomatic individu-
als and are detected incidentally, or may cause symp-
toms usually related to its mobility, size, and location
within the heart. In general, the symptomatic triad
includes systemic (fever, weight loss, fatigue) or car-
diac symptoms (arrhythmias, mitral or tricuspid re-
gurgitation due to interference with valve coaptation,
pericarditis, dyspnea, syncope), and pulmonary and/
or systemic embolic phenomena. (2) While these are
the most common manifestations, unusual forms of
presentation have also been described.

Doppler echocardiography is the method of choice
to diagnose and determine its characteristics and he-
modynamic impact.

The clinical case of a left atrial myxoma with an
unusual presentation is described below.

We report the case of a dyslipidemic, ex-smoker
61-year-old woman with no cardiovascular history,
consulting for a several-month history of sacroiliac
arthralgia; laboratory tests revealed elevated eryth-
rocyte sedimentation rate (84 mm/h) and C-reactive
protein (6.2 mg/L), and no other abnormalities.

After evaluation by the Rheumatology Depart-
ment, diagnosis was inflammatory spondyloarthropa-
thy with persistently elevated inflammatory markers
not meeting the criteria for

rheumatic disease; the positron emission tomog-
raphy (PET) scan revealed a single tumor in the left
atrium (Figure 1).

Doppler echocardiography showed a rounded, het-
erogeneous, sessile left atrial mass attached to the in-
teratrial septum, with wide anarchic movement, and
in non-invasive contact with the right upper pulmo-
nary vein. This mass did not interfere with the open-
ing and closing of the mitral valve (Figure 2).

CT scan revealed a 30 x 22 mm heterogeneous left
atrial mass attached to the interatrial septum, with
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Fig. 1. PET showing hypodense left atrial mass with moderate
metabolic activity.

Fig. 2. Doppler echocardiography views showing a rounded,
heterogeneous, left atrial mass attached to the interatrial sep-
tum.

regular borders, enhanced after intravenous contrast
injection, and no evidence of invasion of the pulmo-
nary veins. The result was interpreted as a possible
atrial myxoma, and surgical resection was performed
using a transseptal approach; a 5 cm tumor was re-
sected without complications, and a biopsy was sent
to Pathology.

Results revealed proliferation of perivascular spin-
dle cells without atypia, in streaks and in a lax stroma,
with signs of old and recent hemorrhage, scant fibrous
tissue and myocytes, consistent with myxoma.

After surgical resection, follow-up showed im-
provement of joint symptoms until their disappear-
ance and normalization of inflammatory markers.

Myxomas are the most common benign cardiac tu-
mors, usually found in older women, (2) as was the
case described here.

They are most commonly found in the left atrium
(75%), as a sessile or pedunculated intracavitary mass,
attached by a stalk to the interatrial septum.

Clinical manifestations are related to their cardiac
location, size, and mobility. The most common symp-
tomatic triad includes intracardiac obstruction, embo-
lism, and systemic symptoms.

According to a French series of 112 cases, heart
failure secondary to mitral valve obstruction was
present in 67% of the patients, followed by cerebral
emboli in 29%, and 34% with general symptoms such
as fever, weight loss or symptoms resembling connec-
tive tissue disease. (3)

Intracardiac obstruction often occurs in peduncu-
lated left atrial myxoma protruding to the left ven-
tricle and causing mitral valve coaptation deficit and
subsequent regurgitation. While uncommon, myxo-
mas found in the right atrium may protrude into the
tricuspid valve and cause regurgitation. In both cases,
they can occur with heart failure or syncope. (3)

Emboli are more common in papillary myxomas,
as they are less solid and become more fragile with
anarchic movement. The site of the emboli depends
on the location of the tumor. Left atrial myxomas
have the potential for embolism to the central ner-
vous system, resulting in stroke or amaurosis. The
involvement of coronary, renal or lower limb arteries
is uncommon. (4)

Constitutional symptoms may appear as connec-
tive tissue disorders, with poor general condition,
weight loss, anorexia, and fever. These symptoms are
more common in women than in men, and in right
atrial myxomas. (4)

It is believed that extracardiac manifestations are
often caused by embolic phenomena and inflamma-
tion due to the intrinsic secretion of cytokines. (5)
Polymyalgia rheumatica —the manifestation that
motivated our patient's consultation— is uncommon.
Polymyalgia rheumatica is characterized by pain in
the proximal muscles and increased serum levels of
inflammatory markers. It is also one of the most com-
mon diseases in young adults and affects women more
frequently than men (ratio 3:1). (6)

Doppler echocardiography is essential for the di-
agnosis of myxomas, and to define location, size, and
complications. Both cardiac magnetic resonance imag-
ing and cardiac multislice computed tomography pro-
vide additional information for decision making.

Myxoma needs surgical excision to reduce the risk
of embolization. While the rate of recurrence is low, fol-
low-up Doppler echocardiography is recommended. (4)

In the case reported, our patient debuted with
rheumatologic manifestations with persistently el-
evated inflammatory markers; left atrial myxoma was
incidentally found after several diagnostic tests.

Undoubtedly, myxoma remains a challenging enti-
ty to diagnose. The fact that they are typically asymp-
tomatic or present with nonspecific symptoms makes
it a non-suspected entity, mostly diagnosed incidental-
ly. It is vital to be aware of the possible cardiovascular
and systemic manifestations to suspect, diagnose and
treat myxomas in a timely manner.
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Endovascular Treatment of Pulmonary Vein Stenosis
After Atrial Fibrillation Catheter Ablation

Radiofrequency catheter ablation with pulmonary
vein isolation for treatment of atrial fibrillation (AF)
is a minimally invasive procedure with low rate of
complications. One complication is pulmonary vein
stenosis, with an incidence between 0.3 and 3.4%,
but associated with high morbidity. (1-3) Symptoms
of pulmonary vein stenosis include dyspnea, cough,
hemoptysis, and chest pain. (4) We report a case of he-
moptysis secondary to pulmonary vein stenosis after
radiofrequency catheter ablation, treated with angio-
plasty and stent implantation.

A 42-year-old male patient with a history of radio-
frequency catheter ablation of the pulmonary veins,
performed in another center, and community-acquired
pneumonia which was hard to treat despite the use of
different antibiotic regimes, presented to the emer-
gency department of our institution 5 months after
the procedure with intermittent hemoptysis and pain
in the left hemithorax.

On admission, the patient was hemodynamically
stable, without fever and with no signs of heart fail-
ure. The laboratory tests showed: hematocrit 37%;
white blood cell count 5490/mm3, 229 300 platelets/
mm3, erythrocyte sedimentation rate 25 mm/h, and
high-sensitivity C-reactive protein level 10.6 mg/L. As
acute pulmonary embolism (PE) was suspected, the
patient underwent chest computed angiotomogra-
phy , which was negative for PE but showed areas of
ground-glass opacification, with a tendency to consoli-
dation, that were diffusely distributed in the left lung
upper lobe.

The patient was clinically stable and was dis-
charged with empiric treatment for suspected atypi-
cal pneumonia and was followed up in an outpatient
basis. Because of the recent history of AF ablation and
the pattern evidenced in the chest computed tomog-
raphy, we decided to perform cardiac computed angi-
otomography to evaluate the pulmonary veins which
had not been correctly visualized in the angiography
requested to rule out PE. The scan showed stenosis
of the left superior pulmonary vein (LSPV), with a
diameter of 8.4 mm X 17 mm in length, pronounced
narrowing in flute beak appearance, and critical lumi-
nal reduction with a trajectory of about 16 mm until
reaching the patent intraparenchymal portion (Figure
1A). The other pulmonary veins were patent with no
signs of stenosis.

In the presence of a patient with hemoptysis and
symptoms of persistent pneumonia and stenosis of
the LSPV, we decided to perform angioplasty of the
pulmonary vein with stent implantation. A trans-
esophageal echocardiogram (TEE) was performed
before the procedure, which demonstrated increased
velocities (peak velocity 2.4 m/s, peak gradient 23 mm
Hg) in the vein, confirming the diagnosis (Figure 1B).
Transseptal puncture was carried out through a right
femoral venous access and under TEE guidance. A se-
lective venography confirmed LSPV stenosis (Figure
2A). Then, coronary balloon catheters with increas-
ing diameters were advanced for pre-dilation. A con-
ventional stent with high radial strength (Herculink
7.0 X 18 mm) was implanted, with adequate angio-
graphic results (Figure 2B). Pressures and velocities
decreased in TEE (peak velocity 1.3 m/s, maximum
gradient 7 mm Hg).

The patient was discharged 24 hours later, on
anticoagulation with rivaroxaban 15 mg/d and anti-
platelet therapy with clopidogrel 75 mg/d. At 3-month
follow-up, dyspnea, cough and pain in the left side of
the chest has disappeared.

