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EDITORIAL

Rheumatic Heart Disease - How are We in 2019, Have We Evolved?
Andressa Mussi Soares1,2,3
Hospital Evangélico de Cachoeiro de Itapemirim,1 Cachoeiro de Itapemirim, ES - Brazil
Faculdade de Medicina da Universidade de São Paulo,2 São Paulo, SP - Brazil
Departamento de Cardiopatia Congênita e Cardiologia Pediátrica - Gestão 2018-19,3 Rio de Janeiro, RJ - Brazil

Acute rheumatic fever (ARF) is the result of an
autoimmune response to pharyngitis caused by infection
with the sole member of the group A Streptococcus
(GAS), Streptococcus pyogenes. ARF leads to a condition
characterized by various combinations of joint pain
and swelling, cardiac-valve regurgitation with the
potential for secondary heart failure, chorea, skin and
subcutaneous manifestations, and fever.
Rheumatic heart disease (RHD) is a disease of poverty
that affects children and working-age adults. The global
economic impact of early death from RHD is still very
high. In Brazil, the average cost of RHD-related damage
is around 89 million Brazilian reals (close to US$ 28
million) a year. Information from the Brazilian Unified
National Health System database (DATASUS) indicates
a cardiac mortality rate of about 7.9% from chronic
rheumatic fever (RF).1
RHD control programs were successfully implemented
in some low- and middle-income countries during the
latter part of the 20th century, prompting the World
Health Organization (WHO) and others to downscale
their RF (rheumatic fever)/RHD activities by the early
2000s.2
Cardiac valves have been studied extensively,
especially the mitral valve. There is an evident
inflammatory process from the VCAM-1 expression
on the valve surface endothelium. Further, CD4+ and
CD8+ T lymphocytes localize over the valve endothelium
as well as in the immediate subendothelial layer.

Keywords
Rheumatic heart disease; chronic valvular heart disease;
control programs; corticosteroids; echocardiography.

The T lymphocytes (both CD4+ and CD8+) adhere to
and extravasate through the valve endothelium, and
neovascularization of the diseased valves is associated
with the same phenomenon of T lymphocytes adhering
to and extravasating through the endothelium of the
newly formed blood vessels.3
Studies have suggested that virulent clones of GAS
organisms present in the community have emerged,
causing RF. Proteomic/genomic studies on organisms
(such as M1, M3, or M18) obtained from RF epidemics or
RF patients, compared with the same M types not causing
RF are necessary. These studies would help to identify
proteomic/genomic differences (in particular, the
antigenic proteins/glycoproteins) between the virulent
clone and the non-virulent organism (not causing RF).4,5
Long-term morbidity and mortality from ARF are
mainly caused by RHD, which, in turn, is mostly a
function of the extent of the acute cardiac involvement
of ARF and the incidence of subsequent episodes of
recurrent ARF.5
In the study “Evolutive Study of Rheumatic Carditis
Cases Treated with Corticosteroids in a Public Hospital”,
93 cases of rheumatic carditis in patients under 18 years
old treated with corticosteroids were evaluated in the
period of 2000-2015.6 In the study, 93.5% developed
moderate or severe carditis, and mitral regurgitation was
detected in 100% of the sample. The progress of the cases
was favorable in 71%. Comparisons of the initial with
posterior valve lesions regarding the use of corticoids
showed statistically significant results (p < 0.001).
A difference between the ejection fraction medians was
observed (p = 0.048). Surgery was performed in 23.7%
of patients – mitral, aortic and/or tricuspid valve repair
or replacement. Mortality rate was 5.4%.

Mailing Address: Andressa Mussi Soares
Rua Papa João XXIII, n.1, apto 1202. Postal Code: 29303-297, Gilberto Machado - Cachoeiro de Itapemirim, ES - Brazil.
E-mail: amussisoares@gmail.com

DOI: 10.5935/2359-4802.20190041

Int J Cardiovasc Sci. 2019;32(5):435-437

Soares AM

Editorial

The real benefit of using corticosteroid therapy for
ARF remains controversial. Corticosteroids reduce the
inflammatory markers of ARF, especially fever and acute
phase reactants, and have been widely used in severe
acute carditis with heart failure, even though there is
little evidence showing that their superiority over usual
strategies such as bed rest, fluid restriction and cardiac
medications.5 Most articles do not show evidence for
improvements in the severity of chronic valvular heart
disease with corticosteroids one year after ARF.
There is a strong argument for the need of a multicenter
randomized clinical trial of corticosteroids versus placebo
in ARF, using echocardiographic endpoints for acute
carditis (6 weeks) and chronic valvular disease (6 months
to 1 year). Such a study would need to be powered to
account for the natural improvement of carditis after
the acute phase but would provide an evidence-based
approach to corticosteroid therapy for active rheumatic
carditis. Corticosteroids have been frequently used to
treat severe carditis around the world. Similar multicenter
studies of other immunomodulators, informed by an
expanded understanding of ARF immunopathogenesis,
could eventually be considered, but there is no role for
small, underpowered studies.7
Cardiac surgery is usually deferred until the acute
inflammation is subsided so that the repair is technically
easier, and a more durable repair can be achieved. The
philosophy of cardiac surgery in the young is to repair
rather than to replace the mitral valve.8 A retrospective
report of 81 patients aged 3–19 years comparing mitral
valve repair versus replacement showed not only a lower
morbidity (less endocarditis and no thromboembolism),
but also that the need for reoperation was not increased
in the repair compared with the replacement group.9

Rheumatic Heart Disease - How are we in 2019, have we evolved?

Large-scale screening programs aimed at disease
control and not only at defining RHD epidemiology
are required. Economic and cost-effectiveness
evaluation could then be calculated. In the meantime,
mathematical models using existing data could allow
the prediction of the effectiveness of these programs.
Realistic estimates of disease burden should add
impetus to producing an effective GAS vaccine.
Moreover, echocardiography would have an important
role in trials assessing10 the safety and the efficacy
of GAS vaccines, and in the RHD epidemiology for
targeting vaccine delivery.11
Despite the disappearance of RHD in developed
countries, the disease is still unstoppable in poor and
developing countries. The recent REMEDY study
documented high rates of disability and premature
death in African and Asian countries.12 In 2015, a civil
society movement, the RHD Action, was launched to
raise awareness and support countries. Broader societal
engagement in advocacy efforts, with the involvement
of citizens’ groups and nongovernmental organizations,
is needed for the success of the ARF and RHD control.2
In May of 2018, the World Health Assembly adopted a
resolution to reinvigorate global and national RF/RHD
prevention and control efforts.
An arduous and constant work in the prevention
of RHD must continue and gain strength. We take
advantage of this editorial to thank the commitment
and dedication of Professor Bongani Mayosi in RF
eradication, Rachel Snitkowisk, who developed RF
prevention projects that have spread all over Brazil and
Cleonice C Mota for all her dedication in this area, along
with several others in our country.13
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Abstract
Background: Distress has a potentiating effect on complications of heart disease. Early identification of distress and
psychosocial management could help patients to deal with the disease and improve their quality of life. However,
in Brazil, there is no specific instrument for evaluation of distress in cardiac patients.
Objectives: To describe the validation process of the Screening Tool for Psychosocial Distress (STOP-D) for the
Brazilian population.
Methods: Cross-sectional, observational study with a quantitative approach. A total of 144 patients (including
outpatients and inpatients) were interviewed at the waiting room of the outpatient cardiology clinic or in cardiology
wards. Sociodemographic and clinical data were collected, and distress was assessed using two instruments – the
Brazilian version of the STOP-D and the Hospital Anxiety and Depression Scale (HADS). First, we performed an
exploratory factor analysis and analysis of the accuracy of the STOP-D score by the receiver operating characteristic
(ROC) curvet.
Results: The factorability analysis of the correlation matrix did not detect any factor that made the factorial solution
unfeasible. The instrument showed a single-factor nature, confirmed by the criterion of eigenvalues, with an 85%
accuracy in predicting distress. A cut-off point of 15.5 was chosen for distress using the ROC curve.
Conclusions: The Brazilian version of the STOP-D is an adequate instrument for the screening of heart disease
patient for distress. It can be easily used by any health professional and would contribute to the promotion of a
comprehensive support to cardiac patients. (Int J Cardiovasc Sci. 2019;32(5):438-446)
Keywords: Stress,Psychological; Health Delivery; Cardiovascular Diseases; Social Conditions; Quality of Life;
Anxiety; Depression.

Introduction
Regardless of the disease stage, a cardiac patient is
in an “alert state”, and a negative perception of illness
may lead to a high level of distress that affects treatment
response and disease progression.1
In 1976, Selye proposed different definitions for
positive and negative stress, naming them as “eustress”
and “distress”, respectively. Eustress refers to a
bearable level of stress; motivation is present in spite

of threatening factors. It can be described as the ideal
level of stress, compatible with the psychosocial
resources of an individual. On the other hand, distress
refers to an overload, i.e., an unbearable level of stress
related to suffering towards the need of adaptation;
when experienced for a long time, distress can cause
exhaustion and make the individual more vulnerable to
psychological disorders.2,3
In clinical practice, five implications of distress
have been recognized – difficulty in coping with
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illness, changes in emotional well-being, physical and
emotional discomfort, verbal and non-verbal cues of
discomfort, in addition to individual damages that may
become permanent.3

present study was to describe the validation process of
the Screening Tool for Psychosocial Distress (STOP-D)
to the Brazilian population.

Some risk predictors for distress can be found in the
literature, including female sex,4-6 poor social support,7
lack of access to specialized support (psychologists
and/or psychiatrists),8 and type D personality (negative
affectivity), 9 low socioeconomical status and lower
educational attainment.4,7

Methods

Distress is recognized as an unpleasant emotional
change which, when experienced for a long time,
leads to an increase in sympathetic nervous system
activity. Increased levels of distress-related hormones
can affect the cardiovascular system and worsen the
prognosis of the patients.10 In addition, distress has
been associated with fatigue level,11 increased risk of
rehospitalization,12 higher mortality rate,7,13,14 and poor
cardiac prognosis.15,16 Thus, distress can potentiate the
complications of heart disease.
Denollet, Schiffer and Spek15 describe depression,
anxiety, anger and posttraumatic stress as specific
markers of distress. Besides, the authors report an
association of distress with a poor prognosis and
decompensation of heart failure.
A strategy to promote a comprehensive support to
patients is to perform the screening for distress using
specific, sensitive tools. Systematic evaluation and
early identification of distress can promote adequate
intervention that requires individual’s confrontation that
facilitates the whole process.16 Young et al.,17 developed,
in St. Paul’s Hospital, Canada, a screening tool for
distress called Screening Tool for Psychological Distress
(STOP-D). The instrument provides risk scores for five
items – depression, anxiety, stress, anger, and low social
support. STOP-D is a brief, free instrument that can be
self-administered, and applied in both outpatient and
inpatient settings.17,18
The Brazilian Society of Cardiology recognizes
that emotional repercussions of heart diseases as
comorbidities of these conditions. It also highlights
the importance of a regular psychosocial evaluation
and screening of heart disease patients for unfavorable
psychosocial conditions.19,20 However, so far, there is no
instrument for distress screening adapted and validated
to the Brazilian population, making cultural adaptation
and statistical validation of well-established international
instruments necessary.21,22 Therefore, the aim of the

Study design and ethical aspects
This was a cross-sectional, observational study with a
quantitative approach performed at Hospital das Clínicas
da Universidade Federal de Goiás (HC-UFG), between
August and December 2016. After approval by the local
ethics committee, data collection was started at the
outpatient cardiology department of the Hospital das
Clínicas da Universidade de Goiás (HC-UFG), and at the
internal medicine ward.

Participants
Patients older than 18 years attending the outpatient
cardiology department and patients hospitalized at
the Division of Cardiology of the Hospital das Clínicas
da Universidade Federal de Goiás (HC-UFG), regardless
of heart disease diagnosis and time of diagnosis were
considered eligible for the study. Patients with hearing,
oral communication or cognitive impairment that could
affect their ability to answer to the assessment tools were
not included. A total of 144 patients were included, and
all of them signed an informed consent form.

Instruments
• Sociodemographic questionnaire: developed
specifically for the study, for characterization of the study
population. The following data were collected – sex, age,
place of residence, marital status, number of children,
educational attainment, occupational status, income and
religion/beliefs.
• Clinical questionnaire: developed specifically for the
study to gather information about the diagnosis of cardiac
disease that was the cause of hospitalization or outpatient
follow-up, time of diagnosis, number of hospitalizations
due to the cardiac condition, comorbidities and patients’
perception about their health status.
• Brazilian version of the STOP-D for heart disease
patients (appendix): adapted from the English language
version17 to Portuguese language by evaluation of the
target population and back-translation. The crosscultural adaptation was performed according to the
International Test Commission (UTC) guidelines.22
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We obtained the permission of the first author of the
STOP-D, Dr. Quincy Young, to have it translated and
adapted to the Brazilian culture. This process was
conducted by four independent translators, specialists
in the field of health psychology. After two translation
steps, the Brazilian version of the STOP-D was
administered in four patients with different educational
levels at the outpatient department and wards. These
patients answered the questionnaire and evaluated the
instrument. Finally, the back-translation was performed
by two independent translators, who translated the
instrument from Portuguese to English. Both translated
versions were sent to Dr Quincy Young, for her analysis.
The steps of evaluation of the instrument by the target
public and of back-translation are essential for adequate
adaptation of the instrument, as they guarantee both
conceptual and idiomatic equivalence.21,22 The Brazilian
version of the STOP-D is composed of five items that
evaluate markers of distress – depression, anxiety,
stress, anger, and quality of social support – each one
rated on a 10-point (0 to 9) ordinal scale. This instrument
was developed to be used by an interprofessional staff,
and it is brief and free to use.
• Hospital Anxiety and Depression Scale (HADS):
14-item scale that evaluates anxiety and depression using
a Likert-type scale. The instrument can also be used as a
single-factor tool to measure distress, using a score ≥ 15
as the cut-off.23 The HADS has a mean application time
of four minutes, good specificity and sensitivity, and is
free to use.24

Data analysis
Participants were invited to answer the questionnaire
at the waiting room while waiting to be seen by the
physician, or on the bed in case of inpatients. The
instrument was answered with the help of one of the
investigators, who is a qualified researcher in psychology,
who also explained the aims of the study. All participants
signed an informed consent form.

Statistical analysis
Descriptive and inferential statistics were performed
using the Statistical Package for the Social Sciences
(SPSS) software, version 22. The prerequisites for
performing multivariate analysis (atypical data,
missing data, normal distribution of the variables,
multicollinearity, linearity, homoscedasticity and
singularity). Decisions on inclusion and exclusion of
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data based were also made on recommendations by
Tabachnick & Fidell.25 The Kolmogorov-Smirnov test
was used to verify the normality of the Brazilian version
of the STOP-D scores and the HADS. The present study
was divided in two phases:
First phase: Evaluation of psychometric characteristics
of STOP-D for validity evidence by exploratory
factor analysis. The method consists in describing the
correlation structure between variables based on the
number of non-observable variables (latent variables).26,27
The initial sample was randomly divided into two
subgroups, of approximately the same number, using
a random number generator. The number of both
subgroups was sufficient to perform factor analysis, since
a proportion of ten participants to each item of the scale
was maintained.25,26 Formation of these subgroups made
it possible to perform both an exploratory factor analysis
(n = 69 patients) to evaluate the psychometric
characteristics of the instrument and a confirmatory factor
analysis (n = 75), to assess the stability of the factorial
structure of the Brazilian version of the STOP-D.26
Factor analysis can be divided into four stages:
(1) factorability analysis of the correlation matrix,
performed by adequacy of the variance caused by the
sample (KMO -Kaiser-Meyer-Olkin)25 and correlation
between variables by the Bartlett’s test of sphericity
tests; (2) determination of the number of factors to be
extracted, performed based on factor retention criteria
– factors that overcome the variance, (i.e., eigenvalues
> 1.00) were maintained.27 The number of factors was
confirmed by analysis of internal consistency using the
Cronbach’s alpha (> 0.70);25 (3) extraction of factors,
conducted by factor rotation, in which the values of the
highest factor loadings are put in evidence. However,
in a single-factor analysis, it is not necessary to perform
rotations, but rather use the criteria for maintenance of
the variables.27 For the present study, factor loadings
greater than 0.40 were considered for analysis; and (4)
interpretation of the factor – in this phase, the factorial
structure obtained was compared with the theoretical
model proposed.
Although the exploratory analysis allows a higher
degree of leniency, we adopted the same criteria to both
exploratory and confirmatory analyses.
Second phase: (n = 144) analysis of the STOP-D score
accuracy by the ROC (Receiver Operating Characteristics)
curve, using the HADS as reference. The STOP-D score
calculation was made by summation of the scores, which
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allows rapid corrections for future applications. A HADS
≥ 15 was used as cut-off.
The level of significance was set at 5% (0.05).

Results
A total of 114 patients aged from 18 to 84 years (mean
of 55.85 ± 14.55 years) were studied. Most participants
were women (n = 85, 59.0%). Ninety-four (65.3%) lived in
the city the hospital was located. Regarding the marital
status, only 55 (38.20%) were single.
With respect to educational attainment, most
participants had some elementary education (n = 66,
45.8%) and 31 (21.5%) had completed high school. The
source of income for most patients was the pension
(n = 61, 42.4%), with a monthly income of up to one
minimum wage (n = 62; 41.3%). Most patients reported to
have religious beliefs (n = 129, 89.7%) and religious practice
was reported by 95 patients (66.0%). Most patients were
seen at the outpatient department (n = 122, 84.7%); the
majority had cardiac arrhythmia (n = 51; 35.4%), followed
by heart failure (n = 34, 23.6%). Eighty-eight (n = 61.1%)
were older than 60 years, and 72 (50.0%) had comorbidities.

Properties of the Brazilian version of the STOP-D
For validation of an instrument, a minimum of five
patients is required per variable. Therefore, for validation

of the Brazilian version of the STOP-D, only 25 patients
would be needed, but we opted for a larger sample
to perform concurrent validation.28 Construct validity
was established by exploratory and confirmatory factor
analysis (Table 1).
Factorability analysis of the correlation matrix did not
reveal any factor that would make the factorial solution
unfeasible. The KMO identifies sampling adequacy,
with values ranging from 0.728 to 0.729. TEB showed
significant differences (p < 0.001) between correlation
matrix and identity matrix, corroborating the evidence
of factorability of the matrix.
As predicted by the theory, the instrument showed
a single-factor nature, confirmed by the criteria of
eigenvalues, in which only the first component of the
scale had a value greater than 1. Reliability index of the
instrument corroborated the choice of a unique factor,
ranging from 0.782 to 0;726 (Table 1).
The answers of all patients (n = 144) were used for
the analysis of sensitivity and specificity of the STOP-D,
as well as the cut-off for detection of distress by the
instrument; the results were measured using the ROC
curve. The adoption of a cut-off of 15 resulted in a
specificity greater than 92.9% and specificity greater than
32.2% (Figure 1). In the present study, we obtained an
area under the ROC curve of 0.85%, representing 85% of
accuracy. Therefore, the Brazilian version of the STOP-D
showed a diagnostic ability of 85%.

Table 1 - Psychometric values – factorial loading and communalities of confirmatory and exploratory analysis of the
Brazilian version of the STOP-D
Confirmatory

Exploratory

Item
Factorial loading

Communality

Factorial loading

Communality

Feeling sad, down, or uninterested in life?

0.664

0.441

0.751

0.564

Feeling anxious or nervous?

0.564

0.318

0.720

0.518

Feeling stressed?

0.772

0.596

0.782

0.612

Feeling angry?

0.710

0.503

0.668

0.435

Not having the social support (family
members and friends) you feel you need?

0.483

0.234

0.544

0.296

Eigenvalue

2.092

2.425

Explained variation (%)

41.84

48.503

Internal consistency coefficient (α)

0.780

0.726

α: Cronbach’s alpha: in the exploratory analysis, 69 heart disease patients were evaluated.
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ROC curve
Sensitivity

Specificity

Sensitivity

Cut-off point

1 - Specificity
Figure 1 - ROC curve showing the cut-off point and respective sensitivity and specificity values.

Discussion
The development and the adaptation of international
instruments have emerged as strategies for the
understanding of psychosocial factors associated with
health-disease process. As mentioned by Duarte et
al.,29 in Brazil there are few standardized instruments
that evaluate psychosocial aspects of patients with
chronic diseases. In addition to limited access to these
instruments, the inclusion of multidimensional signs (e.g.
distress and pain) as important variables of the clinical
course is still recent. However, increasing evidence has
indicated a direct relationship of psychosocial aspects
with disease development and prognosis.7,18,30,31
Translation is a complex, accurate process, beyond the
mere translation of the instrument items. In the present
study, translation was successfully performed, in terms
of developing an adapted version that was adequate and
proportional to the original version, considering cultural
variations and language adequacies. In addition, in this
process, cultural, idiomatic, linguistic and contextual
aspects were considered, as recommended in the
literature.21,22 At the end of this phase, a simple, brief
instrument was developed, consistent with the Brazilian
population reality. Finally, with the back-translation
process, a final version of the instrument was developed,

with conceptual consistency comparable with that of
the original version. These findings indicate that both
translation and adaption of the STOP-D to the Brazilian
culture met important quality criteria.22
It is worth mentioning that distress encompasses
not only a psychological concept; in the international
scenario, the screening for distress is performed by
other professionals, including nurses and physicians.
In Brazil, the role of psychologists in hospitals has
expanded; these professionals have been increasingly
involved in the translation, adaptation, and validation
processes of international instruments. This promotes
the understanding of the phenomena aspects and
communication with the health staff by means of clear
and objective data and evidence-based measures.21,22,32
The access to a good instrument, with adequate
psychometric characteristics is determinant for an
effective screening, and one of the main steps of this
process. With the Brazilian version of the STOP-D, we
obtained not only a general score for distress, but also
a time-effective instrument, in conformity with the
concept of distress described in the literature.3,17,18 The
ROC curve was used to analyze this score and the cutoff point of 15 yielded an excellent sensitivity (> 92.9%).
A good sensitivity was a priority, since it contributes
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to an effective identification of individuals at a low
risk of psychosocial distress. This points out the need
for referral psychosocial support services, since once
individuals at risk for distress are identified by the
instrument, they should be referred for complementary
interprofessional care.
Regarding the statistic validation of the Brazilian
version of the STOP-D, its exploratory and confirmatory
validations also corroborated the quality of the
instrument. In these processes, psychometric properties
of the instrument were assessed by factor analysis,
which identified the stability of the tool. Also, the
factorability indicators obtained in the factor analysis
supported the proposal of using the instrument as a
general distress score.
Finally, we found a high area under the ROC curve,
indicating an 85% accuracy of the Brazilian version of the
STOP-D in identifying distress. According to Margotto,33
an area above 0.70 indicates a satisfactory performance.
These findings demonstrate that the instrument
evaluated in the present study has good sensitivity and
accuracy in detecting distress in cardiac disease patients.
The Brazilian public health faces a deficit in human
resources and increased patient demand, in addition to
a limited number of multidisciplinary professionals. For
this reason, the structuration of services by psychosocial
screening models seems a beneficial strategy, able to
promote equity. Here we present a low-cost and fast
instrument with high sensitivity and high accuracy for
screening of distress in patients with heart diseases that
can be of help in the treatment of this population.
Limitations of the study include the use of a
convenience rather than a probabilistic sample. Clinical
information was not collected from patients’ medical
record but reported by the patients. This may represent
a bias in the quality of the information, as it depends on
patients’ ability to recall and educational level. In the
original study, other screening instruments were used
and compared with the STOP-D, while in the present
study, only the HADS was used in this regard. Although
it is true that these limitations may have influenced
the results, they did not invalidate our study, which
succeeded in achieving the objectives proposed.

Conclusions
In heart disease patients, distress is associated with
worsening of the clinical course, and in this scenario,

the Brazilian version of the STOP-D would be of great
help in promoting adequate full support to these
patients. The first topic to be explored is the concept
of distress, which should receive an interprofessional
approach to early detect and efficiently treat this
condition. Second, the screening for psychosocial
demands should be implemented in routine clinical
practice, using simple, free instruments, that are
accessible to all healthcare providers involved. Finally,
patients with a high level of distress should be referred
to a psychosocial support team.
In this context, more interdisciplinary professionals
– psychologists, dietitians, social assistants,
physiotherapists, among others – should be added
to the healthcare team and establish an efficient
communication with cardiologists. The Brazilian
version of the STOP-D can also act as a facilitator in
this process, as it can be an indicator of the quality of
the interprofessional support, guiding and measuring
team interventions. Therefore, this strategy is believed
to improve the quality of life of the patients.
The psychometric analysis of the Brazilian version
of the STOP-D confirmed that this is an appropriate
instrument to measure distress. The translated, adapted,
and validated version of the tool also maintained the
properties of the original version (no item of the original
version was excluded). Another positive characteristic of
the Brazilian version of the STOP-D was its single-factor
nature (cut-off point of 15 for distress). This finding
contrasts with what is reported in the literature about
the concept of distress – a psychosocial phenomenon,
influenced by emotional, physical and social aspects.
Therefore, the Brazilian version of the STOP-D can
be used in routine practice for psychosocial screening
in cardiology; the time of application is from three to
five minutes, and the correction of the instrument is
simple (summation of the patients’ items/answers).
The identification of distress using the STOP-D could
also serve as a strategy by which patients can better deal
with their disease.
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Appendix

3. Feeling stressed?

STOP-D Brazilian version

0

Distress in cardiac patients

1

Not at all

Here are five questions about your emotional state.
Please read the questions carefully and draw a circle
around the number the best represents the intensity or
strength of how you have felt over the last week, including
today. There is no right or wrong answer. You should
answer each question according to the alternatives below.

2

3

A little

4

5

6

Moderately

7

8

9

Severely

4. Feeling angry?
0

1

Not at all

2

3

A little

4

5

6

Moderately

7

8

9

Severely

Over the last week, including today, how much have
you been bothered by:
5. Not having the social support (family members and friends)
you feel you need?

1. Feeling sad, down, or uninterested in life?
0

1

Not at all

2

3

A little

4

5

6

Moderately

7

8

9

1

Not at all

2
A little

3

4

1

Not at all

Severely

2. Feeling anxious or nervous?
0

0

2
A little

3

4

5

Moderately

6

7

8

9

Severely

Current distress (sum of all items): _________ points
5

Moderately

6

7

8

Severely

9

Cutoff for distress: 15 points
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Anxiety, Depression, Stress and the Heart: When Measurement Matters
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Editorial related to the article: Validation of the Brazilian Version of the Screening Tool for Psychosocial Distress (Stop-D) for Cardiac Patients

The interplay between cardiovascular symptoms
and stress has been a matter of concern for centuries.
The first known scientific description of panic disorder,
for example, which would nowadays be considered a
mixture of panic disorder itself, post-traumatic-stress
disorder, cardiac arrhythmia and congestive heart failure,
took place in a cohort of three hundred patients of a
military hospital in Philadelphia (USA). The name of
the new diagnostic entity that followed (“irritable heart
syndrome” or simply “Da Costa Syndrome,” named
after the author of the original description) is rather an
indicator of the historical overlap between cardiovascular
diseases (CVD) and psychosocial conditions than
properly an example of scientific rigor in describing the
discovery of a new medical syndrome.1
About sixteen years after the description of the irritable
heart syndrome, Augustus Waller, a British physiologist,
published the first human electrocardiogram (EKG)
applying a capillary electrometer and placing electrodes
in the chest and back of an individual. More than half a
century after Waller’s publication, the 12-Lead EKG — as
we know it now — was standardized by the American
Heart Association.2 Since then, EKG is the most important
test for the interpretation of cardiac rhythm and for the
detection of myocardial ischemia. In sharp contrast with
diagnostic developments in Cardiology and despite a
whole new era in neuroimaging, no single physiological
marker has emerged to help detecting anxiety disorders
or depression in Psychiatry.3 Nonetheless, the degree to
which mental disorders are realized within the brain or
in the rest of the body is still unclear.

Keywords
Cardiovascular Diseases; Life Style; Stress,
Psychological; Anxiety; Depression; Imaging, Diagnosis.

In real-life psychiatric clinical settings, the gold
standard of diagnosis is still the judgement of an
experienced clinician. Structured psychometric measures
with adequate diagnostic properties do exist and
are especially useful to quantify clinical response in
randomized controlled trials. One particularly worrisome
issue for both psychiatrists and cardiologists is that two
of the most popular psychometric scales used in clinical
trials poorly discriminate somatic and psychological
symptoms of anxiety and depression.
In the last decades, much has been published on the
association between emotional symptoms and CVD.
Biological plausibility for the association is sound and
research on the subject seem fairly consistent. However,
one of the main criticisms to such studies is that
higher scores in psychometric scales commonly used
to assess symptoms of anxiety, stress or depression in
patients with CVD might be a reflection of underlying
acute cardiological conditions. Indeed, fatigue, sleep
disturbances and appetite changes, among other
symptoms, can substantially overlap in subjects with
cardiovascular diseases combined with mood and
anxiety disorders. Accordingly, a recent study showed
that post-myocardial infarction (MI) patients with major
depressive disorder (MDD) presented a three-point
higher average of somatic symptoms of depression than
matched controls with MDD, but without a history of MI.4
In the current issue of the International Journal
of Cardiovascular Sciences, Gontijo and colleagues
report the validation process of the Screening Tool
for Psychosocial Distress (STOP-D) for the Brazilian
population.5 Originally developed as an alternative to
assess depression, anxiety, stress, anger and low social
support in a single and brief 5-item instrument, STOP-D
had demonstrated adequate psychometric properties
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in three outpatients cardiac clinics from Canada.6 Its
validation in a Brazilian sample of cardiological patients
is an important step towards the implementation of
routine psychological evaluation in a poor country such
as Brazil. Its widespread availability as a free instrument,
brief application period and simplicity of assessment
(self-report) will hopefully support the operationalization
of psychological evaluation both in daily clinical practice
and research studies in cardiological samples, both of
which have been somewhat set aside in our country,
despite worldwide trends in the opposite direction.
Remarkably, amongst the STOP-D features is the
absence of somatic symptoms of stress, anxiety and
depression within its items. This can be a valuable

characteristic when dealing with patients with overlapping
symptoms of cardiological conditions and mental
disorders, but can also contribute for overlooking patients
also in need of adequate psychosocial management. With
this in mind, the tradeoff between assessing psychosocial
issues in cardiological patients with low costs and
widespread availability and possibly overlooking
somatic symptoms of anxiety and depression is likely
highly beneficial. Considering the low sensibility of
general practitioners to detect certain kinds of associated
mental disorders7 and current efforts to better elucidate
health factors associated with CVD in order to reduce
mortality rates,8 the study by Gontijo and colleagues will
certainly find a fertile ground in our practice.
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Abstract
Background: There is limited evidence in the literature regarding the administration of clopidogrel to acute
coronary syndrome (ACS) in patients over 75 years of age. Most studies excluded this age group, making the
subject controversial due to the increased risk of bleeding in this population.
Objective: This is a retrospective, unicentric, and observational study aimed at assessing whether the administration
of clopidogrel loading dose increases bleeding rates in patients over 75 years of age.
Methods: Patients were divided into two groups: group I: 75 mg of clopidogrel; group II: 300-to 600-mg loading
dose of clopidogrel. A total of 174 patients (129 in group I and 45 in group II) were included between May 2010 and
May 2015. Statistical analysis: The primary outcome was bleeding (major and/or minor). The secondary outcome
was combined events (cardiogenic shock, reinfarction, death, stroke and bleeding). The comparison between groups
was performed through Q-square and T-test. The multivariate analysis was performed by logistic regression, being
considered significant p < 0.05.
Results: Comparisons between groups I and II showed differences in the prevalence of diabetes (46.5% vs. 24.4%, p
= 0.01), arterial hypertension (90.7% vs. 75, p = 0.01), dyslipidemia (62% vs. 42.2%, p = 0.021), ST segment elevation
(11.6% vs. 26.6%, p = 0.016) and coronary intervention percutaneous (16.5% vs. 62.2%, p < 0.0001), respectively. In
the multivariate analysis, significant differences were observed between groups I and II in relation to the occurrence
of bleeding (8.5% vs. 20%, OR = 0.173, 95% CI: 0.049 - 0.614, p = 0.007).
Conclusion: The use of a loading dose of clopidogrel (≥ 300 mg) in the population over 75 years of age is associated
with higher bleeding rates. (Int J Cardiovasc Sci. 2019;32(5):449-456)
Keywords: Platelet Aggregation Inhibitors/therapeutic use; Acute Coronary Syndrome/complications; Aged;
Hemorrhage; Treatment Outcome.

Introduction

in acute coronary syndrome (ACS) is beneficial for
elderly patients.3-8

Among the elderly population, only 40% of patients
over 75 years of age receive reperfusion therapy in
the United States. 1 Consistent with these numbers,
a recent study in England found that older patients
were incrementally less likely to receive invasive and
medical therapy.2 Current guidelines do not suggest any
age-related limitations of medical or invasive therapy,
stating that percutaneous coronary intervention (PCI)

However, there is little evidence in the literature
concerning the use of loading dose of clopidogrel in
patients aged over 75 years with ACS. Most randomized
studies have excluded this age group, and hence there
is limited data available, which makes the subject
controversial, due to increased bleeding risk in this
population.1 The description of these comparative data
in Brazilian registries has not yet been documented.
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Thus, this study was developed with the purpose
of assessing whether the administration of a 300 mg or
600 mg loading dose of clopidogrel increases in-hospital
bleeding rates in patients over 75 years of age.

consent form was signed by all patients included in
the study.

Methods

The primary in-hospital outcome was bleeding. The
secondary outcome was combined events (cardiogenic
shock, reinfarction, death, stroke and bleeding). The
descriptive analysis was done using means and standard
deviation when parametric tests were used and median
and interquartile intervals in non-parametric tests. The
comparison between groups was made through Q-square
for the categorical variables. For continuous variables,
when the Komolgorov-Smirnov normality test showed
normal distribution, the variables were calculated using
the T-test, considering as significant p < 0.05. When
the distribution did not follow the normality standard,
we used the Mann-Whitney U test. An additional
univariate analysis was conducted through Q-square
test, comparing mortality between patients who bled
versus those who did not present the outcome and also
comparing major bleeding rates between groups I and II.
The multivaried analysis was performed through logistic
regression only when a significant difference was found
between the groups in any of the outcomes assessed,
and considering as significant p < 0.05. All baseline
characteristics presented by Table 1 were considered as
variables in the analysis.

