
LETTERS TO THE EDITOR

To the Editor
We have read the article by Carosella et al. in the pre-
vious issue of the Journal. (1) The authors have been 
working on risk scores for years and are qualified re-
searchers on this topic. In this article, they compare 
the results of the ArgenSCORE with the EuroSCORE 
I and II in patients with (isolated or combined) aortic 
valve replacement, and conclude with the advantages 
of the local score. While it is important to develop local 
models, there are limitations in this analysis that de-
serve to be commented on. Calibration was performed 
by comparing the differences between observed and 
predicted mortality, overall and in risk tertiles. The 
authors did not use the usual Hosmer-Lemeshow test, 
which allows for global and regional assessment (by 
tertiles). Despite its limitations, most studies report 
this statistic. Although the ArgenSCORE ability to 
allocate risk seems globally adequate (3.6% versus 
3.4%; p = 0.471), the analysis by tertiles in Table 3 
shows that the ArgenSCORE predicted mortality was 
significantly different from the mortality observed in 
two of the three tertiles; thus, it was adequate only 
for patients with higher risk (upper tertile). Anoth-
er question on the classification by tertiles is why 
the second tertile has only 77 operated patients and 
the upper tertile 89, when, by definition, each tertile 
should have between 83 and 84 subjects for n = 250. 
Another controversial aspect is related to the com-
parison “between” models, since informal rather than 
formal comparisons are made between ROC curves or 
likelihood ratios. The Hanley-McNeil test would have 
allowed evaluating the differences between them. 
However, comparing confidence intervals between 
ROC areas of the ArgenSCORE and the EuroSCORE 
II suggests no significant differences, indicating that 
models are equivalent and that an advantage could 
only be determined by increasing the sample size.
It should also be pointed out that the use of an in-
ternational score offers comparative advantages and 
insertion in the world, something difficult to achieve 
with the ArgenSCORE. Beyond overestimation of risk 
in the EuroSCORE I, the validity of the EuroSCORE 
II predictions are being analyzed; however, the Eu-
roSCORE II validations present ROC areas between 
0.760 and 0.990. (2-5)
For comparative purposes, we calculated the prospec-
tive results with the EuroSCORE II in 192 isolated 
or combined aortic valve replacements performed in 
2012-2013. The ROC area was 0.808 and the Hosmer-
Lemeshow test showed a good calibration (p = 0.656).
While the EuroSCORE II is more accurate in high 
risks than its predecessor, it is extremely demanding 
with low risks. Thus, young patients without morbidi-
ties undergoing coronary surgery will have an expect-

ed risk of about 0.5%. This new standard of quality 
requires addressing the problem of progressively im-
proving surgical outcomes in our environment. In the 
case of measuring the performance of risk scores, the 
limit of predicting 3-sigma probability events (≈ 0.5%) 
lies in the assumption that, at this level of expected 
probability, death becomes an almost unpredictable 
fact.
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Authors’ Reply
We thank Dr. Borracci and Dr. Mariani for their com-
ments on our work, and we would like to make the 
following observations. 

Regarding the use of the Hosmer-Lemeshow test, 
similar to our work, several publications have evalu-
ated the calibration to validate models in cardiac sur-
gery and intensive care by comparing overall observed 
and estimated mortality (OM/EM) and among differ-
ent risk groups using other tests. (1, 2) The Hosmer-
Lemeshow test does not evaluate by tertiles (as stat-
ed) but by deciles of risk. Although it is often used, it 
has its limitations, and other researchers have warned 
about its problems to calibrate models, highlighting 
the importance of evaluating the OM/EM ratio with 
other tests in risk groups. 

The ArgenSCORE ability to allocate risk was ad-
equate in the overall population (3.6% vs. 3.39%; p = 
0.471); the EuroSCORE I overestimated risk (3.6% 
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Pre-ejection period during the tilt test

“There are three kinds of lies: 
real lies, false lies, and statistics.”
Attributed to BENJAMIN DISRAELI

I congratulate the authors of the article “Fast Tilt 
Test: a New Paradigm in the Management of Reflex 
Syncope” for their ability and creativity in finding 
easy solutions to difficult problems. Left ventricular 
pre-ejection period (PEP) reminds us of our efforts 
to evaluate it in the 1960s. I will discuss some expe-
riences, in the hope that they will be helpful to this 
methodology.