Pulmonary vein stenosis after radiofrequency cath-
eter ablation is a rare and underdiagnosed complica-
tion because symptoms can be mistaken for other con-
ditions as pneumonia, asthma, and PE, among others.
(4) The proper diagnosis of this condition is of utmost
importance, as delayed diagnosis can lead to total oc-
clusion of the pulmonary vein, resulting in pulmonary
infarction and massive hemoptysis. Magnetic angiores-
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Fig. 1. A. Computed angiotomography showing stenosis of the
left superior pulmonary vein (arrow). B. Left superior pulmo-
nary vein velocity measured by transesophageal echocardiog-
raphy.

Fig. 2. A. Venography demonstrating stenosis of the left supe-
rior pulmonary vein (arrow). B. Venography after stent implan-
tation (arrow) in the left superior pulmonary vein.

onance and computed angiotomography are the most
accurate diagnostic methods for detecting pulmonary
vein stenosis. The severity of stenosis is defined by the
percentage of lumen involved and is classified as mild
(<50%), moderate (50%-70%) and severe (>70%). The
development of symptoms is usually associated with
severe stenosis or total occlusions, which can some-
times be asymptomatic. Transesophageal echocardiog-
raphy is a very useful diagnostic method to guide the
procedure, since it provides information on the struc-
ture of the left atrium, optimizes manipulation of ma-
terials as guide wires and balloon catheters during the
procedure, and adds the evaluation of pulmonary veins
flow and gradients for the diagnosis of stenosis and for
evaluating treatment effectiveness. (5) In this case, we
used the same procedure to provide diagnosis, guide
transseptal puncture (which is ideally inferior and an-
terior for better orientation to the LSPV), measure ve-
locities after the procedure, and rule out complications
as pericardial effusion.

Treatment with angioplasty is intended to relieve
venous pressure and improve perfusion of the affected
lung. Compared to balloon angioplasty, stenting is
associated with a lower rate of restenosis, especially
when large stents (10 mm or more) are used. (5,6)
Stent size is defined before the procedure by comput-
ed angiotomography and during the procedure by an-
giography, since the use of stents larger than the vein
could lead to rupture and cardiac tamponade. Other
treatments include lobectomy in patients with clini-
cally significant pulmonary vein occlusion or stenosis
in whom angioplasty has failed. (5)

We report this case of hemoptysis, dyspnea and
pain secondary to pulmonary vein stenosis that was
successfully treated with angioplasty and stent im-
plantation. The recognition of this condition, its time-
ly diagnosis and adequate treatment is of utmost im-
portance to reduce patient morbidity.
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Transseptal Balloon Atrial Septostomy in Patients
with Advanced Pulmonary Arterial Hypertension
and Systemic Lupus Erythematosus

We report the case of a 20-year-old female patient
with a diagnosis of mixed connective tissue disease
in 2018 but no follow-up for the last 18 months, and
with Hashimoto's thyroiditis and bronchiectasis. The
patient went to the Outpatient Emergency Room for
abdominal pain, nausea and diarrhea. Signs of right
heart failure (edema of the lower limbs, jugular ve-
nous distention without inspiratory collapse, positive
hepatojugular reflux and enlarged liver), increased
intensity of the second heart sound at the expense of
the pulmonic component, and systolic murmur in the
tricuspid focus were detected on admission. Initial di-
agnostic tests included an ECG showing signs of over-
load of the right chambers and complete right bundle
branch block, and a chest X-ray with enlarged second
right pulmonary arch and normal cardiothoracic ra-
tio. Doppler echocardiography revealed enlargement
of the right chambers, severe right ventricular dys-
function, severe tricuspid regurgitation with peak
regurgitation velocity > 4.5 meters per second (m/s),
pulmonary artery systolic pressure (PSP) 105 mmHg,
mean pulmonary artery pressure (mPAP) 55 mm Hg,
and mild pericardial effusion (Figure 1). Right heart
catheterization confirmed the diagnosis of severe pul-
monary arterial hypertension (PAH) with mean right
atrial pressure 11 mmHg, mPAP 63 mmHg, pulmo-
nary wedge pressure 10 mmHg, pulmonary vascu-
lar resistance (PVR) 21 Wood units (WU), transpul-
monary and diastolic gradients of 53 mmHg and 43
mmHg respectively, cardiac output (CO) 3.20 L/min,
cardiac index (CI) 2.6 L/min/m2, systolic volume index
(SVI) 23 ml/beats/m2, mixed venous saturation 65%,
and arterial saturation 97%. Due to marked right ven-
tricular failure, the patient was started on continuous
intravenous infusion of furosemide with no positive
response, inotropic support with high-dose milrinone
that was later switched to levosimendan 0.1 ug/kg/
min, and vasopressor support with intermediate doses
of noradrenaline. The patient progressed unfavorably,
with low cardiac output and severe right ventricular
failure. Given that immediate access to parenteral
prostanoids was not possible, transseptal balloon
septostomy was performed (5 mm fenestration) suc-
cessfully (Figure 2). The patient's clinical condition
improved, with early referral to a tertiary care center
for pre-transplant evaluation and continuous intra-
venous epoprostenol infusion —increasing doses up
to 12 ng/kg/min— after weaning and discontinuation
of inotropic drugs, and administration of ambrisen-
tan 10 mg and tadalafil 10 mg, which were well tol-
erated. Follow-up Doppler echocardiography showed
moderate enlargement of the right chambers, PSP
70 mmHg, and 0.9 mm loss of atrial septal continuity
(Figure 3). Cardiac catheterization showed decreased
mPAP and PVR and improved CO and CI (43 mmHg,

7.3 UW, 4.8 1/min and 3.6 l/min/m2, respectively). Af-
ter evaluation, the Rheumatology Department con-
firmed the diagnosis of systemic lupus erythematosus
by clinical and immunological criteria, and class II lu-
pus nephritis by renal biopsy.

The prevalence of PAH in connective tissue disease
(CTD) is high, mainly in scleroderma and also in sys-
temic lupus erythematosus, with a value ranging from
0.5 to 17.5%, depending on the diagnostic method
used. (1) This entity continues to present high mor-
bidity and mortality despite the evidence observed
with specific drug therapies, which is high compared
to idiopathic PAH (1-year survival in CTE-PAH 86%
vs 93% in idiopathic PAH). (2) Patients not respond-
ing to maximal combination therapy, including paren-
teral prostanoids, should be referred for double lung
transplant. (3) However, many patients with PAH
are not candidates for transplantation, or the wait-

Fig. 1. Doppler echocardiography. Apical 4-chamber view
showing marked enlargement of the right chambers, displace-
ment of the ventricular septum, reduction in left ventricular
diameter, and severe tricuspid regurgitation.

Fig. 2. Transseptal balloon septostomy. Balloon dilatation is
performed reaching a maximum diameter of 5 mm under fluo-
roscopic guidance. A: Balloon inflation on guide wire centered
in the atrial septum. B: Total balloon inflation.
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Fig. 3. Long axis parasternal view showing progressive improve-
ment of the right ventricular diameter, reduction of compres-
sion to the left ventricle and ventricular septal hypertrophy.

ing list time is too long and patients die before being
transplanted. For this reason, transseptal septostomy
should be considered in patients who are on the wait-
ing list for double lung transplant, in those who do
not respond to the maximum therapeutic regimen or
when it is unavailable or not tolerated. (4) It should
be noted that this procedure is contraindicated in pa-
tients with arterial oxygen saturation < 90%, right
atrial pressure > 20 mmHg and hemoglobin value <
12 mg/dL, and should be performed in referral centers.
Several studies have reported improvement in symp-
toms and hemodynamics after septostomy, allowing
decompression of the right heart with increased left
ventricular pre-load and systemic oxygen saturation
without complications associated with the procedure
in highly experienced centers. (5)

Recently, a meta-analysis of 6 studies with 204 pa-
tients observed a reduction in right atrial pressure (p
< 0.001), an increase in cardiac index (p < 0.001) and
left atrial pressure (p < 0.001), but with significant
reduction in oxygen saturation and 48-hour, and 30-
day mortality rates of 4.8% and 14.6%, respectively.
(6)

These data suggest that atrial septostomy is an
invasive and relatively safe procedure in experienced
centers and should only be indicated in patients with
advanced severe PAH as a bridge to transplantation or
when there is no response to the triple regimen with
parenteral prostanoids, or when drug therapy is un-
available.
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Portopulmonary Syndrome Following Liver
Transplantation: A Rare Etiology of Dyspnea that
Should Not Be Ignored

We report the case of a 54-year-old male patient with
a history of liver transplantation in 2019 due to al-
coholic cirrhosis. A right heart catheterization was
performed as part of the pretransplant evaluation,
due to moderate pulmonary hypertension (PH) on
echocardiography, confirming that PH was associated
with high pulmonary blood flow and low pulmonary
resistances.