Study population
This is a retrospective, unicentric and observational
study. We included 174 (12.9% of total) individuals with
ACS aged > 75 years, admitted to the emergency sector
between May 2010 and May 2015. The patients were
divided into two groups: group I: 75 mg loading dose of
clopidogrel (N = 129); group II: 300 to 600 mg loading
dose of clopidogrel (N = 45). There were no additional
exclusion criteria.
All patients who met the criteria established by the
latest guidelines of the Brazilian Society of Cardiology
and the American Heart Association were considered
to have had ACS.3,4 ACS with no ST segment elevation
was defined as the presence of chest pain associated
with electrocardiographic alterations or rise/drop of
troponin upon admission, or, in the absence of these
factors, a clinical picture and risk factors consistent with
unstable angina (chest pain when resting or with minimal
effort, severe pain, or with an improving pattern). Major
bleeding was defined by the score of BARC9 types 3 and
5, and minor bleeding by types 1 and 2. Reinfarction was
considered in cases of recurrence of chest pain linked to
the new troponin elevation. Ischemic cerebrovascular
accident (iCVA) was considered when the patient
displayed new focal motor neurological deficit confirmed
through cranial computerized tomography.
All patients underwent coronary angiography
within the first 24h after admission. All percutaneous
coronary interventions (PCI) were performed with
conventional stents.
The following data were obtained: age, sex, presence of
diabetes mellitus, systemic arterial hypertension, smoking,
dyslipidemia, family history of early coronary disease,
heart failure, previous coronary artery disease (acute
myocardial infarction, angioplasty or previous surgical
myocardial revascularization), hemoglobin, creatinine,
troponin peak, left ventricular ejection fraction, systolic
blood pressure, medications used within the first 24 hours
of admission and the coronary treatment adopted.
This study was submitted and approved by the
Research Ethics Committee. The written informed

Statistical analysis

All calculations were performed using the SPSS
Statistics Base v10.0 software.

Results
The mean age was 80.2 years in group I versus 80.5
years in group II (p = 0.728). The baseline characteristics
of the population studied are presented by Table 1.
In relation to the treatment, the performance of PCI
was observed in 16.5% in group I and 62.2% in group II
(p < 0.0001). Surgical myocardial revascularization was
performed in 9.3% of group I versus 4.4% of group II
(p = 0.302).
In the univariate and multivariate analysis, significant
differences were observed between groups I and II in
relation to bleeding rates (8.5% vs. 20%, OR = 0.173; 95%
CI: 0.049 – 0.614, p = 0.007), respectively. The results of
the univariate and multivariate analysis, comparing
different in-hospital outcomes between the groups, are
presented by Table 2.
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Table 1 - Baseline clinical characteristics of elderly
ACS patients who received 75 mg clopidogrel (group
I) versus 300 - 600 mg clopidogrel (group II) in the
sample studied
Group I

Group II

p

80.2 + 4.3

80.5 + 4.7

0.728π

Diabetes Mellitus (%)

46.5

24.4

0.01#

SAH (%)

90.7

75.6

0.01#

Smoking (%)

30.2

17.8

0.105#

Positive FH for CAD
(%)

8.5

6.7

0.693#

Dislypidemia (%)

62

42.2

0.021#

CI (%)

7.9

4.4

0.451#

Previous CVA (%)

10.1

6.7

0.495#

Previous AMI (%)

37.2

42.2

0.552#

Previous SMR (%)

15.5

22.2

0.304#

Previous TCA (%)

26.4

35.6

0.24#

Hb (mg/dL) (mean)

14.6 + 1.9

13.2 + 1.7

< 0.001π

Troponin peak (mean)
(ng/dL)

11.8 + 5.9

8.0 + 7.2

< 0.001π

Cr (mg/dL) (mean)

1.3 + 0.5

1.5 + 0.4

< 0.0001π

SBP (mmHg) (mean)

134.2 + 29.4

133.0 + 27.2

0.104π

LVEF (%) (mean)

52.3 + 19.9

51.8 + 18.7

0.09*

STEMI (%)

11.6

26.7

0.016#

ASA (%)

98.4

100

0.401#

Beta-blockers (%)

51.2

40

0.197#

GPI IIb/IIIa (%)

5.4

0

0.111#

Enoxaparin (%)

74.4

71.1

0.665#

Fibrinolytic (%)

2.3

0

0.302#

Statins (%)

82.2

95.6

0.088#

ACEi (%)

49.6

53.3

0.667#

Age (mean)

SBP: systolic blood pressure; SAH: systemic arterial hypertension;
FH: family history; CAD: coronary artery disease; HF: heart failure;
CVA: cerebral vascular accident; AMI: acute myocardial infarction;
SMR: surgical myocardial revascularization; TCA: coronary
angioplasty; Hb: hemoglobin; Cr: creatinine; LVEF: left ventricular
ejection fraction; GPI: glycoprotein inhibitor; ACEi: AngiotensinConverting Enzyme Inhibitor. #: Q-square test; *: Student's t-test; π:
Mann-Whitney U test.

As for the incidence of hemorrhagic complications, the
most frequent was hemorrhagic stroke (50% of cases),
followed by femoral artery puncture (35%), epistaxis

(10%) and hemarthrosis (5%). Major bleeding occurred
in 45.5% of patients in group I and 44.4% in group II
(p = 0.672). Mortality rate among patients who had any
type of bleeding versus those who had no bleeding was
25% vs. 4.5% (p < 0.0001). Types of bleeding per group can
be observed in Figure 1. The types of vascular accesses
were also similar between the groups, with radial access
being used in 48% of patients in group I and 51% in group
II (p = 0.347).

Discussion
This study showed important data reproduced in
the Brazilian population on a controversial issue in
the literature. We reported higher reperfusion rates
(especially percutaneous) and ACS with ST elevation in
patients in group II, in a significant manner. In relation
to bleeding, significant differences were observed, with
a higher incidence in patients who received clopidogrel
(300-mg to 600-mg loading dose). Furthermore,
hemorrhagic stroke was the most prevalent bleeding
disorder and the occurrence of any bleeding (major or
minor) had an impact on higher in-hospital mortality
rates. Nevertheless, in the comparison between groups
I and II there were no differences regarding mortality
and combined events.
The current guidelines recommend the use of full
treatment and loading dose of clopidogrel in patients
aged over 75 years, without almost any distinction when
compared to younger patients. The current guidelines of
the American Heart Association, the European Society
of Cardiology or the Brazilian Society of Cardiology,3-8
suggest that the 600-mg loading dose is preferable in
all patients undergoing PCI. The only exception, which
contemplates the elderly, refers to patients aged over 75
years undergoing fibrinolytic therapy, for whom only
the dose of 75 mg clopidogrel is recommended, with
no additional loading dose.3-8 However, until 2015, in
Brazil, the guidelines recommended that only the 75-mg
clopidogrel dose should be administered to all patients
aged over 75 years, with no loading dose.10 This recent
change in the guidelines allowed for a retrospective
analysis of data and the assessment of the safety of the
use of clopidogrel in older patients undergoing invasive
procedures, following the previous recommendation
in contrast with the new recommendation, since
fibrinolytics were used in less than 2% of cases.
The most cautious recommendation concerning the
elderly, which prevailed until 2015, came primarily from
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Table 2 - A. Results of the univariate analysis comparing different in-hospital outcomes in elderly ACS patients who
received 75 mg clopidogrel (group I) versus 300 - 600 mg clopidogrel (group II); B. Results of the multivariate analysis
comparing different bleeding among elderly ACS patients who received 75 mg clopidogrel (group I) versus 300 – 600
mg clopidogrel (group II)
A
Group I

Group II

p

Reinfarction

2.1%

0.0%

0.497

Cardiogenic shock

8.2%

0.0%

0.163

Bleeding

8.5%

20%

0.038

iCVA

2.1%

4.5%

0.502

Mortality

8.5%

6.7%

0.054

Combined events

29.4%

31.2%

0.105

B

Bleedings (%)

Group I

Group II

OR

CI 95%

p

8.5

20.0

0.173

0.049 – 0.614

0.007

iCVA: ischemic cerebrovascular accident; OR: Odds ratio; CI: confidence interval.

Group I
Bleed

No bleed

Mortality

Group II
HS

Group I

Group II

Puncture hematoma

Group I

Group II

Epistaxis

Group I

Group II

Hemarthrosis

Types of bleeding

Figure 1 - A. Univariate analysis comparing mortality rates between patients who bled versus those who did not; B. Description of the
types of bleeding between patients receiving 75 mg clopidogrel (group I) versus 300 - 600 mg clopidogrel (group II)
HS: hemorrhagic stroke.
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the COMMIT/CCS-2 studies, carried out exclusively
in China, which included more than 40,000 patients
with acute myocardial infarction (AMI). The patients
were randomly allocated clopidogrel 75 mg daily (no
loading dose) or matching placebo. Treatment with
clopidogrel produced a 9% reduction in the co-primary
outcomes: death, AMI or stroke. Safety outcomes
(cerebral, transfusion and fatal bleeds) did not differ
significantly among the groups (clopidogrel 0.58%
versus placebo 0.55%; p = 0.59). Although fibrinolytics
were predominantly used in this study, there was an
extrapolation and the recommendation was directed to
all ACS-related cases.11

response between patients aged > 75 years and < 75
years undergoing PCI for non–ST-segment elevation
ACS. A total of 689 patients were enrolled and all of them
received a loading dose of 600 mg clopidogrel followed
by 150 mg/day. Post-treatment platelet reactivity
was higher in patients older than 75 years of age than
in younger patients. However, the pharmacologic
response to clopidogrel was not impaired in patients
> 75 years, not showing a relationship between
platelet reactivity and response to the drug.28 Besides,
the group of patients aged over 75 years had higher
bleeding rates (12% vs. 8%, p = 0.03) compared to
younger patients.28

However, concerns with stent thrombosis and the
use of clopidogrel started to bring new evidence into
the discussion. It has been shown that there is mainly
genetic resistance to clopidogrel, mechanisms that
limit its absorption and lead to delayed metabolization.
Hence, higher loading doses have been tested,
especially in patients undergoing early PCI and who
need the drug bioavailability in a short period of
time.12-26 The greatest study was the CURRENTOASIS
7 trial, which included 25,086 patients with ACS and
intended PCI (29% with STE-ACS). Patients were
assigned to double-dose (600 mg on day 1, 150 mg
on days 2-7, then 75 mg daily) versus standard-dose
(300 mg on day 1 then 75 mg daily) clopidogrel. There
was a significant decrease in primary outcome rates
within a 30-day follow-up, especially due to reduced
non-fatal infarction and stent thrombosis rates.
However, the mean age of the patients included was
only 61 years and major bleeding was more common
in the group receiving the double-dose clopidogrel
(1.5% vs. 1.1%, p = 0.014).12 Since the net benefit was
greater, high-dose clopidogrel started to be indicated
and modifications were made in the guidelines, but
specific subgroups, with a high risk of bleeding, were
not taken into account, because they were not included
in these studies.

Lin et al.,29 also carried out a study on the effect of
antiplatelet therapy on elderly patients. They tested
standard versus low-dose tirofiban in elderly patients
(> 80 years) who underwent PCI. The rate of combined
ischemic events was not significantly different at 7
days, 30 days and 6 months. Bleeding events were
significantly higher in the standard-dose group (10.4%
vs. 0.0%, p = 0.03). The authors concluded that, in very
elderly high-risk patients undergoing PCI, low-dose
tirofiban offered the same level of protection, with less
associated bleeding.29

Most studies of PCI in ACS patients normally
exclude the elderly. When all clinical trials are
considered, only about 9% of patients are over 75 years
of age and the mean age ranges between 55 and 65
years. Nevertheless, in real clinical practice, about 35%
of patients belong to this age group, whose baseline
clinical characteristics are completely distinct from
the rest of the population.1,24,27 A study conducted in
2011, specifically in patients aged 75 years or older,
compared the platelet reactivity and clopidogrel

Data from a German STEMI registry compared
patients aged under 75 years (group I), between 75
and 85 years (group II) and over 85 years (group III).
Bleeding was observed more often with increasing age
(group I: 5.4% vs. group 2: 11.0% vs. group 3: 19.6%,
p < 0.0001). Similarly and directly related, mortality rates
during in-hospital and long-term course increased with
increasing age.30 Classically, bleeding is associated with a
fourfold increased risk of death, a five-fold increased risk
of reinfarction and a threefold increased risk of stroke.
The need for suspension of antiplatelet/anticoagulant
drugs increases the risk of ischemic events, especially
stent thrombosis.31
Similarly, the CRUSADE registry assessed bleeding
rates in 32,895 NSTE-ACS patients aged over 65 years
and their impact on mortality rates among this group.
About 11.9% of the patients had major bleeding during
hospital stay. Mortality rates were higher among those
patients who had major bleeding compared to those with
no bleeding, both within 30 days (HR = 1.33; 95% CI: 1.18
– 1.51], 1 year (HR = 1.19; 95% CI: 1.10 – 1.29) and also
within 3 years (1.14; 95% CI: 0.99 – 1.31).32
Thus, the greatest concern in relation to patients
aged over 75 years is to find a balance between the
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appropriate pharmacological invasive treatment and
the risk of bleeding and complications inherent to this
age group. This study presents a change in bleeding
rates that has a total correlation with the stance
adopted by the guidelines. In spite of a greater number
of ACS patients with ST-segment elevation and those
undergoing PCI in the group who received clopidogrel
loading dose, this study did not find any differences
between the groups in relation to medications,
performance of invasive procedures, number of radial
vascular accesses and possible confounding variables
adjusted for in the multivariate analysis. Still, bleeding
remained as the independent and differential factor
between the groups. Due to lack of strong evidence in
this population, perhaps non-ST-segment ACS patients
undergoing PCI in a range greater than 4 to 6 hours
should receive doses less than 600 mg clopidogrel.
Furthermore, it would be interesting and necessary
to develop a randomized clinical trial to establish the
best clinical therapy for the subgroup of patients aged
over 75 years. Finally, the model of events prediction is
hardly applicable to this population. The ideal would
be to have a score which took into account frailty,
dementia, level of dependence and other intrinsic
characteristics of the elderly.1,33,34

Clopidogrel in elderly patients

Conclusion
The use of a loading dose of clopidogrel (≥ 300 mg)
in the population over 75 years of age is associated with
higher bleeding rates.
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Antiplatelet Therapy for Elderly Patients: When Less May Be More
Roberto Esporcatte1,2 and Fernando Oswaldo Dias Rangel1
Hospital Pró-Cardíaco,1 Rio de Janeiro, RJ – Brazil
Faculdade de Ciências Médicas - Hospital Universitário Pedro Ernesto (UERJ),2 Rio de Janeiro, RJ – Brazil
Editorial related to the article: Is There Safety in the Use of Clopidogrel Loading Dose in Patients Over 75 Years of Age with Acute Coronary
Syndrome?

“Seventy is old enough. After that there is too much risk”
Mark Twain, 1897
In the last two decades, double antiplatelet therapy,
together with percutaneous coronary intervention (PCI),
has become a cornerstone of acute coronary syndrome
(ACS) treatment and its use is recommended as early as
possible, although there are many unanswered questions
about the efficacy and safety of loading dose (LD),
best moment of administration, clinical scenarios and,
especially, its use in elderly patients. Despite the fact
that elderly patients represent approximately 30% of the
population admitted for ACS, they are virtually excluded
from large clinical trials, receive fewer diagnostic and
therapeutic approaches and have more ischemic and
hemorrhagic complications.1
Pretreatment and LD of P2Y12 antagonists bring
potential benefits of increased myocardial infarctionrelated patency rate and reduction of peri-procedure
myocardial infarction, stent thrombosis and vascular
reocclusion. In contrast, there is a higher risk of
bleeding related to PCI and possible myocardial
revascularization surgery and inadvertent use in patients
with contraindications.
The study published in this issue, by Soeiro et al.,2
brings important questions regarding the safety of
clopidogrel LD for elderly patients admitted for ACS.
Clinical outcomes were analyzed in a sample of patients

Keywords
Platelet Aggregation Inhibitors/therapeutic use;
Aged; Hemorrhage; Acute Coronary Syndrome.

with mean age of 80 years, according to a LD of 75 mg
(group I, n = 129) or 300 to 600 mg (group II, n = 45).
As a result of the retrospective, observational,
unicentric trial design and a small number of patients,
there was great heterogeneity between groups I and II
regarding important risk factors like diabetes mellitus,
arterial hypertension, dyslipidemia and ST-segment
elevation myocardial infarction (STEMI). Likewise,
there is also a relevant difference regarding the use
of myocardial reperfusion strategies (including PCI,
fibrinolysis or myocardial revascularization surgery).
This way, group I apparently had higher ischemic risk,
but received fewer myocardial reperfusion therapies.
This may also compromise the comparative analysis
of major clinical outcomes, with equality in the total
number of combined adverse events but numerical
differences in isolated outcomes, with higher rates of
reinfarction, shock and mortality in group I and more
hemorrhagic complications and ischemic stroke in group
II. Nevertheless, hemorrhage rate was significant higher
in group II: 8.5% vs. 20% (p = 0.007).
Estimating hemorrhagic risk for patients with ACS
is not a simple task, since prognostic indexes present
low accuracy, being even more complex in elderly
patients. In the Spanish LONGEVO-SCA (Impacto de
la fragiLidad y Otros síNdromes GEriátricos en el manejo
y pronóstico Vital del ancianO con Síndrome Coronario
Agudo sin elevación de segmento ST) registry, which
included patients older than 80, with 78% of the
population being submitted to an invasive strategy,
the rate of major bleeding was only 7%. In the analysis
of age-related variables such as comorbidities,
physical disability, cognitive deficit, frailty and risk of
malnutrition, only the Charlson comorbidities index
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was associated as an independent variable for major
bleeding. When associated with the CRUSADE score
(area under the ROC curve = 0.64), this index modestly
improved the predictive capacity (AUC = 0.68).3
The use of the SHARE-FI (Survey of Health, Ageing
and Retirement in Europe Frailty Index) frailty index
in patients > 75 years and admitted for SCA (STEMI =
36.5%) showed that frailty was an independent predictor
of the composite of death and reinfarction (adjusted HR
2.81; 95% CI = 1.16 – 6.78) and overall mortality (HR: 3.07;
95% CI = 1.35 – 6.98).4 These patients were also older,
with higher comorbidity, GRACE and CRUSADE scores.
A recent systematic review comparing the use of more
potent P2Y12 inhibitors (ticagrelor and prasugrel) with
clopidogrel in elderly and non-elderly patients with ACS,
demonstrated a significant reduction in efficacy outcomes
in non-elderly patients (RR = 0.85; 95% CI = 0.79- 0.93)
but only a tendency of reduction in elderly patients (RR
= 0.95; 95% CI = 0.86 - 1.05), with similar risks of bleeding
among elderly (RR = 1.19; 95% CI = 0.95 - 1.49]) and nonelderly patients (RR = 1.16; 95% CI = 0.95 - 1.41].5 In order
to minimize this elevated bleeding risk of older patients,
the ELDERLY ACS-2 study compared conventional doses
of clopidogrel (300 mg/75 mg) with reduced maintenance
doses of prasugrel (60 mg/5 mg) in patients (mean age:
80 years) admitted with ACS and submitted to PCI.6
Discontinuation of the trial due to futility for efficacy
precludes correct interpretation of the non-significant
48% reduction in the rate of relevant bleedings.
Regarding the timing of first administration of P2Y12
inhibitors, a recent meta-analysis including 9,649 STEMI
patients submitted to PCI, early administration compared
to delayed use was associated with a significant reduction
in major cardiac adverse events, myocardial infarction,
“bail-out” use of glycoprotein inhibitors and better
coronary TIMI flow 2/3 prior to PCI, without increasing
bleeding rates.7
Paradoxically, elderly patients present lower response
to antiplatelet agents and higher rates of hemorrhagic
complications, a fact only partially understood.
In the SENIOR-PLATELETS study involving patients
with stable coronary artery disease and chronic use
(> 14 days) of acetylsalicylic acid and thienopyridine
(clopidogrel 75 mg, clopidogrel 150 mg or prasugrel

10 mg), the elderly group had a higher rate of reactivity
compared to younger patients (OR: 2.58, 95% CI: 1.76 3.79, p < 0.0001). A similar trend, although attenuated
and without statistical significance, was observed with
clopidogrel 150 mg and prasugrel 10 mg.8
Elevated platelet reactivity appears to be due to higher
baseline level in the elderly, but also to lower response
to the drug. With regard to hyperresponding patients,
elderly patients were in a smaller number, which should
attenuate the higher hemorrhagic risk of this subgroup,
a fact not observed in clinical practice, denoting that
platelet activity is not the only determinant, and
suggesting relevant interferences from comorbidities.
Individualization of antiplatelet doses based on
functional tests has been evaluated as a strategy to
modulate hemorrhagic and ischemic risks, but it has
not been routinely recommended, even for the elderly.
In the ANTARCTIC (Assessment of a Normal versus
Tailored dose of prasugrel after stenting in patients
Aged > 75 years to Reduce the Composite of bleeding,
stent Thrombosis and Ischemic Complications) trial
involving a population of high risk, constituted by
elderly patients with ACS and PCI, the evaluation of
platelet function by VerifyNow/P2Y12 modified the
initial dose of prasugrel in 45% of patients but did not
improve clinical outcomes.9
In the TROPICAL-ACS (Testing Responsiveness To
Platelet Inhibition On Chronic Antiplatelet Treatment
For Acute Coronary Syndromes) study, a strategy of
dose titration of prasugrel guided by platelet functional
assessment, compared to standard dose, did not prove
to be non-inferior in terms of net clinical benefit. In
patients ≤ 70 years, the combined clinical events were
more favorable in the guided group, especially for the
reduction of hemorrhagic complications, but the same
did not occur in the subgroup of older patients.10
In conclusion, ideal dual antiplatelet therapy in
elderly patients remains unclear and clinical trials are
especially recommended to define the type of drug,
loading and maintenance dosing and duration of therapy.
The development of new tools for better ischemic
and hemorrhagic risk stratification in the increasing
population of elderly patients admitted for ACS is also
urgently needed.
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Association between Morphodynamic Variables by Transesophageal Echocardiography
and CHA2DS2-Vasc Values

Renata Rejane Linhares,1 Dalmo Antonio Ribeiro Moreira,2 Luciana Braz Peixoto,1 Andresa Paes da Cruz,1
Luara Piovam Garcia,1 Rodrigo Bellio de Mattos Barretto,1,2 David Costa de Souza Le Bihan,1,2 Carlos Eduardo
Suaide Silva1
DASA - Diagnósticos da América S/A,1 São Paulo, SP - Brazil
Instituto Dante Pazzanese de Cardiologia,2 São Paulo, SP - Brazil

Abstract
Background: In atrial fibrillation (AF), the CHA2DS2-VASc score calculates the risk for stroke. Di Biase classified
the left atrial appendage (LAA), using magnetic resonance imaging, into 4 morphological types and correlated
it with cerebrovascular events. Transesophageal echocardiography (TEE) also evaluates LAA and is a more
widespread technique.
Objective: To evaluate, using TEE, the possibility of characterizing LAA and to analyze its morphological aspects
using the CHA2DS2VASc score.
Method: A total of 247 patients were divided into three groups considering the CHA2DS2-VASc score: Group 1: 0
and 1; Group 2: 2 and 3 and, Group 3: ≥ 4 points. TEE produced the echocardiographic data. LAA was classified
into thrombogenic and non-thrombogenic morphologies. In the analysis of statistical tests, a significance level of
5% was adopted.
Results: The average age was 50 and 16.2% presented AF. In Group 1, we observed normal variables with a lower
prevalence of AF (8.7%, p < 0.001). In group 2, spontaneous contrast was detected in 26.7%, (p < 0.001), thrombus
in 6.7% (p = 0.079) and flow velocity in LAA < 0.4 m/s in 22.7% (p < 0.001) of the cases. Group 3 presented the
highest percentages of AF (31.8%, p < 0.001), stroke/TIA (77.3%, p < 0.001), EF < 55% (18.2%, p = 0.010) and higher
prevalence of thrombogenic type LAA (72.7%, p = 0.014). A higher occurrence of stroke/TIA was observed in
patients with thrombogenic LAA (25.2%) compared to the non-thrombogenic group (11.2%), (p = 0.005).
Conclusions: The thrombogenic morphology of LAA identified in TEE presented a higher risk of stroke regardless
of the CHA2DS2VASc score. Patients with higher scores had greater abnormalities in echocardiographic variables.
(Int J Cardiovasc Sci. 2019;32(5):460-470)
Keywords: Stroke; Atrial Fibrillation, Atrial Appendage, Arrhythmias, Cardiac; Myocardial Contraction;
Echocardiography, Transesophageal.

Introduction
Stroke is the leading cause of death in Brazil and
the heart is an important embolic source responsible
for this complication. Atrial fibrillation accounts for
20% of stroke cases. The treatment of this arrhythmia
is an important challenge for the medical community.
In addition to reestablishing sinus rhythm or not, or
only performing ventricular rate control, anticoagulant
therapy is definitely the one that improves the

prognosis of affected patients.1,2 The recommendation
of anticoagulation is objectively performed by
characterizing the individual risk of systemic
thromboembolism based on the CHA2DS2VASc score
(C = heart failure; H = hypertension; A = age > 75
years; D = diabetes mellitus; S = history of stroke;
V = peripheral vascular disease; A = age above 64
years; S = female sex). Age > 75 years and history of
stroke generate two points in the score while the other
variables generate only one point. Higher risk for
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systemic thromboembolism occurs in patients whose
score is ≥ 2 for males or ≥ 3 for females.2
Left atrial appendage (LAA) represents one of the
main sources of cardiac thrombi responsible for stroke
in patients with AF3-6 and this is probably due to the
anatomical characteristics of this structure, which
facilitate slower blood flow inside it. An interesting
finding is that LAA thrombosis can occur even in patients
with a lowered CHA2DS2VASc score (< 2) and this may
be related to its morphology. Di Biase et al.,3 through
magnetic resonance imaging and computed tomography,
classified LAA into 4 different morphologies: chicken
wing, windsock, cactus and cauliflower, according
to their appearance in the imaging scans. With this
characterization, these authors were able to correlate
each morphological type with the risk of stroke, being
greater in those whose morphology was different from
the chicken wing morphology.3 The more complex
morphology of these non-chicken wing structures may
explain the increased risk of atrial thrombosis.
Two-dimensional transesophageal echocardiography
(2D TEE) has been widely used to assess the left atrium
and to characterize the structure and function of LAA.
It is the method of choice to evaluate the presence
of thrombus, as it provides a better imaging of these
structures compared to transthoracic echocardiography,
has greater accessibility and lower cost than magnetic
resonance imaging and computed tomography, and
can thus help identify risk factors for stroke. Agreement
between the TEE findings and the CHA2DS2-VASc score
is still poorly explored in our country.
The objectives of this study were to evaluate,
using TEE, the echocardiographic data with the
CHA2DS2VASc score. Besides, to establish its usefulness
in the characterization of the LAA morphology for
thromboembolic risk stratification, based on the studies
with magnetic resonance imaging.

Material and methods
A randomized retrospective study that evaluated data
from patients undergoing outpatient transesophageal
echocardiography between August 2012 and June 2015 in
a specialized laboratory. All patients signed an informed
consent form. The echocardiographic study was performed
by 2 experienced and qualified echocardiographers in
state-of-the-art equipment with second harmonics (GEVingmed Ultrasound, Vivid 7 and S6, Horten, Norway
and ESAOTE My Lab 70, Florence, Italy).
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The clinical indications of patients referred for the
scan were: of the 207 patients with no history of atrial
fibrillation, 50.2% interatrial septum evaluation, 25.2%
thrombus investigation, 8.7% non-specific cardiac
evaluation, 4, 4% thoracic aorta evaluation, 3.8%
suspected endocarditis, 3.8% interventricular septum
evaluation, 2% valvular heart disease evaluation,
1% cardiac tumor investigation, 0.5% syncope, 0.5%
myocardiopathy. In patients with a history of atrial
fibrillation, the indications were: 82.5% thrombus
investigation, 10% interatrial septum evaluation and 7.5%
aortic evaluation. Of all patients, 18.6% had a history of
stroke/TIA and 5.7% had coronary artery disease.
Using a questionnaire, considering the clinical data,
the CHA2DS2-VASc score of each patient was quantified
according to the European guidelines.2 Two points were
assigned to the risks considered larger represented by
previous history of stroke, TIA or systemic embolism
and age greater than 75 years, and one point for other
risk factors. Patients with a history of stroke or transient
ischemic attack, and individuals with sinus rhythm and
history of atrial fibrillation were also identified.
Two-dimensional transthoracic echocardiography
with previous color Doppler was performed to determine
ejection fraction and the degree of left atrial dilatation.
Then, TEE was employed to look for thrombus and
spontaneous contrast, and to determine blood flow
velocity in LAA and its morphology. At the TEE scan,
local anesthetic was initially administered via the
oropharyngeal aspiration route with lidocaine spray
and then light sedation with midazolam, dolanthine and
propofol as required. Patients were monitored throughout
the procedure with evaluation of vital signs, heart rate
and pulse oximetry saturation. The room was equipped
with oxygen therapy support, cardio-defibrillator, and
equipment and medications needed for any emergencies.
After transesophageal catheterization, echocardiographic
images were taken at the mid-esophagus level of the
whole heart, mainly at the left atrial appendage and at the
proximal sections at 0°, 60°, 90° and 120° and later at the
transgastric section at 0° and 90°. We excluded patients
with contraindication for outpatient ECOTE, patients
undergoing left atrial appendage occlusion, patients with
primary valvopathy with hemodynamic repercussion or
undergoing valve surgery.
The patients were separated into 3 different groups
according to the CHA2DS2-VASc score: group 1: 0 and
1 point, group 2: 2 and 3 points and group 3: ≥ 4 points.
The variables evaluated were: ejection fraction (Teichholz

Int J Cardiovasc Sci. 2019;32(5):460-470

Linhares et al.

Original Article

or Simpson methods), degree of left atrial dilation,
presence of spontaneous contrast, imaging suggestive of
thrombus, and determination of LAA blood flow velocity
by pulsatile Doppler.
In the echocardiographic characterization of left atrial
appendage, the morphologies were separated into two
different types: a) non-thrombogenic determined by its
regular and smooth internal surface associated with a
prominent angulation, called “chicken wing” according
to Di Biase et al. (this image could be well delineated by
TEE) (Figure 1); b) thrombogenic type represented by
LAA with irregularities and lobules on its internal surface
(corresponding to non-“chicken wing” morphologies)
(Figure 2). The specific morphology of the “windsock,”
“cactus” and “cauliflower” types was not considered due
to difficulties in taking images that could characterize
these forms of presentation (Figure 3).
This paper was registered with the CEP (Ethics and
Research Committee) of Instituto Dante Pazzanese
de Cardiologia with the following CAAE registration
number: 38696114.7.0000.5462, approved on 17/11/2014,
opinion number: 875.528.

Statistical analysis
For statistical analysis, the statistical software SPSS
20.0 was used. For all statistical tests, a significance level
of 5% was adopted.
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Initially, the data were descriptively analyzed: for the
categorical variables, absolute and relative frequencies
were presented. For the numerical variables, summarymeasures were presented (mean, minimum, maximum,
quartiles and standard deviation).
To check the association between categorical variables,
the Chi-Square test was used, or alternatively in cases
of small samples, Fisher’s exact test. A comparison of
the means between two groups was performed using
Student’s t-test for independent samples. The comparison
of means for more than two groups was performed by
Variance Analysis. If mean differences were detected,
these were found using Duncan’s multiple comparisons
with a global significance level of 5%. The KolmogorovSmirnov test was used to check normality in data
distribution. In case of data normality violation, the
means were compared using the non-parametric KruskalWallis test. Once the differences of means were detected
by this test, the localization of the differences was
performed through Dunn-Bonferroni tests, maintaining
a global significance level of 5%.

Results
We evaluated 247 patients, predominantly females
(56.3%). The mean age was 50 ± 16.6 years. Most
patients were in sinus rhythm and only 16.2% had atrial
fibrillation (Chart 1).

Figure 1 - A and B: Example of non-thrombogenic left atrial appendage (similar to chicken wing by nuclear magnetic resonance
imaging), a prominent angulation of the structure with its smooth inner surface is found.
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Figure 2 - C and D: Example of thrombogenic left atrial appendage (similar to windsock, cactus and cauliflower by nuclear magnetic
resonance imaging), there is no prominent angulation of the structure with its irregular internal surface.

Non-thrombogenic
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Thrombogenic profile
LA

LA

LA

LA
LAA

LAA
LV
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LV

Windsock

Cauliflower

Cactus

Figure 3 - Delineation of the left atrial appendage contour following the scheme proposed by Di Biase through computed tomography
and magnetic resonance imaging.

