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EDITORIAL

COVID-19: A Matter Close to the Heart

Glaucia Maria Moraes de Oliveira’” and Fausto J. Pinto?

Universidade Federal do Rio de Janeiro (UFRJ),” Rio de Janeiro, RJ - Brazil
CCUL, Faculdade de Medicina, Universidade de Lisboa,? Lisboa - Portugal

The world is facing a new challenge, the novel
coronavirus disease 2019 (COVID-19), caused by
a betacoronavirus named severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), phylogenetically
identical to the SARS-CoV (severe acute respiratory
syndrome coronavirus) and the MERS-CoV (Middle
East respiratory syndrome coronavirus) responsible for
innumerable deaths in China in 2003 and in the Middle
East in 2012, respectively.

On March 11, 2020, the COVID-19 outbreak was
characterized as a pandemic by the World Health
Organization (WHO).! Twenty-three days after that
announcement, the cases reported reached 1,056,777
in 182 countries, with 55,781 deaths, most of which
occurring in Italy, Spain, France, China and Iran. So far,
Brazil has registered 8,195 cases and 335 deaths, while
Portugal, 9,886 cases and 246 deaths, figures that have
increased steeply since the beginning of the pandemic.?

In the face of this exponential increase, mainly in Sao
Paulo and Rio de Janeiro states, multiple safeguarding
measures to prevent further spread of the virus, such
as school dismissal, event cancellations, reduced bank
hours, closure of commerce, except for essential sectors,
recommendation for home confinement, and cancellation
of public transportation between municipalities and
states, have been taken in Brazil, as well as in Portugal
and other countries. In the absence of a vaccine and
specific therapy, that is actually the only way to restrain
viral spread and to prevent the health system overload,
which might lead to its collapse, as seen, for example, in
Italy and Spain. Person-to-person spread via respiratory

Keywords

Coronavirus-19 (COVID-19); Severe Acute Respiratory
Syndrome; Dyspnea; Risk Factors; Fever; Mortality;
Pandemics; Cardiovascular Diseases/complications.

International Journal of Cardiovascular Sciences. 2020; 33(3):199-202

droplets disseminated during sneezing, coughing and
talking, as well as transmission through contact with
contaminated surfaces justifies those measures.? The PCR
assay for viral RNA detection on respiratory tract samples
has been used for the laboratory diagnosis of COVID-19;
moreover, wide-scale testing has been adopted to contain
the pandemic in other countries.> Other types of tests
are being developed to assess the population acquired
immunity. These tests identify individuals who have
developed immunity to the virus, and who can therefore
safely return to their usual activities. This will be essential
in the second phase of the pandemic.

Analyses by the Imperial College with projections
from the COVID-19 cases have estimated, if no action
is taken, 7 billion infections and 40 million deaths
worldwide in 2020. Furthermore, they have reported that
mitigation strategies focused on protection could cut that
burden in half, saving 20 million lives, but not without
overloading healthcare services, a situation that might be
even more severe in lower income settings.* This scenario
should be avoided at any cost by implementing strict
measures that limit the movement of people, as well as
social distancing or even isolation. It is worth noting that
underreporting, undertesting and delayed confirmatory
test results might jeopardize the statistics of any country
that does not adopt a strict policy for test performance,
as recommended by the WHO.

A study conducted in China with 72,314 patients
with COVID-19 (44,672 laboratory-confirmed cases,
16,186 suspected cases, and 10,567 clinically diagnosed
cases) has reported mild clinical severity in 81.4% of the
sample, severe clinical severity in 13.9%, and critical
clinical severity in 4.7%.* The most common symptoms
were fever, cough, dyspnea, myalgia, fatigue, and
diarrhea.*® Other signals and symptoms have been
reported, such as sore throat, chest pain, mental
confusion, and lethargy.

Mailing Address: Glaucia Maria Moraes de Oliveira
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COVID-19: A matter close to heart

Almost 5% of the infections will have a severe
course with acute respiratory distress syndrome,
pulmonary bleeding, severe lymphopenia, kidney
failure, circulatory shock, and failure of multiple
organs.>® The case-fatality rates by age group in
Italy (1,625 cases) and China (1,023 cases) differed
substantially, 7.2% and 2.3%, respectively, which can
be partially explained by the older age distribution in
Italy, as well as the presence of more comorbidities
among Italians.®

One fourth to half of the patients with COVID-19 have
chronic conditions, especially cardiovascular (CVD) and
cerebrovascular diseases, which increase the risk for a
severe course of disease and death. A meta-analysis of
six studies conducted in China, including 1,527 patients
with COVID-19, has assessed the prevalence of CVD
and reported the following proportions: hypertension,
17.1%; heart and cerebrovascular diseases, 16.4%; and
diabetes, 9.7%.” Another study with 44,672 confirmed
cases of COVID-19 in China has shown preexisting
comorbidities, such as CVD (10.5%), diabetes (7.3%),
and hypertension (6%), which related to a case-fatality
rate of 2.3%.> Those studies have evidenced the
importance of not only chronic diseases but also of
age and host immune status to COVID-19-related
mortality, characterizing a complex, multifactorial and
bidirectional model that can comprise the drugs used
to treat those pathologies.®?