Three months after transplantation, the patient
came to our emergency room for progressive dyspnea
and signs of pulmonary and peripheral congestion,
but stable with nasal cannula oxygen therapy. ECG
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showed new-onset right bundle branch block. Labo-
ratory tests revealed elevated D-dimer (2980 ug/mL)
and NT-proBNP (10 500 ng/L) levels. A computed
angiotomography of the pulmonary arteries was per-
formed to rule out the initial suspicion of pulmonary
thromboembolism (Figure 1), targeting no thrombi,
but revealing marked pulmonary artery dilation, sug-
gestive of significant PH. Given the poor response to
diuretics, the patient was evaluated by the Cardiology
Department at our center. Transthoracic echocardiog-
raphy (TTE) (Figure 2) showed marked right ven-
tricular (RV) enlargement and dysfunction, with an
estimated pulmonary artery systolic pressure (PASP)
of 120 mmHg, suggestive of severe PH.

Due to rapid clinical worsening —mainly breath-
lessness— with increased tachypnea and signs of heart
failure, the patient was referred to the Coronary Care
Unit to start intravenous therapy with higher doses of
dobutamine and furosemide (1 g in continuous infu-
sion). Evacuative paracentesis for symptomatic man-
agement of ascites was performed, and Doppler ultra-
sound confirmed proper functioning of the liver graft.
Differential diagnosis was broad, considering that the
patient had a history of cirrhosis, dyspnea, and acute
heart failure.

Portopulmonary hypertension (PoPH) syndrome
is included within group 1 PH, (1) and accounts for
10% of the total cases of this entity. PoPH is defined
as pulmonary arterial hypertension (PAH) associated
with portal hypertension. (2) It occurs in 1-2% of these
patients; (1) in fact, in the REVEAL Registry —a mul-
ticenter, observational study on 3000 PAH patients—,
the prevalence of PoPH was 5%, more common in
women and in autoimmune cirrhosis. (3) Severity is
determined by mean pulmonary pressure (mPAP) val-
ue; therefore, it is defined as mild PoPH in patients
with mPAP < 35 mmHg, and as severe PoPH in cases
of mPAP > 45 mmHg. The pathophysiology of PoPH is
not known; however, the theory with the most signifi-
cant impact states that it is due to an imbalance of va-
soconstrictor mediators and vasodilators. While most

Fig. 1. Computed angiotomography of the pulmonary arter-
ies. Axial planes at the level of ventricular cardiac chambers
(A) and at the level of the great vessels outflow tracts and
bifurcation of the pulmonary artery (B). No intravascular fill-
ing defects in the pulmonary artery or images suggestive of
thrombus (B) are observed. RV enlargement is of note, with a
right / left ventricle ratio >1 (A). RV: right ventricle.

Fig. 2. Transthoracic echocardiography on admission. Apical
4-chamber planes (A) modified parasternal long axis over RV
(B), parasternal short axis at the level of great vessels (C) and
continuous Doppler over tricuspid regurgitation flow (D). Fig-
ure (A) shows severe RV enlargement and dysfunction, with
severe functional tricuspid regurgitation (B). Enlargement of
the pulmonary artery. The RV-RA gradient of tricuspid regur-
gitation by Doppler is 120 mmHg (D), suggestive of severe PH.
PH: pulmonary hypertension. RA: right atrium. RV: right ven-
tricle

patients are asymptomatic, dyspnea on exertion is the
most common symptom, as was the case in our patient.

Current European guidelines (1) recommend
starting the diagnostic evaluation with TTE, so that,
in patients with indirect data of PH (peak tricuspid
regurgitation velocity > 2.8 m/s, RV enlargement,
pulmonary artery or inferior vena cava enlargement)
or with other risk factors, right heart catheterization
would be indicated, as was the case in our patient.
The study revealed severe precapillary PAH: mPAP 57
mmHg, wedge pressure 11 mmHg, elevated transpul-
monary gradient 46 mmHg, and pulmonary vascular
resistance (PVR) 14.5 Wood units (WU).

Current hemodynamic diagnostic criteria for PAH
include: mPAP > 20 mmHg at rest, wedge pressure <
15 mmHg, and PVR > 2 WU. (1)

The ultimate criterion for diagnostic certainty of
PoPH would be to confirm portal hypertension by
clinical signs; in case of doubt, venous catheterization
to measure the hepatic venous pressure gradient is
suggested. (4)

As this criterion was unmet in our patient, diag-
nosis was "probable portopulmonary syndrome", al-
though isolated cases of de novo diagnosis of PoPH
within the first 6 months following transplantation
have been described in the literature.

It is an entity with poor prognosis: in the absence
of therapy, PoPH has been associated with a 5-year
survival rate of 14%; (2) however, a 51% improvement
in 5-year survival rate under medical treatment and
81% with liver transplantation have been reported. (5)

While positive outcomes with the medical treat-
ment of PAH have been reported, most studies are
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not aimed at PoPH patients (except for the PORTICO
trial, which showed positive hemodynamic outcomes
with macitentan, or the PATENT-1 trial, (6) which
included a small PoPH population under riociguat
treatment, with positive functional outcomes); in any
case, this therapy has shown positive hemodynamic
and functional effects, but no effect on survival rates.

Current guidelines recommend triple combination
therapy of endothelin receptor antagonist, phosphodi-
esterase-5 inhibitor and prostacyclin receptor agonist
(Class ITa recommendation) in high-risk patients, as
was the case reported here. (1) Our patient was start-
ed on epoprostenol, sildenafil and macitentan, show-
ing a slow but progressive improvement, followed by
withdrawal of inotropes.

Typically, liver transplantation is contraindicated
in these patients due to high perioperative morbidity
and mortality, and would only be recommended in pa-
tients with liver disease per se requiring transplanta-
tion; it was not discussed in the case of our patient
since his graft function was normal. Guidelines rec-
ommend initiation of PAH therapies in patients with
mPAP > 35 mmHg candidates for transplantation; (3)
however, it is contraindicated in severe PoPH not im-
proving with medical treatment, since perioperative
mortality in patients with mPAP > 45 mmHg is close
to 100%.

One month after admission, the patient was dis-
charged on triple therapy and home hospitalization.
Follow-up TTE at 6 months showed normal RV func-
tion; PAH medication was progressively withdrawn.

Differential diagnosis should consider PH associ-
ated to high pulmonary blood flow (with normal PVR
and no need to initiate a specific therapy) and hepa-
topulmonary syndrome (typically presenting without
PH, characterized by arteriovenous shunts in the pul-
monary circulation, and causing hypoxemia, orthode-
oxia and platypnea; liver transplantation is the treat-
ment of choice in severe cases).

Less common entities —which should be consid-
ered in patients with a history of liver disease— in-
clude cirrhotic cardiomyopathy, other typical causes
of heart failure, and extracardiac causes of dyspnea
—common in this patient profile— such as anemia,
ascites, or hydrothorax.

In conclusion, dyspnea in patients with a history
of liver disease has been a challenge for cardiologists,
not only because of the wide range of diagnoses to be

assessed, but also because of its complex hemodynam-
ic profile. Portopulmonary syndrome is a rare entity.
While its standard definition refers to patients with
portal hypertension, this entity is currently being de-
scribed in already transplanted patients —particularly
early, in the first 6 months post-transplantation— as
in the case reported here; therefore, we must always
take it into account, given its poor prognosis and the
absence of a specific treatment per se.
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HISTORICAL ANALYSIS ON THE EVOLUTION
OF MEDICAL IDEAS

Andreas Vesalius
The Resurrection of Anatomy

Andres Vesalio
La resurreccion de la anatomia

JORGE C. TRAININ[M™AC

Until the first decades of the 16th century, although
the teaching of anatomy had been the object of some
contributions, in general it remained static, subject
to the rigidity of the medieval legacy and the Galenic
tradition. The texts used were mediocre translations
of the classical works, which had been translated from
Greek into Arabic and then into Latin. It was not until
the beginning of this century that direct translations
from Greek into Latin were made, such as Galen’s
text De usu partium. At that time, the teaching of
anatomy was scholastic. In his “Cdthedra”, the profes-
sor read a text by Galen, Mondino di Luzzi, Rhazés or
Avicenna, while the surgeon (barber) cut the corpse.
This circumstance only evidenced a bookish, theoreti-
cal knowledge, without removing from the ancient au-
thors. There was no communion between the anato-
mist and the studied human body. To this must be
added the existing limitation to obtain corpses for dis-
section, which were authorized in number of one for
each sex and only during the winter period. All these
inconveniences, added to a very poor and incorrect
medical terminology, with illustrations that contrib-
uted little to clarification, and coupled with a dogmat-
ic attitude regarding the transmission of knowledge,
made anatomy an uncertain subject. The positive side
was given by the appearance of a greater number of
universities and the contribution of progressive au-
thors such as Berengario da Carpi (circa 1460-1530)
and Giambattista Cannano (1515-1579), the latter
mentioned by Vesalius in his Anatomicarum Gabrielis
Fallopii Observationum Examen (1564).

Berengario da Carpi graduated in Bologna and had
experiences with human dissections, which allowed
him to publish in 1521 Commentaria cum amplissi-
mis additionibus hiperanatomian mundini. Taking
a pragmatic position in relation to Aristotle’s triven-
tricular heart and Galen’s biventricular heart, he ex-
pressed that the pores constituted the third ventricle.
He also detailed the pericardial fluid and the oblique
position of the heart.