Electrical stimulation requires the recruitment of 
a certain number of myocytes to exert the necessary 
force to raise intraventricular pressure, close the mi-
tral valve, and then open the aortic valve. All these 
constitute the PEP, which includes the electrome-
chanical phase, from QRS to mitral valve closure, and 
the isovolumic systolic (IS) phase, from that point to 
the opening of the aortic sigmoid valves. (2)

In general, the electromechanical delay is constant, 
so the PEP variations are caused by the IS phase. The 
electrocardiographic lead that expresses the onset of 
the QRS is recommended. DII is commonly used, but 
it is not always the right one. (3)

Isovolumic systole depends on multiple variables, 
which can be summarized in preload, afterload, heart 
rate (HR) and myocardial function. (3)

Reduced preload, maintaining HR and fixed after-
load, increase it and vice versa. 

Increased afterload with fixed preload and HR, 
prolong it and vice versa.

Increased HR with stable preload and afterload, 
reduce it.

versus 5.58%; p < 0.0001) and the EuroSCORE II 
underestimated it (3.6% versus 1.64% (p < 0.0001). 
In the analysis by tertiles, the three models presented 
significant differences in two of the three tertiles, but 
with the advantage that the ArgenSCORE showed a 
good prediction of overall risk, not observed with the 
other two models. 

The comment on the number of cases per tertiles 
is striking. These categories are built by ordering the 
sample according to its value (estimated mortality); 
then, the corresponding value for the desired partition 
(33.33%) is calculated, and the value it corresponds to 
in the distribution is observed. Since the sample has 
many repeated figures and the same value cannot be 
in two different categories, the difference observed in 
the number of cases by tertiles is perfectly possible. 

Clearly, the interpretation of our results and con-
clusions has created some confusion. The article states 
that the EuroSCORE II showed an acceptable ability 
to discriminate risk (ROC curve: 0.76, CI: 0.65-0.87), 
slightly lower than the ArgenSCORE (ROC curve: 
0.82, CI: 0.74-0.91), although this difference does not 
seem to be significant in terms of confidence intervals. 
As commented above, we do conclude that the EuroS-
CORE II significantly underestimated the predicted 
risk.

Although the EuroSCORE II improved the perfor-
mance of its predecessor, it requires future validations 
to determine its full ability.  Dr. Borracci and Dr. Mari-
ani cite studies assessing the EuroSCORE II valida-
tion but only describe its discrimination ability (ROC 
area), which should not be confused with calibration 
(allocation of risk). Coincidentally, three of the arti-
cles cited (and others not cited) reported inadequate 
calibration of the EuroSCORE II because it underes-
timated the predicted risk, similar to our experience. 
(3-5)

We agree that these models are “a standard of 
quality to improve surgical outcomes”, but it is also 
important to estimate operative risk in the majority of 
the population, precisely those who are at low risk. We 
do not see this comparison between models as a com-
petition (“ArgenSCORE versus EuroSCORE”); it only 
seeks to evaluate how our score works compared with 
established models. Although an international score 
like the EuroSCORE can have “greater global inser-
tion”, the development and validation of local models 
such as the ArgenSCORE can contribute to improve 
risk stratification in our population.

Victorio C. Carosella, César Cárdenas 
and Hugo Grancelli, MTSAC
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Authors’ reply
We thank Dr. Ricardo Esper for his interest in our work 
(1) and his critical contributions. We believe, however, 
that your reading has not captured the contribution of 
our research, and your critique on our contribution to 
statistics in scientific research is a bit surprising. 

We have used the best technology available, maxi-
mized the repetitions and validations of the method, 
and applied the best recommended statistics. Since the 
works of Pierre Alexander Louis in the XIX century in 
France, which –by means of a controlled study– ruled 
out the use of bleeding, the statistical method has been 
a key tool of scientific methodology. In your letter, we 
have found no comments on our statistical methodol-
ogy applied to diagnostic methods (sensitivity, specific-
ity, area under the ROC curve), and statistical thinking 
does not seem to require our defense.