Acute and chronic cardiovascular complications have
been observed and attributed to several mechanisms,
such as relative ischemia, systemic inflammation
and pathogen-mediated damage, with increased
levels of biomarkers, such as troponin I, BNP, and
d-dimer.*"" Myocardial damage was observed in 7.2%
of patients with SARS-CoV-2 pneumonia, shock in
8.7%, and arrhythmia in 16.7%, leading to intensive care
admission.’ A meta-analysis with four studies, including
341 COVID-19 patients, has reported a significantly
higher standardized mean difference in cardiac troponin
I levels in patients with severe disease as compared to
those with milder disease (25.6; 95%CI: 6.8-44.5 ng/L)."°
In a retrospective multicenter cohort study in China,
elevated d-dimer levels at admission (> 1pug/mL) have
been associated with in-hospital death even after
adjustments (OR 18.4; 95% CI: 2.6-128.6 ug/mL)."

Venous thromboembolism in COVID-19 has been
reported, probably due to vascular inflammation,
hypercoagulable states and endothelial dysfunction.?
Fulminant myocarditis and heart failure have been

associated with SARS-CoV-2 infection; moreover,
preexisting coronary artery disease has been associated
with a possible predisposition to that infection.!*!
In a case series with 150 patients with COVID-19, 7%
of the 68 deaths were attributed to myocarditis with
circulatory failure.'” Other studies have described
fulminant myocarditis with high viral load and the
post-mortem finding of mononuclear inflammatory
infiltrates in the heart tissue.”* New and important
knowledge was recently presented in a case report:
the lack of any pulmonary manifestation in a patient
with myopericarditis and significant left ventricular
dysfunction, who tested positive for SARS-CoV-2 and
was successfully treated with dobutamine, lopinavir/
ritonavir, steroids, chloroquine, and the usual medical
therapy for heart failure.” In another study, heart failure
has been observed in 23.0% of the COVID-19 patients,
being associated with non-survivors (51.9% vs. 11.7%);
in addition, the contribution of previous ventricular
dysfunction to that outcome remains inconclusive.!

Murine models and human post-mortem samples have
shown that SARS-CoV can regulate the myocardial and
pulmonary angiotensin-converting-enzyme 2 (ACE2),
mediating myocardial inflammation, pulmonary edema
and acute respiratory failure, and might explain the
cardiovascular involvement of severely ill patients.'
However, data available are still insufficient to determine
whether these observations readily translate to humans,
and no study has evaluated the effects of renin-angiotensin-
aldosterone system inhibitors in patients with COVID-19."

Some studies have suggested that ACE inhibitors
(ACEI) and angiotensin-receptor blockers (ARB) can
up-regulate ACE2, thus increasing susceptibility to the
virus; other studies, however, have shown that ACEI /
ARB can potentialize the pulmonary protective function
of ACE2."®*" The Brazilian Society of Cardiology, the
European Society of Cardiology and the American
College of Cardiology recommend the individualized
assessment of the patient, suggesting that the abrupt
withdrawal of therapeutic schemes currently being
practiced should not be performed, as that might cause
clinical instability and adverse health outcomes.

At the current time there is neither a vaccine against nor
a specific treatment for COVID-19. Chloroquine blocks the
viral infection by increasing the endosomal pH necessary
for the virus/cell fusion and has shown an inhibitory effect
on SARS-CoV-2 in vitro. Ribavirin, lopinavir/ritonavir and
remdesivir are antiviral drugs being tested in prospective
studies. It is worth noting that the lopinavir/ritonavir
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association alters heart conduction, with QT-interval
prolongation and advanced atrioventricular block.
In addition, those drugs interact with antiplatelet agents,
anticoagulants, statins and beta-blockers 5%

When approaching patients with COVID-19,
cardiologists should be alert to new clinical manifestations,
such as arrhythmias, left ventricular dysfunction and
systemic embolism, which might be related to that
condition, since there is much that is still unknow about it.

The COVID-19 pandemic came to change, in a
previously unimaginable way, the dynamics and
functioning of societies worldwide. The challenges are
gigantic, mainly concerning the strain they represent to
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“Falsehood flies, and the truth comes limping after it.”

Jonathan Swift

Besides fighting against the COVID-19 pandemic,
there is another critical problem that Medicine and
Science need to face in this crucial moment: the spread
of inaccurate information online. By the end of March
2020, more than 2100 Iranians were poisoned by the
oral ingestion of methanol. Iran, as an Islamic country,
has severe restrictions on alcohol, but in this case,
patients told that social media messages suggested they
could prevent being infected by SARS-CoV-2 drinking
alcohol. Almost 900 illicit alcohol poisoned patients
were admitted to the Intensive Care Unit (ICU), and
296 died (fatality rate of 13.5%).! In the past, news was
produced and distributed by a few organizations or
private companies, but today, in the Internet and social
media age, anyone can broadcast news online. Fake news
is better defined as deliberate false information spread
via social or conventional media.? Fake medical news
can mislead in order to damage an organization and/
or a person. Another problematic consequence of a fake
medical report is to make profits with some specific food,
supplement or treatment.