Group 1 patients (CHA 2 DS 2 -VASc - entre 0 e
1) presented the lowest percentages of AF (8.7%),
spontaneous contrast (8.7%), left atrium dilation (14.0%)
and of heart failure (2.0%) compared to other groups.
In addition, this group had the highest percentages of

ejection fraction higher than 55% (96.0%), and LAA mean
flow velocity higher than 0.4 m/s (95.3%) (table 1).
Patients in group 2 (CHA2DS2-VASc - between 2 and
3) had the highest percentages of spontaneous contrast
(26.7%), mild left atrial dilation (22.7%), presence of
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CHAD

CHAD-0 to 1

CHAD-2 to 3

Atrial fibrillation

CHAD-4 and
more

Presence of AF

Absence of AF

Chart 1 - Distribution of patients by CHA2DS2-VASc values and atrial fibrillation.

thrombus (6.7%) and LAA mean velocity < 0.4 m/s
(22.7%) compared to other groups. Besides this, it
presented the second highest percentage of AF (26.7%),
moderate left atrial dilation degree (16.0%), stroke/TIA
(38.7%), ICO (10.7%), and ejection fraction smaller than
55% (13.3%), compared to other groups (Table 1).
Finally, patients in group 3 (CHA 2DS2-VASc ≥ 4)
presented the highest AF percentages (31.8%), moderate
left atrial dilation (22.7%), stroke/TIA (77.3%), ICO
(13.6%), with an ejection fraction of smaller than 55%
(18.2%). The LAA morphology of the thrombogenic type
was present in 72.7% of these patients (Table 1).
Table 1 shows an association between the CHA2DS2VASc values and hemodynamic and structural variables,
except for the presence of thrombus (p = 0.079).
Table 2 shows the association of AF with spontaneous
contrast (p < 0.001), left atrial dilation degree (p < 0.001),
presence of thrombus (p = 0.001), decreased ejection
fraction (p = 0.007) and low LAA flow velocity (p < 0.001).
There were no associations of the other variables with
AF. In the group of patients with AF, there was a higher
occurrence of spontaneous contrast (67.5% vs. 3.4% in the
group without AF), mild, moderate and severe degrees
of left atrial dilation (35.0%, 32.5% and 10.0% versus
9.7%, 3.4% and 0.5%, respectively, in the non-AF group),
presence of thrombus (17.5%), ejection fraction smaller

than 55% (20.0% versus 5.8% in the group without AF)
and mean LAA velocity smaller than 0.4 m/s (60.0% vs.
1.4% in the group without atrial fibrillation).
The association of LAA morphology with a history
of stroke/TIA is shown in table 3. There is a higher
occurrence of stroke/TIA in patients with thrombogenic
LAA (25.2%) compared to the non-thrombogenic group
(11.2%), (p = 0.005), regardless of the CHA2DS2-Vasc
score (Table 3).

Discussion
Atrial fibrillation is the most common type of
supraventricular tachyarrhythmia in the adult population.
Its prevalence ranges from 1.5 to 2% in the age group
of 60 to 70 years, increasing to more than 15% in the
population aged over 80.1 This arrhythmia is associated
with a 5-fold increase in stroke risk and a 3-fold increase
in the incidence of congestive heart disease in addition
to evolving with high mortality.2
The main international guidelines guide the
implementation of a risk stratification for cerebrovascular
events in patients with AF, in order to identify patients
with greater and lower risk for this complication. From
this point on, the preventive drug treatment begins, and
the best therapeutic choice can be established, such as
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Table 1 - Distribution of patients by hemodynamic and structural variables, according to CHA2DS2-VASc values
CHA2DS2VASc
0 to 1
N
Atrial fibrillation

2 to 3
%

150

N

Total

≥4
%

75

N

%

22

N

%

247

100.0%

Yes

13

8.7%

20

26.7%

7

31.8%

40

16.2%

No

137

91.3%

55

73.3%

15

68.2%

207

83.8%

247

100.0%

ᵪ2 (2, N = 247) = 16.28 - p < 0.001
Spontaneous contrast

150

75

22

Yes

10

6.7%

20

26.7%

4

18.2%

34

13.8%

No

140

93.3%

55

73.3%

18

81.8%

213

86.2%

247

100.0%

ᵪ (2, N = 247) = 17.25 - p < 0.001
2

Left atrial dilation degree

150

75

22

None

129

86.0%

44

58.7%

15

68.2%

188

76.1%

Mild

15

10.0%

17

22.7%

2

9.1%

34

13.8%

Moderate

3

2.0%

12

16.0%

5

22.7%

20

8.1%

Severe

3

2.0%

2

2.7%

0

.0%

5

2.0%

247

100.0%

Fisher’s exact test - p < 0.001
Presence of thrombus

150

75

22

Yes

2

1.3%

5

6.7%

0

.0%

7

2.8%

No

148

98.7%

70

93.3%

22

100.0%

240

97.2%

247

100.0%

Fisher’s exact test - p = 0.079
Stroke/TIA

150

75

22

Yes

0

.0%

29

38.7%

17

77.3%

46

18.6%

No

150

100.0%

46

61.3%

5

22.7%

201

81.4%

247

100.0%

ᵪ2 (2, N = 247) = 104.14 - p < 0.001
ICO

150

75

22

Yes

3

2.0%

8

10.7%

3

13.6%

14

5.7%

No

147

98.0%

67

89.3%

19

86.4%

233

94.3%

247

100.0%

Fisher’s exact test - p = 0.004
Ejection fraction - type

150

75

22

EF < 55%

6

4.0%

10

13.3%

4

18.2%

20

8.1%

EF ≥ 55%

144

96.0%

65

86.7%

18

81.8%

227

91.9%

247

100.0%

ᵪ2 (2, N = 247) = 9.15 - p = 0.010
Mean left atrial appendage
velocity – type

150

75

22

< 0.4 m/s

7

4.7%

17

22.7%

3

13.6%

27

10.9%

≥ 0.4 m/s

143

95.3%

58

77.3%

19

86.4%

220

89.1%
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Cont. Table 1 - Distribution of patients by hemodynamic and structural variables, according to CHA2DS2-VASc values
CHA2DS2VASc
Total
0 to 1
N

2 to 3
%

N

≥4
%

N

%

N

%

247

100.0%

ᵪ2 (2, N = 247) = 16.82 - p < 0.001
LAA group

150

75

22

Thrombogenic

69

46.0%

46

61.3%

16

72.7%

131

53.0%

Non-thrombogenic

81

54.0%

29

38.7%

6

27.3%

116

47.0%

ᵪ2 (2, N = 247) = 8.48 - p = 0.014
Non-thrombogenic: chicken wing; Thrombogenic: windsock, cauliflower and cactus; TIA: transient ischemic attack; ICO: coronary insufficiency;
EF: ejection fraction; LAA: left atrial appendage.

vitamin K antagonists (such as warfarin, with a target
INR of 2.0-3.0), or with factor XA blocking anticoagulants,
such as rivaroxaban or apixaban, or the direct thrombin
inhibitor dabigatran.7

Risk scores and stroke in patients with AF
The risk of stroke increased with the CHA2DS2-VASc
score, ranging from 0.84% (0 point), 1.75% (1 point), 2.69
(2 points) and 3.2% (3 points).2,8 Patients are classified
as low risk (CHA2DS2-VASc score = 0 to 1), moderate
(CHA2DS2-VASc score = 1 to 2) and high risk (CHA2DS2VASc score ≥ 3) for cerebrovascular ischemic events. In
patients without risk factors, antithrombotic therapy
is not recommended (Class I level of evidence A).8 On
the other hand, in patients considered to be at high
risk, antithrombotic therapy is recommended through
oral anticoagulation.9 The benefits of antithrombotic
therapy are not yet evident in patients considered to be at
moderate risk. According to the latest European guideline
on the management of AF (2016), oral anticoagulation
is recommended for patients considered to be at
moderate risk, but the risk of bleeding complications
and the patients’ preference should be assessed first
(Class IIa level of evidence A), as also proposed by the
latest guidelines of the American Heart Association/
American College of Cardiology Foundation (2011),
which recommends considering the use of aspirin or oral
anticoagulation (Class IIa).1,2
In clinical practice for patients presenting CHA2DS2VASc
≤ 2 score, the risk of bleeding would outweigh any benefits
of anticoagulation, thus reducing its net benefit, since

patients at low risk for thromboembolic complications
are considered. However, there are reports that these
patients have some risk and that anticoagulation should
be considered. Some other type of information would
be needed to characterize this individual and make
anticoagulation effective. A probable explanation for the
risk of some low-risk patients with stroke may be based
on left atrial appendage morphology.

Association between TEE data and the risk of
systemic thromboembolism
TEE has a greater sensitivity in the detection of
intracardiac thrombi, especially those located in the atria
compared to the transthoracic scan. Besides, it provides
a better left atrial appendage evaluation, as it evaluates
its shape and determine important hemodynamic
parameters such as blood flow velocity, which is an
important predictor of thrombus formation, which is
not possible using transthoracic echocardiography. TEE
also has greater accessibility and lower investigative
cost compared to magnetic resonance imaging and
computed tomography.
The relationship between the findings of
transesophageal echocardiography and the CHA2DS2VASc score has not yet been established in our country,
since most studies looks into the association in the
presence of thrombus with the score.10,11 As patients with
a higher CHA2DS2-VASc score have more comorbidities,
they are expected to have more abnormalities in
echocardiographic parameters, predisposing to thrombus
formation and increased risk of stroke/TIA.12-14
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Table 2 - Distribution of patients by hemodynamic and structural variables, according to Atrial Fibrillation
Atrial fibrillation
Yes

Total

No

N

%

N

%

N

%

40

100.0%

207

100.0%

247

100.0%

Yes

27

67.5%

7

3.4%

34

13.8%

No

13

32.5%

200

96.6%

213

86.2%

40

100.0%

207

100.0%

247

100.0%

None

9

22.5%

179

86.5%

188

76.1%

Mild

14

35.0%

20

9.7%

34

13.8%

Moderate

13

32.5%

7

3.4%

20

8.1%

Severe

4

10.0%

1

.5%

5

2.0%

40

100.0%

207

100.0%

247

100.0%

Yes

7

17.5%

0

.0%

7

2.8%

No

33

82.5%

207

100.0%

240

97.2%

Stroke/TIA

40

100.0%

207

100.0%

247

100.0%

Yes

7

17.5%

39

18.8%

46

18.6%

No

33

82.5%

168

81.2%

201

81.4%

40

100.0%

207

100.0%

247

100.0%

Yes

3

7.5%

11

5.3%

14

5.7%

No

37

92.5%

196

94.7%

233

94.3%

40

100.0%

207

100.0%

247

100.0%

EF < 55%

8

20.0%

12

5.8%

20

8.1%

EF ≥ 55%

32

80.0%

195

94.2%

227

91.9%

40

100.0%

207

100.0%

247

100.0%

< 0.4 m/s

24

60.0%

3

1.4%

27

10.9%

≥ 0.4 m/s

16

40.0%

204

98.6%

220

89.1%

40

100.0%

207

100.0%

247

100.0%

Thrombogenic

23

57.5%

108

52.2%

131

53.0%

Non-thrombogenic

17

42.5%

99

47.8%

116

47.0%

Spontaneous contrast

ᵪ2 (1, N = 247) = 116.10 - p < 0.001
Left atrial dilation degree

Fisher’s exact test - p < 0.001
Presence of thrombus

Fisher’s exact test - p < 0.001

ᵪ (1, N = 171) = 0.04 - p = 0.842
2

ICO

Fisher’s exact test - p = 0.706
Ejection fraction - type

Fisher’s exact test - p = 0.007
Mean left atrial appendage velocity - type

Fisher’s exact test - p < 0.001
LAA group

ᵪ2 (1, N = 247) = 0.38 - p = 0.537
TIA: transient ischemic attack; ICO: coronary insufficiency; EF: ejection fraction; LAA: left atrial appendage.
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Table 3 - Distribution of patients by spontaneous contrast, thrombus and stroke/TIA, according to LAA type
LAA groups
Thrombogenic

Non-thrombogenic

Total

N

%

N

%

N

%

131

100.0%

116

100.0%

247

100.0%

Yes

20

15.3%

14

12.1%

34

13.8%

No

111

84.7%

102

87.9%

213

86.2%

131

100.0%

116

100.0%

247

100.0%

Yes

5

3.8%

2

1.7%

7

2.8%

No

126

96.2%

114

98.3%

240

97.2%

Stroke/TIA

131

100.0%

116

100.0%

247

100.0%

Yes

33

25.2%

13

11.2%

46

18.6%

No

98

74.8%

103

88.8%

201

81.4%

Spontaneous contrast

ᵪ2 (1, N = 247) = 0.53 - p = 0.467
Presence of thrombus

Fisher’s exact test - p = 0.453

ᵪ2 (1, N = 247) = 7.94 - p = 0.005
TIA: transient ischemic attack; LAA: left atrial appendage.

In our study, after an analysis of 247 patients without
primary valvopathy who underwent transesophageal
echocardiography in an outpatient setting, 207 in
sinus rhythm and 40 with history of AF, there was an
association of all echocardiographic data analyzed
(spontaneous contrast, left atrial dimensions, ejection
fraction and blood flow velocity in LAA) with the
CHA2DS2-Vasc score, except for the presence of atrial
thrombus (p = 0.079). These findings confirm our initial
suspicion that individuals with a high-risk score, even
in sinus rhythm, already have important structural
and functional cardiac changes that could be the future
substrate for thrombus formation.
Willens et al. retrospectively analyzed 167 patients
undergoing TEE, with a mean age of 66 years and nonvalvular AF. These authors described an increase in the
prevalence of risk factors for thromboembolism the higher
the CHA2DS2-VASc score.15 Another study, published by
Parikh et al.,16 presented a retrospective analysis of 455
patients with atrial flutter who underwent transesophageal
echocardiography. This group found that the sensitivity
for the presence of thrombus and spontaneous contrast
in patients classified as high risk in the CHADS2 and

CHA2DS2-VASc scores was 64.8% and 88.7%, respectively
(p = 0.0001), and the specificity 52.6% and 28.9%,
respectively (p = 0.0001). Both the CHA2DS2-VASc and
the CHADS2 score are useful for the stratification of stroke
risk in other clinical situations, such as atrial flutter. The
CHA2DS2-VASc protocol had greater sensitivity for the
detection of atrial thrombosis and spontaneous contrast
at the expense of reduced specificity.16
In our study, when we considered only those with AF,
we identified a greater presence of spontaneous contrast
compared to the group that was in sinus rhythm (67.5%
x 3.4%, p < 0.001), higher chances of mild, moderate
and severe atrial dilation (35%, 32.5%, 10% vs 9.7%,
3.4% and 0.5%, respectively, p < 0.001). There was also a
valid association with thrombus in the presence of this
arrhythmia (17.5%, p < 0.001).

Morphology of LAA and risk of thromboembolism
and stroke
LAA is one of the main sources of cardiac thrombi
responsible for cerebrovascular thrombotic events in
patients with AF.3-6 Di Biase et al.,3 through magnetic
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resonance imaging and computed tomography,
classified 4 different types of LAA and correlated each
type with risk of stroke. We evaluated 932 patients who
were candidates to ablation of AF refractory to clinical
treatment. Computed tomography was done to 499
patients and magnetic resonance imaging was done in
433 patients, and all were screened for history of stroke/
TIA. Each LAA morphology was categorized into one
of the following four types: chicken wing, windsock,
cauliflower and cactus. The results revealed that patients
with the non-“chicken wing” morphology presented
three times higher prevalence of stroke/TIA than those
with chicken wing morphology (12% x 4%). Compared
to the chicken wing morphology, those patients with
cactus, windsock and cauliflower appendages were at
risk increased 4, 5 and up to 8 times, respectively.3
During our routine, it was found that the chicken
wing type was easily identified by transesophageal
echocardiography and although it was difficult to
identify morphology alone in other morphological
types proposed by Di Biase, they had multiple internal
lobulations in common. Therefore, based on the studies
with magnetic resonance imaging, considering the TEE
imaging limitations, we propose the classification in nonthrombogenic, similar to the chicken wing morphology
(smooth internal surface with just a large angle, similar
to a chicken wing) and thrombogenic (irregular internal
surface with several lobulations, characteristics that
are present and common to the windsock, cactus and
cauliflower types). In the analysis of these 2 groups
classified as thrombogenic and non-thrombogenic, a
higher incidence of the non-thrombogenic type was
found, as in the study published by Di Biase et al.,3. No
correlation was found with echocardiographic data of
presence of thrombus or spontaneous contrast, but there
was an association with clinical history of stroke/TIA
(25.2% in the thrombogenic group x 11.2% in the nonthrombogenic group, p = 0.005). Besides, it was clear that
individuals with a CHA2DS2VASc score between 0 and
1, almost half had a thrombogenic morphological aspect.
This finding underscores the importance of evaluating
the thrombogenic risk profile and discussing early
anticoagulation in this population (see table 3).
We believe that these additional data may contribute to
the evaluation and conduct of patients who are candidates
to anticoagulant therapy, especially in those with
CHA2DS2-Vasc = 1, when doubts as to treatment persist.

Limitations
The data analyzed in this study were taken from
different echocardiographic device models (GEVingmed Ultrasound, Vivid 7 and S6, Horten, Norway
and ESAOTE My Lab 70, Florence, Italy), but there
is no warning on any international guideline on the
variation in the reference values of the parameters
acquired in our analysis, considering different pieces
of equipment.17,18
Unfortunately, the patients in our study did not
perform any nuclear magnetic resonance imaging
or computed tomography for comparison purposes.
Therefore, based on the models proposed by these
methods, we suggest a classification using TEE: nonthrombogenic (similar to chicken wing, as it has a
smooth internal surface with prominent angulation)
and thrombogenic (irregular internal surface with no
well-defined angulation, as seen in cauliflower, cactus
and wind sock shapes). Given our results consistent with
MRI, we believe that TEE helps characterizing LAAs with
a higher risk of stroke/TIA, but comparative studies are
required to confirm our hypothesis.

Conclusions
There is an association between the morphodynamic
abnormalities evaluated using TEE and CHA2DS 2VASc score. The higher the CHA2DS2-VASc score, the
more frequent are the abnormal echocardiographic
findings, especially in patients with AF. There was a
higher occurrence of stroke/TIA in patients with LAA
morphology considered thrombogenic by TEE, even in
those with sinus rhythm.
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EDITORIAL

Risk Scores for Stroke Prevention in Patients with Non-Valvular Atrial Prevention:
Is it Time to Put Parameters of Left Atrial Appendage Morphology and Function Into
Clinical Practice?
Angelo A. V. de Paola
Escola Paulista de Medicina - UNIFESP, São Paulo, SP – Brazil
Editorial related to the article: Association between Morphodynamic Variables by Transesophageal Echocardiography and CHA2DS2-Vasc Values

Overall, one-third of thromboembolic events
originated from the heart. Left atrial appendage (LAA)
and its anatomic complexity has been implicated in
90% of cases of thrombus formation and cardioembolic
events in patients with non-valvular atrial fibrillation
(AF). Risk scores to predict thromboembolism from AF,
such as CHADS2 and CHA2DS2VASc are widely used
to guide anticoagulation therapy1 and varies in relation
to comorbidities associated with the thrombogenic
substrate; however, because of its clinical conception,
they did not include atrial anatomy (atrial enlargement),
function (flow velocities) and electrophysiology (atrial
fibrillation burden). Patients with CHA2DS2VASc score
≥ 2 are at intermediate or higher risk (event rate ≥
2-3%/year) and anticoagulation is recommended. Left
atrial variables such as LAA function and morphology,
routinely studied by transesophageal echocardiography
(TEE), were not considered in these scores.
In 2012, Di Biase et al.;2 published a retrospective
study of 932 patients with AF and computed tomography
(CT)/magnetic resonance imaging (MRI) classification
of four different types of LAA morphologies: chicken
wing, cactus, windsock and cauliflower. Non-chicken
wing categories were 4 to 8 times more likely to have
had stroke/TIA. Eight additional cross-sectional studies
utilizing this classification for LAA morphology in 2,210
patients (6 with CT and 2 with TEE), found a significant
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association with non-chicken-wing morphology and
stroke in 5 series3-7 and no significant difference in 3
other studies.8-10
In this issue of Int J Cardiovasc Sci, Linhares et
al.,11 readdress the question of LAA morphology and
stroke risk studying 237 patients with transesophageal
echocardiography (TEE), the gold standard and
most clinical utilized tool for thrombus detection in
patients with LAA thrombosis/stroke risk. In this
paper, the possibility of simple characterization with
TEE patients with less-thrombogenic LAA anatomy
(smooth internal surface and sharp angulation — “the
chicken wing morphology”), was associated with less
significant clinical events compared with patients with
“thrombogenic non-chicken LAA morphology” (11.2%
vs. 25.2% - p = 0.005).
Because of the proximity of the esophagus to the left
atrium, high-frequency transducers are able to acquire
images of LA, especially LAA, using TEE, the test of
choice for scanning these structures, with the possibility
of detecting LAA trabeculations, pectinate muscles,
number of LAA lobes, LAA velocities and thrombus.
Additionally, its safety and semi-invasiveness make it the
most sensitive and clinically useful diagnostic technique
used for searching cardiac embolic sources, representing
the mainstay of investigation in patients suspected to
have cerebral embolism.
LAA is the only part from the primitive left atrium
(LA) and has pectinate muscle and trabeculations.
Smoothness of LAA, prevalence of single lobes and
acute angle bend (“chicken wing”) are the morphologic
variables of LAA described as non-thrombogenic and
may be reproducibly recognized by TEE. On the other
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Risk scores for stroke prevention

hand, the appendage flow velocity can be obtained
with pulsed Doppler interrogation and < 55 cm/s
velocity appears to be related to thrombus formation.
In these conditions, slow-swirling echoes resembling
smoky haze and “spontaneous echo-contrast” (SEC)
are findings that physiologically represent the
conditions for LAA thrombogenesis. Flow velocities
in patients with “chicken-wing LAA” are higher than
other LAA morphologies, potentially reducing stasis,
thrombus formation and stroke risk. It is possible that
the “acute angle” in these cases may be protective
against stroke by providing a milieu in which thrombi
are less likely to form.

controversies such as withheld anticoagulation therapy
in selected patients after successful catheter ablation and
no recurrences of AF.

TEE is widely utilized in patients prior to cardioversion
or AF ablation to rule out the presence of LAA thrombus,
providing images with important anatomic and functional
information that has not been incorporated into clinical
risk scores. This additional information regarding LAA
morphology and function may be important in situations
where AF is “eliminated”, helping to decide over

It is time to have a different approach for patients
where the risk/benefit decision for anticoagulation
is provocative, such as post-ablation AF patients.
Designing studies with risk scores including LA/LAA
morphology and function may provide important
information and, hopefully, allow to put these
parameters into clinical practice!

This simple echocardiographic classification of LAA
anatomy may help to identify patients with cardioembolic
risk of stroke subtypes in patients with AF and clinical
conditions, where TEE was indicated. Larger studies
are needed to validate these findings. Patients with
“malignant LAA morphologies” deserve special attention
especially for difficult and critical clinical decisions in
the anticoagulation scenario for stroke prevention of
patients with AF.
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Talk the talk and walk the walk! Association between Weekly Exercise Load and
Knowledge about Recommendations for Fighting Innactivity
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Abstract
Background: The World Health Organization (WHO) recommends as a weekly "target dose" of exercise 150 minutes
of moderate exercise or 75 minutes of intense exercise. Public health policies have prioritized the practice of exercise
as a strategy for disease prevention and health promotion, with health professionals as their main promoters.
Objective: To assess the interaction between the amount of exercise per week and the knowledge about
recommendations for fighting a sedentary lifestyle among health care professionals attending a congress of cardiology.
Methods: Participants of the 2017 Rio de Janeiro Society of Cardiology Congress were interviewed. Knowledge
about the World Health Organization (WHO) recommendations for fighting a sedentary lifestyle was assessed by
asking participants the question: "How much weekly exercise is recommended by the WHO?" Responders were
stratified by the weekly exercise load reported. A multivariate logistic model was created to determine independent
predictors of knowledge.
Results: A total of 426 participants were interviewed (45.5% men, median age 31 years, 37.8% physicians, 65.8% of
the physicians were cardiologists). The overall knowledge level was 44.6%; 38.1%, 52.7% and 56.6% among nonphysicians, non-cardiologists and cardiologists, respectively (p = 0.002). Of all participants, 21.8% were inactive,
15% were lightly active, 34.7% moderately active and 28.4% highly active, and the percentage of individuals who
gave a correct answer to the question on exercise recommendations was 30.1%, 42%, 48% and 52.9% respectively
(p < 0.0001). In the multivariate analysis, being highly active (OR = 2.25, IC95%, 1.238 - 4.089), moderately active (OR
= 1.93, IC 95% 1.105 - 3.39) and being a cardiologist (OR = 2.01, IC 95% 1.243 - 3,267) were predictors of knowledge.
Conclusions: There was a linear association between exercise level and knowledge about the WHO recommendations
on exercise. Policies to stimulate the practice of exercise among health professionals can positively impact campaigns
for reducing sedentary lifestyle in the general population. (Int J Cardiovasc Sci. 2019;32(5):473-480)
Keywords: Cardiovascular Diseases/prevention and control; Exercise; Sports; Sports Medicine/trends; Health
Promotion, Preventive Medicine; Physical Fitness.

Introduction
According to the World Health Organization (WHO),
approximately 17.5 million people die of cardiovascular
diseases every year. A considerable number of them have
unhealthy habits, including a sedentary lifestyle, which

accounts for more than 5 million deaths per year and an
annual cost of 67.5 billion dollars.1-3
Data from VIGITEL (an epidemiological study
conducted by the Health Surveillance Agency every
year in Brazil),4 show that 52.4% of Brazilians do not
practice exercise in their free time. On the “Practice of
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Sports and Physical Activity” supplement of the 2015
National Household Sample Survey (PNAD), 100 million
Brazilians were not engaged in the practice of any sports,5
and in Sao Paulo, 69.3% of individuals aged between 15
and 59 years is sedentary.
The WHO recommends at least 150 minutes of
moderate-intensity or at least 75 minutes of vigorousintensity aerobic physical activity throughout the week,
or any combination of these. This recommendation is
adopted by the Brazilian Society of Cardiology.
Patra et al.,6 observed that better habits of physical
exercise among physicians were associated with better
patient counseling on this practice. Physically active
physicians were three times more likely to regularly
promote and advise their patients on physical activity.
Of the146 professionals interviewed, 62% reported to
be inactive. The main barriers to physical activity were
reported to be lack of time, lack of motivation, and being
too tired, and half of them (51.4%) reported to be familiar
with the WHO recommendations on physical activity.
Recently, the American Heart Association, in a
“call to action” for a National Physical Activity Plan,
highlighted that counseling of health care professionals
has a significant effect on adoption of healthy
behaviors, including regular exercise, which is one
of the most powerful strategies for health promotion
that physicians and other health care professionals can
recommend to patients.7
The objectives of the study were 1) to evaluate whether
knowledge about the WHO recommendations was
greater among physically active individuals; 2) and if
there is a relationship between this knowledge and the
fact of being (or not) a cardiologist physician.

Methods
During the Rio de Janeiro Society of Cardiology
Congress held in Rio de Janeiro, Brazil between April
14 and 16, 2017, attendees were randomly approached
by interviewers (a fifth-year medical school student or a
physical educator, previously trained by a cardiologist)
and invited to answer an interview question and a
structured self-administered questionnaire. Data were
collected during the three days of the meeting, during
the breaks between the lecturers.
The first part (interview) consisted of one question
with five alternatives: “How much weekly exercise is
recommended by the WHO?”8,9 The correct answer,
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according to the WHO and to the Brazilian Society of
Cardiology guidelines, was 150 minutes of moderateintensity or 75 minutes of vigorous-intensity exercise. All
other alternative answers presented different amounts
of exercise. At the second phase, a self-administered
questionnaire was administered to quantify the amount
of exercise practiced by the volunteer. This questionnaire
was composed of three closed questions about frequency,
intensity and duration of exercise. Each answer was
assigned a point value, which was computed for the
Physical Activity Summary Index (PA-I). 10 At this
phase, participants also reported their body weight and
height for body mass index (BMI) calculation, and age
in years. The answers to both questionnaires were sent
to a database via an online form.
Following the interview and the questionnaire,
volunteers had their heart rate measured using a
digital oximeter (MeasuPro Instant Read Digital Pulse
Oximeter ®) while resting in standing position for
three minutes. Heart rate was measured preferentially
from the right index finger, with elbow flexed to 90
degrees, with an expected error of ± 3 bpm according
to manufacturer’s specifications. Each measurement
should have lasted at least 10 seconds, and had a high
signal quality, defined as a high-amplitude pulse
oximetry wave on the oximeter display. Heart rate
measurements were repeated two minutes later in case
of values greater than 90 beats per minute.
PA-I, BMI, age and heart rate were used for VO2 max
estimation using the formula proposed by Kurtze et al.,11
This formula has been used in the World Fitness Study
(https://www.worldfitnesslevel.org),12 a project of the
European Society of Cardiology, from which the values
predicted for each age within the range between 20 and
90 years were derived.
Volunteers were classified as inactive, lightly active,
moderately active, and highly active based on PA-I
values, as proposed by Apenes et al.,10 who showed
the high reliability of this index. A PA-I of 0.05 - 1.50
indicated lightly active, a PA-I of 1.51-3.75 moderately
active, and a PA-I of 3.76 - 15.00 highly active. The
percentage of correct answers to the question “How
much weekly exercise is recommended by the WHO?”
was compared by level of physical activity, i.e., by the
presence or not of a poor aerobic conditioning (lower
than 80% of predicted by age and sex) and occupation,
which was stratified in non-physicians, cardiologists, and
non-cardiologist physicians. Besides, the percentage of
VO2 predicted by age was compared between volunteers
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who answered the question correctly and those who gave
a wrong answer.
The sample size was defined for a percentage of
correct answers of 30% and 50% in inactive and highly
active groups, respectively, with an alpha error of 50%,
power of 80%; 91 individuals in each quartile, or a total
of 364 volunteers would be needed. Our final sample
was composed of 14 physical educators (3.3%), 55 nurses
(12.9%), 127 students (29.8%), 106 cardiologists (24.9%),
55 non-cardiologist physicians (12.9%), 2 dietitians (0.5%)
and 67 (15.7%) other health care professionals.
A multivariate model (logistic regression) was used,
with a correct answer to the question about physical
activity recommendations as dependent variable, and
including variables with alpha errors lower than 5%
in the univariate analysis. Continuous variables were
expressed as mean and standard deviation or median and
interquartile range, and analyzed using the Student’s t
test or the Mann-Whitney U test, depending on normality
of data distribution. Categorical variables were expressed
as percentage and analyzed by the chi-square test or
Fisher’s exact test. Statistical analysis was performed
using the SPSS software for Windows, version 22.0.
The level of significance was set at 5%. The study was
approved by the ethics committee of Casa de Saúde São José
(CAAE 71943817.4.000.5664; approval number 2.404.247),
and conducted according to the Helsinki Declaration.

Table 1 - Characteristics of the study population (n = 426)
Variables
Age (mean and standard deviation)
Age range, n (%)
21-30 years

206 (48.4%)

31-40 years

105 (24.6%)

41-50 years

56 (13.1%)

51-60 years

41 (9.6%)

61-70 years

12 (2.8%)

> 70 years

6 (1.4%)

Sex, n (%)
Female

232 (54.5%)

Male

194 (45.5%)

Occupation, n (%)
Physical educator

14 (3.3%)

Nurse

55 (12.9%)

Student

127 (29.8%)

Cardiologist physician

106 (24.9%)

Non-cardiologist physician

55 (12.9%)

Dietitian

2 (0.5%)

Others

Results
Of a total of 2,652 attendees of the conference, 426
(16.1%) were interviewed; 45.5% of these were men,
median age of 31 [18] years. One hundred sixty-one
(37.8%) were physicians, 106 cardiologists (24.5% of
participants and 65.8% of physicians).
Of the 426 volunteers, 190 (44.6%) answered the
question about physical exercise correctly; 38.1% of
them were non-physicians, 52.7% were non-cardiologist
physicians and 56.6% were cardiologists (p = 0.002).
With respect to physical activity level, median PA-I
was 3.75 (4.62) (p < 0.001); 21.8% of them were classified
as inactive, 15% lightly active, 34.7% moderately active
and 28.4% highly active (p = 0.003). Characteristics of the
study population are described in Table 1.
Median VO2 max was 40.3 (8.54) mL/kg.min and
aerobic conditioning measured by percentage of VO2,
predicted by age and sex was 89.4 (1.2)% (median).
Sixty-nine volunteers (16.2%) showed poor abnormal
aerobic conditioning (< 80% of predicted). Among

31 (18) years

67 (15.7%)

Body mass index (kg/m ) (mean and
standard deviation)
2

24.7 (5.1)

Body mass index classification (%)
Underweight

15 (3.5%)

Normal weight

213 (50%)

Overweight

149 (35%)

Class I obesity

32 (7.5%)

Class I obesity

13 (3.1%)

Class I obesity

4 (0.9%)

Heart rate (bpm) (mean and standard
deviation)

79.5 (20)

inactive participants, 30.1% answered the question
about physical activity correctly, whereas 52.9% of
highly active answered it correctly (p < 0.001) (Figure
1). PA-I was 2.37 (3.75) and 3.75 (4.05) in subjects
who gave correct and incorrect answers, respectively
(p < 0.001). Individuals who answered the question
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Inactive

Lightly active

Moderately active

Highly active

Weekly exercise load

Figure 1 - Knowledge about the World Health Organization recommendations for fighting sedentary lifestyle by weekly exercise load
of the interviewees (p < 0.001).

about physical exercise correctly showed a higher
frequency, more intense and of longer duration exercise
(Table 2). Percentage of VO2 predicted by age was 88.3
(1.2)% and 91 (1.1)%, for those who gave wrong and
correct answer to the question, respectively (p = 0.009),
but no difference was found in the presence of poor
aerobic conditioning between these individuals.
In the multivariate analysis, high intensity physical
exercise was the main independent predictor of a
correct answer to the question about physical activity
(OR = 2.25; 95% CI 1.238 – 4.089). Being moderately active
(OR = 1.93; 95% IC 1.105 – 3.39), being a cardiologist
(OR = 2.01; 95% CI 1.243 – 3.267) and being a noncardiologist physician (OR = 1.82; 95% CI 1.009 – 3.300)
were also associated with the outcome (Table 3).
In a second model including the same variables,
we observed an interaction between occupation and
physical activity; being a physically active cardiologist
physician increased the likelihood of knowing the WHO
recommendation for physical activity by 4.37 times
(95% CI 2.08-9.17).