In relation to the importance of the pulse, given in
this period of the Renaissance, Joseph Struthius (Pol-
ish, 1510-1568) speaks of rediscovering its value in
diagnosis, “after twelve hundred years of being lost”,

Argent J Cardiol 2023;91:159-161. http://dx.doi.org/10.7775/rac.v91.i2.20619

as he says in his work Ars sphygmica (Basel, 1540).
This affirmation of Galenism is also found in the text
De pulsus arte et harmonia (Valladolid, 1584) by the
Spanish Luis Mercado (1520-1606).

Andreas Vesalius had the virtue of establishing a
new order in anatomy. He did not lack a humanistic
education nor of respect for classical figures, but he
did endow his knowledge with the spirit of research
and direct confirmation on the corpse. His own words:
“anatomical dissection can be used to test speculation”
represent a change in the objectivity of the scientific
method of that time. Thus, he established with his
work a dividing line in the study of anatomy between
the Middle Ages and the Modern Age.

With regard to circulation, his achievements were
not outstanding even from an anatomical point of
view, while in physiological concepts he was a faith-
ful follower of Galen. However, the scientific hones-
ty of the method used to achieve anatomical reality
through human dissection lit the path towards the
great goals of a period of splendor as the Renaissance.

Vesalius was born in Brussels on December 31,
1514. Belonging to a family of physicians for several
previous generations, he had a careful education, first
at the famous Jesuit college in Louvain and then in
Paris (1533). In Louvain he wrote Paraphrasis in no-
num librum Rhazae ad regem Almansorem (1537),
where he makes a comparison between Galenic and
Arabic medicine. In Paris he studied with Jacobo Du-
bois “Silvio”, Gunther von Andernach and Jean Fer-
nel. He also cultivated the friendship of the Floren-
tine Guido Guidi, (deceased in 1569) author of a work
called Chirugia who developed a prominent action in
Pisa,

In Paris he stood out as a precocious dissector with
an observant spirit, despite studying at a dogmatic
university impervious to renewal. This characteris-
tic led him to move to the University of Padua, which
illuminated the Renaissance with its own light, and
which would later be called by Vesalius “true nurse of
geniuses”. In this university he graduated as a doctor
on December 5, 1537 before turning 23, immediately
occupying the position of explicator chirurgicae (pro-
fessor of surgery) for five years, inaugurating the line
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of the great Padovan anatomists (Realdo Matteo Co-
lombo, Gabriele Falloppio, Fabrizio d’Acquapendente,
Giulio Casserio). In his “Cdthedra” he worked cease-
lessly. He meticulously studied, dissected and record-
ed his observations, having the executed criminals as
material, according to a provision granted by Judge
Marcoantonio Contarini. At first he accepted the mor-
phology emanating from Galen, but he discovered his
errors as he expanded his dissections, coming to un-
derstand that the Pergamene had described anatomy
based on animal dissection (“Ah, Galen, what did you
do with your monkeys!” he would later say in his mag-
num opus). He personally carried out dissections in
classes of up to five hundred students, placing special
emphasis on clarifying anatomical terminology. This
indefatigable work determined that he published his
Tabulae anatomicae sex (1538) in Venice, consisting of
a series of images derived from his observations.

In 1538, in a dissection manual called Instiutu-
tiones anatomicae secundum Galeni sententiam... per
Joannem Guinnterium Andernachum... ab Andrea
Vesalio... avectiores et emendatiores redditae, he re-
counted a brief observation in which he synchronized
the cardiac systole with the arterial pulse, contrary to
Galen’s opinion. In 1539 he published in Basel Epis-
tola dolens venan axiliarem dextri cubitii in dolore lat-
erali secandam (“Letter on bleeding”), on the occasion
of a discussion that arose on this subject with the Bo-
logna professor Matteo Corti (1495-1542), on the spot
where bleeding should be performed.

Vesalius’ fundamental work, the one that would
change traditional medical concepts, was De humanis
corporis fabrica, libri septem (Basel) dedicated to the
King of Spain Charles V, when the author was only 28
years old. This 663-page text, written in Latin, con-
sists of VII Books and 300 illustrations apparently
made by Johann Stephan Van Calcar (circa 1546),
who was a disciple of Titian (Italian, 1477-1576). The
printer of the Fabrica was Juan Oporino, and the
work was published in the year 1543, thus splitting
the Galenic hegemony of almost fourteen centuries.
Vesalius himself traveled to Basel to oversee the print-
ing. During his stay in that city, at the local University
he prepared a skeleton that is still preserved in the
Anatomical Museum, this being the oldest anatomical
preparation that has come down to our days. Also, in
1543 he published the Epitome, which can be consid-
ered a condensed selection of the Fabrica. It has been
speculated about the possibility that Vesalius could
have known some of Leonardo’s drawings, but no con-
firmation has been reached in this regard.

Paradoxically, the other monumental work of
the Renaissance, On the Revolution of the Celestial
Spheres written by Nicolas Copernicus (Polish, 1473-
1543), breaking the cosmic structure of the Greek
astronomer Claudius Ptolemy (2nd century AD), was
published during the same year.

Vesalius enjoyed great fame, despite criticism from
Galenists, since they reacted to his assertion that Ga-

len never dissected a human corpse by himself. This
challenge to his work caused him a great depression,
which led him to burn much of his medical writings.
Disputed by various universities, he nevertheless ac-
cepted the position as Charles V Physician in 1544,
which benefited him financially, and led him to be-
come a consulting professional for the wealthy class.
Among them he attended King Henry IV, who during
a tournament organized to celebrate the marriage of
his daughter Elizabeth of Valois with Philip II, suf-
fered the impact of a spear on his skull (1559). He
recognized in the trauma a kickback mechanism in
the King’s brain, the outcome of which would be fatal,
evidencing a special diagnostic sensitivity.

In 1547 he published Chinae radix (“Letters on the
Chinese root”), with a violent attack on the Galenists,
describing an anti-syphilitic therapeutic action in this
plant. In response to some ardent observations com-
ing from Falloppio (circa 1523-1562) in his only work
Observationes anatomicae (1561), Vesalius published
in 1564 the Anatomicarum Gabrielis Fallopii observa-
tionum examen. In it he describes the venous valves,
from an account that Giambattista Cannano gave him
in Regensburg in 1546 and to which he assigns only
a support function, ignoring their true meaning. In
this text he also mentions the “ductus arteriosus” and
the foramen ovale. Vesalius died in 1564, returning
from a trip he made to the Holy Land, being buried on
the Ionian island of Zante or Zacynthos, in a church
where Cicero was reburied. For some testimonial
groups of history, the reason why he undertook such
a trip would be originated by mandate of the Spanish
Inquisition, when he inadvertently dissected a corpse
whose heart was still beating.

We will now consider the value of Vesalius with
respect to blood circulation. There were two editions
of the Fabrica. In the first one published in 1543, in
book III referring to the vascular system, he describes
the inferior mesenteric veins and the hemorrhoid
vein. Book VI includes the study of the intrathoracic
organs. In it, when talking about the heart and ex-
pressly referring to the left atrioventricular valve,
he writes, it can be “very well compared to a bishop’s
miter”. He describes the heart as consisting of two
chambers or ventricles, since he considered the right
atrium as part of the vena cava and the left atrium as
a cavity belonging to the pulmonary veins.

Although he expresses not having observed the
septal pores, he admits them when writing: “the in-
terventricular septum is formed by the most compact
substances of the heart. On its two faces certain excava-
tions abound. Of these, as far as the senses manage to
percetve, none passes from the right ventricle to the left
ventricle... we must therefore be astonished at the activ-
ity of the Creator, who makes the blood transpire from
the right to the left ventricle through passages that are
beyond our view”. On the other hand, in the second
edition of the Fabrica published in 1555, he emphati-
cally denies that such communication exists, writing
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verbatim: “although these dents are sometimes evi-
dent, none, as far as the senses can reach, passes from
the right ventricle to the left ventricle.”

In this second edition he details that in the lumen
of the vessels there is a “substantia eminens”, which is
a description of the venous valves that, as we said be-
fore, was communicated to him by Giambattista Can-
nano in Regensburg. Vesalius does not understand the
real meaning of the function of these structures, as-
signing them only a support function.

His work dethroning concepts of Galenism caused
violent reactions in some authors of the time, who dis-
played a conservative spirit. They were his teacher in
Paris Jacobo Dubois “Silvio” who attacked his ideas in
Vaegem cujusdam callumniarum in Hippocratis Galle-

nique rem anatomicam depulsio (1551), Francisco del
Pozzo (deceased in 1564) author of Apology in ana-
tome pro Galeno contra Andream Vessalium bruxel-
liensem (1562) and Girolamo Capivaccio (1523-1589)
who came to the controversy with his text De methodo
anatomica (1593).