In reply to your methodological criticisms, in 2009 
we published our first work on the parameter behav-
ior (2), and we received your first letter to the editor 
(3). In that letter, based on your experience, you spoke 
at length on the assessment of the pre-ejection period 
using phonomechanocardiography in the 1960s and 
1970s, which you have repeated now with the same 
emphasis and similar arguments.

At that time, our reply was (4): “We have analyzed 
the dynamic behavior of the interval obtained in dorsal 
recumbent position and during tilt at 70 degrees, con-
sidering the onset of the QRS at the same monitoring 
point in both positions.” This reduces the relevance of 
the onset of electrical activity criterion -provided it is 
the same one-, because the parameter arises from the 
numerical difference and not from the absolute static 
value. Let us recall that the carotid transducer has (4) 
“a bandwidth of 1 Hz to 330 Hz from mechanical sens-
ing to digitalization of the signal measured at -3 db 
drop”, and it is validated. 

Regarding the pathophysiology of the parameter, 
we already discussed it in 2009 and we reinforce it now: 
(1) simultaneous evaluation with Doppler echocardiog-
raphy during tilt test in a group of patients with vaso-
vagal syncope and parameter prolongation showed that 
pre-ejection period was not significantly modified after 
tilt. It suggests that the phenomenon is due to ejection 
time prolongation, probably showing a particular dis-
tensibility response in patients with reflex crises. 

Beyond the pathophysiological considerations, our 
premise is pragmatic in the sense that the parameter, 
measured as it was, predicts the result of the tilt test 
quite well, with the benefit of being simple and repro-
ducible, not requiring a tilt table, and being indepen-
dent from the operator, in line with “an easy solution 
to a difficult problem”.

P.S. The quote attributed to Benjamin Disraeli –but 
coined by the American humorist Mark Twain– is mis-
translated. It originally refers to three types of progres-
sively discrediting lies: lies, damned lies, and statistics, 
and not “real lies, false lies, and statistics”, as you quot-
ed. If false lies existed, as your mistranslation proposes, 

Depression of the inotropic state with the other 
variables fixed, prolong it.

Physiological variables that influence IS, such as 
breathing, needing the average of two cycles, should 
be considered, as well as circadian variations, patient 
position (standing reduces preload), and age and fe-
male gender which prolong it. Its duration is short-
ened with inotropic and sympathomimetic drugs, and 
it is prolonged with beta-blockers and vasodilators. In 
addition, numerous pathologies affect IS. (4)

Nitrites cause reduction in preload, blood pres-
sure, and reflex tachycardia, a technique with too 
many variables to establish constants.

Controls should be performed in basal conditions 
and adequate environments, with 12-hour fasting, 
and no smoking or caffeine. Transducers should be 
validated, as well as absorption and resonance. The 
study does not mention the system characteristics or 
validation. (1) The small deflection at the beginning of 
the pulse waveform is absent in Figure 2, perhaps due 
to low sensitivity, and the pulse in Figure 4 is techni-
cally poor. 

PEP has been evaluated after ergometric and iso-
metric exercise, variations in position, heart diseases, 
and with different drugs. It has also been measured 
with echocardiography. (5) 

Vasogenic syncopes occur for different reasons that 
do not occur under normal conditions during the ex-
amination, reducing enthusiasm regarding the repro-
ducibility of the tilt test.

In our experience, based on thousands of regis-
tries, PEP measurement has proved useful for indi-
vidual follow-up and somewhat useful for group evalu-
ation, but not in the isolated patient due to the wide 
range of variables affecting it.

The study (1) has provided statistical support to 
the results, generating logical conclusions and hopes. 
However, figures do not always reflect reality, and a 
more detailed analysis and rigorous technology are 
necessary to obtain conclusive and quasi-lapidary as-
sertions.
 

Ricardo J. Esper MTSAC
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they would turn into truths, which would introduce us 
into the labyrinth of self-referential paradoxes (exam-
ple: “this phrase is false”, it cannot be true or false), a 
complete nonsense.

Alejandro Villamil MTSAC, Javier Mariani MTSAC, 
Carlos Tajer  MTSAC
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