WHO Director-General Tedros Adhanom
Ghebreyesus recently said: “We are not just fighting an
epidemic; we are fighting an infodemic”. Knowing that
stressful times like pandemic are associated with
an overload of information and misinformation,
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immediately after COVID-19 was declared a Public
Health Emergency of International Concern, a platform
to share tailored information with specific target groups
was launched WHO Information Network for Epidemics
(EPI-WIN).? The infodemic, the global epidemic of
misinformation, can have severe consequences to
healthcare and for the society. Content created on the
web has the potential to provide the right information
and to change people’s behavior positively. Still, it is
also capable of generating opinions and social behaviors
that may put health in danger.*

The first and most consequential misinformation in
public health is the misconception that the measles,
mumps, rubella (MMR) vaccine causes autism
created by a fraudulent article published in Lancet.®
This misinformation was widely disseminated on
social media and, combined with conspiracy theories
and other beliefs strength an anti-vaccination
movement. As a consequence, in 2020, many countries,
including the United Kingdom, Greece, Venezuela,
and Brazil, have lost their measles elimination status.®”
In cardiology, there are examples of fake news too.
Social media disseminated much misinformation about
the potential oncogenic effect of antihypertensive
drugs driving many patients to stop using some proved
beneficial medication. Battistoni et al. demonstrated
that there is any support to promote or encourage
the banning of antihypertensive drugs because of
a possible risk of neoplasms.® O’Connor makes a
strong argument calling cardiologists to firmly oppose
exaggerated therapies, untested entities, unproven
vaccines, and nutraceuticals taking the example of
heart failure fake news.’

Widening the quote of Jonathan Smith, fake news
diffuses significantly farther, more quickly, deeper, and
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more largely than the truth.!® As robots accelerate the
spread of true and false news at the same rate, implying
that false news spreads more than the truth because
humans, not robots, are more likely to spread it."® This is
particularly important, as Pennycook et al identified
that having had previous contact with information
(familiarity) increases the feeling that this information is
true. Furthermore, they also demonstrated that repetition
amplifies this feeling of “illusory truth”.!! How can we
fight against this threat (figure 1)?

A promising approach to thatis to rely on computational
methods to detect fake news and misinformation.
The majority of techniques to tackle this problem are
developed in the area of Artificial Intelligence (AI), mainly
using Natural Language Processing (NLP) and Machine
Learning (ML) methods. To automatically classifying
a piece of text as fake news or not, other ML and NLP
solutions are also of aid, including features extraction,'
social context modeling,*'* knowledge-based systems,'
sentiment analysis,' among others.

Feature extraction is particularly important to provide
useful information to ML methods. They can be gathered
either directly from the text or from external sources.
Examples of them include 1) title representativeness,
2) quotes of external sources, 3) presence of citations of
other organization and studies, 5) use of logical fallacies,
6) emotional tone of the article, 7) inference consistency,
e.g., a wrong association and causation or making a fact
to generalize into an incorrect conclusion, 8) originality,

9) credibility of citations, 10) number of ads, 11) confidence
degree in the authors, 12) number of social calls, and
others. The ML algorithms can use some of these features
to approximate a classifier model able to distinguish
between a fake and a truthful content. The classifier
learning process uses a previously annotated data set as
a training set, where the examples in this dataset are the
articles, and the annotation is if it is fake or not. In some
cases, it is necessary to pre-process the data before
extracting the features, using, for example, tokenization
(divide the text into smaller parts called tokens), lower
casing transformation, removal of common words that lack
a proper meaning (stop words), sentence segmentation,
etc.”? Besides relying on feature engineering and extraction,
recent methods based on Deep Learning take into account
the content of the texts directly, in an end-to-end fashion.
For example, Fang et al. developed a model to judge the
authenticity of news with a precision rate of 95.5% based
only on their content by using convolutional neural
networks and self multi-head attention mechanism."”

Other Al promising approaches consist of analyzing
the social network features that hold the possible fake
information. This scenario is relevant because it is
increasingly common to use non-human accounts or
bots to create fake news and spread them into a social
network.”® Thus, analyzing those social networks
users' profiles, for example, can provide useful
information for fake news detection. Furthermore,
post-based features focus on analyzing how people

Creation of
trustable
content

Governmental

Action

Computational
detection of
misinformation

Combating Fake
Medical News

Multiple checks
of information

Increased
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Figure 1 - Proposed strategies for combating fake medical news.
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express their opinions towards fake news through
social media posts. Users shape different networks on
social media in terms of interest, topics, and relations.
Network-based features evaluate the network
patterns whose user belongs.

One crucial strategy to avoid the dissemination of fake
news is providing evidence-based information to the
general publicby liable organizations and institutions like
WHO, OPAS, national health authorities, and academic
societies.’ Linked to the previous action is the creation of
health content that is accessible for laypeople, increasing
the collaboration of journalists and scientists to minimize
errors in communication.® Finally, all physicians and
healthcare providers should always elicit corrective
information when confronting fake news. This strategy
is proved to be useful, and the repetition of corrections
also appears to be successful for reducing the effect of

References

1. Soltaninejad K. Methanol Mass Poisoning Outbreak: A Consequence of
COVID-19 Pandemic and Misleading Messages on Social Media. Int J
Occup Environ Med. 2020;11(3):e1-e3.

2. Kanekar AS, Thombre A. Fake medical news: Avoiding pitfalls and perils.
Fam Med Community Heal. 2019;7(4):1-4.

3. Zarocostas J. How to fight an infodemic. Lancet. 2020;395(10225):676.

4. Lara-Navarra P, Falciani H, Sdnchez-Pérez EA, Ferrer-Sapena A.
Information management in healthcare and environment: Towards
an automatic system for fake news detection. Int J Environ Res Public
Health. 2020;17(3):1-12.