The value that should be sought in Vesalius’ work
on circulation is inferred from the methodological con-
tribution that he achieved for its future description.
This importance is given by the attitude of rupture
that he carried out with Galenism. The prudence and
firmness with which he performed his work makes it
even more grandiose, since he used incontrovertible
elements such as direct observation and experimenta-
tion on the corpse.
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Two studies on MINOCA

Mileva N, Paolisso P, Gallinoro E, Fabbricatore D, Mun-
hoz D, Bergamaschi L et al. Diagnostic and Prognostic
Role of Cardiac Magnetic Resonance in MINOCA: Sys-
tematic Review and Meta-Analysis. JACC Cardiovasc
Imaging 2023;16:376-89. https://doi.org/10.1016/j.
jemg.2022.12.029

Zeng M, Zhao C, Bao X, Liu M, He L, Xu Y et al. Clini-
cal Characteristics and Prognosis of MINOCA Caused
by Atherosclerotic and Nonatherosclerotic Mecha-
nisms Assessed by OCT. JACC Cardiovasc Imag-
ing 2023;16:521-32. https://doi.org/10.1016/j.
jemg.2022.10.023.

According to the Fourth Universal Definition of Acute
Myocardial Infarction (AMI), the term MINOCA desig-
nates an AMI (rising and falling troponins with at least
one value above the 99th percentile, plus at least one
of the following criteria: symptoms or ECG changes
suggestive of ischemia, development of pathologic Q
waves, evidence on imaging study, or thrombosis dem-
onstrated on angiography or pathology) in the absence
of obstructive coronary disease ( =50 % lesion in any
epicardial vessel) and other conditions that might jus-
tify the condition (sepsis, aortic dissection, pulmonary
embolism, myocarditis, Takotsubo, etc.). The mecha-
nisms responsible may involve the epicardial vessels
(spasm, thrombosis in situ, embolism, dissection) or the
microcirculation (spasm or microvascular dysfunction).
Although the prognosis is better than that of AMI with
epicardial coronary disease, it is far from benign, and
the recurrence of symptoms is high.

The diagnosis of MINOCA has been defined as a
“working diagnosis”, since, as can be seen from the
definition, after demonstrating the absence of obstruc-
tive coronary artery disease on coronary angiogra-
phy, progress must be made in ruling out alternative
causes of the clinical picture. At the time of the sug-
gested diagnostic studies, the Argentine Consensus of
MINOCA (Rev Argent Cardiol 2022;90: supl. 2) pro-
poses the assessment of wall motion, invasively with
angiographic ventriculography or non-invasively with
a Doppler echocardiogram (both studies with IB indica-
tion), which help to approximate the diagnosis by de-
fining whether there is a regional alteration (more in
favor of a diagnosis of MINOCA) or global, if there is
the presence of dissection, cardioembolism (if in doubt,
transesophageal echocardiography can be used), etc. In
the diagnostic algorithm, cardiac magnetic resonance
(CMR) appears next, also with IB indication, for all cas-
es in which diagnostic doubts arise. Demonstration of
an ischemic patent on CMR will confirm the diagnosis
of MINOCA. Although it is increasingly used, CMR has

different strength of indication in different guidelines,
and its place in the order of studies varies according to
the availability of the resource, costs, etc.

We have just learned about a systematic review and
meta-analysis of published studies on the diagnostic
and prognostic yield of CMR in the context of the MIN-
OCA presumptive case study. Studies that reported the
results of a CMR performed within 10 days of the index
event in patients with a “working diagnosis” of MINO-
CA, and in which the prevalence, beyond confirmation
of the presumptive diagnosis, was included of alterna-
tive diagnoses: AMI, myocarditis, Takotsubo, or a nor-
mal result. A total of 26 studies were included, with
3624 patients, 56% men, with a mean age 54 years. 11%
had diabetes, 31% arterial hypertension, 32% dyslipid-
emia, and 24% were smokers. CMR was performed at a
median of 6 days (interquartile range, IQR, 2-9 days).
The definitive diagnosis was Takotsubo in 10% of the
cases (95% CI 6-12%), myocarditis in 31% (95% CI 25-
39%); there were other alternative diagnoses (dilated,
hypertrophic, or arrhythmogenic cardiomyopathy) in
10%, and the findings were normal in 27% of cases
(95% CI 18-38 %). And the MINOCA? A patent sugges-
tive of AMI was seen in 22% of the studies (95% CI 17-
26%), that is, the MINOCA condition was confirmed in
one out of every 5 cases. Something that deserves to be
highlighted is the high degree of heterogeneity between
the different studies in the prevalence of each of the
diagnoses mentioned, which for Takotsubo, myocardi-
tis and MINOCA was around 90%. In 5 studies (770
patients, median follow-up 45 months) it was possible
to define the prognostic value of CMR findings: while
the diagnosis of myocarditis or Takotsubo did not imply
a far worse prognosis (OR of 1.09 and 1.16 respectively,
in both cases with p=NS), that of MINOCA was associ-
ated with a higher risk of major adverse cardiovascular
events (OR 2.40, 95% CI 1.60-3.69).

Based on the findings of their meta-analysis, the au-
thors propose a diagnostic algorithm, in which, in pa-
tients with a presumptive diagnosis of MINOCA (coro-
nary angiography or coronary CT angiography without
evidence of obstructive disease), after having ruled out
extracardiac causes of increased troponin (dissection,
sepsis, pulmonary embolism, etc.), the immediate step
is to perform CMR. The demonstration of an ischemic
patent (by compatible findings of late gadolinium en-
hancement, T'1/T2 mapping and alteration of the ex-
tracellular volume) certifies the diagnosis, and enables,
if necessary, to carry out invasive studies that clarify
the causal mechanism: intracoronary ultrasound, in-
tracoronary vasoreactivity test, optical coherence to-
mography (OCT), etc. A non-ischemic patent suggests
Takotsubo, myocarditis, other cardiomyopathies. A
normal patent (more than a quarter of the cases in the

Argen J Cardiol 2022;90:162-167. http://dx.doi.org/10.7775/rac.rac.v91.i2.20620
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meta-analysis) leaves the condition without a clear di-
agnosis.

As we said, the pathophysiology underlying MI-
NOCA is variable. AMI may be due to atherosclerotic
mechanisms (mainly plaque rupture or erosion, or cal-
cified nodule) or non-atherosclerotic mechanisms (va-
sospasm, spontaneous coronary dissection, or micro-
vascular dysfunction). Among the diagnostic methods
that serve to clarify the point is OCT. A recent pub-
lication serves to differentiate the prognostic value of
the aforementioned mechanisms. It is a single-center
study with retrospective analysis of data collected pro-
spectively in a center in China. Between January 2016
and December 2019, 7423 patients were admitted with
a diagnosis of AMI and studied with coronary angiog-
raphy. MINOCA was diagnosed in 294 according to the
aforementioned criteria. Of these, 190 underwent OCT.
The study could not be performed in patients with com-
plex and tortuous coronary anatomy, renal dysfunction,
or hemodynamically unstable. Of the 190 patients with
OCT, 99 (52%) were diagnosed with atherosclerotic
mechanisms responsible: plaque erosion in 64 (33.7%),
rupture in 33 (17.4%), and calcified nodule in 2 (1.1%).
Non-atherosclerotic mechanisms were diagnosed in
the remaining 91 patients (48%): dissection in 8 (4.2%),
spasm in 9 (4.7%), and the cause could not be classi-
fied in 74 (38.9%). Compared with their counterparts,
patients with atherosclerotic mechanisms were more
frequently men, smokers, with ST-segment elevation
AMI and higher troponin values. In them, the presence
of arteries with <30% lesion was less frequent, and the
finding of arteries with lesions between 30 and 50%
was more prevalent. Regarding the lesions considered
to be responsible for the condition, in the cases of ath-
erosclerotic mechanism the area of stenosis was larger,
the lesions were longer, the fibrous cover of the plaques
was thinner, and the lipid content was higher. Throm-
bus was observed in 86% of patients with an athero-
sclerotic mechanism and in none of the others. These
differences were replicated in the non-culprit arteries.

Follow-up data were available for 187 patients at a
median of 720 days. In the first year, patients with ath-
erosclerotic mechanisms experienced 15 major cardio-
vascular adverse events (15.3%): 2 cardiac deaths (2%),
6 culprit lesion revascularization procedures (6.1%), 1
ischemic stroke (1 %) and 6 readmissions for progres-
sive angina (6.1%). Patients with non-atherosclerotic
mechanisms experienced only 4 major cardiovascular
adverse events (4.5%): 3 cardiac deaths (3.4%) and 1
non-fatal AMI (1.1%), all in patients with a cause not
specified by the OCT.