Discussion
Physically active health care professionals not only
take care of their own health, but can also motivate

patients to exercise. In our study, 30.4% of physicians
and 38.2% of cardiologists were inactive or lightly active.
Our findings showed that the knowledge about WHO
recommendations on the weekly practice of physical
exercise among physicians (55.2%) were similar to
those reported by Patra et al.,6 among physicians in
India (51.2%). There was a linear relationship between
physical activity level, measured by the domains of
exercise intensity, frequency and duration, and the
knowledge about exercise. The practice of high-intensity
exercise increased, by more than twice, the likelihood
of knowing WHO recommendations, in addition to be
the best predictor of knowledge among the variables. In
addition, the interaction of being a cardiologist with the
practice of high-intensity exercise potentiated this effect,
and increased by more than four times the likelihood of
knowing the WHO recommendations on exercise.
Clinical studies that evaluated how physicians take
care of their own health have shown conflicting results.
Frank et al.,13 in an epidemiological study involving
four million individuals in the USA, showed that
male physicians were older when they died (73 years)
than lawyers (72 years) and the general population
(70 years). Other studies also conducted with North
American populations, showed healthier life style
among physicians and other health care professionals
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Table 2 - Characteristics of participants by subgroups of individuals who gave a correct answer and a wrong answer to
the question about the World Health Organization recommendation on exercise
Total

Wrong answer

Correct answer

426

236

190

55.4%

44.6%

31 (18)

30 (17.8)

32.5 (18)

0.373

194 (45.5)

100 (51.5)

94 (48.5)

0.144

Non-physicians

265 (62.2)

164 (61.9)

101 (38.1)

Non-cardiologist physicians

55 (12.9)

26 (47.3)

29 (52.7)

Cardiologist physicians

106 (24.9)

46 (43.4)

60 (56.6)

Never

94 (22.1)

65 (69.1)

29 (30.9)

< Once a week

35 (8.2)

20 (57.1)

15 (42.9)

Once a week

36 (8.5)

22 (61.1)

14 (38.9)

Two-three times/week

191 (44.8)

97 (50.8)

94 (49.2)

Almost every day

70 (16.4)

32 (45.7)

38 (54.3)

47 (11)

33 (70.2)

14 (29.8)

Sweating and breathing fast

240 (56.3)

115 (47.9)

125 (52.1)

Until exhaustion

46 (10.8)

23 (50)

23 (50)

Less than 15 minutes

5 (1.2)

2 (40)

3 (60)

Between 15 and 30 minutes

31 (7.3)

16 (51.6)

15 (48.4)

Between 30 e 60 minutes

206 (48.4)

107 (51.9)

99 (48.1)

More than 60 minutes

91 (21.4)

46 (50.5)

45 (49.5)

79.5 (20)

80.5 (20.8)

78.5 (21)

0.385

3.75 (4.62)

2.37 (3.75)

3.75 (4.05)

< 0.001

Population (n)
(%)
Age (years)

p value

Sex, n (%)
Male
Occupation n (%)

0.002

Frequency of weekly exercise, n(%)

0.017

Exercise intensity n(%)
Without sweating or breathing fast

< 0.001

Exercise duration n(%)

Heart rate (bpm)
PA-I
Body mass index (kg/m2)

0.034

0.204

PA-I Classification n(%)
Inactive

93 (21.8)

65 (69.9)

28 (30.1)

64 (15)

37 (57.8)

27 (42.2)

Moderately active

148 (34.7)

77 (52)

71 (48)

Highly active

121 (28.4)

57 (47.1)

64 (52.9)

40.03 (8.54)

39.35 (9.01)

41.2 (7.04)

0.03

Predicted %VO2

89.4 (1.2)

88.3 (1.2)

91 (1.1)

0.009

Poor aerobic conditioning (%)

69 (16.2)

39 (16.5)

30 (15.8)

0.838

Lightly active

VO2 max (mL/kg/min)

PA-I: physical activity summary index.

0.003
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Table 3 - Multivariate analysis

Predicted %VO2

OR

95% confidence
interval

1.02

(0.979 - 1.046)

Occupation n (%)
Non-physicians

1.00

Cardiologist physicians

2.01

(1.243 - 3.267)

Non-cardiologist physicians

1.82

(1.009 - 3.300)

PA-I Classification n (%)
Inactive

1.00

Lightly active

1.62

(0.76 - 3.014)

Moderately active

1.93

(1.105 - 3.39)

Highly active

2.25

(1.238 - 4.089)

compared with the general population.14,15 In contrast,
Borgan et al.,16 detected unfavorable lifestyle habits
(70% were physically inactive and 33% obese) among
physicians in Bahrai. Aasland et al.,17 reported higher
mortality in physicians than other higher education
professionals in Norway.
The association between the adoption of healthy
lifestyle habits by physicians and the quality of their
advice on prevention strategies is very well established.
Bleich et al., 18 showed that non-obese physicians
are more likely to record an obesity diagnosis in the
medical chart, and to initiate weight loss counseling
to their patients as compared with obese physicians.
Pipe et al.,19 interviewed 4,473 doctors and found that
smoking physicians were less likely to initiate smoking
cessation interventions than non-smoking physicians.
Abramsonet al., 20 evaluated 298 doctors of several
specialties and found that those who practiced aerobic
exercise had 5.72 (95% CI 2.41-13.54) greater chance to
recommend aerobic exercise, and those who practiced
resistance exercise were 4.55 times more likely to
counsel their patients on the benefits of these exercise
(95%CI 2.61-7.91) than those who did not exercise.
A regular practice of exercise can be difficult to be
maintained in the beginning of the medical course,
which coincides with the end of adolescence or initial of
adult life. During more than ten years of medical school,
including both undergraduate and residency programs,
the lack of time and mainly the lack of encouragement

to be physically active, contribute to a sedentary lifestyle
and other unhealthy habits among doctors. This leads to
underestimation of the practice of physical exercise as a
strategy of disease prevention and health promotion for
doctors and their patients.
Dacey et al.,21 in a detailed systematic review on
physical activity counseling education in medical
schools highlighted that the first step to promote
more effective physician practices on physical activity
counseling is to address students’ physical activity
behavior. To our knowledge, few medical schools
include the discipline of physical education in their
programs, and when included, it is not given due
attention and importance, reflecting bad quality
university sports programs in terms of organization
and structure, and inadequate for education, leisure
and health promotion required by young students. As
a result, medical professionals are less healthy and less
likely to address physical inactivity of their patients
as a health problem. Besides, this academic program
model ultimately has a negative impact on society, as
it promotes a poor interaction between physicians and
physical educators, who in turn have a very important
role in the fight against a sedentary lifestyle.
Physical inactivity is an important public health
problem in the world that has been target of many
strategies supported by government funds 22-24 and
foundations. 25-26 Physicians play a key and, so far,
irreplaceable role in this lifestyle changing process, and
in this context, a medical visit turns to be an excellent
opportunity to achieve that. In Brazil, 54.7% of the
population, mostly women and older subjects, reported
having been to a medical appointment in the last 12
months, and 71.2% of the population seek healthcare
services regularly.
Kreuter et al.,27 showed that patients who received
physician advice on health promotion before receiving
printed materials on the same theme were 35% to 55%
more likely to quit smoking, change dietary habits,
or begin to exercise. The present study, corroborating
previous studies, show that physicians with healthy
lifestyle habits have greater ability and/or knowledge
to motivate patients to adopt healthy habits.28
A cross sectional study conducted during a medical
congress aiming to evaluate knowledge of participants
is subject to selection bias, since it is expected that the
level of knowledge of these participants, involved in
continued education, is greater than of professionals
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that are out of this academic environment. Although
heart rate measurements were performed at the end of
the interview sessions, they were not taken after a tenminute resting period, as in previous studies. This may
have resulted in higher heart rates, and underestimation
of aerobic conditioning of participants. Nevertheless,
all measurements were performed very carefully in
attempt to obtain the lowest heart rate values. Also, one
cannot assure that the fact of being aware of the WHO
recommendations on physical exercise actually leads
to effective counseling of patients in this sense by the
doctors. It is worth mentioning that our volunteers were
not asked about when or how often they received medical
advice on physical activity.
The fact that both body weight and height were
self-reported was another limitation of our study.
A previous study involving 11,284 adults aged between
20 and 74 years from the second National Health and
Nutrition Examination Survey of 1976-1980 evaluated
errors in self-reported weight and height. The authors
found that, although both were reported, on the
average, with small errors, self-reported weight and
height were not reliable in important population
subgroups. Errors in self-reports were directly
related to an overweight status – tendency and lack
of reliability in self-report is directly proportional
to the magnitude of overweight. Errors in selfreported weight were greater in overweight women
than in overweight men. Race, age, and end-digit
preference were auxiliary predictors of error in weight
reporting. Errors in self-reporting height were related
to a person’s age--bias and lack of reliability in selfreporting increased directly with age after the age of
45 years. Overweight status was also a predictor of
reporting error in height.29
A physically active medical community could not
only give due consideration to the problem of physical
inactivity, but also gain credibility by using a powerful
argument during consultations: “Do what I say, do what
I do!” In order to form physically active physicians, the
first step could be to analyze how the topic “physical
activity” has been addressed in the universities, which
should take care of their students, by providing them
with adequate infrastructure and logistics for the
development of university sports programs. In addition,
Medical Councils could assume a role in motivating
physicians to be physically active throughout their
professional careers.

Conclusion
In this study, the knowledge about the WHO
recommendations on weekly exercise was greater among
more physically active physicians. Cardiologists were
slightly more likely to know about these recommendations
than non-cardiologists, and being a physically active
cardiologist was an independent predictor of knowledge.
This study was funded by the Human Performance
Laboratory of the Casa de Saúde São José.
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The Truth is that Doctors do not Prescribe Physical Activities
Lorena Christine A. Albuquerque and Nabil Ghorayeb
Instituto Dante Pazzanese de Cardiologia - IDPC, São Paulo, SP - Brazil
Editorial related to the article: Talk the talk and walk the walk! Association between Weekly Exercise Load and Knowledge about
Recommendations for Fighting Innactivity

Considering the well-established health benefits of
regular physical activity, doctors have a primary role
in counseling, encouragement, and education. In fact,
they should be proactive in promoting health. Multiple
published manuscripts attempted to link the doctors’
level of physical activity to the encouragement of their
patients’ physical activity. Sufficient evidence has been
provided that medical advice alone does not lead to
sustained changes in the behavior of their patients.
There was statistical significance in the manuscript that
we analyzed, by Meira DT, et al.1: “Talk the Talk and Walk
the Walk! Association between Weekly Exercise Load
and Knowledge about Recommendations for Fighting
Inactivity”, demonstrating a linear association between
the amount of physical exercise recommended per week
and the knowledge of the WHO recommendations against
a sedentary lifestyle among the health professionals
attending the Conference of the Society of Cardiology
of Rio de Janeiro in 2017.
At a given moment in the discussion of the manuscript,
the conclusion of the manuscript by Patral et al., 2 is
mentioned, pointing out that physically active doctors
are better engaged in advising their patients to exercise.
Admittedly, said association exists, but we cannot report
this in this study because the doctors have not been asked
about the level of counseling given to their patients.

The manuscript was an open observational study and
some biases can be found, such as the selection bias well
described in the article, but it is also possible to perceive
some information and interviewer bias, as the approach
adopted to select the research participants has not been
well described.
The approach on the topic mentioned in the manuscript
successfully aroused the medical community’s interest
regarding the doctors’ engagement with advising their
patients to exercise.
Reports have already been described about the
barriers that prevent the doctors from encouraging their
patients to exercise, including: duration of the visit and
low fees; lack of tools to put the recommendation of
physical activity into practice and insufficient technical
knowledge.3 There is currently a wide range of evidence
suggesting that the doctors’ encouragement to physical
activity, combined with multiprofessional approaches,
seems to be the most effective way of achieving long-term
adherence to the practice of physical activity.

Keywords

More than simply informing the patient about the need
to exercise, the way the message is conveyed is the one
that can influence the patient’s change of behavior.4-9 As
well described in the article, we could introduce policies
of greater dissemination of this advice in the medical
community. However, coupled with this, doctors should
get involved with these efforts, by offering structured
individual advice that includes recommendations from
the Guidelines for Sports Cardiology and Cardiovascular
Prevention, from the Brazilian Society of Cardiology.

Cardiovascular Diseases/Prevention and Control;
Exercise; Sports; Sports Medicine/Trends; Quality of
Life, Risk Factors/Prevention and Control.

In conclusion, in addition to medical engagement, the
suggested recommendations should be written in the
prescription, in addition to self-monitoring tools.
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Neuromuscular Electrical Stimulation on Hemodynamic and Respiratory Response in
Patients Submitted to Cardiac Surgery: Pilot Randomized Clinical Trial
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Abstract
Background: Neuromuscular electrical stimulation seems to be a promising option to intensify the rehabilitation
and improve the exercise capacity of patients in the immediate postoperative period of cardiac surgery.
Objective: This study aimed to evaluate the hemodynamic (heart rate, systolic blood pressure, diastolic blood
pressure, and mean blood pressure) and respiratory (respiratory rate and oxygen saturation) responses to
neuromuscular electrical stimulation in the immediate postoperative period in patients submitted to cardiac
surgery and to verify its feasibility and safety.
Methods: This is a pilot randomized controlled trial, wherein critical patients in the immediate postoperative period
of cardiac surgery were randomly assigned to a control group, using sham neuromuscular electrical stimulation, or
an experimental group, submitted to neuromuscular electrical stimulation sessions (FES), for 60 min, with a 50-Hz
frequency, 200-μs pulse duration, time on: 3 s, and time off: 9 s. Data distribution was evaluated by the Shapiro–
Wilk test. The analysis of variance was used and a p-value < 0.05 was considered significant.
Results: Thirty patients were included in the study. The neuromuscular electrical stimulation was applied
within the first 23.13 ± 5.24 h after cardiac surgery, and no changes were found regarding the hemodynamic and
respiratory variables between the patients who underwent neuromuscular electrical stimulation, and those in the
control group.
Conclusions: In the present study, neuromuscular electrical stimulation did not promote changes in hemodynamic
and respiratory responses of patients in the immediate postoperative period of cardiac surgery. (Int J Cardiovasc
Sci. 2019;32(5):483-489)
Keywords: Thoracic Surgery; Cardiac Rehabilitation; Electric Stimulation Therapy; Diagnosis of Health Situation;
Heart Rate; Blood Pressure; Oxygen Level.

Introduction
Although cardiac surgery is an effective option
and a safe procedure that increase quality of life and
survival in patients with heart failure, it is still a complex
procedure with many possible complications.1-3 Muscle
proteolysis has been known to accelerate within 48
h after cardiovascular surgery, 2 when patients are
under significant mobilization restrictions, and use of

mechanical ventilation, vasoactive drugs, sedatives, and
analgesics, and the presence of catheters, thoracic, and
mediastinal drains. In this context, the rehabilitation of
patients after cardiac surgery becomes a challenge in the
intensive care unit (ICU).1-3
Early mobilization and physical exercise have
been considered as fundamental components in
the rehabilitation of patients in the postoperative
period of cardiac surgery.4,5 The functional status is
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known as being prognostic in patients submitted to
cardiac surgery at hospital discharge.6 In this context,
neuromuscular electrical stimulation (NMES) seems
to be a promising option to intensify the rehabilitation
of patients in the immediate postoperative period of
cardiac surgery.7
Previous studies have already shown the positive
effects of NMES on the exercise capacity of patients
with cardiovascular disorders,8,9 as well as its safety
regarding the hemodynamic and respiratory responses to
its use.10,11 However, studies evaluating the use of NMES
immediately after cardiac surgery are lacking, wherein
patients are more restricted to the bed and often require
vasoactive drugs.
The aim of this study was to evaluate the hemodynamic
and respiratory responses of patients to NMES session
performed in the immediate postoperative period of
cardiac surgery.

Material and Methods
Study design and population
This is a pilot, randomized, parallel, two-arm,
controlled trial performed at the cardiac ICU from
October 2013 to March 2014. This study was carried out
in accordance with the Declaration of Helsinki of 1975
(revised in 1983), was approved by the Research Ethics
Committee under number 429.256 and all the patients
provided their written consent. This study was submitted
to the Brazilian Registry of Clinical Trials (Registro
Brasileiro de Ensaios Clínicos-REBeC) under number
RBR-8vkw87. This study was initially performed to verify
safety and, subsequently, continued research with the
creation of a protocol to be used in this population to
verify the benefits of NMES.
Patients admitted to the ICU within the first 48 h
after coronary artery bypass grafting and/or valve
replacement were eligible for the study. Those
excluded were patients under mechanical ventilation,
age younger than 18 years old, body mass index > 40
kg/m2, previous neuromuscular diseases, dementia or
cognitive disorder, patients with intra-aortic balloon
and internal pacemaker, hemodynamic instability,
mean arterial pressure < 50 mmHg or > 120 mmHg,
dyspnea with oxygen saturation by pulse oximetry
(SpO 2 ) < 90%, patients with metallic implants,
dermatitis, damaged skin in the area to be stimulated,
and sensitivity changes.

NMES after cardiac surgery

Randomization
Once the patients met the inclusion criteria, they were
randomly assigned by an independent participant using
the electronic randomization system: http://random.org,
in a simple and confidential manner, to the experimental
group, who underwent NMES, or the control group, who
used sham NMES.

Blinding
The blinding of the investigators who carried out the
study was not performed. However, the patients were
blinded to the NMES/sham NMES use.

Intervention
In the intervention group, the use of NMES occurred
in only one instance, during the first 48 h of ICU stay.
The surface electrodes were attached to the quadriceps
and gastrocnemius muscles bilaterally through the FES
current, for 60 min, with a 50-Hz frequency, 200-ms pulse
duration, time on of 3 s, and time off of 9 s (NEUROMED
4080 CARCI Brazil). The NMES intensity was adjusted
to obtain a visible muscular contraction and, in case of
doubt, the contraction was confirmed by palpation of
the involved muscles. The patients did not voluntarily
perform muscle contraction.
Similar to the experimental group, patients in the
control group had surface electrodes attached to the
same muscle groups for 60 min with the NMES device
switched off (sham NMES).

Outcome measures
The hemodynamic variables (heart rate, HR; systolic
blood pressure, SBP; diastolic blood pressure, DBP; and
mean blood pressure, MBP) and respiratory variables
(respiratory rate, RR and SpO2) were collected before the
intervention (baseline), every 15 min during NMES (15, 30,
45, and 60 min) and after 15 min of the recovery period.
Regarding the study hemodynamic variables, the
HR was verified by a multiparametric monitor (OMNL,
OMNIMED, Belo Horizonte, Brazil) connected to the
patient through disposable electrodes on the thorax.
MBP, DBP and SBP were measured by invasive
invasive direct method through radial artery puncture.
Regarding the respiratory variables, RR was
measured by counting the breaths (inspiration and
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expiration) for 1 min. SpO2 was measured with a pulse
oximeter placed on the patient’s finger, connected to
the multiparametric monitor.

Statistical analysis
Data are shown as mean and standard deviation and
the categorical variables are shown as absolute numbers
and percentages. The statistical analyses were performed
with the software SPSS version 15.0 (IBM Corp., Armonk,
NY, EUA). Data distribution was evaluated by the
Shapiro–Wilk test. The analysis of variance for repeated
measurements (ANOVA) was used to compare changes
in means over the six timepoints (rest, 15, 30, 45, 60 min
and 15 min after of the recovery period), corresponding
to the intragroup analysis. Two-way repeated measures
ANOVA was used to compare means between two
groups over the six timepoints, corresponding to the
intergroup analysis. The Chi-Square test was used for
categorical variables and the t-test for independent
samples was used to compare the numerical variables
regarding patients’ characteristics between the groups.
Values of p < 0.05 indicated statistical significance.

Results
The study included 30 patients submitted to cardiac
surgery, with 15 patients in the experimental group
and 15 in the control group, respectively (Figure 1). In
the experimental group, the use of NMES occurred in
the first 23.13 ± 5.24 h and ,in the control group, 22.20
± 5.46 h after cardiac surgery.
No complications were observed during our protocol,
and none of the patients were excluded. The sample
characteristics are shown in Table 1.
No change was found in the hemodynamic and
respiratory variables in the patients submitted to
neuromuscular electrostimulation, as well as in the
control group patients. In addition, all hemodynamic
and respiratory parameters remained within normal
limits (Table 2).

Discussion
The main finding of this study was that an NMES
session did not result in any changes in HR, SBP,
DBP, MBP, RR, and SpO2 in patients in the immediate
postoperative period of cardiac surgery.
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In the past, many professionals working with
cardiovascular rehabilitation hesitated to prescribe
NMES to patients with heart disease, contraindicating
electrotherapy due to the risk of cardiac arrhythmia.3
Additional concerns that could contribute to the nonindication of NMES would be the concern that repeated
sustained muscle contractions would elevate total
peripheral resistance, resulting in acute elevations in blood
pressure and hemodynamic overload, increasing the risk
of cardiovascular complications in critically-ill patients.12
Despite these facts, NMES has been proposed
as a promising adjuvant therapy to increase the
physical capacity of patients involved in cardiovascular
rehabilitation programs, such as patients hospitalized
for heart failure,13 and in patients in the postoperative
period of cardiac surgery.14
Some authors have already investigated hemodynamic
responses to the use of NMES in healthy subjects, 15
exercise plus NMES in patients with heart failure,10
and in patients under critical care.11 However, only one
study investigated the safety of NMES immediately after
cardiac surgery.3 In this study, no patient showed changes
in blood pressure and HR that exceeded the safety
criteria defined by the study. The mean variation was
a maximum of 2.1 mmHg for SBP and 1.7 bpm for HR.3
In the present study, the majority of the patients
used inotropic agents, such as dopamine, dobutamine,
noradrenaline, and/or needed vasopressor support to
maintain their hemodynamic stability, which would lead
to extra concerns regarding the cardiovascular system
during NMES application. However, no statistical or
clinical changes were observed (4.53 bpm for HR; 2.93
mmHg for SBP, 3.27 mmHg for DBP and 1.73 mmHg for
MBP). No cardiac arrhythmia was reported either.
A previous study found that a session of NMES in
critically-ill patients caused an increase in SBP and
HR of 6 mmHg and 5 bpm, respectively, although
the authors stated that this result was not clinically
significant.16 Another author also found small changes
in HR, of approximately 1 bpm, and in SBP and DBP, of
approximately 1 mmHg, with no statistical significance
when NMES was applied on the femoral quadriceps of
critically-ill patients.17 These borderline increases in BP
and HR after the use of NMES in critically-ill subjects
are in agreement with the results presented by this
study, wherein one can observe similar variations of
these variables, including in the control group, with no
statistical and clinical difference between the groups.
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Figure 1 - Flowchart of participants during the trial.

Moreover, no reports of muscle pain, discomfort,
or fatigue that could lead to interruption of NMES
therapy, or even a dyspnea complaint, confirmed by the
maintenance of the respiratory variables of RR and SpO2,
were observed. Our findings are in agreement with those
of another study that found no significant changes in RR
and SpO2 with the use of NMES in critically-ill patients.17

The parameters used in the NMES studies are
divergent, ranging from 250 ms–400 ms for pulse
duration, 1.75 Hz–100 Hz for frequency, and 2–12 s to
4–24 s for the clicks.21 Some authors report that high
frequencies ≥ 50 Hz improved muscle strength,22 whereas
others state that the intensity of NMES response varies
based on the patient’s interaction.16

Our study had no dropouts. This is in accordance
to previous studies that reported low dropout rates of
1.5% in patients in the postoperative period3 and 11% for
patients with heart failure.18 These data support the use
of NMES, because it was well tolerated by the patients
during the acute phase, when they are submitted to
invasive procedures and subject to pain.2,19,20

Differently from the present study, another study
has shown that NMES induced energy expenditure
and cardiovascular response similar to other types
of exercise in other patient profiles, with higher HR
increases, but using low-frequency NMES techniques.23
This same study even suggested that this technique
using low frequency would lead to higher physiological
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Table 1 - Patients’ characteristics
NMES group

Control group

p

Coronary artery bypass grafting, n. (%)

7 (46.67)

5(33.33)

0.45

Valve Replacement, n. (%)

7 (46.67)

10(66.67)

0.26

Coronary artery bypass grafting + valve replacement, n. (%)

1 (6.67)

0 (0)

0.30

12 (80.00)

10 (66.67)

0.40

Hypertension, n. (%)

7 (46.7)

8 (53.33)

0.71

Diabetes, n. (%)

2 (16.67)

1 (10.00)

0.54

Rheumatic fever, n. (%)

7 (58.33)

5 (50.00)

0.45

-

1 (10.00)

0.30

23.13 (5.24)

22.20 (5.46)

0.64

9 (60.00)

5 (33.33)

0.14

Age, mean (SD), (years)

49.87 (14.37)

50.93 (14.56)

0.84

Left ventricular ejection fraction, mean (SD)

57.60 (10.49)

61.07 (7.84)

0.31

Cardiopulmonary bypass time, mean (SD) (min)

106.33 (15.52)

104.00 (17.95)

0.70

8 (53.33)

9 (60.00)

0.71

Dobutamine, n. (%)

5 (62.50)

4 (44.44)

0.69

Dopamine, n. (%)

4 (50.00)

3 (33.33)

0.66

Norepinephrine, n. (%)

3 (37.50)

2 (22.22)

0.62

0 (0)

2 (22.22)

0.14

1 (12.50)

0 (0)

0.30

Type of surgery

Comorbidities, n. (%)

Stroke, n. (%)
Time between admission to ICU and application, mean (SD), (hours)
Male sex, n. (%)

Intravenous Drugs at sessions, n. (%)

Nipride, n. (%)
Tridil, n. (%)

NMES: neuromuscular electrical stimulation, SD: standard deviation, ICU: intensive care unit; Chi-Square Test; Independent Sample Test.

responses than other classically used protocols with
high and moderate frequencies, similar to that used in
the present study. In this aspect, another factor that must
be taken into account is the stimulated muscle mass,
because larger muscular masses could lead to higher
physiological responses.23
However, regardless of the variety of parameters used
in the studies, a systematic review of NMES efficacy in
critically-ill patients indicates that this is a relatively
safe method for use in this type of patient,21 which is in
agreement with our data.
Thus, we proposed that NMES be used as postsurgical therapy considering the possible benefits
related to the use of this resource, as a shorter period of
exercise restriction, smaller strength decline and faster

recovery of muscle strength, consequently resulting in
higher tolerance by patients to recover their ambulation
capacity, functional levels and performance of activities
of daily life.

Study limitations
This study was limited by the use of a single session
of an NMES protocol. Other modalities of NMES should
be tested, as well as different times of use in patients at
the postoperative period of cardiac surgery.

Conclusion
In the present study, NMES did not promote changes
in hemodynamic and respiratory responses in the
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Table 2 - Results of hemodynamic and respiratory response reported as mean and standard deviation
Groups
NMES (n = 15)

Outcome

Overall
effect

Control (n = 15)
p
value*

Rest

15 min

30 min

45 min

60 min 15 after

82.06
(11.34)

0.945

81.00
(14.81)

79.87
(5.58)

81.53
(13.80)

80.73
(13.68)

82.47
(12.82)

81.73
(13.90)

0.997

0,527

113.93
(12.86)

112.40
(12.91)

0.928

108.80
(17.79)

114.40
(18.16)

111.80
(15.94)

112.60
(17.93)

113.40
(16.83)

113.53
(18.07)

0.964

0,784

67.60
(13.13)

68.4
(13.65)

65.27
(13.05)

0.981

64.47
(10.78)

66.67
(11.08)

66.00
(10.14)

65.80
(10.24)

64.73
(7.91)

65.47
(9.08)

0.991

0,388

81.40
(11.49)

83.30
(10.12)

81.93
(10.46)

81.20
(9.27)

0.995

81.27
(12.76)

82.87
(11.34)

81.40
(11.63)

83.47
(10.62)

82.13
(10.23)

83.07
(10.40)

0.992

0,922

23.60
(3.22)

22.60
(2.38)

23.00
(3.42)

22.93
(1.83)

23.40
(2.75)

0.634

23.40
(4.47)

23.93
(4.25)

22.67
(3.51)

23.20
(4.77)

24.33
(4.47)

24.13
(4.17)

0.896

0,089

96.87
(2.17)

96.87
(1.69)

96.80
(1.78)

96.93
(1.94)

97.07
(1.83)

0.996

96.40
(2.29)

96.47
(1.50)

96.40
(2.20)

97.13
(1.46)

96.87
(2.13)

97.47
(1.30)

0.511

0,322

Rest

15 min

30 min

45 min

60 min 15 after

HR

82.13
(10.87)

83.87
(12.70)

86.67
(19.57)

83.13
(11.53)

83.33
(12.50)

SBP

111.67
(14.43)

114.60
(14.97)

112.93
(13.34)

114.53
(12.78)

DBP

65.13
(14.34)

66.93
(12.81)

65.93
(13.39)

MBP

81.40
(12.98)

82.67
(10.87)

RR

24.33
(3.24)

SpO2

97.13
(1.77)

p
p
value* value t

NMES: Neuromuscular Electrical Stimulation; HR: heart rate (beats/min); SBP: systolic blood pressure; (mmHg); DBP: diastolic blood pressure (mmHg); MBP:
mean blood pressure (mmHg); RR: respiratory rate (breaths/min); SpO2: oxygen saturation by pulse oximetry (%); 15 after: 15 minutes after; *: p values in intragroup comparison; t- p values in intergroup comparison. ANOVA, p > 0.05.

immediate postoperative period of patients submitted
to cardiac surgery.
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EDITORIAL

Neuromuscular Electrical Stimulation: A Promising Modality of Exercise Training in
Cardiovascular Rehabilitation Phase I?
Sergio Chermont1,2 and Mônica Quintão1,3
Universidade Federal Fluminense,1 Niterói, RJ - Brazil
Hospital Santa Martha,2 Rio de Janeiro, RJ – Brazil
Instituto Nacional de Câncer,3 Rio de Janeiro, RJ – Brazil
Editorial related to the article: Neuromuscular Electrical Stimulation on Hemodynamic and Respiratory Response in Patients Submitted to Cardiac
Surgery: Pilot Randomized Clinical Trial

There are currently few indications for the use of
neuromuscular electrical stimulation (NMES) in cardiac
patients that are based on systematic reviews or even
meta-analyses from the perspective of evidence-based
practice. Therefore, the therapeutic potential of NMES
is probably still poorly explored. Previous studies have
shown benefits of NMES in patients with stable chronic
heart failure (CHF).1 However, we wonder whether the
application of this technique in cardiac patients has been
extensively explored. We are certainly dealing with a
new therapeutic possibility so far rarely recommended
and employed in patients with cardiovascular diseases,
especially in intrahospital cardiovascular rehabilitation.
In this scenario, what could be added to the current
knowledge and its main indications?
In the absence of well-defined protocols, feasibility
and safety studies may be considered as a starting point
for further studies and for paving the way clinical trials
and to determine whether or not the conduct is favorable
for a patient`s specific clinical condition. So, what would
be the role of NMES in heart surgery?
Cerqueira et al.,2 used NMES in patients undergoing
cardiac surgery in the immediate postoperative period.
This study evaluated the effects of NMES on systolic
blood pressure, diastolic blood pressure and heart rate
(HR) and peripheral oxygen saturation, which can be
considered as independent predictive variables with

Keywords
Heart failure; Thoracic Surgery; Transcutaneous
Electric Nerve Stimulation; Cardiac Rehabilitation.

a negative impact on adverse events in the immediate
postoperative period of cardiac surgery.2
The authors in this study demonstrated that in the
first 23.13 ± 5.24 hours after cardiac surgery there were
no abnormalities in hemodynamic and respiratory
parameters between patients who underwent NMES
and their respective control group.2 By investigating
the feasibility and safety of the use of this technique in
patients, Cerqueira et al.2 reported that, in their sample,
NMES did not determine significant abnormal findings
that could result in risk to patients in the immediate
postoperative period.2
NMES can be considered a promising new modality of
exercise training in cardiovascular rehabilitation (CVR).
In fact, the use of this technique in patients with heart
failure (NYHA III/IV) and reduced functional capacity
led to improved exercise tolerance in those patients who
could not perform conventional exercises.3-5 According
to meta-analyses on the use of NMES, Cerqueira et al.
used this technique as intensely as in other studies that
produced benefits in patients with HF.1,5
During phase I of CVR, as in the case of patients in
the postoperative period of cardiac surgery, conventional
exercise is recommended as the first choice, especially
in individuals who have the ability to do so.6 Patients
in the postoperative period of cardiac surgery often
present loss of cardiopulmonary capacity. A recent study
evaluated four different CVR protocols in 40 patients in
the postoperative period of cardiac surgery. Protocols
that included early ambulation and exercise of the
four segments decreased in-hospital functional losses,
improved recovery and walking distance.7 This type of
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protocol, even when done briefly, is safe and effective
for these patients.8

hemodynamic abnormalities must exist to ensure
progressive adaptations to exertion.9

However, evidence such as this one does not make
it impossible for NMES to be used as an adjuvant
treatment or in patients with no functional capacity to
perform dynamic exercises. Therefore, the indication
and prescription of the modality to be performed should
be analytical and precise, considering that most of the
progress in research studies showing the benefits of
NMES converge to the scenario of patients with HF who
cannot perform conventional dynamic exercises.1,5

Otherwise, the investigation of restricted
hemodynamic parameters may not reflect the true extent
of response to NMES. It is important to measure other
hemodynamic parameters both for patient safety and to
infer physiological adaptations, such as systolic volume,
cardiac output and peripheral vascular resistance
response, etc., which could provide guidance in the
immediate postoperative period of cardiac surgery,
especially in the presence of vasopressor use.3

NMES does not yet have a well-defined role in the
postoperative period of cardiac surgery, and little is
known about whether it would play an important role
in early physiological adaptations in an intrahospital
CVR protocol.