5.  Wakefield AJ, Murch SH, Anthony A, Linnell J, Casson DM, Malik
M, et al. Retracted: Ileal-lymphoid-nodular hyperplasia, non-specific
colitis, and pervasive developmental disorder in children. Lancet.
1998;351(9103):637-41.

6. Swire-Thompson B, Lazer D. Public Health and Online Misinformation:
Challenges and Recommendations. Annu Rev Public Health.
2020;41(1):433-51.

7. Medeiros EAS. Entendendo o ressurgimento e o controle do sarampo
no Brasil. Acta Paul Enferm. 2020 Mar;33:e-EDT20200001.

8. Battistoni A, Tocci G, Presta V, Volpe M. Antihypertensive drugs and
the risks of cancer: More fakes than facts. Eur J Prev Cardiol. 2019
Oct;0(00):1-5.

9. O’Connor CM. Heart Failure Fake News: How Do We Distinguish the
Truth? JACC Hear Fail. 2019;7(4):363.

misinformation.® Applying multiple checks with social
media information, detecting and avoiding information
growth, and recognizing profit-related motivation is
vital for managing fake medical information.? As in the
well-succeeded anti-smoking strategy, the government
participation is essential in the fight against fake news.
Combating false information must be seen not only as
a momentary action, but also as a continuous effort.
Thus, creating regulatory support, implementing
educational actions and paying special attention to
children and young adults are essential.’®

In summary, we are engaged in a new and never
imagined situation as the COVID-19 pandemic is
spreading. Fake news can lead to particularly serious
health events. All scientists, physicians, healthcare
collaborators must work together to fight fake medical
misinformation. This fight must not be lost.

10. Vosoughi S, Roy D, Aral S. The spread of true and false news online.
Science (80- ). 2018 Mar;359(6380):1146-51.

11. Pennycook G, Cannon TD, Rand DG. Prior exposure increases perceived
accuracy of fake news. ] Exp Psychol Gen. 2018 Dec;147(12):1865-1880.

12. Ahmed H, Traore I, Saad S. Detecting opinion spams and fake news
using text classification. Secur Priv. 2018;1(1):e9.

13. Ozbay FA, Alatas B. Fake news detection within online social media
using supervised artificial intelligence algorithms. Phys A Stat Mech its
Appl. Feb 2020;540:123174.

14. Kapusta J, Obonya J. Improvement of Misleading and Fake News
Classification for Flective Languages by Morphological Group Analysis.
In: Informatics. Informatics.(Multidisciplinary Digital Publishing
Institute); 2020;7(1):4.

15. Shu K, Sliva A, Wang S, Tang ], Liu H. Fake news detection on social
media: A data mining perspective. ACM SIGKDD Explor Newsl.
2017;19(1):22-36.

16. Rubin VL, Chen Y, Conroy NJ. Deception detection for news: three types
of fakes. Proc Assoc Inf Sci Technol. 2015;52(1):1-4.

17. FangY, Gao ], Huang C, Peng H, Wu R. Self Multi-Head Attention-based
Convolutional Neural Networks for fake news detection. PLoS One.
2019;14(9):1-13.

18. Tavares SS, Martins M Campos, Faria FR, Cotta R. Combate ao Tabagismo
no Brasil: a importancia estratégica das agdes governamentais. Ciénc.
satide coletiva [Internet]. 2014; 19(2): 539-52.

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



International Journal of Cardiovascular Sciences. 2020; 33(3):206-207

206

EDITORIAL

Challenge in the Treatment of Children with Congenital Heart Disease: Reducing

Waiting Time for Cardiac Surgery
Ana Flavia Malheiros Torbey™ and Aurea Grippa

Universidade Federal Fluminense, Niterdi, RJ — Brazil

Congenital heart disease is an important cause of
mortality in the neonatal period.! in Brazil, according to
data from DATASUS from the period between 2012 and
2016, congenital heart disease is the third most common
malformation in children younger than 28 days, with an
estimated incidence of 1.3-1.7% and high mortality rate
in this age range. They are also the third main cause of
global mortality in the first 30 days of life, the main cause
among congenital abnormalities. Therefore, 28,000 new
cases per year are expected in Brazil.>®

The outcomes of congenital heart disease can
be grouped into spontaneous resolution of minor
lesions, such as some interatrial or interventricular
communications or persistent arterial duct; conditions that
require repair procedures (interventional catheterizations
or surgeries); and those cases that only palliative
procedures can be performed due to anatomical and
physiological features. Thus, approximately 20% of cases
do not require surgery and resolve spontaneously, and
nearly half of the other 80% (22,400 children) will require
cardiac surgery in the first year of life.*?

In the last four decades, advances in surgical and
anesthetic techniques, adaptation of neonates to cardiac
catheterization, in addition to improvements in post-
operative follow-up have changed the natural history of
congenital heart disease, as most of the patients did not
reach adultlife in the past.>® The early diagnosis of critical
congenital heart disease, performed during prenatal care
by fetal echocardiography, and neonatal screening by
pulse oximetry have enabled the planning of appropriate
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treatment, increase in survival in the neonatal period and
consequent improvement in the prognosis.”