These two publications contribute to unraveling the
causal mechanisms and strengthening a diagnostic
strategy in the field of AMI with non-obstructive coronary
artery disease. The first is a large meta-analysis. The di-
agnosis of MINOCA is of increasing incidence. This is
mainly due to 2 conditions: the expansion of the use of
troponin as a diagnostic tool, which leads to increased
detection, and a greater awareness of its relevance and

prognostic significance. The almost systematic perfor-
mance of coronary angiography in the presence of an
increase in troponin and a compatible condition leads
to a more frequent diagnosis of this type of condition. At
the same time, the use of CMR is growing as a study that
makes it possible to define precise patents to differenti-
ate ischemic and non-ischemic conditions when doubts
about the coronary origin persist. One merit of this meta-
analysis is that it included only studies in which CMR
was performed within the first 10 days, thus avoiding
the loss of sensitivity that occurs when carrying out the
studies late, when the initial findings fade. It is relevant
to take into account some findings. First, that MINOCA
was confirmed in only one fifth of the cases; this con-
firms the criterion of the concept of “working diagnosis”
and reveals how close in their presentation are pictures
of different etiology and pathophysiology. It is true that
when coronary angiography accurately indicates the
image of a <50% lesion that seems to be responsible for
the episode, other studies often do not advance; so it is
possible that many MINOCAs have not then reached
CMR, which dilutes their prevalence. within the com-
patible boxes. Second, the reaffirmation that MINOCA
is not a trivial condition: compared to myocarditis and
Takotsubo, it is associated with a worse prognosis, so
an accurate initial diagnosis is essential to implement
measures that contribute to improving evolution in time
and prevent future events. Third, that in this line it is
regrettable that almost a third of the cases remained un-
diagnosed; the publication does not clarify the progno-
sis for this group, who had symptoms compatible with
AMI and whose mechanism was unknown (it is not in-
nocuous to have troponin elevation). Fourth, the idea of
supporting CMR as a central diagnostic method seems
attractive: the information it provides is extremely rich;
but let us take into account this third of undiagnosed
patients, the high heterogeneity between the publications
on the proportion of each of the diagnoses out of the to-
tal (for example, the 95% CI of normal findings ranges
from 18% to 38%) and the limitations on the availability
of the resource in many media. If we have CMR, its use
in cases like these seems indicated, although it does not
provide absolute certainty in all cases; if we do not have
it, we must use all the means at our disposal to clarify
the responsible mechanism. It is not of little importance
to thoroughly review the initial coronary angiography:
more than once the repeated examination allows to de-
tect thrombi, dissections, lesions, unnoticed in the first
obseruvation.

The second study follows the same line as the previous
one, in this case using a less widespread diagnostic meth-
od in our setting, OCT. It focuses on patients in whom the
diagnosis of MINOCA has already been made (myocar-
ditis, Takotsubo, etc. have already been excluded). Ath-
erosclerotic and non-atherosclerotic mechanisms appear
equally distributed. Logically, pictures of atherosclerotic
origin share clinical and pathophysiological character-
istics with traditional obstructive coronary disease: a
higher prevalence of men, smokers, ST-segment elevation
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AMI, plaques rich in lipids and with a thin coating, more
predisposed to rupture, thrombosis. Although by defini-
tion they are <50%, the presence of lesions between 30%
and 50% is higher in this group. It seems that in these pa-
tients there is simply a question of degree with obstructive
coronary artery disease. On the other hand, what gener-
ates more doubts is the counterpart of patients in whom
a non-atherosclerotic mechanism is diagnosed. Perhaps
the term “diagnostic” is too ambitious: it can only be af-
firmed that there is no demonstration of the phenomena
of the previous group in the OCT, but in 74 of the 91, more
than 80%, there is no defined mechanism that has led to
the MINOCA, and this is striking. The lack of system-
atic CMR raises a question: are there not clinical entities
among these patients that this study would have conitrib-
uted to diagnose? Are all these patients truly MINOCA?
The authors maintain that in half of these cases, charac-
teristics of the angiographic study suggested microvascu-
lar disease; even so, more than 30 patients remain in the
nebula. And to be honest, there is a previous doubt: of the
294 initial patients, in more than a third the OCT was
not carried out. It is not explicit why, nor if these patients
had differential characteristics, which makes the conclu-
sions of the study somewhat less certain. What is clear is
that the presence of atherosclerotic mechanisms indicates
a worse prognosis, and that the not so fearsome evolution
of MINOCA that has been cited so many times is prob-
ably the expression of a mixture of patients with different
processes involved. In this sense, the pathophysiological
information provided by OCT is notable, as well as the
limitation for its use in daily practice for logistical and
access reasons.

One last comment: the 74 patients without a definite
diagnosis with OCT, 38% of the total, remind us of the
27% of CMR with normal findings from the previous
study: each method has its limitations. It seems that
more than one diagnostic resource is necessary for an
accurate definition. We repeat, going back to see the ini-
tial coronary angiography in detail should be the rule.

How fast does aortic stenosis progress? Revealing
data from a meta-analysis

Willner N, Prosperi-Porta G, Lau L, Nam Fu AY, Boc-
zar K, Poulin A et al. Aortic Stenosis Progression: A
Systematic Review and Meta-Analysis. JACC Car-
diovasc Imaging 2023;16:314-28. https:/doi.
org/10.1016/j.jcemg.2022.10.009.

Aortic stenosis (AS) is the most prevalent valve dis-
ease in the West. Its prevalence increases with age, and
when it reaches severity criteria, the only therapeutic
solution is valve replacement, surgical or percutaneous.
A common problem that arises in daily practice is being
able to predict, when faced with a patient with mild or
moderate AS, in what time it will become severe. The
information in this regard is scattered and sometimes
contradictory. The question has become more impor-
tant since randomized studies have indicated that in-
vasive treatment is associated with a better prognosis

in advanced conditions regardless of the presence of
symptoms.

In this sense, the publication of a systematic review
and meta-analysis of prospective studies with follow-
up of at least 12 months in which the severity of the
disease and its annual progression were evaluated in
patients with AS, with the use of echocardiographic
parameters, is extremely useful: mean gradient (MG),
peak gradient (PG), peak velocity (PV), or aortic valve
area (AVA); or computed tomography, with determina-
tion of a valve calcification score.

After an exhaustive selection process, 24 studies
with 5450 patients, with mean age 68 years, 60% men,
were considered for analysis. Mild AS was defined as
that with a MG < 20 mm Hg, a PG < 36 mm Hg, a
PV of 2.5-3 m/s, or an AVA > 1.5 cm?; as moderate AS,
those with MG 20-40 mm Hg, PG 36-64 mm Hg, PV 3-4
m/s or an AVA 1-1.5 cm? ; and as severe AS, those with
MG > 40 mm Hg, PG > 64 mm Hg, PV > 4 m/s or AVA
< 1 em? . Regarding valve calcification, mild AS was
considered if the calcium score was <500 AU, moderate
AS with values between 500 and 1500, and severe AS
with values >1500 AU.

When considering MG as the baseline parameter
to classify the severity of AS, a mean rate (95% CI) of
annual progression of said parameter of 2.3 (0.9-3.7)
mm Hg was observed in mild AS, 4.3 (3.2-5.7) mm Hg
in moderate AS and 10 (9-11) mm Hg in severe AS
(p<0.001 for the difference in progression according to
baseline severity, although with high heterogeneity in
the results).

Considering PV as the baseline parameter, the
average rate (95% CI) of annual progression of this
parameter was 0.09 (-0.04-0.21) m/s in mild AS; 0.18
(0.12-0.23) m/s in moderate AS and 0.33 (0.21-0.46) m/s
in severe AS (p=0.001 for the difference in progression
according to basal severity, although also with high het-
erogeneity).

In the case of the PG, the annual changes were re-
spectively 5.7 (0.09-11.3) mm Hg, 6.6 (5-8.3) mm Hg
and 15 (12-17.9) mm Hg. The heterogeneity was high,
but no significant difference could be demonstrated ac-
cording to baseline severity, due to the similarity of pro-
gression between the mild and moderate forms.

Something similar happened in the case of AVA:
the annual fall was almost identical between mild and
moderate AS: -0.07 (-0.10 to -0.05) cm? and -0.08 (-0.10
to -0.06) cm? and higher in severe AS: -0.12 (-0.16 to
-0.07) cm? .

Regarding the calcium score, there was a signifi-
cant difference according to the baseline severity of AS,
with mean annual increases of 101, 202, and 323 AU in
mild, moderate, and severe AS.

The results of this meta-analysis have practical util-
ity. They indicate the expected rate of progression for
each parameter of hemodynamic or anatomical severity
of AS, according to its severity at the time of the initial
examination. It is clear that the most challenging clini-
cal problem we face on a daily basis in this regard is the
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time it can take for moderate AS to progress to severe
AS. In this sense, considering the upper end of the 95%
CI for gradients and speed, and the lower end for AVA
(which implies the greatest drop), we can estimate this
time. For example, in the case of PV, in moderate AS the
upper end of the 95% CI in the annual rate of progres-
sion is 0.23 m/s. Getting from 3 m/s (moderate AS) to 4.1
m/s (severe AS) can take a minimum of almost 5 years:
(4.1-3) /0.23. Of course, these data are estimates: they
are a summary measure of change, summarizing the
information from large numbers of individual patients
into a single number. Individual baseline characteris-
tics are not taken into account. For example, in a patient
with chronic kidney disease in advanced stages, with an
increased incidence of calcification processes, the times
are surely shortened substantially.