Unlike Cerqueira et al.,2 a recent study demonstrated
changes in both systolic volume, cardiac output and
systemic vascular resistance from using NMES in patients
with HF and reduced ejection fraction.10

The intensity of acute physiological responses to
exercise involves increased HR, ventilation, catecholamine
release, and autonomic responses, which reflect an
individual’s ability to undergo repetitive and regular
adjustments that determine physiological adaptations
which promote increased performance and exercise
capacity.9
Cerqueira et al., 2 found that the absence of
hemodynamic abnormalities could be an indication of
a safety parameter. However, in the scenario of phase
I CVR, in order to use NMES as an adjuvant technique,

The design and methodology applied in the study
by Cerqueira et al.,2 were careful and sufficient to
confirm the hypothesis, but measurements of other
more complex hemodynamic and autonomic responses
may actually ensure feasibility and safety and provide
more information about the mechanism of benefit and
usefulness of this technique as an adjuvant resource for
intrahospital CVR. Although the intensity of NMES used
is compatible with most studies, other intensities can also
be tested and compared to measure the magnitude of
their responses. Further studies are needed to pave the
way for the implementation and corroboration of new
protocols with NMES.
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Incidence of Conduction Disorders and Requirements for Permanent Pacemaker After
Transcatheter Aortic Valve Implantation
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Colafranceschi, Clara Weksler, Leandro Cordeiro Dias Rodrigues, Gustavo de Castro Lacerda
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Abstract
Background: Transcatheter aortic valve implantation (TAVI) has become a therapeutic option for high-risk or nonoperable patients with severe symptomatic aortic stenosis. Atrioventricular conduction disturbances requiring
permanent pacemaker (PPM) are a common and clinically important complication.
Objectives: To evaluate the incidence of conduction disorders (CDs) after TAVI and the need for subsequent PPM
implantation. To identify the predictors of postoperative PPM implantation.
Methods: Retrospective study. All patients who underwent TAVI in a public hospital from December/2011 to
June/2016 were included. Multivariate analysis was conducted to establish the predictor of permanent pacemaker
implantation. Survival curves were constructed by the Kaplan-Meyer method. Statistically significant variables
were those with p value < 0.05.
Results: 64 patients with AS underwent TAVI. Eleven patients were excluded. TAVI induced a new CD in
40 (77%) of the remaining 53 patients. The most common new CDs were 3rd degree AV block (32%) and left bundle
branch block (30%). Sixteen patients (30,2%) underwent PPM implantation during the index hospitalization.
On univariate analysis the risk factors for PPM implantation were CoreValve® use (OR: 1,76; P = 0,005), larger
prosthesis implantation (P = 0,015), presence of a QRS ≥ 120 ms (OR: 5,62; P = 0,012), and 1st degree AV block
(OR: 13; P = 0.008). On multivariate analysis the presence of 1st degree AV block predicted the need for PPM.
Conclusion: TAVI induced CDs requiring PPM in 30% of the patients. The presence of 1st degree AV block
predicted the need for PPM. (Int J Cardiovasc Sci. 2019;32(5):492-504)
Keywords: Atrioventricular Block; Bundle-Branch Block; Aortic Valve Stenosis/therapy; Transcatheter Aortic
Valve Implantation/methods.

Introduction
Aortic stenosis (AoS) is the most common valve
disease in developed countries, affecting approximately
3% of the population older than 75.1 In Brazil, with an
increase in life expectancy, a significant increase in cases
of degenerative AoS is expected for the coming years.2
The mortality rate of patients with symptomatic
AoS is approximately 50% in the first 2 years with
no surgical treatment.3,4 Aortic valve replacement is
associated with low mortality when performed in

patients without severe comorbidities.5 However, at
least 30% of symptomatic patients with severe AoS are
not operated because of the presence of comorbidities,
ventricular dysfunction or old age.6,7 A less invasive
form of treatment would be an attractive alternative for
patients with high surgical risk.
Transcatheter aortic valve implantation (TAVI) is
a recently developed technique for the treatment of
symptomatic patients with severe AoS considered to
be inoperable or at high surgical risk.8-13 The 2 types
of aortic valve prosthesis most used for percutaneous
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implantation are: A CoreValve® (self-expanding) and
Sapien® (balloon-expandable).11,12-16
Percutaneous implantation has evolved a lot over the
past years, but it presents some challenges. Conduction
disorders requiring permanent pacemaker implantation
are among the main complications of the procedure.
TAVI is associated with a greater need for pacemakers
compared to surgery, particularly when the CoreValve®
prosthesis is used.17-24
In addition to the greater need for permanent pacemaker
implantation, a higher incidence of intraventricular
conduction disorders has been demonstrated, notably left
bundle branch block (LBBB) after TAVI. Several authors
have shown that the development of LBBB after TAVI is
associated with a greater need for pacemaker, ventricular
dysfunction and increased long-term mortality.25-27
The objectives of this study are to determine the
incidence of new conduction disorders and the need for
a permanent pacemaker after TAVI, to identify predictors
of the need for a permanent pacemaker, and to conduct an
exploratory analysis to describe the long-term mortality
of patients who developed conduction disorders.

Methodology
Retrospective study. The study included all patients
undergoing TAVI in a major public cardiology
hospital from December 2011 to June 2016. TAVI was
recommended for patients with severe AoS considered
to be inoperable or at high surgical risk by a Heart
Team of clinical cardiologists, interventional surgeons
and cardiac surgeons. The decision of surgical risk was
obtained by calculating the EuroSCORE I.28 The decision
on the best form of treatment — clinical, surgical or
TAVI — was taken by the Heart Team, considering
the risk assessed by Euroscore and other variables not
considered in the score but increased the surgical risk,
such as the presence of porcelain aorta, fragility level,
hostile chest and cirrhosis of the liver.
The feasibility of TAVI was determined after analysis
of tomographic images from aortic measurements, aortic
ring diameter, coronary artery height and femoral artery
caliber. Some factors involved in planning the procedure,
such as the best access route and the type and size of the
prosthesis to be implanted, were defined by the surgical
and interventional team after analysis of tomographic
images. The prostheses used were CoreValve ® from
Medtronic, Sapien® from Edwards and Inovare® from

Braile. The access routes were transfemoral, transapical,
transaortic and the subclavian artery. Transfemoral
access was the preferred route in the absence of severe
iliac or femoral artery disease. The transapical access
route was recommended for patients with inadequate
vascular access. The prostheses used for transapical
access were Sapien® and Inovare®. All implants were
performed under general anesthesia. Temporary
transvenous pacemaker was implanted in all patients
before the procedure and maintained for at least 48 hours.
The study was approved by the local research ethics
committee and all patients undergoing TAVI signed an
informed consent.
All data were collected by the first author of
this manuscript by reviewing medical records. The
electrocardiograms available in the medical records
were ordered according to the dates they were taken.
These electrocardiograms were divided into 4 groups:
Pre-TAVI ECGs, ECGs taken after TAVI but still in the
intensive care unit, ECGs after TAVI taken at the ward
and ECGs taken at outpatient follow-up. The ECGs
were analyzed independently by the author and a
second cardiologist. The electrocardiographic reports
followed the criteria defined by the Brazilian Guidelines
on Electrocardiography.29
The criterion used to recommend a permanent
pacemaker still in the operating room after the TAVI
was implanted was the presence of high-grade AVB
or intrinsic rhythm of less than 40 beats per minute
during inhibition of the temporary pacemaker.
Recommendations of a permanent pacemaker while
in hospital were determined by a team of clinical
cardiologists, electrophysiologists and intensivists,
considering the Brazilian and European guidelines for
the implantation of artificial cardiac pacing devices.30,31

Statistical analysis
Statistical analysis was performed using SPSS and
Microsoft Excel.
The dichotomous variables possibly predicting the
need for permanent pacemaker implantation during
hospital stay were determined by preparing contingency
tables and determining the odds ratio. The P value was
calculated using Fisher’s exact test. Every association
with P < 0.05 was considered significant.
The continuous variables of normal distribution that
were predictors of the need for permanent pacemaker
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implantation during hospital stay were presented as
mean ± standard deviation, distribution variables other
than normal were presented as median ± interquartile
range. Distribution of the continuous variables of patients
who underwent permanent pacemaker implantation
during hospital stay were compared using unpaired t
test (used in normal distribution variables) or using the
Mann-Whitney test (used in variables with distribution
other than normal). Variables with p value < 0.05 were
considered statistically significant.
For the multivariate analysis, logistic regression
that included the variables with P value < 0.25 in the
univariate analysis was used. The selection of variables
in the model was performed using the step-wise method.
Survival curves and pacemaker-free survival
were constructed using the Kaplan-Meier method.
Comparisons between the survival curves of patients
undergoing implantation of different types of prostheses,
and patients with conduction disorders or patients
with no conduction disorders were compared using the
Log-rank test. Again, results with P value < 0.05 were
considered statistically significant.

Results
Characteristics of the population and description of
the procedure
From December 2011 to June 2016, 64 patients
underwent TAVI at INC. Five patients with pacemakers
and 6 patients with biological aortic prosthesis dysfunction
were excluded before TAVI.
The mean age of the 53 patients included was 78.4
years and most of them were females (64.2%). The median
of the EuroSCORE was 10.8% (Interquartile range: 7.9516.8%). Mean ejection fraction was 58.8% with median of
62.4%. Table 1 shows the baseline characteristics of the
53 patients included in the study.
Table 2 describes the electrocardiographic findings of
52 of the 53 patients who underwent TAVI. The medical
records of one of the 53 patients had no electrocardiogram
available for analysis, but it was said that the patient was
in sinus rhythm. Fourteen patients (26.4%) had atrial
fibrillation and 39 were in sinus rhythm. The median PR
interval of these patients was 160 ms (Interquartile range:
160-200 ms). The median duration of QRS complexes was
100 ms (Interquartile range: 80-140 ms) and LBBB was in
17% of the cases (9/52).

Requirements for permanent pacemaker after TAVI

Table 1 - Characteristics of the 53 patients included in
the study
Number/total and (%)
Age (mean ± SD)
Male sex
Body mass index (mean ± SD)

78.4 ± 18.11
19/53 (35.8%)
26.13 ± 5.22

Cardiovascular risk factors:
Hypertension

47/53 (88.7%)

Diabetes

14/53 (26.4%)

Dyslipidemia

48/53 (71.7%)

Smoking

11/53 (20.8%)

Coronary artery disease

28/53 (52.2%)

History of myocardial infarction

5/53 (9.41%)

History of PCI

10/53 (18.9%)

History of CABG surgery

6/53 (11.3%)

Others comorbidities:
History of stroke or TIA

7/53 (13.2%)

Presence of porcelain aorta

12/53 (22.6%)

PASP > 50 mmHg

13/53 (24.5%)

COPD

19/53 (17.0%)

Creatinine > 2 mg/dl

4/53 (6.90%)

Pre-implantation symptoms:
History of syncope

9/53 (17.0%)

NYHA II

10/53 (18.9%)

NYHA III or IV

43/53 (79.1%)

Use of negative chronotropic
medication:

30/53 (56.6%)

Beta-blockers

25/53 (47.2%)

Calcium channel blocker

1/53 (1.90%)

Amiodarone

2/53 (3.80%)

Digoxin

5/53 (9.40%)

Etiology of valve disease:
Degenerative AoS

50/53 (94.3%)

Bicuspid aortic valve

3/53 (5.70%)

EuroSCORE:
EuroSCORE median [IQR]
EuroSCORE > 15%

10.8 [7.95 - 16.81]
15/53 (28.3%)
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Cont. Table 1 - Characteristics of the 53 patients
included in the study
Number/total and (%)
LV ejection fraction:
LVEF (mean ± SD)

58.83 ± 16.67

LVEF < 40%

9/53 (17.0%)

LV/AO gradients in mmHg:
Mean LV/AO grad (mean ± SD)

53.4 ± 18.7

Maximum LV/AO grad (mean
± SD)

80.8 ± 22.6

LV hypertrophy

44/53 (83.0%)

Mitral annulus calcification

28/53 (52.8%)

SD: standard deviation; IQR: interquartile range; PCI:
percutaneous coronary intervention; CABG: coronary artery
bypass grafting; TIA: transient ischemic attack; COPD: chronic
obstructive pulmonary disease; LV: left ventricle; FE: ejection
fraction; Grad: gradient; AO: aorta.

Table 2 - Echocardiographic characteristics of patients
Number/total and (%)
Cardiac rhythm
Sinus rhythm

39/53 (73.6%)

Atrial fibrillation or flutter

14/53 (26.4%)

HR (mean ± SD)

72 bpm ± 13.2

HR < 60 bpm

8/52 (15.1%)

Most patients (39 of 53 - 73.6%) had the CoreValve®
prosthesis implanted. Eight received Sapien® (15.1%)
and 6 received Inovare® (11.2%) (table 3). The sizes of the
prostheses used were: number 20 (1 Inovare® prosthesis),
number 23 (6 Sapien® prostheses), number 24 (1 Inovare®
prosthesis), number 26 (1 Sapien® prosthesis, 2 Inovare®
prostheses and 14 CoreValve® prostheses), number 28
(1 Inovare® prosthesis), number 29 (1 Sapien® prosthesis
and 19 CoreValve® prostheses), number 30 (1 Inovare®
prosthesis) and number 31 (6 CoreValve® prostheses).
Balloon pre-dilation was performed in only 30% of the
cases. In 7 patients, a second prosthesis was implanted
(CoreValve® in CoreValve®). The femoral artery was the
most used access route (81% of the cases) followed by
the transapical route.

Incidence of new conduction disorders and need
for pacemaker
Forty of the 52 patients (77%) developed new conduction
disorders after TAVI, with 23 new atrioventricular
conduction disorders, 13 new interventricular conduction
disorders and 4 new mixed conduction disorders (firstdegree AVB and concomitant LBBB). (Figure 1)
Twelve of the 52 (23%) ECG patients available for
analysis did not develop new conduction disorders after
TAVI. None of them died. Eight of these 12 patients had

Table 3 - Echocardiographic variables of the procedure
Number/total

7/41 (13.2%)

Type of prosthesis:

Median PR interval [IQR]

160 ms [160 – 200]

CoreValve®

39/53 (73.6%)

Median QRS duration [IQR]

100 ms [80 – 140]

Sapien®

8/53 (15.1%)

LBBB

9/52 (17.0%)

Inovare®

6/53 (11.2%)

RBBB

9/52 (17.0%)

Pre-dilatation with balloon

16/53 (30.2%)

LAHB

11/52 (20.8%)

Need for 2 valve (valve-in-valve)

7/53 (13.2%)

LPHB

0/52 (0%)

Prosthesis size in mm (mean ± SD)

27 ± 2.60

First-degree AV block

LBBB or RBBB
First-degree AVB or bundle branch
block

18/52 (34.0%)
20/52 (38.4%)

IQR: interquartile range; LBBB: left bundle branch block; RBBB:
right bundle branch block; LAHB: left anterior hemiblock; LPHB: left
posterior hemiblock; AVB: atrioventricular block.

nd

Access routes:
Femoral artery

43/53 (81.1%)

Transapical

6/53 (11.3%)

Transaortic

3/53 (5.70%)

Subclavian artery

1/53 (1.90%)
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normal AV and interventricular conduction before TAVI
and remained without any conduction disorders after
the procedure. Two patients had LBBB before TAVI and
remained with LBBB after the procedure. One patient
had an LAHB prior to TAVI and persisted with LAHB
after the procedure and one patient who had first-degree
AVB with RBBB maintained these electrocardiographic
abnormalities after implantation.
Of the 53 patients included in the study, 16 (30.18%)
had a permanent pacemaker implanted before discharge.
The pacemaker was implanted in the operating room
after TAVI in 11 of the 16 patients (68.7%). These 11
patients maintained complete atrioventricular block and
escape rhythm with enlarged QRS complexes during
pacemaker inhibition at the end of the procedure. In
5 patients, the pacemaker recommendation occurred
between the 3rd and the 8th day after the procedure.
CAVB was the recommendation of pacemaker implant
in 5 of the 6 patients. In 1 patient, the pacemaker was
recommended by second-degree AVB.
Four of the 53 patients (7.5%) died before discharge.
All deaths occurred in female patients. Three died of

52 patients undergoing
TAVI with ECG available
for analysis

complications related to the procedure in the first 24
hours of implantation and one death occurred 48 days
after TAVI due to cardiogenic shock. All patients who
died had developed new conduction disorders (Figure 1).

Predictors of the need for pacemaker
Forty-nine patients were discharged. Table 4 compares
the characteristics of the 16 patients who underwent
pacemaker implantation with the characteristics of the
33 who were discharged without the need for pacemaker
implantation. In the univariate analysis, the percentage of
patients with QRS complexes ≥ 120 ms and first-degree
AVB was higher in the group that was discharged with
permanent pacemaker than in those who did not need
this device. QRS ≥ 120 ms was present in 68.8% of the
patients who had pacemakers implanted and in 28.1%
of those who did not have pacemakers implanted
(odds ratio: 5.62; 95% CI 1.52 to 20.80; p = 0.012). Firstdegree AVB was found in 50% of the patients who had
pacemakers implanted and in 7.1% of those who did not
have it implanted. (Table 4)

All patients were
discharged. None had
pacemaker implanted.

12 patients did not develop new conduction
disorders - (23%)

1 DEATH during
outpatient
follow-up

40 patients developed new conduction disorders - (77%)
4 patients developed NEW mixed
conduction disorders. All with first-degree
AVB and LBBB (7.8%)

23 patients developed new AV
conduction disorders (44.2%)

First-degree
AVB / 5 pat.
(9.6%)

Seconddegree AVB /
1 pat. (1.9%)

13 patients developed NEW
interventricular conduction
disorders (25%)

LBBB
16 pat.
(30.7%)

Complete
AVB / 17
pat. (32.7%)

RBBB
zero
patient

LAHB
1 pat.
(1.9%)

4 DEATHS

16 patients undergoing
permanent PACEMAKER
implantation before discharge

14 patients with new
LBBB were discharged
(10 LBBB and 4 LBBB +
first-degree AVB)

Figure 1 - New conduction disorders after transcatheter aortic valve implantation.
TAVI: transcatheter aortic valve implantation; dis.: disorder; LBBB: left bundle branch block; RBBB: right bundle branch block; LAHB: left anterior
hemiblock; IV: intraventricular; AV: atrioventricular; AVB: atrioventricular block; pat.: patients.
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Table 4 - Comparison of characteristics of patients who were discharged with and without permanent pacemaker
33 patients were discharged
without permanent pacemaker

16 patients had permanent pacemaker
implanted while in hospital

Odds ratio
(95% CI),
p value

79.09 ± 8.46

78.63 ± 8.4

0.857

Male sex

12/33 (36.4%)

7/16 (43.8%)

0.756

Hypertension

29/33 (87.9%)

14/16 (87.5%)

1.00

Diabetes

10/33 (30.3%)

3/16 (18.8%)

0.501

Dyslipidemia

22/33 (66.7%)

12/16 (75%)

0.743

Smoking

8/33 (24.2%)

2/16 (12.5%)

0.463

Coronary artery d.

17/33 (51.5%)

9/16 (53.3%)

0.771

History of myocardial
infarction

5/33 (15.2%)

0/16 (0.0%)

0.158

History of PCI

6/33 (18.2%)

4/16 (25%)

0.708

6/33 (19%)

0/16 (0.0%)

0.158

History of syncope

7/33 (21.2%)

1/16 (6.3%)

0.245

Neg. chron. medication

19/33 (57.6%)

9/16 (56.3%)

1.00

Median Euroscore [IQR]

10.9 [8.57 - 17.65]

10.25 [6.92 - 14.20]

0.675

HR (mean ± SD)

72.78 ± 11.29

73.43 ± 16.8

0.870

HR < 60 bpm

4/32 (12.5%)

4/16 (25%)

0.413

QRS duration in ms
Median [IQR]

100 [80 – 120]

140 [100 to 160]

0.013

QRS ≥ 120 ms

9/32 (28.1%)

11/16 (68.8%)

5.62 [1.52 - 20.80]
p = 0.012

Median PR interval [IQR]

160 [160 – 200]

190 [160 to 250]

0.984

Atrial fibrillation or flutter

7/33 (21.2%)

6/16 (37.5%)

0.304

First-degree AV block

2/28 (7.1%)

5/10 (50.0%)

13.00 [1.95 - 86.80]
p = 0.008

LBBB

4/32 (12.5%)

5/16 (31.3%)

0.137

RBBB

3/32 (9.4%)

5/16 (30.0%)

0.096

LAHB

5/32 (15.6%)

5/16 (31.3%)

0.266

LVEF (mean ± SD)

58.78 ± 17.82

55.65 ± 14.88

0.540

Max AO LV grad
(mean ± SD)

80.0 ± 23.1

80.0 ± 20.4

0.989

HVE on Echo

26/33 (78.8%)

15/16 (93.8%)

0.245

Mitral annulus calcification

15/33 (45.5%)

10/16 (62.5%)

0.363

Clinical variables:
Age (mean ± SD)

History of CABG surgery

Echocardiographic variables:

Echocardiographic variables:
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Cont. Table 4 - Comparison of characteristics of patients who were discharged with and without permanent pacemaker
33 patients were discharged
without permanent pacemaker

16 patients had permanent pacemaker
implanted while in hospital

Odds ratio
(95% CI),
p value

21/33 (63.6%)

16/16 (100%)

1.76 [1.33 - 2.33]
p = 0.005

3/33 (9.1%)

4/16 (25%)

0.195

27/33 (81.8%)

15/16 (93.8%)

0.401

26.87 ± 2.50

28.56 ± 1.96

Variables related to the implant:
CoreValve® implant
2nd valve required
Femoral access
Prosthesis size in mm

IQR: interquartile range; LBBB: left bundle branch block; RBBB: right bundle branch block; LAHB: left anterior hemiblock; LPHB: left posterior
hemiblock; AVB: atrioventricular block.

The CoreValve® implant was associated with the
pacemaker implant in a statistically significant way in
the univariate analysis (odds ratio: 1.76; (95% CI: 1.33
to 2.33; p = 0.005). All patients undergoing permanent
pacemaker implantation were CoreValve® patients.
Larger prostheses were also associated with a greater
need for permanent pacemaker implantation (Table 4).
In the multivariate analysis, the only variable
considered to be an independent predictor of the need
for pacemaker implantation after TAVI was the presence
of first-degree AVB before implantation of the prosthesis.
(Odds ratio: 13.00; 95% CI 1.95 to 86.80; p = 0.008).
Survival of patients undergoing TAVI: Median
follow-up of the 53 patients undergoing TAVI was 363
days with an interquartile range of 86.5 to 755.5 days.
During this follow-up, 13 (24.5%) died (4 during index
admission and 9 at outpatient follow-up). Eight of the 9
patients who died during follow-up had either LBBB or
permanent pacemaker. The survival of patients who did
not develop new conduction disorders was higher than
those with new conduction disorders, but this result was
not statistically significant (p = 0.26). (Figure 2)
Nineteen (35.8%) of the 53 patients had pacemakers
implanted throughout the study (16 during index
admission and 3 at outpatient follow-up). Pacemaker-free
survival was significantly lower in the group of patients
who had CoreValve® implanted, in patients who had
first-degree AVB before TAVI and in those with QRS
complex greater than 120 ms before TAVI. Pacemakerfree survival was also lower in patients who had RBBB
prior to TAVI. This result was not statistically significant
(p = 0.08) (Figures 3 and 4).

Discussion
The benefits of TAVI include: improved functional
class and quality of life, increased ejection fraction and
increased short- and long-term survival.9-12 Despite some
favorable clinical outcomes, complications such as the
development of LBBB and AVB requiring pacemakers
are a source of concern.
The high incidence of conduction disorders after
TAVI can be explained by the anatomical proximity
of the conduction system to the aortic valve.32 TAVI
involves the exclusion of valve tissue by the prosthesis
and compression of the annulus and adjacent structures,
including the fibrous skeleton of the heart and the
conduction system. A necropsy study of a patient who
had CAVB after TAVI demonstrated the presence
of a hematoma in the interventricular septum that
compressed the bundle of His.33
In this study, 77% of the patients developed new
conduction disorders during index admission. These
findings are identical to those described by Fraccaro et
al. in 64 patients undergoing TAVI,24 and very similar to
those described in the studies by Calvi et al., who found
new conduction disorders in 68% of the 30 patients who
underwent the procedure.23
In this study, it was found that 30.7% of the patients
developed LBBB. This finding is similar to that
described by Houthuizen et al., who found a new LBBB
in 34% of the 679 patients who underwent TAVI.25
The incidence of LBBB after TAVI can range from 4 to
65% depending on the prosthesis used. According to
Martinez et al., the frequency of a new LBBB after the
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Survival

Survival
Censored

Without new conduction disorders
With new conduction disorders
0 = censored
1 = censored

Survival

499

Days of follow up after TAVI
Figure 2 - Survival curves of the 53 patients undergoing TAVI and comparison between the survival of patients who developed and
who did not develop new conduction disorders.
TAVI: transcatheter aortic valve implantation; dis.: disorder.

implantation of a self-expanding prosthesis ranges from
22 to 65%, while with the use of a balloon-expandable
prosthesis, it ranges from 4 to 30.2%.34 In the study by
Testa et al., the onset of LBBB after TAVI was observed
in 43% of the 1,060 patients treated with the CoreValve®
prosthesis. According to this author, the presence of
LBBB is associated with a higher rate of pacemaker
implantation up to 30 days after TAVI.26
Sixteen of the 53 patients (30.2%) included in
this study had a permanent pacemaker implanted

during index admission. In a review of 42 studies, the
recommendation for pacemaker implantation after
TAVI ranged from 4 to 51%.19 The highest incidence
was described by Akin et al.17 and the lowest one was
found in the study by Eltchaninoff et al.16
The risk factors for the need for a permanent
pacemaker after TAVI found in this study in the
univariate analysis were: use of CoreValve® prosthesis,
implantation of larger prostheses, QRS complex ≥
120 ms and first-degree AVB. In this study, all of the 16
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Free from permanent pacemaker
implantation

Free from permanent pacemaker
implantation

Requirements for permanent pacemaker after TAVI

Days of follow up after TAVI
Figure 3 - Permanent pacemaker-free survival after transcatheter aortic valve implantation and comparison between pacemaker-free
survival in patients undergoing CoreValve® implant and in patients undergoing implantation of other prostheses.

patients who needed a pacemaker had the CoreValve®
prosthesis implanted. Other authors also demonstrated
that the need for a permanent pacemaker with the
CoreValve® prosthesis is significantly higher compared
to the Sapien® prosthesis.16-19,21-24 In the study by Piazza et
al., who used the CoreValve® prosthesis, the pacemaker
implant rate was 19% in 91 patients evaluated.22 In the
PARTNER study, which used Sapien® prostheses, this

rate was 3.8% in 699 patients evaluated up to 30 days
after the procedure.10 In the study by Aktug et al., 20 of
the 72 patients (28%) who had the CoreValve® prosthesis
implanted required a permanent pacemaker, whereas
only 4 of the 82 patients (5%) who had Sapien® implanted
required the device.35
Due to its longer length (53 to 55 mm), the CoreValve®
prosthesis extends from the ascending aorta to the LV
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Free from permanent pacemaker
implantation

Free from permanent pacemaker
implantation

Without RBBB
With RBBB
0 = censored
1 = censored

QRS < 120 ms
QRS > 120 ms
00 - censored
1,00 - censored

Without first degree AV block
With first degree AV block
Censored
Censored

Free from permanent pacemaker
implantation

501

Days of follow up after TAVI
Figure 4 - Comparison between pacemaker-free survival in RBBB and non-RBBB patients, in patients with QRS > 120 ms and in those
with QRS < 120 ms and in patients with first-degree AVB and in those without first-degree AVB.
RBBB: right bundle branch block; AVB: atrioventricular block; TAVI: transcatheter aortic valve implantation.
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outflow tract. During implantation, the lower third of
the prosthesis may compress the interventricular septum
and the conduction system.19,22,24,36 The Sapien® prosthesis
extends a few millimeters below the annular plane. The
lower incidence of conduction disorders with the Sapien®
prosthesis is due to a higher implant and less extension
of the prosthesis in the LV outflow tract.19,22,24
The implantation of larger prostheses was associated
with a greater need for pacemakers in this study. The
mean prosthesis size of patients who had pacemaker
implanted was significantly higher than that of those who
did not have any pacemaker implanted. The implantation
of larger prostheses was also a predictor of the need
for pacemakers after TAVI in a multicenter study that
evaluated 243 patients in the UK.36
The presence of previous conduction disorders is a risk
factor for the development of AVB in both conventional
surgery and TAVI. 19,20 In this study, patients with
history of first-degree AVB had a 13-fold higher risk
of pacemaker implantation compared to those without
first-degree AVB. The presence of first-degree AVB before
TAVI was also a predictor of the need for pacemakers in
the FRANCE-TAVI Registry16 and in the studies by De
Carlo et al. and Bleiziffer et al.37,38
In this study, patients with QRS complex duration
≥120 ms had a 5-fold increased risk of pacemaker
implantation compared to those who did not have the
same ECG finding before TAVI. The presence of previous
conduction disorders was an independent predictor of
the need for pacemakers in a meta-analysis published
by Siontis et al.19
In the multivariate analysis, the only variable
considered to be an independent predictor of the need for
pacemaker implantation after TAVI was the presence of
first-degree AVB before implantation of the prosthesis. It
should be noted that this is a retrospective design study
that reports the initial experience of a single center with
a small sample size. Thus, the multivariate analysis
presented has low statistical power, which means that
there is a considerable chance of type II error. Despite
these limitations, the results found were similar to those
described in the literature.
Other factors associated with the development of
conduction disorders after TAVI, such as depth of selfexpanding prostheses and calcification in the outflow
tract were not evaluated in this study. The excessively
low valve implantation was associated with the
development of conduction disorders after TAVI in some
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series published in the literature.19,22,24 Piazza described a
significant correlation between the depth of the implant
in the LVOT and the onset of LBBB after implantation of
self-expanding prosthesis.22
History of conduction disorders after TAVI is not well
understood yet, because it is a relatively new technology
and further studies are required to say the best course
of action to be taken in the development of conduction
disorders. Implantation of permanent pacemaker after
TAVI is justified among seniors with cardiac structural
disease. Potential problems related to the use of
provisional transvenous pacemaker, such as ventricular
perforation, infection, prolonged immobilization and
longer hospital stay, contribute to reduced threshold
of indication of permanent artificial cardiac pacing.
It is known that displacement of the electrode of the
provisional pacemaker can cause catastrophic failures
with potentially serious consequences, exposing the
patient to the risk of asystole and death. These facts justify
the decision of implanting permanent pacemaker earlier,
a conduct supported by experts, but not based on the
results of randomized studies, as these are not available
in this particular situation.39
On the other hand, implantation of permanent
pacemaker is also not risk-free. Elderly patients with
multiple comorbidities have an increased risk of
hematoma, pocket infection and endocarditis. Besides,
cardiac pacing may lead to interventricular dyssynchrony
and worsening of long-term ventricular function.40 In
a sub-analysis of the PARTNER study, the presence of
pacemaker was an independent predictor of mortality
in one year.21
In this study, 8 of the 9 patients who died during
follow-up had either LBBB or permanent pacemaker.
Houthuizen et al. demonstrated an association between
new LBBB after TAVI and increased mortality.25 The
60% increase in 1-year mortality in patients who
developed new LBBB after TAVI in the study by
Houthuizen et al. suggests that the onset of LBBB after
TAVI is a serious complication, which attenuates the
benefit achieved by the procedure.
It should be noted that in this study the prostheses
used were first-generation prostheses. Despite the
technological development of the new prostheses and
the experience gained with the procedure, the incidence
of conduction disorders after TAVI is still a source of
concern and has inconsistent results depending on the
prosthesis used. The need for a permanent pacemaker
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is at least 2-fold higher after Sapien3® implantation
compared to the first generation Sapien® prosthesis.39 The
need for a permanent pacemaker using the Medtronic
Evolut® prosthesis is lower (11.7 - 25%) compared to
the CoreValve® prosthesis (9 - 38%), although with a
relatively high incidence.39
Conduction disorders requiring permanent
pacemaker implantation remain a common complication
after TAVI and may have a negative impact on the
patients’ prognosis.21,25,26,27,39 Strategies to reduce these
complications are of great importance before extending
TAVI to low-risk patients in whom these complications
may have an even greater impact on prognosis.

Conclusions
TAVI caused the development of conduction disorders
in the vast majority of patients. Seventy-seven percent
of the patients developed new conduction disorders, the
most frequent of which is complete AV block (32%) and
left bundle branch block (30%).

significance can be attributed to the relatively short
analysis time and small sample size.
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EDITORIAL

Conduction Abnormalities after Transcatheter Aortic Valve Replacement: Pretty
Common, Fairly Predictable, Barely Avoidable
Mohammad Abdelghani1,2,3
Heart Center Bad Segeberg,1 Bad Segeberg - Germany
Academic Medical Center, University of Amsterdam,2 Amsterdam - The Netherlands
Al-Azhar University,3 Cairo - Egypt
Editorial related to the article: Incidence of Conduction Disorders and Requirements for Permanent Pacemaker After Transcatheter Aortic Valve
Implantation

The cardiac conduction system is commonly diseased
in patients with aortic valve disease, and the site of
conduction defect in those with severe calcific aortic
valve stenosis is most commonly the His bundle or infraHisian.1,2 The bundle of His traverses the membranous
septum towards the left ventricular outflow tract
(LVOT) running superficially over the crest of the
ventricular septum, originating the left bundle branch.
This anatomical course makes the His bundle and its
left branch susceptible to mechanical injury during
transcatheter aortic valve replacement (TAVR), which
involves multiple mechanical manipulations with wires,
catheters, balloons, and the transcatheter heart valve
(THV) inflow within that vicinity. Atrioventricular and
intra-ventricular conduction abnormalities are indeed
a common finding in patients with severe aortic valve
stenosis referred to TAVR and new onset persistent
conduction abnormalities (NOPCAs) are a common
complication arising during/after TAVR.
Unlike other periprocedural complications of TAVR,
whose incidence has decreased over time, a regression
in the incidence of NOPCAs after TAVR was neither
seen with the introduction of new TAVR technologies/
techniques3 nor it is foreseeable in the near future.

Keywords
Aortic Valve Stenosis/complications; Aortic Valve
Stenosis/physiopathology; Arrhythmias,Cardiac;
Bundle-Branch Block/etiology; Transcatheter Aortic
Valve Replacement/adverse effects; Pacemaker,Artificial.