However, despite changes in the diagnosis and
treatment of congenital heart disease, both prognosis
and mortality may vary widely among the countries,
due to poor access to healthcare services in developing
countries, that show higher mortality rates compared
with developed countries.?

In Brazil, a continental-size country, there is also
inequality between its geographic regions, with treatment
gaps of nearly 90% in the northern and northeastern
regions.*>® Today, there are 69 centers of the Brazilian
Unified Health System (SUS) where pediatric cardiac
surgery can be performed, according to data published
by the Brazilian Ministry of Health, 2017. However, in
49% of the specialized services, the minimum predicted
pediatric surgeries for congenital heart disease is not
reached, with an annual average of 17 surgeries per year,
which is far lower than the expected 120 surgeries/year
per pediatric center.*

Therefore, one of the greatest challenges in the
management of children with heart diseases is to provide
adequate access of these patients to appropriate treatment
and follow-up, be it cardiac surgery or interventional
catheterization. Jesus et al. report the size of this challenge
in the article entitled Fila de Espera para Tratamento de
Pacientes com Cardiopatia Congénita: Retrato de um Centro
de Referéncia Amazdnico.’ In this report, the mean waiting
time for elective hemodynamic procedures was 23.1+18.3
months. Such long waiting time has severe consequences,
as it leads to a delay in adequate treatment, worse
prognosis, increased number of hospitalizations, and
high morbidity and mortality rates. The authors also
highlight another issue to be addressed — the poor access
of this population to primary health care, for diagnosis
of the diseases and referral to treatment, surgical or not.
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Recently, the Brazilian Ministry of Health, with the
objective to expand the healthcare provided to children
with heart diseases, approved a national action plan for
children with congenital heart disease, the Plano Nacional
de Assisténcia a Crianga com Cardiopatia Congénita, aiming
at establishing guidelines and actions that promote
the access to diagnosis, treatment and rehabilitation
of children and adolescents with congenital heart
disease.'” Investments not only in reducing waiting time
for surgical treatment, but also in providing access to
appropriate care, since diagnosis in the prenatal period
until treatment, could have an impact on morbidity and
mortality in this children with congenital heart disease,
with direct effects on children mortality rates, mainly in
early neonatal period."

Jesus et al.,’ also draw attention to the fact that most
of heart diseases diagnosed in the study population
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Abstract

Background: Recent studies show that women on combined oral contraceptives (COC) present abnormal fasting
lipid profile, increased postprandial lipemia, plasma C-reactive protein (CRP) and blood pressure (BP) compared
to women not on combined oral contraceptives. Plasma renin is one of the factors responsible for abnormal BP.

Objectives: To assess plasma renin levels in women using or not using COC, the correlation between renin and
CRP, as well as divergences in lipid profile.

Methods: A cross-sectional study with apparently healthy women aged 20 to 30, eutrophic, irregularly active,
and with fasting triglycerides < 150 mg/dL. The sample was stratified into two groups: the No Combined Oral
Contraceptive Group (NCOCG), comprised of women who did not use any type of hormone contraceptive, and
the Combined Oral Contraceptive Group (COCG) comprised of women on low-dose COC for at least one year.
After a 12-hour fast, 5 ml of blood was collected for renin dosing and PCR. Data were analyzed by the t-Test and
bidirectional Mann-Whitney Test, both with significance < 0.05.

Results: We evaluated 44 women equally distributed between the groups, age 23 + 1.2 years, BMI 21.0 + 3.2 kg/m>
Median and interquartile deviation of renin in the NCOCG and the COCG were, respectively, 0.5 (0.1-1.0) and 3.0
(2-6) (p <0.01). A positive correlation between PCR and renin (p < 0.01 and r = 0.68) was found.

Conclusion: The plasma renin levels of women using COC were higher, with a strong correlation with CRP. (Int ]
Cardiovasc Sci. 2020; 33(3):208-214)

Keywords: Hypertension; Metabolism; Contraceptive, Agents; Risk Factors; Genetics; Dyslipidemias; Diabetes
Mellitus; Sedentarism, Women’s Health.

Introduction

Several risk factors for cardiovascular disease are
shared by women: family history, smoking, dyslipidemia,
obesity, diabetes mellitus, arterial hypertension, physical
inactivity and, specifically, the use of combined oral
contraceptives (COC).! Evidence indicates that, in this
population, the use of low-dose COC adversely alters the

fasting lipid profile,? increases postprandial lipemia® and
increases plasma C-reactive protein levels.*

It is also believed that these lipid alterations cause
changes in vascular reactivity raising blood pressure
levels.>¢ Researchers in the 1990s showed that women
who used COC were more likely to develop high blood
pressure compared to women who did not use COC.”
In a prospective cohort study of approximately 70,000
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US nurses with a four-year follow-up (between 1989
and 1993), the relative risk of developing hypertension
was 50% higher for current COC users compared to new
users and 10% higher compared to long-term users.®
Translating these into absolute numbers, this increase
means 41 cases in every 10,000 women using COC/year.
However, at that time, the COCs were not yet of low dose.

More recent studies, which did not aim to assess
blood pressure (BP), did not find any statistical
difference between the BP of women who used and did
not use COC, although systolic and diastolic pressure
was higher in women on COC. Despite these results,
studies have not yet evaluated the subclinical response
of hormonal changes that influence the blood pressure
of women taking COC.