In the case of echocardiographic parameters, it is
noteworthy that only the rate of progression of MG and
PV is different depending on the initial severity. The
authors maintain that this is due to the fact that the
calculation of the PG amplifies the error that may have
occurred in the measurement of the PV, since PG=4
(PV)?; and that the determination of the AVA (although
essential when defining the severity of the AS) is sub-
Ject to methodological issues that may vary according
to the operator and the technique. In any case, the high
heterogeneity of the findings in each of the parameters
explored should be highlighted, which makes the sum-
mary value more of a global expression than a determi-
nation that we can apply with absolute certainty. The
final message is perhaps something that we intuitively
apply in daily practice: the closer a condition is to ad-
vanced stages that require taking extraordinary mea-
sures, the closer follow-up and more frequent diagnostic
studies should be implemented.

Meta-analysis of TAVI vs Surgical Valve Replacement:
Differences in Outcomes by Baseline Risk in
Randomized Trials

Ahmad Y, Howard JE, Arnold AD, Madhavan MV, Cook
CM, Alu M et al. Transcatheter versus surgical aor-
tic valve replacement in lower-risk and higher-risk
patients: a meta-analysis of randomized trials. Eur
Heart J 2023;44:836-52. https://doi.org/10.1093/
eurheartj/ehac642.

Since its inception, transcatheter aortic valve implan-
tation (TAVI) has played an increasing role in the
treatment of severe AS. Initially tested in inoperable
patients vs. medical treatment was later compared
with surgical valve replacement (SAVR) in high-risk
surgical patients, and then in lower-risk patients. The
demonstration of non-inferiority with respect to SAVR,
with shorter hospitalization times and a reduction in a
series of complications, gave TAVI a clear place in the
treatment of AS. As with any new technology, the nec-
essary learning curve, and cost and effectiveness issues
also influence the decision to go ahead. An objection
usually made is related to the follow-up time of the

studies, often judged insufficient to define durability of
the implant and long-term results.

We are now aware of a meta-analysis that consid-
ered only randomized studies (excluding observational
studies) that compared TAVI with SAVR, with a mini-
mum follow-up of 1 year. It has the virtue of incorporat-
ing the maximum follow-up reported so far from each
study. The main outcomes were all-cause mortality, all
strokes, and the composite of death or disabling stroke,
as reported in each trial. Secondary endpoints includ-
ed cardiac (or cardiovascular) death, disabling stroke,
AMI, permanent new pacemaker implantation, aor-
tic valve reoperation, major bleeding, major vascular
complications, paravalvular leak, occurrence of atrial
fibrillation (AF), rehospitalization and the incidence of
acute kidney injury (AKI)

Eight studies were included, divided by the baseline
risk of the patients, according to the STS-PROM score
(Society of Thoracic Surgeons score for predicting mor-
tality) into low- and high-risk studies. For each study,
subsequent publications to the original that updated
data on long-term survival were also considered. Low-
risk studies were those with an STS-PROM score <
4%: PARTNER 3, Evolut Low-Risk, NOTION, and UK
TAVI. The mean age in these studies ranged from 73
to 81 years. High-risk studies (STS-PROM > 4%) were
PARTNER 1A, CoreValve High-Risk, PARTNER 2,
and SURTAVI. The mean age in this case ranged from
79.8 to 84 years. In total, 8698 patients were treated,
3557 low risk, 5141 high risk; 4443 assigned to TAVI
and 4255 to SAVR. The maximum duration of follow-
up available for this analysis was 1 year in one trial, 2
years in two trials, 5 years in four trials, and 8 years
in one trial. The weighted mean duration of follow-up
was almost 4 years, 46.5 months. The risk ratio for ear-
ly events (within the first year of follow-up) between
TAVI and SAVR was expressed as RR, and after the
first year and globally as HR, in both cases with their
corresponding 95% CI.

When considering death from all causes as the end-
point, in the four low-risk studies, the RR with TAVI
compared to SAVR within the first year was 0.67
(95%CI 0.47-0.96), p=0, 03. At longer-term follow-up,
the HR was 0.90 (95% CI 0.69-1.17), p=NS. Assess-
ing total follow-up duration with a meta-analysis of
reconstructed individual data, there was no significant
difference, but a trend, in all-cause mortality between
TAVI and SAVR (overall HR 0.79, 95% CI 0.60-1.04, p
= 0.09), with significant heterogeneity in the results,
and with a difference in mean survival between the
two strategies of only 0.8 months, not significant: 54.3
vs 53.5 months. In the four highest-risk trials, the RR
within the first year was 0.93 (95% CI 0.81-1.08), and
the longer-term HR was 1.04 (95% CI 0.96-1.13), in
both cases with p=NS. In these trials the proportional
hazards changed over time. There was a lower risk
of death with TAVI up to 6 months (HR 0.68, 95%CI
0.56-0.82, p<0.01), but higher risk beyond 6 months
(HR 1.17, 95% CI 1.05-1.29, p<0.01). When evaluating
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the total duration of follow-up, there was no difference
between the two groups (OR 1.07, 95% CI 0.95-1.20,
p= 0.27), with a difference in mean survival of only 0.5
months, not significant (46.2 vs. 45.7 months).

Regarding the stroke endpoint, in the four low-risk
trials, the RR of TAVI relative to SAVR was 0.91 (95%
CI10.46-1.80), and at longer follow-up term, the HR was
0.93 (95% CI 0.66-1.31), in both cases with p=NS. In
the four highest-risk trials, the situation was analo-
gous: the RR at one year was 0.93 (95%CI 0.68-1.27),
and the HR after one year was 0.94 (95%CI 0.75-1.18),
also with p=NS in both cases. When evaluating the to-
tal follow-up duration for each trial as a whole with the
meta-analysis of reconstructed individual data, there
was a lower risk of stroke with TAVI up to 3 months for
the low-risk studies (HR 0.52, 95% CI 0 0.30-0.88) but
higher risk later (HR 2.14, 95% CI 1.22-3.78), without
significant differences when evaluating global follow-
up (OR 1.03,95% CI 0.71- 1.49, P = 0.87). For the high-
risk trials, there was no difference in stroke risk up to
3 months (HR 0.87, 95% CI 0.68-1.12) and thereafter
(HR 1.06, 95% CI 0.82-1.37).

The composite endpoint death or disabling stroke
reproduced the trends indicated when talking about all-
cause mortality. In low-risk studies, the RR up to one
year was 0.68 (95% CI 0.50-0.92), p=0.01; and the HR
after one year 0.85 (95% CI 0.63-1.15), p=NS. Overall,
the HR was 0.85 (95% CI 0.67-1.08). In high-risk stud-
ies, the RR after one year was 0.90 (95% CI 0.79-1.02)
and the HR after one year was 1.04 (95% CI 0.96-1.13),
always with p=NS. When considering the incidence of
events at 6 months instead of 1 year, a dual behavior
was again seen: at 6 months risk reduction, with HR
0.73 (95% CI 0.62-0.85), p < 0 .01), and then increased
risk, with HR 1.20 (95% CI 1.09-1.33), p < 0.01. When
evaluating the total duration of follow-up, there was no
significant difference between the two groups (OR 1.09,
95% CI: 0.97-1.23, p = 0.12), with a small difference in
event-free survival, 44.8 vs. 44.4 months.

Regarding secondary endpoints, assessed up to 1
year of follow-up, in the low-risk studies there was no
significant difference between TAVI and SAVR for AMI
and valve reoperation. TAVI was associated with in-
creased need for a new permanent pacemaker and mild
to moderate paravalvular leak and major vascular com-
plications, but with lower risk of disabling stroke, car-
diac death (borderline statistical significance, p=0.05),
rehospitalization, AKI, AF and major bleeding. In the
higher-risk studies, there was no significant difference
between the two strategies for cardiac death, MI, or dis-
abling stroke, but, as in the low-risk studies, greater
need for permanent pacemaker, aortic valve reopera-
tion, mild paravalvular leak and moderate and major
vascular complications; and reduction of new AF, AKI,
or major bleeding.

This meta-analysis offers us the longest follow-up
to date, based on all available sources and updates, of
the total number of randomized TAVI vs. SAVR studies
carried out to date. Initially emerging as a therapeutic

alternative in patients with inoperable AS or high sur-
gical risk, the practice of TAVI has been expanding, as
is the case with many other treatments, to less serious
conditions. Thus, for example, the annual mortality in
the PARTNER 1A study in 2011 was 24.2% in the TAVI
group and 26.8% in the SAVT group; in the PARTNER
2 study in 2012, 12.3% with TAVI and 12.9% after
SAVR; and in the PARTNER 3 trial, in low-risk pa-
tients in 2019, 1.0% with TAVI and 2.5% with SAVR.

As relevant results, we can conclude that, in studies
with low-risk patients, there is, with TAVI compared to
SAVR, a reduction in the risk of death in the first year,
and of death plus disabling stroke. Considering only the
effect on stroke, a risk reduction is verified only up to 3
months, but it increases afterwards, so the effect after
one year is neutral. In extended follow-up, the effect on
total mortality is attenuated, and is restricted to a trend.
What are also the advantages for TAVI? Less disabling
stroke as an individual event, arrhythmias, bleeding,
and AF, and a strong downward trend in cardiac mor-
tality. The price to pay? Increased need for valve reop-
eration, vascular complications, and permanent pace-
maker implantation.