The realization of the prognostic value of NOPCAs
and new permanent pacemaker implantation (NPPI)
after TAVR went through different phases that
correspond to the main phases of TAVR evolution.
When TAVR was introduced as a bail out option for
extremely morbid patients who – otherwise – have no
definitive therapeutic options, NOPCAs/NPPI were
seen as an affordable price to pay compared with the
extremely high mortality of those patients if managed
conservatively. When TAVR then became an option
to those who can undergo surgery – albeit at high risk
– NOPCAs/NPPI stimulated some scrutiny, but the
high risk of surgery led to continued underestimation
of the problem. Today, as TAVR is considered an
option even in low-risk patients, NOPCAs/NPPI are
seen as a clear downside of TAVR as compared to
surgery. Accumulating evidence suggests that NOPCAs
(especially left bundle branch block — LBBB) and NPPI
are still common complications of contemporary TAVR
and are associated with impaired left ventricular reverse
remodeling and increased heart failure hospitalizations
and cardiac death after TAVR.4,5 In this issue of the
International Journal of Cardiovascular Sciences, the
study by Santos et al.,6 confirms that NOPCAs and
NPPI continue to occur at exceedingly high rates after
TAVR, especially with the Medtronic CoreValve.
Similar to previous studies that involved relatively
small sample size of (very) high risk patients and
relatively short follow-up, the authors did not find a
significant negative impact of NOPCAs on survival.
Beyond incidence and prognostic value, the study
explored the predictors of NOPCAs. Identification of
the causes/predictors of post-TAVR NOPCAs is of
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paramount importance for establishing strategies to
reduce the incidence of NOPCAs/NPPI after TAVR.
However, this process is challenging, basically due to
the diversity and the interplay of offending factors.
Those factors/mechanisms can be broadly classified
into patient-related, THV-related, and implantation
technique-related. Patient-related factors include
landing-zone anatomical features (e.g. LVOT calcium
load and distribution) and anatomical and functional
characteristics of the conduction system (e.g. length and
course of the His bundle and pre-existing atrioventricular
or intraventricular conduction abnormalities). Devicerelated factors include THV platform (e.g. self- vs.
balloon- vs. mechanically-expanding), device size,
and extent of LVOT overstretch (a function of device
oversizing). Implantation technique factors include
balloon pre-dilatation and device implantation depth.
Among those factors, baseline conduction defects
(especially first degree heart block and right bundle
branch block) and THV platform are the two most
consistently identified predictors of NOPCAs/NPPI
across different cohorts. 7 Beyond those causative/
predisposing factors, a major “confounding” factor
contributing to NPPI rate is the clinical threshold of the
operator. Operators with low thresholds to implant a
permanent pacemaker (e.g. those adopting preemptive
pacemaker implantation to facilitate early discharge
in patients with transient atrioventricular block, new
onset LBBB, or tachy-brady syndrome) usually have a
considerably higher NPPI rate than their conservative
peers, while adherence to guidelines on cardiac pacing
leads to reduced NPPI rate after TAVR.8
Back to the real “causative/predisposing” factors,
as clinicians, we should always focus more on the
modifiable factors. Amongst these, a deeper device
implant is an established risk factor for the development
of NOPCAs and need for NPPI. Although not addressed
by Santos et al.,6 deeper (more ventricular) implantation
has been shown to increase the rate of NOPCAs and
NPPI with most THV platforms. While previous

Conduction abnormalities after TAVR

studies have suggested cut-points for desirable
implantation depth, the concept of absolute cut-points
may be overly simplified. A more logical concept
would rather entail an individualized “optimal”
implantation depth, which considers the anatomical
vulnerability of the conduction system to mechanical
injury during procedural steps. For example, in
patients with left-sided atrioventricular bundle and/or
short membranous septum (denoting a short distance
between the aortic annulus and the bundle of His and
its left branch), a shallower implant is required to avoid
NOPCAs, while those with no such vulnerability may
tolerate a relatively deeper implant. Beyond optimizing
implantation depth, avoidance of unnecessary negative
chronotropic agents periprocedurally, omitting
unnecessary balloon pre-dilatation, and refraining from
excessive THV oversizing (leading to overstretch of the
LVOT) are further “pacemaker-sparing” strategies. The
administration of anti-inflammatory/anti-edematous
agents to prevent/relieve edema, hematoma, and
ischemic damage of the conductive system is an
appealing approach, though supportive evidence is
scarce.9-11 As mentioned earlier, watchful waiting for
3–7 days before deciding upon the need for permanent
pacemaker with strict adherence to pacing guidelines
can effectively reduce the number of NPPIs.
TAVR has been a story of success, backed with
enthusiastic motivation of clinicians to improve
techniques and of manufacturers to improve technologies
in order to address the limitations of TAVR. The
progress in dealing with the problem of NOPCAs/
NPPI has lagged behind those achievements, largely
due to protracted uncertainty regarding its prognostic
relevance. Today, as the interventional community is
– after all – aware of the magnitude and importance of
this problem, effective handling of this shortcoming is
awaited. This will require motivation of the operators
to adopt “pacemaker-sparing” practices and of the
manufacturers to develop technologies that address this
remaining limitation of contemporary TAVR.
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Increased Left Atrial Volume and Its Relationship to Vitamin D in Primary Care
Erica de Abreu Macedo, Maria Luiza Garcia Rosa, Antônio José Lagoeiro Jorge, Adson Renato Leite, Leivys
Henrique Silva Santos, Juliana Salge Vieira
Universidade Federal Fluminense, Niterói, RJ – Brazil

Abstract
Background: The study is based on the fact that left atrial (LA) volume measurement is a marker of the
presence of diastolic dysfunction and that Vitamin D deficiency may be associated with ventricular remodeling,
worsening of left ventricular (LV) diastolic and systolic function, and activation of the renin-angiotensinaldosterone system.
Objective: To evaluate whether LAV changes are related to vitamin D deficiency.
Method: A cross-sectional, population-based, unicentric study in which 640 patients over 45 years of age
enrolled in the Niterói's Médico de Família program, RJ, were evaluated. Patients were submitted to tissue Doppler
echocardiography to evaluate the parameters of diastolic and systolic function and vitamin D dosage. The presence
or absence of hypovitaminosis D associated with structural and functional cardiac changes was compared between
each group. A p < 0.05 value was considered as an indicator of statistical significance.
Results: Of the 640 individuals analyzed, hypovitaminosis D was confirmed in 39.2% of the patients, of whom
34.8% had diastolic dysfunction. The most relevant echocardiographic parameters that were statistically significant
were non-indexed AEDs and LAV, E'/A' and E wave deceleration time, which were associated with the presence
of hypovitaminosis D (P < 0.01).
Conclusion: The study of the association of hypovitaminosis D and the appearance of structural and functional
cardiac abnormalities may contribute to the discussion of the adoption of one more criterion to select individuals
at risk of developing clinical cardiac insufficiency in primary care since, with the use of echocardiography, the
subclinical condition of cardiac involvement, with prognostic and treatment implications for the referred patients
with hypovitaminosis D, can be identified early. (Int J Cardiovasc Sci. 2019;32(5):508-516)
Keywords: Heart Atria; Atrial Function; Cholecalciferol; Primary Health Care; Heart Failure; Echocardiography.

Introduction
Left atrial volume indexed to body surface area (LAV/
BSA) provides accurate assessment of LA size, serving as a
reference and an excellent marker of the diastolic dysfunction
chronicity, cardiovascular risk, left ventricular (LV) filling
pressure and, above all, of the morphophysiologic
expression of LV diastolic dysfunction.1-2
LAV has been used to grade the progressive
impairment of LV diastolic function (Figure 1).3 It is

also a well-validated echocardiographic parameter for
differential diagnosis of heart failure with a normal
ejection fraction (HFNEF).4
Vitamin D has been associated with cardiovascular
disease, especially regarding the pathophysiology of
heart failure (HF).5
Studies associating hypovitaminosis D with
parameters of morphofunctional changes are still
controversial in the literature, both in relation to the
circulating levels and the type of supplementation. 6
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In a recent review of the literature, Lagoeiro et
al., 7 demonstrated that the efficacy of Vitamin D
supplementation is not clear yet. It is unknown whether
the unfavorable results are a consequence of inadequate
supplementation dosage or the inability of the vitamin
in exerting favorable metabolic effects on already
established diseases.7 On the other hand, Vitamin D
deficiency has been associated with the worsening of
quality of life and a decrease in functional performance,
due to abnormal LV systolic and diastolic functions and
vascular system, and thus may contribute to the genesis
or progression of HF.5-8-10
Vitamin D is associated with the worsening of
diastolic function and activation of the renin-angiotensinaldosterone system (RAAS).8-9
The study is based on the fact that left atrial volume
(LAV) measurement is a marker of the presence of
diastolic dysfunction and that Vitamin D deficiency may
be associated with ventricular remodeling, worsened
LV systolic and diastolic function and RAAS activation.
The objective of this study is to evaluate whether
LAV changes are related to Vitamin D deficiency and to
verify whether there is a relationship with ventricular
remodeling and other parameters of systolic function (S')
and diastolic function (LV relaxation and filling pressure).

Methodology
Cross-sectional, population-based, unicentric
study, and part of the Digitalis Study,11 involving 640
randomly selected individuals, aged over 45 years,
enrolled in the Niterói’s Médico de Família program.
Vitamin D dosage and cardiac structural and
functional abnormalities, assessed using transthoracic
echocardiography, were included among the criteria
for classification of hypovitaminosis D. The presence
or absence of hypovitaminosis D, associated with
structural and functional abnormalities, was compared
between each group.
The units and individuals at each unit were selected
through computer-generated random sequence, where
the weight of each unit was proportional to the number
of individuals assisted.
All individuals selected in the study underwent a
single-day evaluation, which consisted of the following
procedures: blood collection (including a Vitamin D test),
urine collection, consultation and clinical examination,
nutritional assessment, measurement of blood pressure,
heart rate, body weight, height and abdominal-waist
circumference, filling out of a questionnaire adapted for
this study, 12-lead electrocardiogram (ECG) and tissue
Doppler echocardiogram (TDE).

Figure 1 - Volume index versus diastolic dysfunction. The volume index increases as the diastolic function worsens.³
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Inclusion criteria were: age equal to or over 45 years
and signed Informed Consent Form. Individuals with
clinical heart failure (using the major and minor clinical
criteria – Table 1), those impeded to carry out the
necessary procedures for the evaluation and patients with
clinical conditions that would enable them to attend the
health unit to undergo the exams were excluded.
Two devices were used to perform the echocardiogram
and tissue Doppler imaging: Cypress 20 Acuson (Siemens,
Mountain View, EUA) and AU-3 Partner (Esaote,
Florence, Italy). The examinations were performed by
two experienced echocardiographists without previous
knowledge of the results of other clinical and laboratory
tests. Three repeated measurements were obtained from
each parameter and the resulting mean was used in
the study. The tests were performed according to the
recommendations for the quantification of chambers of
the American Society of Echocardiography (ASE) and
European Association of Echocardiography (EAE).12
Systolic function was assessed by measurement of
left ventricular ejection fraction (LVEF) using Simpson’s
method and the longitudinal axis stretching (S’).
Diastolic function parameters were obtained using
tissue Doppler (TDE).
Diastolic diameter, cm, 3.9-5.3 (women) and 4.2-5.9
(men), indexed to 2.4-3.2 cm/cm2 and 2.2-3.1 cm/cm2, and
systolic diameter of 2.1-4.0 cm, indexed to 1.4-2.1 cm/cm2.13
Left atrial volume (LAV) was obtained using
Simpson’s method of disks, in which the left atrial

Table 1 - Clinical criteria for the diagnosis of heart
failure - modified Framingham
Major criteria
Paroxysmal nocturnal dyspnea
Orthopnea
Abnormal jugular venous
distension

Minor criteria
Edema
Nocturnal cough
Dyspnea on exertion

Lung crackles

Hepatomegaly

Cardiomegaly

Pleural effusion

Pulmonary edema
Hepatojugular reflux

Tachycardia (> 120 bpm)
Weight loss ≥ 4.5 kg in 5 days

Heart failure is considered to be present if two major criteria or one
major and two minor criteria are present.

endocardial border is traced in the apical 4- and apical
2-chamber views, as shown by Figure 2. The areas are
obtained in the apical positions, excluding the left atrial
appendage and the confluence of the pulmonary veins;
the perpendicular length is measured between the MV
annulus plane and the upper portion of the LA, and
reference value is 28 mL/m2 for both sexes.14 In the study,
increase in LAV-I from 28 mL/m2 was considered.
Echodopplercardiography and tissue Doppler (TDE)
were performed by an experienced echocardiographer,
using pre-established patterns and without prior
knowledge of the results of other tests. All exams were
reviewed by another echocardiographer, who would emit
the reports independently of the first examiner.
Diastolic dysfunction has been defined as the presence
of abnormalities in ventricular relaxation, assessed by
the measurement of the septal E’ wave less than 8 cm/s
and/or the presence of increased filling pressures of the
left ventricle, using E/E’ greater than or equal to 15 and
the increase in indexed left atrial volume greater than or
equal to 28 mL/m2.13
TDE measurements for the mitral annulus velocity
in early diastole in the septal wall (E’ wave) reflects LV
relaxation and, in combination with the measurement of
transmitral flow in early diastole (E wave), E/E’ ratio,
can be used to predict LV filling pressures.15
Diastolic function parameters obtained with TDE, in
the long-axis and four-chamber view, were performed in
the septal and lateral regions of the mitral annulus, and
early (E') and late (A') diastolic mitral annular velocities
were obtained from a long-axis view.
Transmitral early diastolic flow velocity (E),
deceleration time (DT) and transmitral end diastolic
flow velocity (A) were assessed by conventional echoDoppler cardiography.
Measurements of left ventricular (LV) and LA
dimensions were made by M-mode from parasternal view.
Diastolic dysfunction (DD) grades were established
according to the following criteria:
Grade I DD (mild) - presence of E’ < 8 and/or LAV-I
≥ 28 mL/m2 with E/E’ ratio < 8.
Grade II DD (moderate) - presence of E’ < 8 and/or
LAV-I ≥ 28 mL/m2 with E/E’ ratio ≥ 8 and < 15.
Grade III DD (severe) - presence of E/E’ ratio ≥ 15.
The determination of Vitamin D levels was performed
using the LIAISON® 25 OH Vitamin D Assay and a direct
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Figure 2 - Schematic representation of LAVi measured by biplane Simpson's method, at end-systole, in 4- and 2-chamber views.14

test based on the principle of chemiluminescence. Blood
or anticoagulated blood was used, with values estimated
in ng/ml.15
Interest exposure definition: Vitamin D deficiency
may worsen the diastolic function and contribute to
hypertrophy of myofibrils and death of cardiomyocytes,
resulting in arrhythmias and altered endothelial function,
since cardiomyocytes possess a vitamin D receptor
and a calcitriol-dependent Ca2+binding protein, which
can modulate contraction of cardiomyocytes. When at
decreased levels, they might contribute to contractile
changes and constitute a pathogenic factor in the onset
of the cardiomyopathy.5
It is estimated that 1 billion people worldwide exhibit
moderate or severe deficiency of Vitamin D.8,9,16 This
is mainly related with: insufficient ingestion, inadequate
sun exposure, liver disease and renal failure.

Table 2 - Criteria of vitamin D deficiency15
25 (OH)D (ng/ml)

Status

> 30

Sufficiency

< 20

Deficiency

Statistical Analysis
The Statistical Package for the Social Sciences,
version 17.0 (SPSS Inc., Chicago, IL, USA) was used
for all computations. All data were presented using
summarized descriptive tables. Data were expressed
as mean (SD) for continuous variables and frequency
for categorical variables. Comparisons between
groups were performed using Pearson´s chi-square for
categorical variables and Student’s t-test for continuous
variables. A value of P < 0.05 was used as an indicator
of statistical significance.

Results
Hypovitaminosis D was confirmed in 39.2% of
patients, of whom 34.8% presented with diastolic
dysfunction. We observed that it could be established
even in later phases of diastole, that is, in LV compliance,
which may cause hemodynamic repercussion, due to
increased filling pressure, and the major parameters used
to clarify this condition of severity.
Table 3 shows the characteristics of the individuals
analyzed according to the presence of hypovitaminosis
D. There was significant statistical difference between the
mean values of SBP (+), DBP (+) and BMI, and between
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Table 3 - Frequency risk factor distribution or mean
(SD) according with the presence of hypovitaminosis D

Table 4 - Difference in means of echocardiographic
parameters as markers of major diastolic dysfunction
according with the presence of hypovitaminosis D

Hypovitaminosis D
Yes

No

Men

80 (37.0)

136 (63.0)

Women

143 (41.0)

210 (59.0)

Age

57.79 ± 0.55

58.82 ± 0.55

SBP (mmHg)ɸ

139,7 ± 1.44

134,41 ± 1.23***

DBP (mmHg)¥

85,04 ± 0.83

80,58 ± 0.62

Sex

Parameters
measured
by echoDoppler

LAD (cm)

LADi (cm/m2)

LAV (ml)

Hypertension#
Yes

199 (49.9)

202 (50.01)

No

24 (14.3)

144 (85.7)

LAVi (ml/m2)

Yes

62 (44.0)

78 (56.0)

E` (cm/s)

No

161 (38.0)

267 (62.0)

Diabetes£

E/E´

Obesity
BMI$ ≥ 30

103 (61.0)

66 (39.0)***

BMI < 30

118 (30.0)

280 (70.0)

BMI

29.950.37

26,70.27***

LDL (mg/dL)

139,892.68

134,062.19*

HDL (mg/dL)

54,391.10

54,630.87

Triglycerides

181,9535.51

139,186.64

Yes

9 (47.0)

10 (53.0)

No

214 (39.0)

336 (61.0)

Yes

11 (58.0)

8 (42.0)

No

212 (39.0)

338 (61.0)

Infarction€

A` (cm/s)

E`/A`

DT ms

Hypovitaminosis D

Yes

***

No
Yes

*

***

**

***

21,65 ± 0,37
20,97 ± 0,3

***

No
Yes

38,73 ± 0,67
35,8 ± 0,56

No
Yes

1,92 ± 0,02
1,94 ± 0,01

No
Yes

***

3,3 ± 0,02

No
Yes

3,42 ± 0,03

10,02 ± 0,18
10,37 ± 0,16

***

6.73 ± 1.12

No

6.76 ± 1.14

Yes

11,52 ± 0,18

No

11,3 ± 0,16

Yes

0,92 ± 0,02

No

0,98 ± 0,02

Yes

228,09 ± 3,27

No

218,21 ± 2,74

*

**

*P value of t tests ≥ 0.05 and < 0.1; ** P value of t tests ≥ 0.01
and < 0.5; ***P value of t tests < 0.01.

Stroke€

ɸ: systolic blood pressure; ¥: diastolic blood pressure; #: previous
diagnosis, or use of medication or blood pressure ≥ 140/90 mmHg; £:
previous diagnosis, or use of medication or fasting glycemia ≥ 126mg/
dL; $: body mass index; €: patient report; *P value of chi-square or t
tests ≥ 0.05 and < 0.1; ***P value of chi-square or t tests < 0.01.

the proportions of obesity. The differences in means of
LDL-Cholesterol values and in proportions of stroke
reached a statistical significance of > 0.1.

The differences in mean values for the echocardiographic
parameters of major diastolic function, according to the
presence of hypovitaminosis D, can be seen in Table 4.
All parameters classified as markers of major diastolic
dysfunction (non-indexed LAD and LAV, E’/A´ and
E-wave deceleration time) showed an association with
the presence of hypovitaminosis D. The E/A ration,
classified as a marker of minor diastolic dysfunction, was
also associated with the presence of hypovitaminosis D
(Table 5).
Associations of OSA risk with parameter markers of
major diastolic dysfunction and remodeling can be seen
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Table 5 - Differences in means of echocardiographic
parameters as markers of minor diastolic dysfunction
according with the presence of Hypovitaminosis D
Parameters measured
by echo-Doppler

E (cm/s)

A (cm/s)

E/A

Hypovitaminosis
D

L

Yes

64,85 ± 1,1

No

66,86 ± 0,9

Yes

70,32 ± 1,36

No

67,6 ± 1,07

Yes

0,98 ± 0,02***

No

1,07 ± 0,02

*** P value of t tests < 0.01

in Table 6. Parameters of cardiac (ventricular) geometry
(IVS, RWT, LVPWT and LVEDD) were associated with
the presence of hypovitaminosis D.
There was no difference in mean values of
echocardiographic parameters, which assessed
the systolic function from the presence of
hypovitaminosis D. Both ejection fraction and analysis
by Tissue Doppler Imaging (S wave) did not reveal any
abnormalities that could represent systolic dysfunction
(Table 7).

Table 6 - Difference in means of echocardiographic
parameters as indicators of major diastolic dysfunction
that indicate remodeling according with the presence
of Hypovitaminosis D
Parameters
measured
by echoDoppler

LVM (g)

LVMi (g/m2)

EDV (ml)

EDVi (ml/m2)

SV (ml)

IVS (mm)

RWT

LVPWT

Discussion
This study examined the risk of diastolic dysfunction
(DD) in a population with hypovitaminosis D, using a
marker to assess the vitamin D nutritional status and
tissue Doppler echocardiography to evaluate parameters
of systolic and diastolic function.
In our study, we investigated whether the patients
who had hypovitaminosis D would be associated with
diastolic dysfunction, and we observed that DD was more
prevalent among these individuals.
We noted that both indexed (i) LV diameter and
volume (a diastolic dysfunction marker) were strongly
associated with the presence of diastolic dysfunction,
and identified by echocardiography. In accordance with
our study, Rahman et al.,17 have concluded that Vitamin
D reduction (< 20 ng/ml) seems to be correlated with
worsened systolic function in terms of end-systolic
volume and end-systolic dimension.17

LVEDD

Hypovitaminosis D

Yes

163,05 ± 2,71

No

156,25 ± 2,35

Yes

91,05 ± 1,43

No

91,14 ± 1,24

Yes

110,49 ± 1,48

No

109,79 ± 1,27

Yes

75,46 ± 1,15

No

74,98 ± 0,97

Yes

61,89 ± 0,81

No

64,27 ± 0,69

Yes

*

8,08 ± 0,08

No

7,86 ± 0,07

Yes

0,33 ± 0

No

0,32 ± 0

Yes

*

Yes

**

*

7,95 ± 0,07

No

**

**

7,7 ± 0,06
***

No

61,89 ± 0,81

**

64,27 ± 0,69

*P value of t tests ≥ 0.05 and < 0.1; ** P value of t tests ≥ 0.01
and < 0.5; ***P value of t tests < 0.01.

Table 7 - Differences in means of echocardiographic
parameters as markers of systolic dysfunction
according with the presence of Hypovitaminosis D
Parameters measured
by echo-Doppler

SEF (%)

S (cm/s)

Hypovitaminosis
D
Yes

61,56 ± 0,37

No

61,55 ± 0,32

Yes

8,36 ± 0,12

No

8,36 ± 0,1

Int J Cardiovasc Sci. 2019;32(5):508-516

Macedo et al.

Original Article

There is little research on hypovitaminosis under
this condition in primary care and, especially, when it is
correlated with cardiovascular changes. Our study was
pioneer in dealing with vitamin D deficiency in primary
care. Most studies associate cardiovascular diseases
with serum levels of vitamin D. A study indicated that
a 25-hydroxyvitamin D (25[OH]D) may be an important
marker or modulator of the functional capacity in heart
failure patients.18 Pekkanen et al.,19 investigated whether
the (25(OH)D3) concentration would be associated with
high cardiovascular risk factors and cardiac structure and
function in patients with coronary heart disease. Among
other results, they found that low vitamin D is associated
with several cardiovascular risk factors and structural
cardiac changes, heart failure with preserved ejection
fraction and heart failure with reduced ejection fraction.19
In another study, Polat et al.,20 observed a significant
negative correlation between 25OHD3 concentrations
and LV diastolic and end-systolic dimensions.20
In a population of patients (n = 281), who were referred
to coronary angiography for stable angina pectoris, Akin
et al.,21 verified that the LV mass index, the LA diameter,
the isovolumic relaxation time and the E’/E ratio were
significantly higher in patients with lower levels of 25
(OH)D3 and the authors concluded that serum levels of
25(OH) D are significantly associated with LV diastolic
dysfunction and LV mass index.21
There is growing evidence to support the important
role of vitamin D and Fibroblast growth factor 23 (fgf23)
hormone in cardiac remodeling. KyB et al. investigated
this association and found significant interactions
between 25 (0H)D, 1.25 (0H) and FGF23 in cardiac
remodeling and, as in other studies already mentioned,
the authors found increased LV mass and cavity dilation
associated with low 25 (OH)D concentrations and
increased FGF23 levels. Both hormones are crucial for an
understanding of the role of cardiac remodeling and may
have major therapeutic implications. In addition, LAV
increase is described through several pathophysiological
mechanisms, which are likewise triggered by reduced
LV diastolic and systolic function and SRAA activation.22
A study carried out by Jorge et al. investigated whether
VitD deficiency among patients with suspected heart
failure with normal ejection fraction had any correlations
with systolic and diastolic function markers. Among
other results, they found that HFNEF patients had lower
serum VitD levels and almost half were VitD deficient.
They also noted a negative correlation between VitD and
the E/E’ ratio, a LV filling pressure marker.23

Increased left atrial volume

Recently, Aghajani et al.,24 evaluated the longitudinal
left ventricular function in patients with coronary
artery ectasia (CAE) and vitamin D deficiency by
echocardiography. The results showed that LV systolic
and diastolic function in patients with CAE and Vitamin
D deficiency were impaired. 24 Another study on
supplementation showed that D–deficient prediabetic
African American males who were treated with highdose vitamin D2 were found to have attenuated increases
in left atrial volume compared with controls over
12-month follow-up.25
Our ﬁndings are in line with what is described in the
literature. We found associations with the parameters
that represent diastolic dysfunction, since their stages
of incipient dysfunction (assessed on conventional
Doppler), until more advanced stages, which include
increased filling pressures, using tissue Doppler imaging
and parameters that reveal structural changes, notably
LAV, which reflects the duration and severity of diastolic
dysfunction, obtained from determination of LAV.26
Based on the results found in our study, the monitoring
of Vitamin D levels in the population served by primary
health care programs, such as the Médico de Família
program, would be helpful in selecting patients at risk
of developing cardiovascular changes due to diastolic
dysfunction and who should be referred for early
echocardiographic evaluation.

Conclusion
The study of the association between hypovitaminosis
D and the development of structural and functional
cardiac anomalies can contribute with the discussion
about the adoption of a new criterion in the selection of
individuals at risk of developing clinical heart failure in
primary care. Echocardiography allows for early detection
of the subclinical condition of cardiac involvement, with
prognostic and treatment implications for patients tested
for vitamin D status, when the results suggest increased
clinical suspicion for diastolic dysfunction.

Clinical Application
This study shows that Vitamin D nutritional status
assessment is justified as a diagnostic method for
detecting changes in cardiac structure and function. Even
in asymptomatic individuals or under the influence of
risk factors, it is possible to detect changes in cardiac
remodeling and function, differentiate stage A HF from
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stage B HF, which can significantly change prognosis
and treatment.
Thus, vitamin D status measurement is a useful tool
for classifying patients at increased risk of diastolic
dysfunction in primary healthcare. Nutritional assessment
of Vitamin D status allows for risk stratification of patients
from the very beginning of healthcare assistance. The
echocardiographic evaluation performed after patient
screening and selection can provide an early and accurate
diagnosis in the initial stages of heart failure (A and B).
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Cardiovascular Risk and Metabolic Syndrome in Individuals with Mental Disorders
Sarah de Melo Rocha Cabral and Marize Melo dos Santos
Universidade Federal do Piauí (UFPI), Teresina, PI - Brazil

Abstract
Background: Patients with mental disorders are more susceptible to cardiovascular diseases and metabolic
disorders compared to the general population.
Objective: To evaluate cardiovascular risk and metabolic syndrome in individuals with mental disorders.
Materials and methods: A cross-sectional study, conducted at the Psychosocial Care Centers. Socioeconomic, clinical,
biochemical and anthropometric data were collected using a standard form. Cardiovascular risk was assessed by
the Framingham risk score. Metabolic syndrome (MS) was determined by the World Health- Organization (WHO),
the National Cholesterol Education Program (NCEP) and the International Diabetes Federation (IDF) criteria. Data
were analyzed by descriptive statistics, and associations were evaluated by the chi-square test and Fisher's exact
test, as well as Odds Ratio. The significance level adopted for all statistical tests was 5%.
Results: The chance of individuals diagnosed with MS be at intermediate-to-high cardiovascular risk was greater
(12.22, 8.01 and 6.23 times higher according to WHO, NCEP and IDF criteria, respectively) than those without MS.
Conclusion: A high percentage of patients with mental disorders were at intermediate / high cardiovascular risk,
and this was significantly associated with MS. (Int J Cardiovasc Sci. 2019;32(5):517-526)
Keywords: Cardiovascular Diseases/physiopathology; Mental Disorders; Metabolic Syndrome; Mental Health;
Patient Care Team Psychosocial Support Systems.

Introduction
Psychiatric reform in Brazil was implemented with
the objective of changing the model of mental health
assistance from a hospital-centered one to a communitycentered model, based on the principles of the Brazilian
Unified Health System and focused on a humanized
psychosocial rehabilitation.1 The Psychosocial Care Centers
(CAPS) have become the main actors in this process,
providing multidisciplinary care, social interaction, active
participation of the families,2 and sociocultural inclusion
of patients by intersectoral actions.3
Studies have reported that individuals with mental
disorders (MDs) are more likely to develop metabolic
syndrome (MS) and coronary disease, especially due to
poor access to a well-balanced diet and physical exercise,
and also to pharmacotherapy, mainly psychotropics.4,5

Metabolic syndrome is composed by several
conditions, many of them commonly seen in MD patients,
including hypertension, glucose intolerance, visceral fat
accumulation, and dyslipidemia. Together, these factors
have a negative impact on metabolism, increasing the risk
for type 2 diabetes mellitus and cardiovascular disease,
and affecting patient’s quality of life.6
Metabolic syndrome has gained much attention not
only because of the high prevalence of its components,
but also because of their association with cardiovascular
risk. The syndrome is associated with a risk two times
greater for cardiovascular diseases, such as infarction,
stroke and cardiovascular mortality.7 Grover et al.,8
and Speyer et al.,9 confirmed the high prevalence of
cardiovascular risk factors and MS in MD patients, and
reported premature death in this population, especially
among schizophrenic patients.
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In the present study we evaluated cardiovascular
risk and MS in individuals with psychiatric disorders
attending CAPS in the city of Teresina, Brazil.

Methods
This was a cross-sectional, analytical study conducted
from October 2015 and February 2016.
The sample was composed of 729 individuals of both
sexes, older than 18 years, that attended weekly CAPS
of Teresina, Brazil, as part of the multidisciplinary
treatment program. The sample size calculated to allow
estimation of the parameters with an error margin of
5% and 95% confidence level was 298 participants. The
sample was selected using Thompson parameters, by
simple random sampling (shuffling) and proportionally
stratified according to the district zone.
The eligibility criteria were the presence of the tutor
and/or caregiver with the patient and agreement with
participation in all phases of the study – 1) interview
for the collection of sociodemographic (sex, age, race,
educational level, family situation and income) and
clinical (psychiatric diagnosis and smoking status) data;
2) blood sample collection for laboratory measurements
(glucose, HDL cholesterol, LDL cholesterol and
triglycerides); 3) obesity-related anthropometric
measurements (weight, height, body mass index – BMI
– waist circumference, abdominal circumference, hip
circumference, waist-to-hip ratio – WHR); and 4) blood
pressure measurement.
Patients who did not attend CAPS weekly, who
received medical care seen at home, pregnant women
or those with previous pregnancy in the last six months
were considered ineligible.
Diagnosis of psychiatric disorders were grouped
into eight categories according to the International
Classification of Diseases ICD 10: F00-F09 Organic
Mental Disorders; F20-F29 Schizophrenia, schizotypal
disorder, and persistent delusional disorders; F30-F39
Mood (affective) disorders; F50-F59 Behavioral
syndromes; F60-F69 Disorders of adult personality
and behavior; F70-F79 Intellectual disabilities;
F80-F89 Psychological Developmental Disorder; and
unspecified ICD-10 codes.O,10,11 In case of two or more
diagnoses, we considered the first diagnosis recorded
in the medical records.
Smoking was defined as any smoking, i.e., independent
of the number, frequency (daily or occasionally) and
duration of the habit.12
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BMI was calculated by dividing body weight (kg) by
height (m) squared.13 Body weight was measured using
a weighing scale (180 kg capacity; 100 precision), and
height was measured using a stadiometer (graduated
in cm), with maximum height measurement of 200 cm.
Waist circumference was measured using a measuring
tape at the smallest point between the rib and the
iliac crest (hip bone). Abdominal circumference was
determined at the midpoint between the tenth rib and
the iliac crest, and hip at the maximum protrusion of the
gluteal region.14
Blood pressure was measured using a semi-automated,
digital device, from the individual at rest, in sitting
position. Three measures were taken, with a minimal
interval of one minute between them, and the mean of
these measurements was considered for analysis.
Metabolic syndrome was defined according to the
World Health Organization (WHO), the National
Cholesterol Education Program (NCEP) and the
International Diabetes Federation (IDF) criteria.
According to the WHO, MS was defined as the presence
of diabetes, glucose intolerance or insulin resistance, in
addition to two or more of the following: central obesity
(waist-to -hip ratio > 0.90 in men and > 0.85 in women,
and/or BMI ≥ 30 kg/m 2; systolic blood pressure ≥
140 or diastolic blood pressure ≥ 90 mmHg or treatment
for hypertension; plasma triglycerides ≥ 150 mg/dL or
HDL cholesterol < 35 mg/dL in men and < 39 mg/dL
in women.13
For NCEP, MS was defined as the presence of three
or more of the following: glucose > 110 mg/dL; central
obesity (waist circumference > 102 cm in men and >
88 cm in women); systolic blood pressure ≥ 130 or
diastolic blood pressure ≥ 85 mmHg; plasma triglycerides
≥ 150 mg/dL or HDL cholesterol < 40 mg/dL in men and
< 50 mg/dL inn women.15
The International Diabetes Federation criteria for MS
consider waist circumference > 90 cm in men and > 80 cm
in women together with the presence of two or more of
the following: glucose ≥ 100 mg/dL or previous diagnosis
of diabetes, triglycerides ≥ 150 mg/dL or treatment for
dyslipidemia, HDL cholesterol < 40 mg/dL in men or < 50
mg/dL in women or treatment for dyslipidemia, systolic
blood pressure ≥ 130 mmHg or diastolic blood pressure
≥ 85 mmHg or treatment for hypertension.16
Cardiovascular risk was determined according to the
Framingham risk score – a low, intermediate or high
10-year risk were defined as a risk ≤ 10%, 10-20% and ≥
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20%, respectively, for coronary heart disease, based on
sex, age, HDL and LDL cholesterol levels, systolic and
diastolic blood pressure, diabetes and smoking.17
An informed consent form, containing detailed
information about the study, and assuring confidentiality
and protection from harm or complications, was signed
by each participant or their tutors. The study was
submitted and approved by the ethics committee of Piauí
Federal University.