Some aspects such as endothelial dysfunction due
to reduced nitric oxide intake and changes in the
functioning of the renin-angiotensin aldosterone system
(RAAS) influence the development of hypertension.
RAAS is presented as an endocrine axis in which each
component of a cascade is produced by different organs.
An arrangement that provides an example of interaction
of several organic systems, engaged to maintain
hemodynamic stability.’

Therefore, the objective of the present study was to
test the hypothesis that there is a difference between the
plasma renin levels of women who use and do not use
COC, as well as to determine their relationship with CRP.

Methods

The present study follows the same data collection
protocol from previous studies conducted by our
research group.'® The study is characterized as a
comparative cross-sectional observational study in which
44 irregularly active women aged 20 to 30, eutrophic,
nulliparous, using COC for at least one year or not using
COC were evaluated for at least six months to one year.
COCs were considered low dose if they contained 15-30
microgram ethinyl estradiol associated with progestin.

To determine whether the volunteer was irregularly
active, the International Short-Form Physical Activity
Questionnaire developed by the WHO and the Centers
for Disease Control and Prevention (CDC) was used.
This questionnaire was used because it has the following
advantages: it can be performed in two forms (short and
long form), it allows estimating caloric expenditure,
presents a more detailed classification, into sedentary,
irregularly active, active and very active, besides making

it possible to draw comparisons and adjustments to the
Brazilian reality."

Exclusion criteria were the presence of diabetes
mellitus, dyslipidemia, hepatic dysfunction, glycemia
above 99 mg/dL, systemic arterial hypertension, hypo
or hyperthyroidism, renal diseases, polycystic ovary
syndrome, use of anabolic or dietary supplements, hypo
or hyperlipidic diet, history of alcoholism, smoking, use
of lipid-lowering drugs, corticoids, diuretics or beta-
blockers. For this study, those with total cholesterol
> 220 mg/dL, low-density lipoprotein > 160 mg/dL or
triglycerides >150 mg/dL were considered dyslipidemic.

Ethical Criteria

Firstly, the research study was carried out in the
Physiotherapy course of Faculdade Social da Bahia. All
women who were willing to participate in the study
were initially evaluated and those who agreed with
the inclusion criteria and did not present any exclusion
criteria were included in the study.

All of the research steps, such as the study objectives
and the risks and benefits involved in the procedures,
were explicitly detailed to the volunteers in a reader-
friendly manner. The volunteers signed an informed
consent form.

Throughout the study, the human research guidelines
of the Declaration of Helsinki and Resolution 466/12 of
the National Health Council were observed. This study
was submitted and approved by the Research Ethics
Committee with CAAE number 79549517.3.0000.5654.

Data Collection Protocol

Participants were divided into two groups. One group
using COC (COCG) and one group without COC use
(NCOCQG). Initially, the volunteers answered a standard
questionnaire and were submitted to physical examination.
Both were conducted in order to collect general information
about the sample characteristics. Physical examination
included determination of resting BP, total body mass,
height and waist circumference measurements.

To determine BP, the American Heart Association
recommendations were followed, using a medium-sized
tensiometer for the average adult, duly calibrated by the
National Institute of Metrology (INMETRO) and a BD-
brand duo-sonic stethoscope.

Height was measured using a professional Sanny
stadiometer with 0.1 cm precision. Measurement was
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performed with the subjects barefoot and buttocks and
shoulders supported in vertical abutment. Total body
mass was measured with Filizola digital scales, maximum
capacity of 150 kg, measured by INMETRO, with its own
certificate specifying a margin of error of + 100 g.

To measure waist circumference, flexible metallic
Starrett tape was used, with measurement definition
of 0.1 cm. Abdominal circumference was taken from
the lowest curvature located between the ribs and the
iliac crest without compressing the tissues. When the
slightest curvature could be identified, measurement
was taken two centimeters above the umbilical scar.
The cut-off points adopted for abdominal circumference
were stipulated according to the degree of risk for
cardiovascular diseases, namely >80 cm for women and
>94 cm for men.'?

BMI was calculated with mass and height
measurements, according to the following equation:
BMI = mass (kg)/height® (cm). The BMI cutoff points
adopted were those recommended by the 4" Brazilian
Guideline on Dyslipidemia and Prevention of
Atherosclerosis, from the Department of Atherosclerosis
of the Brazilian Society of Cardiology," that is, low weight
(BMI < 18.5); eutrophy (BMI 18.5 — 24.9); overweight
(BMI 25 - 29.9) and obesity (BMI > 30).

Five mL of fasting blood sample were collected
for the measurement of CRP, total cholesterol and
fractions, triglycerides, glycemia and glutamic pyruvic
transaminase. The samples were collected by trained
professionals in a laboratory environment appropriate
for this type of procedure.

PCR was measured by the nephelometry method
with plasma serum and precision of 0.1 mg/L. Glycemia,
triglycerides, total cholesterol and high-density lipoprotein
were obtained by the enzymatic colorimetric method of
Trinder. Low-density and very low-density lipoprotein
values were obtained by the Friedewald equation. Pyruvic
glutamic transaminase was measured by the Reitman-
Frankel colorimetric method. Renin was measured by
EDTA plasma kinetic radioimmunoassay method.