What happens in high-risk trials? We see a reduction
in the risk of death or death plus disabling stroke only
in the first 6 months, with an increase thereafter, so that
the final effect after one year is neutral. The effects on
secondary points are similar to those in low-risk studies.

Events that occur more frequently after TAVI (para-
valvular leak, reoperation, need for permanent pace-
maker) impact longer-term prognosis; those with great-
er frequency after SAVR (bleeding, AF, AKI, disabling
stroke) are of greater relevance in the short term. This
may explain the initial advantage for TAVI compared to
SAVR on total mortality, evident up to 1 year in low-risk
trials and only up to 6 months in high-risk trials, in
which a rebound effect is then verified, which neutral-
izes the initial advantage when we extend to the year.
Therefore, contrary to the widespread belief that TAVI
offers a net benefit in survival compared to SAVR in pa-
tients at higher risk, it can be deduced from this analy-
sis that the advantage seems to lie in patients who are
not so compromised. And, in any case, the difference in
event-free survival between the two treatments never ex-
ceeds one month. The statistical significance then seems
more striking than the clinical one.

As limitations we can mention that we are dealing
with a meta-analysis formulated at the study level, not
individual data. The authors refer to “reconstructed in-
dividual data”: this is a technique that infers informa-
tion from survival graphs, Kaplan Meier curves; there
is no true availability of individual patient data. Some-
thing that should be highlighted is the high degree of
heterogeneity between the studies (significant differenc-
es in many of the results), so the summary measure of
effect should be seen as suggestive but not as certainty of
the magnitude of a particular effect.

Finally, this meta-analysis is of randomized stud-
tes, with all due considerations for high internal valid-
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ity and more debatable external validity. Different na-
tional and international registries can contribute to a
more complete picture of reality, with the inherent risk
of the presence of confounders beyond those known. An
extension of the follow-up periods of the aforementioned
studies, data from new clinical trials and registries will
contribute to a more complete knowledge of what we can
expect from TAVI in our patients with severe AS in the
longer term (further prognosis, implant longevity, etc.)
Meanwhile, the development of the technique and its use
grow incessantly.

Socioeconomic differences and evolution of AMI in 6
high-income countries

Landon BE, Hatfield LA, Bakx P Banerjee A, Chen
YC, Fu C et al. Differences in Treatment Patterns
and Outcomes of Acute Myocardial Infarction for
Low- and High-Income Patients in 6 Countries.
JAMA 2023;329:1088-97. https://doi.org/10.1001/
jama.2023.1699.

It is generally recognized that socioeconomic differences
translate into a different cardiovascular risk profile of
patients, a different degree of coverage, dissimilar access
to the health system and use of resources, and, presum-
ably, a different prognosis. It is clear that the evolution
of the patients differs between rich and poor countries.
But what happens when we focus on rich countries with
wide health coverage? Does the socioeconomic level in-
fluence the fate of patients? We present a collaborative
study conducted in 6 high-income countries: Taiwan, the
Netherlands, England, the United States of America,
Canada (Ontario and Manitoba), and Israel. This is a
retrospective analysis of administrative databases, with
the analysis of information on patients 66 years of age or
older, hospitalized for an AMI with ST-segment elevation
(STEMI) or without ST-segment elevation (NSTEMI).
In the case of the United States, these were Medicare
patients. The period between the beginning of 2013 and
the end of 2018 was analyzed. The data of the patients
whose dwelling (defined from the zip code) corresponded
to the location of the highest 20% and the lowest 20% of
the income distribution were considered in each region.
The primary end point was 30-day and 1-year mortality,
adjusted for age, sex, and comorbidities; and secondary
end points the use of coronary angiography, and the per-
formance of angioplasty and coronary surgery. Patients
who had had an AMI in the year prior to the index hos-
pitalization were excluded.

A total of 289 376 hospitalizations for STEMI and
843 046 with NSTEMI were analyzed. The income ra-
tio between rich and poor patients ranged from 1.35
in Taiwan to 4.36 in Israel. The incidence of both AMI
types was higher among the lowest-income patients in
all 6 countries; the most striking differences were seen
in Israel, with annual STEMI incidence of 2.1 %o in the
poorest 20%o¢ and 1.1 %o in the richest 20%, and corre-
sponding figures of 4.8 %o and 2.3 %o for NSTEMI. The
incidence of hard events was higher among the poor.

With regard to STEMI, the most notable difference in
30-day mortality was seen in Canada (2.9% excess),
while in Taiwan it was practically nil; in mortality at
one year, the greatest excess mortality among those
with lower incomes was seen in Israel (9.1%), while in
Taiwan again it was around 0. Regarding NSTEMI, in
30-day mortality the most notable difference was seen
in Israel (2.8% excess among the poor) and something
similar occurred at 1 year (6.7% excess) while in Tai-
wan there were no significant differences between poor
and rich at 30 days or 1 year.

For cardiac catheterization, the utilization rate
was also higher among wealthier patients in all cases,
with the greatest difference in England (5.9% excess
in STEMI and 9.6% in NSTEMI). , and the lowest in
Taiwan (2.4% and 1.7% respectively). And for coronary
angioplasty, again the biggest difference was seen in
England (6.1% and 6.5% for STEMI and NSTEMI) and
the smallest in the Netherlands for STEMI (3.3%). and
in Taiwan for NSTEMI (1.6%). The length of stay was
shorter for wealthier patients, except in Israel and Tai-
wan, and the 30-day readmission rate was also lower
for higher-income patients.

This analysis delivers a series of interesting conclu-
sions. Even in rich countries with good health systems,
socioeconomic differences appear to be associated with
different rates of resource utilization and evolution of
AMI in different socioeconomic strata. It is nonetheless
interesting that the country with the least inequality (Tai-
wan) appears as the one with no difference in mortality
from AMI at 30 days and one year; and that the coun-
try with the greatest difference in income between rich
and poor (Israel) is the one with the greatest difference
in mortality for STEMI at one year, and for NSTEMI
at 30 days and one year. There is, it is true, no absolute
correspondence between the differences in the indication
for catheterization and angioplasty and the differences
in mortality: England appears as the country with the
greatest discrepancy in the use of catheterization and
angioplasty between rich and poor for both types of AMI,
but it is not for this is the one with the greatest difference
in mortality (even for STEMI it is in fourth place among
the 6 considered). The poor not only have higher mor-
tality in general: their length of stay time is longer, and
their readmission rate is higher, in all countries. This
suggests that other factors, beyond revascularization,
influence the long-term prognosis. Despite adjusting for
age and comorbidities, other factors undoubtedly play a
role. And in this sense, it is regrettable that this analysis
does not consider, for example, the differences in outpa-
tient drug treatment. We do not have data on antiplatelet
drugs, statins, and neurohormonal antagonists; surely
part of the differences in the prognosis of the patients go
beyond what happens to them in hospitalization: com-
plete medical treatment, frequency of follow-up visits,
easier access to the consultation, adequate compliance
with diet, recreation and physical activity, are all factors
that we know differ between poor and rich and undoubt-
edly also define their prognosis..
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The Challenge of Undertaking a Major Task

El desafio de iniciar una gran tarea

All beginnings pose challenges that should be faced
with calm, energy, and passion to turn them into
achievements; I am convinced that this is what his-
tory and —why not— my experience gained over the
years dictate. The beginning of 2023 is full of chal-
lenges that certainly include our Society; in addition
to the characteristics mentioned above, in this par-
ticular case we must face those challenges together
to achieve the desired success.

The goal of this administration is that our Society
be more inclusive, with more opportunities for the
different Districts to grow on their own; therefore,
initiatives are jointly supported by Areas and Com-
mittees.

At the Congress of the American College of Car-
diology (ACC), held together with the WHF’s World
Congress of Cardiology, the SAC was once again rep-
resented by speakers from various areas of cardiol-
ogy; a former president of this Society is the current
ACC Argentina Chapter Governor.

We celebrated women’s month in Puerto Madero

Argent J Cardiol 2023;91:168. http://dx.doi.org/10.7775/rac.v91.i2.20621

with an excellent orchestra and a brief speech by Dr.
Salvati and myself on the Woman’s Bridge highlight-
ing the importance of cardiovascular health in wom-
en, with enthusiastic approval among passers-by.

We have received several invitations to partici-
pate in congresses and consolidate ties in different
regions of the American continent. At each of those
meetings, SAC representatives will exchange theo-
retical and practical concepts on cardiology in each
region.

We need to achieve success in each of the chal-
lenges, which involve many goals set at the begin-
ning of our Board of Directors, such as accomplish-
ing a successful administration, the organization of
a congress that will be well-grounded in theory and
very useful in practice, as well as more articles pub-
lished in our beloved Journal. To reach our goal, we
need the effort of our entire Society.

Claudio Majul, M.D. MTsAc
President of the Argentine Society of Cardiology
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