Statistical analysis
We conducted a descriptive, analytical study.
Categorical data were expressed as relative (%) and
absolute (n) frequency, and 95% confidence interval.
Distribution of quantitative variables was tested
for normality using the Kolmogorov-Smirnov test.
Continuous variables with normal distribution were
presented as dispersion measures (mean and standard
deviation) and measures of central tendency (minimum
and maximum values).
The null hypothesis (H0) was that the data had
a normal distribution, whereas the alternative
hypothesis (H1) was that data did not have a normal
distribution (Kolmogorov test). Student’s t-test was
used for comparisons of the means of data with normal
distribution, and the non-parametric Mann-Whitney U
test used for data without normal distribution (rejecting
the null hypothesis).
To verify whether the variables were independent (i.e.,
unrelated), we used the chi-square test of independence
and the Fisher’s exact test (when more than 25% of the
expected frequency was lower than 5 or if any of the
expected frequencies was lower than 1). The odds ratio
was used to test the strength of the association between
two variables. The level of significance was set at 0.05.
Data were organized and analyzed using the IBM
Statistical Package for the Social Sciences software,
version 20.0.18

Results
A total of 298 individuals participated in the study,
176 (59.1%) were women. Most men (57.38%) were aged
between 18 and 40 years, and most women (55.11%)
between 40 and 60 years. Most participants (65.4%) selfreported “Pardo”. Regarding school attainment, 46%
completed elementary school, 75.9% were single, living

with family members, and 36.2% of them gained < 1
minimum wage (Table 1).
The frequency of MS was 5.4%, 41.3% and 46%
according to the WHO, NCEP and IDF criteria,
respectively. A higher frequency of MS was seen
among women according to these three definitions,
although a statistically significant difference between
men and women was seen with the NCEP criteria only
(p = 0.0094) (Table 2).
Schizotypal disorders and persistent delusional
disorders were the most prevalent conditions (50%; 60.7%
in men), followed by mood disorders (39.3%; 50.0% in
women). No cases of behavioral syndromes, disorders of
adult personality and behavior, intellectual disabilities,
or psychological developmental disorders were found.
A higher frequency of MS was observed in patients with
schizotypal disorders and persistent delusional disorders
- 50%, 47.2% and 48.2% according to WHO, NCEP and
IDF criteria, respectively (Table 3).
In addition, regarding the 10-year risk for coronary
diseases, most patients (81.9%) showed a low
cardiovascular risk, 13.8% and intermediate risk, and
4.4% a high risk. Therefore, an intermediate or a high
cardiovascular risk was seen in 18.12% of the sample,
75.07% among women.
The factors used for the Framingham score calculation
are described in Table 4. All variables were significantly
associated with cardiovascular risk, except for smoking.
Significant association between the variables
was found in the analysis of the relationship of the
intermediate/high risk for coronary disease with MS
(p < 0,01). Analysis of the data revealed that the chance
of individuals with MS, according to the WHO criteria,
being at an intermediate or high risk for cardiovascular
disease was 12.22 times greater than those without MS,
and 8.01 and 6.23 times greater based on NCEP and IDF
criteria for MS, respectively (Table 5).

Discussion
Although many studies have investigated MS or
cardiovascular risk in psychiatric patients,19-21 this is the
first study to evaluate the classification of cardiovascular
risk and its association with MS in MD patients at
secondary health care in Brazil.
The present study confirmed data in the literature
showing an association between MDs and social
indicators, such as a higher frequency of female
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Table 1 - Sociodemographic profile of the study population by sex
Sex
Male (n = 122)
Age

Female (n = 176)

Total
(n = 298)

N

%

N

%

n (%)

> 18 e < 40

70

(57.38)

58

(32.95)

128 (42.95)

> 40 e < 60

46

(37.70)

97

(55.11)

143 (47.99)

> 60 e < 74

6

(4.92)

21

(11.93)

27 (9.06)

White

10

(8.2)

12

(6.8)

22 (7.4)

Pardo

69

(56.6)

126

(71.6)

195 (65.4)

Black

43

(35.2)

38

(21.6)

81 (27.2)

Illiterate

12

(9.8)

7

(4.0)

19 (6.4)

Literate

6

(4.9)

3

(1.7)

9 (3.0)

Elementary school

60

(49.1)

77

(43.8)

137 (46.0)

High school

37

(30.4)

83

(47.1)

120 (40.2)

Higher education

7

(5.7)

6

(3.4)

13 (4.4)

8

(6.6)

43

(24.5)

51 (17.1)

110

(90.2)

116

(65.9)

226 (75.9)

Living with other people (without a partner)

1

(0.8)

5

(2.8)

6 (2.0)

Living alone

3

(2.5)

12

(6.8)

15 (5.0)

No income

3

(2.5)

7

(4.0)

10 (3.4)

< 1 MW

32

(26.2

76

(43.2)

108 (36.2)

> 1 MW and < 2 MWs

39

(32.0)

47

(26.7)

86 (28.9)

> 2 and < 3 MWs

29

(23.8)

34

(19.3)

63 (21.1)

> 3 and < 5 MWs

15

(12.3)

8

(4.5)

23 (7.7)

> 5 MWs

4

(3.3)

4

(2.3)

8 (2.7)

Race

School attainment

Civil status
Living with a partner (with/without children)
Living with family members (without a partner)

Income

MW: minimum wage.

patients, low educational attainment, low income,
white ethnicity and single.22,23 With respect to age, in
the study by Andrade et al.,24 patients aged between
25 and 59 years were more likely to develop MDs.
This would have a great impact on economy, since this

age group represents the majority of the economically
active population.
There is strong evidence that women have a higher
propensity to seek health care than men.25 In addition,
studies have indicated an association of MS with female
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Table 2 - Frequency of metabolic syndrome according to the World Health Organization, National Cholesterol
Education Program and International Diabetes Federation criteria by sex
Sex
Total (n = 298)
Male (n = 122)

Female (n = 176)

p-value

N

%

N

%

N

(%)

No

118

(96.7)

164

(93.2)

282

(94.6)

Yes

4

(3.3)

12

(6.8)

16

(5.4)

No

83

(68.0)

92

(52.3)

175

(58.7)

Yes

39

(32.0)

84

(47.7)

123

(41.3)

No

74

(60.7)

87

(49.4)

161

(54.0)

Yes

48

(39.3)

89

(50.6)

137

(46.0)

Qualitative variables
MS – WHO

0.2839

MS – NCEP
0.0094**

MS – IDF
0.056

p-value – chi-square test with Yates' correction and Fisher’s exact test; * significant at 5%; ** significant at %. MS: metabolic syndrome; WHO: World
Health Organization; NCEP: National Cholesterol Education Program; IDF: International Diabetes Federation.

sex. The causes of such association have not been defined,
although there are evidences of a social and biological
predisposition, in which both neuroendocrine and social
play a role in increasing the susceptibility in women.26
Besides, women are generally more influenced by
psychological and hormonal factors.27 On the other hand,
some authors have not found an association between sex
and MS, indicating the need for further investigations,
aiming at better elucidating the relationship between
these variables.28,29
Educational attainment is known to contribute
to a better quality of life, in addition to influence
healthy behaviors. Consequently, it can improve the
access of patients to healthcare, facilitating the early
identification of health changes, including metabolic
ones, and timely treatment.30
Job instability, low salaries, and lack of social
benefits and protection of labor laws can contribute
to the development of anxiety and depression among
informal workers or unemployed individuals.31 These
factors could explain the relatively higher frequency of
individuals with a low family income in our study. Also,
being a member of lower income families is associated
with the incidence of and mortality for cardiovascular
diseases, probably due to the combination of risk factors.32

Although the purpose of the present study was not
to analyze specific diagnosis of the study population,
Gonçalves et al.,22 have reported the high prevalence
of anxiety disorders in Brazil and attribute this
finding to the generalized urban violence and adverse
socioeconomical conditions. Besides, the high levels of
noise and the lack of recreational areas in Brazilian big
cities may be also be related.22
The prevalence of MS was markedly different
considering the different evaluation criteria, i.e., WHO,
NCEP and IDF’s. The lower frequency of MS by the
WHO criteria compared with NCEP and IDF criteria
is explained by the fact that diabetes mellitus was
considered a criterion for MS definition by the WHO only.
Regarding investigations on the prevalence of MS in
patients with MT, Teixeira et al.,33 conducted a systematic
review of MS prevalence in patients with schizophrenia
and schizotypal disorders. The review included eleven
studies, with a prevalence varying from 28.4% to 62.5%
(NCEP) in 9 studies. The lowest prevalence (28.4%) was
observed in a study conducted in the Netherlands, which
was twice the prevalence of MS in the general population
in the country, according to the authors.33
Similar to recent studies,34,35 the present study confirm
the increased prevalence of MS among women with
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Table 3 - Prevalence of metabolic syndrome by psychiatric diagnosis
Metabolic syndrome
WHO
Psychiatric
diagnostic groups

Organic MDs*

Schizotypal MDs*

Mood disorders

Neurotic disorders

Intellectual disabilities

Unspecified

Total

NCEP

IDF

Total

Yes

No

Yes

No

Yes

No

N
(%)

N
(%)

N
(%)

N
(%)

N
(%)

N
(%)

N
(%)

0

2

1

1

1

1

2

(0.0)

(0.7)

(0.7)

(0.6)

(0.7)

(0.6)

(0.7)

8

141

58

91

66

83

149

(50.0)

(50.0)

(47.2)

(52.0)

(48.2)

(51.6)

(50.0)

7

110

53

64

58

59

117

(43.8)

(39.0)

(43.1)

(36.6)

(42.3)

(36.6)

(39.3)

1

7 (2.5)

4

4

4

4

8

(6.2)

(2.5)

(3.3)

(2.3)

(2.9)

(2.5)

(2.7)

0

17

4

13

4

13

17

(0.0)

(6.0)

(3.3)

(7.4)

(2.9)

(8.1)

(5.7)

0

5

3

2

4

1

5

(0.0)

(1.8)

(2.4)

(1.1)

(2.9)

(0.6)

(1.7)

16

282

123

175

161

137

298

(5.4)

(94.6)

(41.3)

(58.7)

(46.0)

(54.0)

(100.0)

*MDs- mental disorders; WHO: World Health Organization; NCEP: National Cholesterol Education Program; IDF: International Diabetes Federation.

MDs, especially in schizophrenic patients compared with
patients with other psychiatric disorders.34,35
The higher prevalence of MS in psychiatric patients
is explained by the fact that the cause of the MS is
multifactorial, including factors related to life style
(healthy eating and sedentarism), genetics, perinatal,
neurochemical and hormonal factors, in addition to side
effects of psychopharmaceuticals, such as dyslipidemia,
insulin resistance, hyperglycemia and weight gain.6
The prevalence of risk factors for cardiovascular disease,
including MS in patients with MDs is high. However, some
of these risk factors are modifiable and could prevent many
of the deaths caused by these conditions.36
Surprisingly, smoking was not significantly associated
with cardiovascular risk classification. This may be due
to the considerable decrease in the percentage of smokers
in Brazil in the last decades as a result of several actions

of the National Tobacco Control Policy in Brazil.37 Thus,
the possibility that psychiatric patients are included in
this percentage cannot be ruled out.
The prediction of cardiovascular risk in
cardiovascular prevention has been well explored in
the last decades.38 Estimation of the 10-year absolute
risk of cardiovascular risk in primary and secondary
prevention enables the development of preventive
measures, particularly by guiding population
strategies and detection of high risk individuals. Also,
it can motivate treatment adherence and modulate risk
reduction efforts.39
According to the World Heart Federation,40 men are
more likely to develop cardiovascular diseases than
women, but the risk increases in post-menopausal
women and is practically the same as in men. This could
explain the higher prevalence of high cardiovascular risk
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Table 4 - Clinical and laboratory data by ten-year cardiovascular risk classification (Framingham risk score) in
individuals with psychiatric disorders
Cardiovascular risk
Low
(n = 244)

Intermediate
(n = 41)

High
(n = 13)

Male

108 (88.5)

10 (8.2)

4 (3.3)

Female

136 (77.3)

31 (17.6)

9 (5.1)

40 ± 10.9

55.6 ± 8.76

59.9 ± 8.53

(19 - 75)

(24 - 79)

(44 - 76)

123.6 ± 100

169 ± 105.2

143.5 ± 50.2

(41 - 1324)

(97.2 - 608)

(67.2 - 241)

47.6 ± 14.1

42.7 ± 11.3

37.1 ± 8.06

(21 - 94)

(24 - 85)

(26 - 51)

111 ± 14.4

121.7 ± 24.2

118 ± 11.1

(71 - 175)

(85 - 230)

(102 - 140)

73.7 ± 11.2

78.5 ± 9.68

73.3 ± 18.1

(46 - 131)

(57 - 100)

(51 - 115)

85.9 ± 25.9

101.6 ± 40.8

111.4 ± 26.5

(53 - 274)

(46 - 318)

(71 - 146)

Yes

196 (65.8)

33 (11.1)

9 (3.0)

No

48 (16.1)

8 (2.7)

4 (1.3)

p-value

Sex

Age

LDL cholesterol

HDL cholesterol

Systolic blood pressure

Diastolic blood pressure

Glycemia

0.042*

< 0.001**

< 0.001**

0.003**

0.003**

0.013*

< 0.001**

Smoking
0.574

Chi-square test, Fisher’s exact test, Mann-Whitney test; *Statistically significant at 5%; ** Statistically significant at 1%.

Table 5 - Association between metabolic syndrome and moderate or high risk for cardiovascular diseases in patients
with mental disorders
Intermediate / high cardiovascular risk
Classification of MS

N (%)

p-value

OR

95%CI

OMS

11(68.8%)

< 0.01

12.228

4.047 – 36.951

NCEP

43 (35.0%)

< 0.01

8.014

3.924 – 16.367

IDF

43(31.4%)

< 0.01

6.238

3.065 – 12.696

MS: metabolic syndrome; WHO: World Health Organization; NCEP: National Cholesterol Education Program; IDF: International Diabetes Federation.
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in women than men in our study, since mean age was
higher in the former than in the latter.

Cardiovascular risk and metabolic syndrome

increase life expectancy and improve the quality of life
of these patients.

Based on the Framingham Heart Study, it is
important to consider the percentage of intermediate/
high risk for cardiovascular diseases in our study
population. Although apparently low – 18.12% –
the percentage was meaningful considering the
importance of the diagnosis. Besides, this result cannot
be compared with that reported in previous studies
and populations, since our study is a pioneer study
on the theme.

Our findings confirm the sociodemographic profile
of social disadvantage and the vulnerability for
cardiovascular risk factors in patients attending CAPSs.

The chance of the patients diagnosed with MS be at
intermediate/high risk for cardiovascular disease was
elevated according to the three evaluation criteria for
MS. In addition, it is worth pointing out that, although
the IDF criteria have been the most widely described
in the literature, despite the most conservative, the
WHO criteria were the most sensitive in showing that
individuals with MS were at intermediate/high risk for
cardiovascular disease.
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Abstract
Currently, the association between obesity and heart
failure (HF) is increasingly known. Patients with advanced
obesity who suffer from HF without an identifiable
cause can be diagnosed as having obesity-associated
cardiomyopathy. Although data suggest that obesity
may reduce mortality in HF, weight loss, especially in
the presence of morbid obesity, reduces symptoms and
improves the quality of life of those patients.
Bariatric surgery is the major treatment available for
sustained weight loss in morbid obesity. Observational
studies have demonstrated an improvement in ventricular
structure and function of morbidly obese patients with
HF who underwent that procedure.
Thus, despite the risks, bariatric surgery should be
considered for patients with HF, because of its potential
for reducing associated comorbidities and improving
quality of life and functional capacity, in addition to
making eligible for heart transplantation those excluded
due to high body mass index.

Introduction
The prevalence of obesity has reached epidemic
proportions globally and is associated with generalized
alterations in the cardiovascular structure and function.1
On the other hand, the prevalence of heart failure (HF)
is approximately 1% to 2% of the adult population of
developed countries, and HF is one of the major causes
of hospitalization, morbidity and mortality among the

Keywords
Hypertrophy, Left Ventricular; Heart Failure; Obesity;
Bariatric Surgery; Comorbidity; Quality of Life.

elderly (≥ 65 years).2 In Brazil, according to the BREATHE
study,3 coronary artery disease is the major cause of HF
(30.3%), whose major causes of decompensation are poor
medication adherence (30.0%), infections (23.0%) and
inadequate control of water and sodium ingestion (9.0%).3
Heart failure is currently known to be associated with
obesity,2,4-15 regardless of the presence of comorbidities,
such as arterial hypertension (AH) and coronary artery
disease.16,17 The Framingham Heart Study reports that to
every 1-kg/m2 increase in body mass index (BMI), the risk
of developing HF increases by 5.0% in men and by 7.0%
in women.8 In addition to BMI, waist circumference and
waist-hip ratio have been shown to be associated with
HF in several cross-sectional and prospective studies.12
Obese individuals have a two-fold increased
risk of premature death as compared to non-obese
individuals, in addition to a five-fold increased risk
of death from cardiovascular disease. 18 That risk
factor is also related to the higher incidence of atrial
and ventricular arrhythmias 15 and sudden death. 5
Furthermore, obesity has frequent associations, such
as systemic AH, diabetes mellitus (DM), dyslipidemias
and sleep obstructive apnea, increasing even more the
likelihood of cardiac impairment.19
Left ventricular hypertrophy (LVH) is the major
cardiac morphological change related to obesity,10,20 while
diastolic dysfunction is the major functional change,
manifested as elevated left ventricular (LV) end-diastolic
pressure.10 Obesity produces a variety of hemodynamic
changes that can predispose to left and right ventricular
dysfunction, even in the absence of cardiac comorbidities,
a condition known as obesity cardiomyopathy.20 Most
obese patients with HF have preserved ejection fraction.20
Thus, in the presence of LV systolic dysfunction, other
associated etiologies should be sought.
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There is little evidence of the long-term beneficial
effect of intentional non-surgical little weight loss on
the outcome of HF. However, observational studies
have shown that bariatric surgery has a beneficial
effect on ventricular structure and function in morbidly
obese individuals21 with HF with preserved ejection
fraction (HFpEF) or HF with reduced ejection fraction
(HFrEF). 22 Bariatric surgery is currently the major
treatment available that leads to sustained weight loss
and significant improvement or complete resolution of
morbid obesity-related comorbidities.2,21 Understanding
the safety and feasibility of that procedure in patients at
higher surgical risk is fundamental.

following terms were used: “obesity and heart failure
and bariatric”; and “bariatric surgery and cardiac
alterations”. The search retrieved 139 publications, after
excluding duplicates. After excluding the articles not
related to the topic studied, 47 articles were selected
for analysis (Figure 1).

Objective

Heart failure was defined according to the European
Guideline for the Diagnosis and Treatment of Acute
and Chronic Heart Failure.24 Heart failure is a clinical
syndrome characterized by typical symptoms, such as
dyspnea, lower limb edema and fatigue, which can be
accompanied by signs, such as jugular venous distension
and pulmonary rales caused by cardiac structural and/
or functional abnormality, resulting in reduced cardiac
output and/or high intracardiac pressures at rest or
during stress.

This review was aimed at describing the relationship
between obesity and HF, as well as the safety and benefits
of bariatric surgery in obese patients.

Methods
This study comprised the review of the literature
in the PubMed database over the last 15 years. The

Figure 1 - Selection of the publications analyzed.

The European Guideline for the Treatment of Obesity
in Adults was used to define and classify obesity. 23
According to that guideline, for adults aged > 18 years,
overweight or preobesity is characterized by a BMI
between 25 and 29.9 kg/m2, and obesity is characterized
by a BMI ≥ 30 kg/m2, being subdivided into grade I
(BMI = 30-34.9 kg/m2), grade II (BMI = 35-39.9 kg/m2),
and grade III or morbid obesity (BMI ≥ 40 kg/m2).23
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Traditionally the major parameter to differentiate the
subtypes of HF is LV ejection fraction. That guideline
stratifies patients into three groups: HFpEF - those with
ejection fraction ≥ 50%; HFrEF - those with ejection
fraction < 40%; and mid-range ejection fraction - those
with ejection fraction between 40% and 49%, considered
to be in a gray zone between the two others.24 This
differentiation is essential for the treatment strategies.
To keep the uniformity with most publications
analyzed in this review, patients with HFpEF were those
with an ejection fraction ≥ 50%, while patients with
HFrEF were those with an ejection fraction < 50%.

Hemodynamic and morphological changes associated
with obesity
Although since the 17 century the heart of obese
individuals has been known to be “enlarged, thick and
fibrous”, it was only in 1933 that global myocardial
hypertrophy, in the absence of hypertension, was
reported for the first time in obesity.9
th

It is currently known that, in severe obesity, cardiac
output is increased at the expense of increased circulating
volume, leading to a state of chronically elevated preload,
which favors the increase of ventricular dimensions, of
parietal stress and LV mass.8,12,14,25,26 This set of chronic
hemodynamic changes can lead to cardiac structural
impairment with cardiac performance loss.
The most common change in cardiac morphology
related to obesity is LV mass increase, directly related
to the development of diastolic dysfunction in obesity.20
In addition to correlating with obesity, that change
correlates with obesity duration.8 The Framingham Heart
Study has shown that BMI is an independent predictor of
LV mass, mainly when BMI exceeds 30 kg/m2.14
The literature is highly controversial regarding the
LVH pattern related to obesity. Recent studies, however,
have suggested that, in obese individuals, concentric
LVH and remodeling are as frequent as, or even more
frequent than, eccentric LVH.10,27
Mild LV systolic dysfunction can be present, but
moderate to severe systolic dysfunction is rare and
should trigger the search for comorbidities not directly
related to obesity.10,20
The presence of cardiac fibrosis in obese individuals is
another important component of ventricular remodeling,
increasing myocardial stiffness and diastolic dysfunction,
resulting in clinical HF. Although it is important to
recognize that such change can result from multiple

conditions frequently associated with obesity, such as
AH, dyslipidemia and DM, some studies have shown
that fibrous remodeling of the ventricles resulting in
significant diastolic dysfunction can occur in the absence
of those comorbidities.8
Factors that contribute to LV systolic dysfunction in
obesity include overload conditions, duration of obesity,
LV mass increase, and comorbidities, such as coronary
artery disease, AH and DM.20 In addition, the direct
toxic effects of the excessive amount of adipose tissue
might be related to ventricular remodeling, potentialized
by insulin resistance and neurohumoral activation,
particularly the renin-angiotensin-aldosterone system
and the sympathetic nervous system.26
Another structural change frequently related to
obesity is left atrial enlargement.14,20 A study has reported
left atrial enlargement in 34.0% of obese individuals
and in only 6.0% of normal-weight patients.20 Factors
predisposing to left atrial enlargement in obesity include
volume overload, LVH and LV diastolic dysfunction.14,20
Cardiac structural changes can be present even
without any clinical sign of heart disease, representing
a subclinical manifestation of obesity cardiomyopathy.
A cross-sectional study,25 assessing 30 candidates for
bariatric surgery with no history of previous heart
disease, has reported enlarged left chambers in 42.9%,
diastolic dysfunction in 54.6%, and LVH in 82.1%,
with the eccentric pattern of LVH present in half of the
cases. The correlations between LVH, obesity duration
and blood pressure levels were positive, as were the
correlations between BMI and the diastolic dysfunction
indicators. Systolic dysfunction was found in only
10.7% of the population studied.25 The authors have
concluded that ventricular mass adjusted for height
can be more precise than ventricular mass adjusted
for body surface area, and the former might be a more
appropriate index to determine ventricular hypertrophy
in obese individuals.14,25 Likewise, Tavares et al.,28 have
found higher sensitivity for the diagnosis of LVH in
obese individuals when adjusting LV mass for height as
compared to body surface area.28

Obesity cardiomyopathy
Patients with advanced obesity and HF with no
identifiable cause of LV dysfunction can be diagnosed
with obesity cardiomyopathy.5,6
That condition is defined as HF totally or predominantly
due to obesity.20 The diagnosis can be difficult because
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symptoms of HF, such as fatigue and lower limb edema,
can be frequently found in obese individuals. In addition,
brain natriuretic peptide (BNP), an important marker
commonly used in the diagnosis and follow-up of HF,
has a limited use in obesity,6,12 and its levels are inversely
proportional to BMI, independently of the presence or
severity of HF.6
In the Framingham Heart Study with 5,881 participants,
11.0% of the HF in men and 14.0% of the HF in women
were solely attributed to obesity, even after adjusting for
other known cardiovascular risk factors.8
The duration of morbid obesity is the strongest
predictor of HF development in obese patients.6,26 The
presence of morbid obesity for 20 years is associated
with a 70% chance of developing HF, which increases to
90% after 30 years.9
Most publications analyzed in this review used
the term ‘obesity cardiomyopathy’, encompassing all
patients with preserved and reduced ejection fraction.

Obesity paradox
Several studies have shown a paradoxical association
between obesity and the prognosis of patients with
coronary disease and HF, called the paradox of
obesity.5,7-9,12,29 According to that theory and contrary to
what is expected, individuals with established cardiac
disease and overweight or obesity have a better prognosis
than under- or normal-weight individuals.5,7,8,12,30
That favorable prognosis is observed for both
men and women, in acute HF, HFpEF and HFrEF.9
However, obesity hinders the treatment of patients
with advanced HF,8 and both morbid obesity and HF
markedly reduce functional capacity.17 In addition, no
study has reported that weight-reducing interventions
of patients with morbid obesity increase the mortality
or morbidity of HF.4
A meta-analysis 8 has shown a reduction in the
hospitalization and cardiovascular and all-cause mortality
of patients with HF and overweight as compared to those
of patients with normal BMI. However, more severely
obese patients have not had the same benefit.8 Other
studies have suggested that when BMI exceeds 40 kg/m2,
obesity is once again associated with worse prognosis.9
There are several theories to explain that paradox,
whose mechanism remains unclear. Observational studies
demonstrating that paradox have not proven that weight
loss is beneficial to obese patients with coronary artery
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disease, because most of them analyzed only baseline
body weight values, with no follow-up data.5 In addition,
most of them are retrospective analysis.9 Another relevant
factor is that low BMI values are frequently associated with
sarcopenia, a condition associated with increased mortality.
It is postulated that, because BMI does not distinguish fat
from lean mass, individuals with coronary artery disease
and overweight or obesity can have a higher amount of
preserved muscle mass. Thus, when BMI reaches very high
values that direct to body adiposity, the obesity paradox
disappears.5 Supporting that theory, studies using other
measures to assess obesity and the prognosis of HF, such
as Dual-Energy X-Ray Absorptiometry (DEXA),9 have
attained more controversial results.
On the other hand, obese individuals with HF can
be diagnosed earlier, at a stage of lower myocardial
dysfunction, than non-obese individuals,7-9 causing the
impression of better cardiovascular outcome.
In addition, cardiac cachexia, which occurs late
in HF, is associated with worse prognosis.7-9,12 Thus,
once advanced HF becomes catabolic, causing muscle
mass loss and cachexia, obesity can progress with
increased metabolic reserves in the form of adipose
tissue, which can delay the catabolic stage. However,
further investigation is required to determine if that is
a mechanism.9,12
Although the obesity paradox can represent a statistical
phenomenon, the likelihood of a real protective effect on
the physiology of obesity should be considered.7,8

Cardiac morphofunctional benefits related to weight
reduction
Substantial weight loss has been associated with the
reversion of hemodynamic abnormalities and with the
reverse LV remodeling of patients with obesity and
HF.4,21,31 There is a linear relationship between weight
loss and LV mass regression,14,32 in addition to the
improvement of functional capacity.33
Bariatric surgery has been more successful than diet
and exercise to reverse those alterations. Because it is
used for patients with more severe obesity, it produces
substantial weight reduction and more evident neurohormonal and metabolic improvement than the weight
loss modalities based on diet and exercise usually used
for less obese individuals.20
There is evidence that surgical weight reduction can
increase ejection fraction in the presence of previous
systolic dysfunction,1,10,17,34 mainly in individuals with long-
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term morbid obesity.21 Nevertheless, non-surgical weight
reduction has shown that benefit in smaller studies.6
A recent study35 assessing high-sensitivity troponin I,
a marker of subclinical myocardial injury, has suggested
that weight loss following bariatric surgery may reduce
cardiometabolic stress and the subsequent risk for HF.
That study has assessed the impact of bariatric surgery
versus lifestyle intervention, in isolation, in patients
with morbid obesity. The patients submitted to bariatric
surgery had a significantly higher reduction in highsensitivity troponin I than those undergoing the intensive
lifestyle intervention.35
A clinical study,19 assessing 23 obese class-III or class-II
individuals with preoperative comorbidities six months
and three years after bariatric surgery, has reported the
predominance of LVH prior to surgery. Three years
after, the normal pattern predominated. In addition, LV
diastolic function improved in six months, remaining so
for three years.19
Another study,36 assessing 60 women with BMI ≥
40 kg/m2 by using echocardiography before and six
months after bariatric surgery, has concluded that
the weight loss following the procedure improved
ventricular diastolic function and cardiac morphology
in morbidly obese women.36
A cohort study,37 assessing, in a 10-year follow-up,
44 Swedish obese individuals submitted to bariatric
surgery and compared to two control groups (nonsurgical obese patients and non-obese patients), has
shown that the left ventricle adapts to long-term
sustained weight loss, progressing to a smaller cavity,
thinner walls and smaller ventricular mass.37 Another
study by those same authors has reported that patients
with sustained weight loss have superior LV systolic
and diastolic functions as compared to their obese
counterparts remaining weight stable.38
A recent study 2 based on the Swedish National
Patient Registry has assessed 47,859 patients with
the primary diagnosis of obesity from 2000 to 2011,
and compared those submitted to bariatric surgery
(n = 22,295; 46.6%) to those not submitted to surgery
(n = 25,564; 53.4%). The result has shown an almost
five-fold increased incidence of HF in non-surgical obese
patients as compared to the obese patients submitted
to bariatric surgery. This suggests that bariatric surgery
can prevent HF in severely obese patients.2 Similarly,
another study13 has assessed the efficacy of gastric
bypass versus intensive lifestyle treatment to prevent
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HF in obese individuals from two large registries,
evaluating almost 40,000 patients: 25,804 treated with
gastric bypass and 13,701 submitted to lifestyle change.
The first group lost more weight than the second one,
and, in a mean follow-up of 4.1 years, had a lower
incidence of HF. In addition, an inverse relationship
between weight loss and HF incidence was observed.13

Bariatric surgery in heart failure: safety and benefits
Bariatric surgery has been safely performed in obese
patients with HF and optimized pharmacological
treatment. Patients with manifest systolic HF and severe
obesity improved their ejection fraction and functional
capacity after bariatric surgery.1,12,34
There are several techniques of bariatric surgery:
restrictive techniques, such as adjustable gastric band
and vertical gastrectomy; and mixed techniques, with
restrictive and disabsorptive components, such as
gastric bypass. The latter has been the most frequently
used in most publications analyzed in this review.
The laparoscopic access has been shown to be a safe
alternative for high-risk patients.39
More than half of the patients submitted to bariatric
surgery, mainly gastric bypass, lose at least 50% of
excessive weight.5 A case-control study4 conducted
in three North-American states has assessed the rate
of emergency unit visits or hospitalization due to HF
worsening for four consecutive years, two years before
and two years after bariatric surgery, in a sample of
534 patients with HF. That study has concluded that
bariatric surgery is associated with a decline in the
rate of HF worsening that requires emergency unit
assessment or hospitalization. The study has not
identified the subtypes of HF.4,40
Recently, Vest et al.,1 have compared 42 obese patients
with LV systolic dysfunction (ejection fraction < 50%),
who had undergone bariatric surgery, with 2,588 obese
patients without known ventricular systolic dysfunction
submitted to the same procedure. The first group
showed a higher baseline prevalence of comorbidities
and a mild increase in HF and infarction in the early
postoperative period, but no increase in 1-year mortality.
In addition, the analysis of a subgroup of 38 patients with
HF, who underwent preoperative and postoperative
echocardiography, has evidenced ejection fraction
improvement, showing the safety and benefit of that
procedure in those patients.1,10
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A retrospective study 17 has assessed 12 patients
with morbid obesity and HFrEF (ejection fraction =
22 ± 7%) submitted to bariatric surgery and has compared
them with a control group of 10 patients not submitted
to surgery, who received diet and physical exercise
orientation. In one year, the first group showed a lower
incidence of rehospitalization and an improvement in
functional capacity and ejection fraction as compared
to the control group. One patient underwent successful
transplantation, and another entered the transplant list,
showing the importance of considering that procedure
for patients with morbid obesity and HF.17
However, a recent retrospective analysis41 of 22,487
patients submitted to bariatric surgery has tried to
identify the major risk factors for 1-year mortality,
evidencing that, despite the low absolute risk of
mortality, an increase in the relative risk was associated
with open surgery, DM, male sex and HF. 41 Other
authors have associated the last two risk factors with
increased mortality.42,43

Bariatric surgery in patients with advanced HF
In obese patients with advanced HF, BMI increase
has been strongly associated with a lower probability
of receiving heart transplantation, once added to the
transplant waiting list. In addition, a BMI ≥ 35 kg/m2 is
related to a worse prognosis after heart transplantation,
which is considered a significant obstacle to placement
in the transplant list.8,34 The International Society of Heart
and Lung Transplantation listing criteria44 recommend
a weight loss that achieves a BMI ≤ 35 kg/m2 before
placement in the heart transplantation list.1,44 In obese
patients with ventricular systolic dysfunction, surgical
weight loss results in reverse ventricular remodeling.
Thus, bariatric surgery is a strategy for weight reduction
to be considered, as a bridge to heart transplantation or
a path to clinical recovery.17,26,34,45-47
A study45 has reported that two patients with morbid
obesity and severely reduced LV function, in addition to
NYHA class IV symptoms, despite optimized medical
treatment, one of them being dobutamine-dependent,
were referred for bariatric surgery. Heart transplantation
was initially contraindicated due to severe obesity. In the
2-year postoperative follow-up, both showed LV ejection
fraction improvement, were symptomless and required
no transplantation.26,45
Another study34 has assessed seven obese patients
with LV ejection fraction ≤ 25%, who had undergone
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laparoscopic bariatric surgery to become eligible for
heart transplantation, because a BMI ≥ 35 kg/m 2 is
considered a relative contraindication for that procedure.
Later, two patients lost sufficient weight to undergo
heart transplantation, two other lost sufficient weight
to meet the listing criteria, and three improved their LV
ejection fraction and symptoms, so transplant listing was
no longer indicated. The individuals not submitted to
transplantation had a median LV ejection fraction in the
follow-up of 30% (mean of 39%).1,34
Traditionally LV assist devices (LVAD) are used
as a bridge to transplant or “destination therapy” in
individuals with advanced HF, despite maximum
pharmacological therapy.26
Currently, data on the impact of obesity on the efficacy
of those devices are limited.8 There is evidence that the
LVAD implantation is safe,26 although a BMI increase
has been associated with a higher chance of infection and
thrombosis. However, the studies are scarce and have no
power to determine the impact of BMI on mortality in
those individuals.8
A recent analysis8 of the United Network for Organ
Sharing database with 3,856 patients who had received
a continuous-flow LVAD between 2004 and 2014 has
shown that the risk of death or exclusion from the heart
transplant waiting list did no significantly differ in
patients with different BMI. However, complications,
such as thrombosis and infection of the device, were
significantly more frequently observed in patients with
increased BMI (risk rate of 1.48 for patients with BMI >
35 kg/m2). In addition, there was an increased risk of
mortality after heart transplantation for obese patients as
compared to that for patients with normal BMI.8
In 2013, the concurrent use of bariatric surgery
and LVAD in a morbidly obese patient as a bridge
to successful heart transplantation was reported for
the first time.48 The concurrent use of that device and
bariatric surgery allowed the patient to lose weight
and subsequently qualify for placement in the heart
transplant waiting list.48
In 2015 a review49 was published with six morbidly
obese patients with advanced systolic HF, three of whom
had a LVAD in place at the time of laparoscopic sleeve
gastrectomy. Within 12 months of surgery, all patients
had lost weight to become heart transplant eligible,
considering their BMI. After subgroup analysis, the
patients with LVAD, as compared to those without
mechanical circulatory support, had a slightly longer
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operative time, greater estimated blood loss, and
longer length of hospital stay. By the end of the study
period, two patients with LVAD had undergone heart
transplantation, one of whom died due to antibodymediated rejection three years after transplantation.
Two patients were on the transplant list; one patient
had a marked improvement in symptoms, being treated
clinically; and the other patient was not eligible for
transplant because of severe depression.49
There are other reports on successful cases involving
LVAD and bariatric surgery as bridge for heart
transplantation 50,51 or improvement in ventricular
function in morbidly obese patients.52
Most references presented in this review showed
good results for bariatric surgery in patients with HF.
However, it is worth noting that most studies cited
were on interventions primarily directed to treat obesity
and not eventual cardiac dysfunction, either clinical or
suggested by different assessment methods.