All volunteers were instructed not to change their
diet during the week of collection and to avoid any
physical exertion other than usual, as well as not to
drink alcohol in the 24 hours prior to the test. NCOCG
collection was performed between the fifth and tenth day
of the menstrual cycle, considering the lowest hormonal
fluctuations, and/or on the 28" day without medication
(inactive phase) as recommended by Casazza et al."*

Sample size calculation

Sample adequacy calculation was performed with
reference to the plasma renin values. A pilot study with
six women, three of each group, in which the mean and
standard deviation of plasma renin were, respectively,
1.2 0.5 for the NCOCG and 2.6 + 2.1 for the COCG.

With these data, sample calculation was made in the
program GraphPad StatMate 2.0 for Windows, with
alpha of 0.05 and beta of 0.8, considering as significant
a difference of 0.2 between the groups. The calculation
resulted in 21 women in each group. After data collection,
a calculation was carried out to determine sample power,
which resulted in 0.98.

Statistical analysis

Initially, to determine data distribution, symmetry and
kurtosis tests and the Shapiro-Wilk test were conducted.
Plasma renin levels did not show normal behavior and
were described in median and interquartile range.
The other study variables presented normal behavior
and were detailed in mean and standard deviation.
Abnormal behavior variables were analyzed using the
Mann-Whitney test for independent samples. For the
variables of usual behavior, unpaired bidirectional
Student’s t test was used.

Correlation analyses using Spearman’s test were
conducted between plasma renin and fasting lipid profile
variables and plasma renin with PCR. All analyses were
performed in the statistical package SPSS (Statistical
Package for the Social Sciences) version 13.0, adopting a
level of significance of 5%.

Results

Clinical and anthropometric conditions of the
sample, 1,970 by 44 women, 22 in each group. Note the
homogeneity between the groups, which stands out in
the systemic arterial pressure (SBP) (p = 0.02), which
is higher in the COCG. A higher level of CRP was also
observed in the COCG (< 0.01) (Table 1).

Of the COCs used by the volunteers, 100% contained
ethinyl estradiol associated with drospirenone 41% (9),
gestodene 27% (6), levonorgestrel 14% (3), chlormadinone
acetate 9% (2) and desogrestrel 9% (2). Comparing
the fasting lipid variables (Table 2), it can be seen that
COCG has a higher triglyceride value (p <0.01) and total
cholesterol (p = 0.02) than NCOCG.
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Figure 1 shows the plasma renin value (ng/ml/h) in
the groups evaluated. The median and the interquartile
deviation of the NCOCG and COCG renin were 0.5
(0.1 - 1.0) and 3.0 (2 - 6), respectively, with significant
difference (p < 0.01).

Table 1 - Clinical and anthropometric characteristics of
the population (n = 44)

. COCG NCOCG
Variables p value

(n =22) (n=22)
Age (years) 23+1.3 23+2.0 0.98*
Body mass index

22+14 22+1.0 0.37*
(kg/m?)
Waist circumference

73+7.8 70+5.9 0.32%
(cm)
Systolic blood

119 +10.1 107 £5.5 0.02*

pressure (mmHg)
Diastolic blood

77 +6.1 70 £10.6 0.18*
pressure (mmHg)
C-reactive protein

18(05-22) 07(05-09)  <0.01#

(mg/L)
Glycemia (mg/dL) 82+6.9 83+5.7 0.57*
COC use duration

3.7+23 -

(years)

COCG: combined oral contraceptive group; NCOCG: group without
combined oral contraceptive. * Two-way t-test for independent samples;
# Bidirectional Mann-Whitney test.

Table 2 - Comparison of fasting lipids (mg/dL) between
the groups studied

X COCG NCOCG
Variables p value
(n =22) (n =22)
Triglycerides
88 (72-111) 49 (40-64)  <0.01#
(mg/dL)
Total cholesterol
207 £38.2 183 +29.7 0.02*
(mg/dL)
HDL (mg/dL) 54 +13.0 48+11.2 0.10*
LDL (mg/dL) 134 + 36.4 125+27.2 0.34*

COCG: combined oral contraceptive group; NCOCG: no combined oral
contraceptive group; HDL: high-density lipoprotein; LDL: low-density
lipoprotein; VLDL: very low-density lipoprotein. * Two-way t-test for
independent samples; # Bidirectional Mann-Whitney test.

There was also a strong positive correlation between
CRP and renin (p < 0.01 and r = 0.68). The correlation
between renin and lipid profile variables showed a
moderate positive correlation with LDL (p = 0.01;
r=0.46). There was not any correlation of renin with the
other lipid profile variables (p > 0.05).

Discussion

Based on the results of this research study, it is
possible to suggest that the use of COC may chronically
raise plasma renin values in women who use COC.
Although the effects of the sociodemographic and
nutritional variables of the study population were not
evaluated in greater detail (with the quantity, frequency
and types of food consumed), sample homogeneity,
elimination of confounding factors in volunteer
selection and the power obtained after analysis rule out
the possibility of type I statistical error, strengthening
the study findings.

According to the 7" Hypertension Guideline of the
Brazilian Society of Cardiology,' the prevalence of
systemic arterial hypertension (SAH) among women
using COC is 5%. Since the 1990s, studies indicate that
the prevalence of SAH is higher in women taking COC
than in those who do not use it.** In our study, we found
that SBP is higher in the group that uses COC, although
the values are within normal limits.'

