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Methodological Aspects in the use of Multiple Logistic Regression

Analysis
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Dear Editor,

We would like to present a few considerations pursuant
to the statistical analysis of the predictors of death in the
article by Caluza et al', even though observing its nature of
initial/pilot project.

It has not remained clear which variables were included in
the initial model and which method was used to select those
significant variables in the final adjusted model (backward,
forward, full model or variants).

By virtue of the fine progression of the patients
(in-hospital mortality of 6.8%) and of the relatively small
sample size (n = 205), the number of deaths was low
(n = 14). That is an excellent clinical result, but it imposes
caution upon the logistic regression. The final model has
presented six significant variables (perhaps the initial model
might have had even more co-variables), with a maximum
Events Per Variable (EPV) ratio of 2.3 (14/6). A low ratio
of EPV results in an unstable model, with an increase
in bias, variability, and overrating of the coefficients of
regression and unverisimilar Confidence Intervals (Cl)**.
The worst case scenario* would exactly be with 2 to 4 EPV,
< 30 outcomes, and low prevalence/incidence (< 10%)
of the predictors (previous Cerebral Vascular Accident —
CVA - [7.8%], Total Atrioventricular Block — total AV block
— [6.8%], intra-aortic balloon pump — IABP — [5.8%], and
cardiogenic shock [7.3%]).

The occluded artery related to the infarction and the zero
tissue flow grade (blush) upon the initial injection in the
artery related to the infarction were variables inserted in a
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parallel fashion in the model. Has multi-co-linearity been
verified among these? Except in the filling by collaterals,
the entire occluded artery will have zero tissue flow grade,
resulting in a high redundancy, with a reduction in the
reliability of the coefficients of regression and amplification
of the standard errors®.

The use of the IABP performs much more as a risk marker
than actually as a risk factor, not being in the causal pathway
of the outcome analyzed. Its inclusion in the analysis of the
predictors of death is questionable, given the potential to
influence the other co-variables.

Still pertinent to the IABP, considering the presence of the
cardiogenic shock variable in the multivariate model, it would
be interesting to verify whether considerable redundancy
has not taken place as well, hence that complication is one
of the main indications for the IABP.

Finally, the residual diagnostics of the logistic regression
has either not been made or reported, as well as the Cl of the
Odds Ratio (OR) - fundamental items to assess the adjustment
of the model, and which would facilitate the elucidation of
the questions above.

As has been mentioned in another Letter to the Editor,
any criticism to the statistical analysis of that work does
not cloud the relevance of implementing a regionalized
network of care to the Acute Myocardial Infarction with
ST Segment Elevation (Acute STEMI). This is about an
organization model of the care, which deserves to be
replicated by Brazil.
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Reply

We appreciate the questions asked' on the statistical
analysis of the article?, which were adequately formulated, and
we agree that the systematization in networks of the treatment
of the Acute Myocardial Infarction (AMI) with elevation is
unarguably a solution to favor the immediate improvement
in the Brazilian results as a whole.

The concerns presented and those we have had are the
same because, as also inferred from the very article, a sample
of 205 cases does not provide unarguably reliable data. That is
exactly why we have not provided detail or mentioned specific
points of the multivariate analysis and of the logistic regression.
We have used the SPSS-20 software, two-tailed, backward,
whilst knowing that a small sample, points outside the curve,
an inappropriate model, and multiple points for analysis may
eventually distort results in that situation. The number of
Events Per Variable (EPV) may also affect the results obtained;
we have attained Confidence Intervals (Cl) which were too
variable, such as, for example, ejection fraction with an Odds
Ratio (OR) of 0.90 and a Cl from 0.35 to 0.94, and blush with
an OR of 9.45 and a Cl from 1.21 to 59,45. We also agree - as
has been mentioned - that, when we speak of advanced Killip
and cardiogenic shock (intra-aortic balloon pump as a marker)
or low TIMI flow and myocardial blush, there is an overlap of
co-linearity and interaction, whilst it is up to the conductor of
the study to choose which item applies better to the situation,
in order to obtain the one which has the lowest variability and,
therefore, the greatest reliability, with some interaction in that
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order of variables always being there. However, we respectfully
and completely disagree with the argument of there having
been a low prevalence of events: as a record with unscreened
patients, we have had, in this population, 31.7% of diabetic
subjects, 7.8% of previous Cerebral Vascular Accident (CVA),
11.2% of pre-existing renal dysfunction; in this population,
6.8% of Total Atrioventricular Block (total AV block) and 7.3% of
cardiogenic shock have occurred - a proportion of problems and
complications which is greater than those in many of the studies
of AMI with elevation, as mentioned in texts of guidelines®®,
befitting with the sample of a record. It has rather occurred that
the sample was small, and so was the proportion of deaths.

An important, supplementary fact - and which makes us
confident in relation to that which has been published - is that,
today, with 620 cases (three times the size of the sample of
the Arquivos) in the record, the data of mortality and of the
statistical analysis of the article remain, in general, very close
to that which has been published. A new article, involving the
risks related to mortality and with analysis in further detail,
which follows the suggestions of the questions above, is already
finished and on the verge of being sent for publishing.

Truly,

Ana Christina Vellozo Caluza
Antonio Carlos Carvalho
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