Most studies assessed have subdivided the analysis
regarding neither etiology, nor the HF model, be it HFrEF
or HFpEF. Future studies should assess the different
models and etiologies in an individualized way and
identify the most adequate surgical strategies.
Thus, despite the risks, bariatric surgery should be
considered for patients with HF, because of its potential
to reduce the associated comorbidities and to improve
quality of life and functional capacity, in addition to
making eligible for heart transplantation those excluded
due to high BMI.
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Conclusion
Although some data suggest that obesity can provide
a reduction in mortality of individuals with HF, weight
loss, especially in the presence of morbid obesity, reduces
symptoms and improves the quality of life of those
patients. In addition, it provides reverse remodeling and
increases LV ejection fraction in the presence of systolic
dysfunction, in addition to enabling heart transplantation
to eligible individuals.
Bariatric surgery is an effective mean of weight
loss. In patients with severe LV systolic dysfunction,
however, although several studies have shown safety
and efficacy, that procedure can be associated with severe
complications and should only be performed in centers
with trained specialists and advanced cardiac support
involving multiple specialties.
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Performance of the Rapid Response Systems in Health Care Improvement: Benefits
and Perspectives
Viviane Cordeiro Veiga and Salomón Soriano Ordinola Rojas
Hospital BP - A Beneficência Portuguesa de São Paulo, SP - Brazil

Introduction
In the last two decades, the rapid response systems
(RRS) have been explored as initiatives to increase the
safety of hospitalized patients. The main function is to
identify and treat patients at risk, or who are presenting
signs of clinical instability, and to prevent adverse events
during hospital stay, with a consequent reduction in
in-hospital mortality. Every year in the United States,
more than 200,000 intrahospital cardiac arrests (CAs)
occur, most of which could be avoided.1 RRS are formed
by two health care components called the afferent limb
and the efferent limb.2 The afferent limb is represented by
the health care team in the admission units, responsible
for the care of hospitalized patients and trained to
activate the afferent limb, when physiological changes
that predict adverse events are detected, especially
cardiac arrests. The efferent limb is represented by
a team of health care professionals, who respond to
codes, and may be headed by a physician, a nurse or a
physiotherapist. The efferent limb is better known as the
rapid response team (RRT). In addition to these health
care components, the rapid response systems must also
have two other components, namely the administrative
arm, which provides the necessary documentation and is
responsible for the systems daily activities and the quality
and governance arm, which contributes to continuous
improvement and reassessment of the system. These
systems have been implemented around the globe, but
still in a non-uniform way in institutions and health
systems with different characteristics. However, in Brazil,
there are few reports on this issue.3,4

Keywords
Hospital Rapid Response Team; Patient Safety; Patient
Care Team; Hospital Mortality.

Activating criteria
Failure in the early detection of clinical deterioration
signs are frequent in the health institutions associated
with the worst outcomes and increased hospital costs.5
RRS activation criteria are based, mainly, on changes
in vital signs, which are routinely monitored in the
hospitalization units. Schein et al.6, in 1990, studied the
presence of clinical deterioration signs in the 24 hours
prior to CA. Among the 64 patients evaluated, 54 (84%)
presented at least one change in the clinical parameters
during the eight hours that preceded the event.
In order to develop objective criteria for RRS
activation, Franklin and Mathew7 described the changes
which preceded CA: mean blood pressure lower than
70 mmHg, mean blood pressure higher than 130 mmHg,
heart rate lower than 45 bpm, heart rate higher than
125 bpm, respiration rate under 10 bpm, respiration
rate over 30 bpm, change in the level of consciousness
and chest pain. Veiga 3, on a case-by-case national
basis, describes the results related with the changes
in activation criteria, considering the epidemiological
characteristics of the institution and maturity after 18
months of RRT. The RRT activation criteria described in
the study that presented better results were: code blue
(cardiac arrest); code yellow: heart rate less than 50 or
more than 110 bpm; systolic blood pressure less than 90
or higher than 180 mmHg, with symptoms, respiratory
rate under 10 or over 24 breaths/minute, decreased
level of consciousness and/or sudden motor deficit,
acute decrease of O2 saturation to < 90%, seizures, acute
bleeding and active screening for sepsis.
However, there are major weaknesses in vital signs
measurement, both in relation to the frequency of data
collection and even in relation to their assessment
confidence level, especially concerning the respiration
rate.8,9 Failure in recognizing unstable patients leads to
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failure in the rescue and prevention of adverse events,
which results in inefficient systems.
To minimize these issues, scores have been developed
to improve detection of patients at risk.10-11 These scores
are easily executed and have a high reproducibility, and
can predict elevated risks of cardiac arrest and need for
ICU admission.12 Nonetheless, scores that are based
exclusively on vital signs have demonstrated limited
accuracy, leading to lost opportunities to identify
patients at risk of CA.
Therefore, the use of electronic systems, as well as
new models of stratification of patients at risk of clinical
deterioration, has been gaining ground, with the aim
of ensuring the early identification and appropriate
treatment of these situations.5,13-14 Churpek et al.15 assessed
a model of electronic data, which not only analyzes the
patient’s vital signs, but also their laboratorial and
demographic characteristics which, compared to models
using vital signs alone, showed benefits in the early
identification of patients at risk for CA, as well as their
need for ICU admission. Similarly, Kang et al.5 used an
electronic score (eCART), in a study with 3,889 patients,
which was able to identify risks at an earlier stage,
compared to the usual RRT activation system.
Combined outcomes of CA and transfers to ICU or
death in hospitalization units were assessed by Churpek

et al, in 2014,15 in a study with data from five hospitals,
which included 269,999 hospitalizations, and compared
electronic data variables with the MEWS score. In all the
outcomes assessed, the electronic scores were higher than
MEWS score (p < 0.01)
On the other hand, even though it increases the
sensitivity of code activation, the structure proposed by
the rapid response systems may be seen as a reactive
response when the in-hospital patient is already at risk.
There are some reports of proactive models, which are
based on daily follow-up visits to patients considered
at high risk, for example, those who have been recently
transferred from intensive care units and surgery
centers.4,16 Other reports suggest the use of telemedicine
units, which would provide support in patient care for the
staff, while waiting for the rapid response team to arrive,
leading to an earlier involvement of an intensivist in the
management of the high-risk patient.17 Table 1 describes
the scores for clinical deterioration.5,8,17,18-21

Results
The practice of RRT is already well established when
a decrease in the number of cardiac arrests is measured
outside the ICU environment. Furthermore, there is also
an influence between the time of implementation and the
positive results, attributable to the organizational culture.

Table 1 - Scores for assessment of clinical deterioration
Authors

Number
of patients

Outcomes

Diagnostic accuracy

Year of
publication

Buist et al.8

6,303

In-hospital mortality

Positive predictive value: 16.2%. Four
or more abnormal observations – 88.2%

2004

Goldhill et al.18

63

ICU Admission

Sensitivity – 97%; Specificity – 18%

1999

Goldhill & McNarry19

548

Mortality within 30 days

Sensitivity – 7.7%; Specificity – 99.8%

2004

Subbe et al.20

709

ICU admission; Number of cardiac
arrests; mortality within 60 days

Endpoints ROC-curve analysis

2001

Cardiac arrests

Sensitivity/specificity: 100/17%;
98/36%; 94/61%; 89/77%; 86/89%;
84/96% and 52/99% for scores
1,2,3,4,5,7, and 9, respectively.

2002

3,889

Cardiac arrests and transfers to ICU

Transfer to ICU – eCART > 54:
sensitivity – 52.5% and specificity
88.5%. Cardiac arrests – eCART > 54:
sensitivity – 80% e specificity -86%.

2016

56,649

Cardiac arrest risk and transfer to ICU

Sensitivity – 65% and specificity – 93%

2014

Hodgetts et al.

Kang et al.

21

5

Churpek et al.15

250
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However, when the impact of RRT on the reduction
of mortality is assessed, the data are still conflicting.
A meta-analysis study and a systematic review, including
18 studies, showed a 33.8% reduction in the number of
CA outside the ICU, without in-hospital mortality
reduction.22 A study involving more than 400,000 patients
in 10 American hospitals,23 compared mortality before
and after the implementation of RRT, and showed that
in-hospital mortality decreased in six hospitals.
Nevertheless, it is not possible to attribute these results to
the RRT. Jung et al.24 in their turn demonstrated a reduction
in mortality associated with the team performance
(p = 0.002). A recent study shows a correlation between
the hospital length of stay and worsened prognosis, in
patients who presented with CA after admitting service
within 48 hours of the RRT consultation.25
However, new perspectives have been studied to
better evaluate the effectiveness of RRT.25,26
Brunsveld et al.27 assessed unexpected deaths, that is,
without a pre-existing limitation of treatment, rather than
all-cause mortality, where the improvement in survival
after introduction of a RRT was more pronounced
compared to all deaths as the endpoint.
Nonetheless, several aspects can also be associated
with outcomes resulting from RRT, such as time of RRT
activation. During daytime hours, latency time from
changes in vital signs to RRT activation was shorter,
compared to nighttime hours. Besides, activation during
nighttime hours was associated with higher mortality.28,29

Inclusion in the Guidelines of The American Heart
Association - Advanced Cardiac Life Support (ACLS)
In the updated version of the Guidelines of the
American Heart Association, released in 2015,
“Surveillance and Prevention” were included as
the first link in the chain of survival. In this context,
the presence of rapid response teams (RRT) in the
institutions was encouraged, with the aim of providing
initial intervention in patients with clinical deterioration
and preventing in-hospital cardiac arrests.21 Other
organizations, such as the Joint Commission and the
Institute for Healthcare Improvement also encourage
the presence of RTT in hospitals.3
A Brazilian study, which evaluated the presence
of RRT in a large-sized hospital, showed statistically
significant reduction in the number of cardiac arrests
(CAs) after the implementation of RRT (p < 0.001).3

Performance of the rapid response systems

The involvement and training of care staff are essential
in the continuous and systematic search for clinical
decompensation, at an early stage.

Broadening the scope of performance
Recently, several studies have been published, with
assessments of the RRT performance in end-of-life
patients’ care. Studies have shown that up to 25% of
RRT activation involved patients with pre-existing
limitation of treatments.25 Smith et al.26 showed that
after implementation of rapid response teams, there was
a significant increase in the do-not-resuscitate orders
(p < 0.001), which may impact on reduction of resource
utilization among this group of patients.

Conclusions
RRT implementation is related with in-patient safety,
prevention of severe adverse events, such as cardiac
events and impact on outcomes, resulting in reduced
mortality. New scopes of performance have been
established. However, the major challenge still lies in the
early identification of clinical deterioration.
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Left Ventricular Dyssynchrony in a Patient with Normal Perfusion and Stress-Induced
Left Bundle Branch Block
Maria Gazzilli,1 Rexhep Durmo,1 Claudio Tinoco Mesquita,2 Raffaele Giubbini1
Nuclear Medicine, University of Brescia and Spedali Civili Brescia,1 Brescia - Italy
Hospital Universitário Antônio Pedro, Universidade Federal Fluminense (UFF),2 Niterói, RJ - Brazil

Introduction
Left bundle branch block (LBBB) is an
electrocardiographic abnormality that occurs in
approximately 0.5–1.1% of all patients who undergo
exercise testing.1 The diagnosis of complete LBBB is
made with the 12-lead electrocardiogram (ECG) if all
the following criteria are met: conduction originating
above the atrioventricular node; a QRS duration of 120
milliseconds or more; predominantly upright complexes
with broad-slurred R waves in leads I, V5, and V6; and
a QS or RS pattern in V1 with a normal intrinsicoid
deflection of 35 milliseconds.2
The precise mechanism and the prognostic significance
of Exercise Induced-LBBB (EI-LBBB) remains unclear.
EI-LBBB can be associated with coronary artery disease
(CAD). However, in a group of patients, coronary
arteries are normal.3 Several authors have attributed EILBBB to functional alterations of the conduction system
mediated by autonomic influences in non-ischemic
cases.4 We report a case of a 72-year-old female patient
who developed LBBB during exercise stress testing and
showed reversible abnormalities in cardiac contraction.

Case report
A 72-year-old female patient, with two risk factors
for CAD, namely hypertension and dyslipidemia,
underwent a coronary angiography in 2010 after typical

Keywords
Left Bundle Branch Block, Cardiac-Gated Single
-Photon Emission Computer-Assisted Tomography;
Myocardial Perfusion Imaging; Contraction Myocardial.

chest pain, which showed left anterior descending artery
(LAD) stenosis of 80%, right coronary artery (RCA)
stenosis of 60% and left circumflex artery (LCX) stenosis
of 60%. The patient started medical therapy with ACE
inhibitors, β-blocker, antiplatelet agent and statins. In
2014, she underwent a pharmacological (dipyridamole
IV, 0.84 mg/kg in 5 minutes) stress-rest myocardial
perfusion imaging (MPI) with normal electrocardiogram
(ECG) pattern and normal perfusion.
In March 2018 the patient came at our attention
to undergo MPI as a routine exam. The patient was
asymptomatic after 72h-wash out from β-blocker. She
was submitted to a bicycle exercise stress testing using
the modified Bruce protocol. Baseline heart rate (HR)
was 89/min and blood pressure (BP) was 140/95 mmHg.
The ECG showed first-degree atrioventricular block and
left anterior fascicular block (figure 1A). Technetium99m (Tc-99m) tetrofosmin (187 MBq) was injected IV at
peak exercise at 4:30 min. HR and BP were 126/min and
180/110 mmHg respectively. She developed LBBB with a
QRS width of 120 ms at the end of the 5th min of exercise
test with a HR of 128/min (figure 1B) and no symptoms.
The EI-LBBB disappeared at 3:52 min during recovery
phase at a HR of 94/min (figure 1C).
Stress images were acquired 20 min after radiotracer
administration with a Discovery NM/CT 530c CZT
gamma camera (GE Healthcare, Haifa, Israel). Rest
injection was administered 2 hours after the stress
injection and the images were obtained 20 minutes later.
Both stress and rest studies were acquired using the list
mode using a gated 16 frame-per-cycle acquisition with a
20% acceptance window. Acquisition time was 9 minutes
for the stress and 5 minutes for the rest study.
Stress and rest images were reconstructed on a
dedicated workstation (Xeleris 4,0 GE Healthcare)
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Figure 1 - ECG before exercise demonstrating sinus rhythm and first-degree atrioventricular block and left anterior fascicular block
(A). At the 5th minute of exercise, the ECG showed a LBBB with a QRS width of 120 ms (B). ECG at 3:52 min into recovery phase
demonstrating the disappearance of the LBBB (C).
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using Lister Software from the Alcyone Miscellaneous
Tools (GE Healthcare). Perfusion, regional wall motion
scores and synchrony were analyzed by a commercially
available software (Corridor 4DM, Invia, Ann Arbor,
Michigan) using a 17-segment model.
Analysis of stress and rest images did not demonstrate
any perfusion defect (figure 2), confirming the results
of the previous single-photon emission computed
tomography (SPECT); gated images revealed normal
ejection fraction and volumes and an abnormal
thickening and abnormal motion of the septal wall only
in post-stress images. Post-stress dyssynchrony was
detected as demonstrated by the delayed septal motion
in the phase analysis. Rest images obtained without the
presence of LBBB in the ECG showed a normal synchrony
of the left ventricle walls.

Discussion
We reported a case of a patient with EI-LBBB and
post-stress dyssynchrony but with normal perfusion.
It is known that interpretation of myocardial perfusion
SPECT images in patients with persistent LBBB has
decreased specificity because of the presence of fixed or

Gazzilli et al.
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reversible perfusion defects in the septal or anteroseptal
regions, even with normal blood flow through the
LAD artery.5 In previous studies, septal or anteroseptal
perfusion defects were estimated to be observed in
approximately 75% of patients with LBBB, although
significant LAD stenosis was detected only in 39%.6
However, in this case the LBBB was transient because it
was exercise-induced with spontaneous recovery at rest;
this electrocardiographic abnormality was associated
with mechanical dyssynchrony, as demonstrated by
gated-SPECT and was associated with normal perfusion.
According to the literature and our experience, defects
in myocardial perfusion SPECT are frequent in patients
with persistent LBBB but are not commonly found in
patients with EI-LBBB, in which normal myocardial
perfusion is often found.7 Myocardial perfusion PET-CT
is a technique that can contribute to increase the accuracy
of CAD evaluation in patients with LBBB. Recently,
Falcão et al.,8 demonstrated that 82Rb-PET relative
myocardial perfusion could discriminate between LBBB
patients with and without CAD, even when considering
the LAD territory alone.
Sillanma et al. 9 demonstrated that LBBB should
not be considered as a certain indicator of mechanical

Figure 2 - GATED SPECT images demonstrating the normal perfusion pattern (upper left), abnormal septal contraction under stress
(upper right) and abnormal synchrony after stress with deleted contraction of the septal wall (bottom).
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dyssynchrony and patients with mechanical
dyssynchrony associated to LBBB estimated by gated
MPI have a worse outcome. Furthermore, Hertzeanu
et al.,10 demonstrated that the onset of EI-LBBB at an
HR of 120-125/min or lower is strongly correlated with
the presence of occlusive CAD, compared to patients
who develop EI-LBBB at an HR of 120-125/min or
higher, which have a better prognosis. Considering
that our patient had an EI-LBBB at an HR of 126 bpm,
dyssynchrony and evidence of normal perfusion, we can
assume that the medical therapy is effective and provides
a good prognosis. This case demonstrates the usefulness
of Gated SPECT to evaluate not only the perfusion data
but also the synchronous contraction and motility of
the left ventricle walls, as well as to provide important
prognostic information on cardiac function to guide the
clinical management.
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Complete Resolution of Electrocardiographic Changes Induced by Acute Chagas Myocarditis
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Abstract
We present a case of a female adolescent with severe
acute Chagas myocarditis, acquired by oral transmission
in an endemic area in the Brazilian western Amazon,
who had electrocardiographic changes normalized
after empirical treatment with the antiparasitic drug
benznidazole combined with conventional treatment for
severe heart failure.

Introduction
Chagas disease (CD) is a neglected parasitic infection
caused by the protozoan Trypanosoma cruzi, which
infects a wide range of triatomines and mammalian
species, including man. About 8 million people
worldwide are estimated to be infected, and 28 million
people are at risk of acquiring the disease in 15 endemic
countries of Latin America. Oral transmission of CD has
been the most common route of infection in the Amazon
region.1 Since the 1960s, the drugs available for the
treatment of the acute phase (0-4 months after infection)
of CD have been benznidazole (BZ) and nifurtimox
(NFX).2 BZ administered orally is still the drug of choice
in many countries despite its high dosage regimen
and adverse side effects such as allergic dermatitis
(skin rashes), peripheral neuropathy, anorexia,3 and
less commonly, bone marrow suppression. BZ is also
potentially carcinogenic. Patients in the chronic phase

Keywords
Chagas Disease/epidemiology; Trypanosoma Cruzi;
Chagas Cardiomyopathy; Electrocardiography/methods;
Heart Failure/drug therapy; Antiparasitic Agents.

of CD treated with BZ and NFX had parasite persistence
and progressive electrocardiographic changes, similar
to untreated control patients.4,5 The cardiac form of the
disease starts with an acute dilated myocarditis, followed
by myocardial remodeling, fibrosis, and arrhythmias.

Case Report
A 12-year-old female, born in the rural area of
Rodrigues Alves community, Acre, in western
Amazon, northern region of Brazil, was admitted to the
regional hospital with fever, dizziness, weakness and
vomiting in the last month. A short time earlier, her
brother, sister-in-law, and sister had similar symptoms,
and her brother and sister-in-law died. The girl’s family
earn their living by growing and selling the fruit and
juice of açaí (a small, round, dark colored fruit, obtained
from a palm tree).
Physical examination revealed significant facial edema
associated with bilateral periorbital edema, lower limb
edema, anasarca, dyspnea on light exertion (NYHA III)
and orthopnea. Regular tachycardia (117 bpm), third
heart sound (S3) with gallop rhythm and hypotension
(80/60 mmHg) were detected, in addition to decreased
vesicular breath sounds and pulmonary crepitations in
both lung bases. Respiratory rate was 20 breaths/min
and O2 saturation was 98%.
The liver was enlarged and tender at 3 cm from the
right costal margin accompanied by splenomegaly. No
fever was observed (35.6°C).
Chest X-ray showed generalized cardiomegaly and
blunting of the right costophrenic angle.
Echocardiography showed severe deterioration of the
left ventricular function with an ejection fraction of 19%
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and dilated heart cardiac chambers. Laboratory tests
revealed leukocytosis with lymphocytosis, hyponatremia
and moderate increase of liver enzymes.
The initial electrocardiogram is shown in Figure 1.
Conventional treatment was started for severe heart
failure with intravenous and oral administration of
furosemide, carvedilol at increasing doses, spironolactone,
and angiotensinconverting enzyme (ACE) inhibitors.
After 10 days of treatment,although seropositivity for
CD was still not confirmed by laboratory tests, it was
decided to empirically administer oral BZ at conventional
dose (2-4 mg/kg q. 12 h), based on recent family history,
clinical symptoms, and lack of complete resolution
using conventional treatment. In a few days, the patient
showed quick improvement and complete resolution
of edema and dyspnea. A second ECG was obtained
(Figure 2) months later, showing complete normalized
tracing. A concomitant transthoracic echocardiogram
revealed normal cardiac chambers and normal left
ventricular ejection fraction (63%). This significant
response to BZ indicates that this drug can be effective in
the treatment of the acute phase of Chagas myocarditis,
but not the chronic phase.4,5

Discussion
Possible modes of transmission of CD include:
feces of the infected vector deposited on the skin and/
or mucous membranes, while the vector sucks blood;
transplacental vertical transmission which depends on
maternal immune status, parasite strain and placental
factors; lab accidents caused by violation of biosafety
regulations; organ transplantation from an infected
donor (this may occur by migration of contaminated
individuals to non-endemic areas, in which serological test
for Chagas is not made), oral transmission by ingestion
of contaminated food, including açaí and sugarcane
juice. In our case, the most probable mode was the oral
transmission. The insects could be attracted by the light
of the inside of the açaí grinding machine, or the fruit
pulp could get contaminated because of lack of hygiene
during fruit collection, transportation or processing.6
In case of handcrafted food in areas with triatomines, good
cooking and pasteurization regulations are essential. The
pasteurization has been adopted for the açaí paste exported
from the Amazon and other regions of Brazil.
The symptoms presented by the patient and the
course of disease coincide with other studies and are

in accordance with the Ministry of Brazil guidelines,
which state that people living in endemic areas, who
have prolonged fever (> seven days), facial edema,
hepatosplenomegaly, and manifestations of acute heart
failure, should be treated empirically with BZ or NFX,
even in the absence of a positive serology, aiming to
reduce the mortality rate.7-9
To start empirical treatment of clinical and
epidemiological manifestations compatible with CD
with antiparasitics, even when the first serological test
is negative, is supported and described in the guidelines
for surveillance, prevention, control and clinical
management of acute CD transmitted by food.
In this case report, early treatment with BZ resulted
in complete electrocardiographic normalization, along
with complete resolution of symptoms. The electrical
changes of acute Chagas myocarditis can be completely
reversed by antiparasitic drugs. Bastos et al.,10 described
the clinical outcome of 13 patients with acute CD acquired
through oral transmission from two urban outbreaks
in northeastern Brazil. They reported that ventricular
repolarization abnormalities persisted in 50% of the
patients with the antiparasitic treatment, while sinus
bradycardia was observed in 18%. Left ventricular
ejection fraction normalized in two out of three patients
with initially depressed ventricular function, while
pericardial effusion disappeared.10

Conclusion
Complete reversal of ECG changes associated with
acute Chagas myocarditis is achieved by antiparasitic
therapy. This may positively impact long-term prognosis.
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Figure 1 - ECG-1: Sinus rhythm, heart rate of 90 bpm, P-wave axis + 55°, P-wave duration > 110 ms, P-wave voltage ≥ 2.5 mm in lead
II, peaked, broad, bimodal, and plus-minus P-waves in lead V1, prolonged and bimodal P-wave in leads V4-V5, low QRS amplitude
in lead V1 contrasting with high QRS voltage in lead V2: indirect signs of right atrial enlargement (“Sodi-sign”), normal PR interval,
extreme left axis deviation (QRS axis - 60°), rS pattern in the inferior leads, qRs in I, and qR in aVL: left anterior fascicular block.
Precordial QRS transition displaced to the left, deep S-waves in leads V5-V6, rS pattern from V1 to V5 demonstrating severe right
ventricular overload. Conclusion: Biatrial enlargement; biventricular overload with predominant right ventricular overload; left
anterior fascicular block.
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Figure 2 - ECG-2: Electrocardiographic tracing after empirical treatment with BZ associated with conventional treatment for heart
failure. Sinus rhythm, heart rate of 60 bpm, normal P-wave, normal PR interval, normal QRS axis (+60°), precordial transition area in
lead V2 (normal), visible U-wave from leads V3 to V5. Conclusion: normal tracing.

Int J Cardiovasc Sci. 2019;32(5):546-550

Valle et al.

Case Report

Drug efficacy in acute Chagas myocarditis

Sources of Funding
There were no external funding sources for this study.

Ethics approval and consent to participate
This article does not contain any studies with human
participants or animals performed by any of the authors.

Study Association
This article is part of the thesis of Doctoral submitted
by Joseane Elza Tonussi Mendes Rossette do Valle, from
Faculdade de Medicina do ABC.

References
1.

Margioto Teston AP, de Abreu AP, Abegg CP, Gomes ML, de Ornelas Toledo
MJ. Outcome of oral infection in mice inoculated with Trypanosoma cruzi
IV of the Western Brazilian Amazon. Acta Trop. 2017 Feb;166:212-7.

2.

Sales Junior PA, Molina I, Fonseca Murta SM, Sanchez-Montalva A,
Salvador F, Correa-Oliveira R, et al. Experimental and Clinical Treatment
of Chagas Disease: A Review. Am J Trop Med Hyg. 2017;97(5):1289-1303.

3.

Rial MS, Scalise ML, Arrua EC, Esteva MI, Salomon CJ, Fichera L.E.
Elucidating the impact of low doses of nano-formulated benznidazole in
acute experimental Chagas disease. PLoS Negl Trop Dis. 2017;11:e0006119.

4.

Braga MS, Lauria-Pires L, Arganaraz ER, Nascimento RJ, Teixeira AR.
Persistent infections in chronic Chagas' disease patients treated with
anti-Trypanosoma cruzi nitroderivatives. Rev Inst Med Trop Sao Paulo.
2000;42(3):157-61.

5.

Lauria-Pires L, Braga MS, Vexenat AC, Nitz N, Simoes-Barbosa A,
Tinoco DL, et al. Progressive chronic Chagas heart disease ten years after
treatment with anti-Trypanosoma cruzi nitroderivatives. Am J Trop Med
Hyg. 2000;63(3-4):111-18.

6.

Pereira KS, Schmidt FL, Guaraldo AM, Franco RM, Dias VL, Passos LA.
Chagas' disease as a foodborne illness. J Food Prot. 2009;72(2):441-6.

7.

Camargo ME, da Silva GR, de Castilho EA, Silveira AC. [Serological
survey of the prevalence of Chagas' infection in Brazil, 1975/1980]. Rev
Inst Med Trop Sao Paulo. 1984;26(4):192-204.

8.

Dias JP, Bastos C, Araujo E, Mascarenhas AV, Martins Netto E, Grassi F,
et al. Acute Chagas disease outbreak associated with oral transmission.
Rev Soc Bras Med Trop. 2008;41(3):296-300.

9.

Souza-Lima Rde C, Barbosa M, Coura JR, Arcanjo AR, Nascimento Ada
S, Ferreira JM, et al. Outbreak of acute Chagas disease associated with
oral transmission in the Rio Negro region, Brazilian Amazon. Rev Soc
Bras Med Trop. 2013;46(4):510-4.

10. Bastos CJ, Aras R, Mota G, Reis F, Dias JP, de Jesus RS, et al. Clinical
outcomes of thirteen patients with acute chagas disease acquired through
oral transmission from two urban outbreaks in northeastern Brazil. PLoS
Negl Trop Dis. 2010;4(6):e711.

This is an open-access article distributed under the terms of the Creative Commons Attribution License

550

551

NEWS
Calendar

De 20 a 22 de Setembro de 2019

XXVIII Congresso Paraense de Cardiologia e XXXIX
Congresso Norte Nordeste de Cardiologia

FIERGS - Porto Alegre

De 24 a 26 de Outubro de 2019

SBC 2019 - 74º Congresso Brasileiro de Cardiologia

HANGAR Centro de Convenções da Amazônia – Belém
24º Congresso Paraibano de Cardiologia

http://www.cnnc2019.com.br/

De 3 a 5 de Outubro de 2019
Teatro Facisa - Campina Grande

XI Congresso Amazonense de Cardiologia

http://sociedades.cardiol.br/pb/congresso.asp

De 31 de Outubro a 1 de Novembro de 2019
http://sociedades.cardiol.br/am/

XVI Congresso DECAGE 2019
De 11 a 12 de Outubro de 2019

XXXVI Congresso Brasileiro de Arritmias Cardíacas

Hotel Pestana - São Paulo

De 21 a 23 de Novembro de 2019

http://departamentos.cardiol.br/decage/
congresso2019/

Fiesta Bahia Hotel – Salvador

16º Congresso Fluminense de Cardiologia
De 17 a 19 de Outubro de 2024
Búzios
https://socerj.org.br/

http://sobrac.org/sobrac2019/

552

SEE IN THE NEXT EDITION
Vol. 32, Nº 6, November and December 2019

Moderate-Intensity Walking Training Improves Depressive Symptoms and Pain in Older Adults with Good
Quality of Life: A Controlled Randomized Trial
Silvio Lopes Alabarse, Hélio José Coelho Júnior, Ricardo Yukio Asano,3 Braulio Luna Filho, Wagner Correa Santos,
Japy Angelini Oliveira Filho
Effect of Hospital Accreditation Process in Outcomes of Patients with Acute Coronary Syndrome
Carolina de Deus Leite, Thiago Carvalho Pereira, Matheus Pamponet Freitas, Natália Lima Walsh Tinôco, Flávia
Guimarães Pereira, Roberta Vicente Leite Viana Menezes, Milena Quadros Sampaio Andrade, Samantha Pereira Rosa
Vilas Boas, Paulo José Bastos Barbosa, Gilson Soares Feitosa-Filho
The Influence of Seasonal Temperature Variation on Blood Pressure Behavior
Juliana Ribas Escosteguy, Murilo Beskow, Cezar Roberto Van Der Sand
Adverse Events and Risk Factors of Blood Transfusion in Cardiovascular Surgery: A Prospective Cohort Study
Ana Paula Tagliari, Lucas Molinari Veloso da Silveira, Adriano Nunes Kochi, Anderson Castro de Souza,
Marcelo Curcio Gib, Tanara Martins de Freitas, Cristiano Blaya Martins, Leandro Totti Cavazzola, Orlando
Carlos Belmonte Wender
Association Between Chocolate Consumption and Severity of First Infarction
Heloyse Martins Duarte, Milena Christy Rocha de Oliveira, Ramona Jung, Roberto Léo da Silva, Tammuz Fatah,
Daniel Medeiros Moreira

Um programa de descontos na aquisição de
produtos ou serviços em diferentes segmentos.
Conheça os nossos parceiros e comece a usufruir
de mais um benefício para os associados.

ão
Cart ube:
Cl
C
B
S
ova
n
a
su dade!
ti
iden

Acesse já!

cardiol.br/sbc-clube