The reasons why COC use increases BP are not well
established. However, abnormalities may be caused by
ethinyl estradiol and progestins in the renin-angiotensin-
aldosterone system (RAAS).*

Synthetic estrogens increase the hepatic synthesis
of the renin substrate by inducing the expression
of angiotensinogen mRNA.® This increase is also
accompanied by enhanced renin activity.® This, therefore,
increases the production of angiotensin II, which in
turn is a potent direct and indirect vasoconstrictor, by
inducing the production of vasopressin, when binding
to the AT1 receptors in the hypothalamus.” In addition,
angiotensin I, when converted to angiotensin I1I, induces
the production of aldosterone by the adrenals, which in
conjunction with increased production of the antidiuretic
hormone (vasopressin) enhance the reabsorption of water
through the renal tubules. Both vasoconstriction and
increased water retention, induced by this system, favor
an increase in systemic BP.”

On the other hand, progestins, such as drospirenone,
present an anti-mineralocorticoid diuretic effect,
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thus reducing BP. In the study by Suthipongse and
Taneepanichskul,® 120 women were randomized with
drospirenone and ethinyl estradiol or levonorgestrel
and ethinyl estradiol. The group using drospirenone
showed a mean decrease in SBP of 4 mmHg and mean
BP lower than the levonorgestrel group. An integrative
literature review conducted on articles published
between 2012 and 2016, found the same result.’ In our
study, we found that renin values are threefold higher
in the COC group. However, because of the sample size,
it was not possible to compare the effect of progestin
type on plasma renin values.

Increased plasma renin levels increase RAAS activity,
which culminates in increased BP. In addition, plasma
renin increase is not only associated with increased BP.
According to the Framingham study, high plasma renin
levels, in addition to increasing RAAS activity, directly
contribute to vascular dysfunction, raising the all-cause
mortality rate in the general population.!

Increased RAAS activity activates other cellular
processes, inducing the generation of reactive oxygen
species and vascular inflammation that contribute
not only to the genesis of hypertension, but also to

accelerate damage in the so-called target organs (heart,
brain and kidneys).'?

Studies on inflammation and SAH show a close
relationship between infiltration of inflammatory cells
and oxidative stress in vascular tissues. RAAS triggers
oxidative stress because it stimulates the production
of reactive oxygen species such as oxygen superoxide
(02-) and hydrogen peroxide (H202). Some studies have
contributed to clarifying how RAAS causes elevation in
ROS production. Both angiotensin II and aldosterone are
capable of inducing the expression of the nicotinamide
adenine dinucleotide phosphate oxidase enzyme
(NADPH oxidase), a major producer of superoxide anion
in vascular tissues.'

Nitric oxide, responsible for vasodilation, may have
its action altered by the presence of ROS, resulting
in increased BP and cellular injury phenomena. This
impairment affects the mechanisms of tissue repair and
stimulate hyperplasia, hypertrophy and apoptosis, as
well as the development of arterial vascular fibrosis."” The
findings of our study hypothesized that increased renin
production in women taking COC promotes increased
inflammation and consequently oxidative stress. This
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hypothesis is based on the strong positive correlation
found between renin and CRP values. We also observed
that the CRP values of women using COC were higher
than in the non-COC group, corroborating two previous
studies produced by our group, which indicates that
women using COC have higher subclinical inflammation
than women who do not use COC.!"1®

We can also raise the possibility that high plasma renin
levels may re-feed their higher production by stimulating
the central nervous system. Increased plasma renin levels
by increasing the production of angiotensin II increase
sympathetic discharge, since angiotensin II directly
stimulates sympathetic activity. Increase in sympathetic
activity, in turn, stimulates the beta-adrenergic cells, the
glomerular cells of the kidneys, to produce renin."”

In summary, increased plasma renin levels appear to
be associated with increased subclinical inflammatory
activity, which points to the idea that young women with
no other risk factors, using COC, are more susceptible
to the development of cardiovascular diseases in the
medium and long term.

However, in order to assert that COC women are
at higher risk of developing cardiovascular diseases,
longitudinal studies are necessary to assess cardiovascular
dysfunction in this population as primary outcomes.
However, it is desirable to evaluate the risks and benefits
of prescribing this contraceptive method. Carrying out
rigorous clinical follow-up and seeking to evidence
potential cardiovascular risk markers, as well as early
identifying subclinical inflammation, will be important
to prevent the development of cardiovascular diseases in
this population in the medium and long term.

Conclusion

Women taking COC have higher serum renin levels and
CRP than women who do not use this drug. This points
to the possibility that this population is at higher risk of
developing systemic arterial hypertension in the long
term, which, associated with subclinical inflammation,
may increase the risk of cardiovascular diseases.
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Oral Contraceptives and Cardiovascular Risk: Adding Clinical Evidence to the Pathophysiology

Daniel Arthur B. Kasal'?* and Andrea De Lorenzo'’

Instituto Nacional de Cardiologia,’ Rio de Janeiro, RJ - Brazil
Universidade do Estado do Rio de Janeiro,? Rio de Janeiro, RJ — Brazil

Women cardiovascular health is an important and
often neglected issue. Cardiovascular diseases (CVDs)
are the main cause of death in women, in Brazil and
worldwide.! Oral contraceptives are the main method used
for contraception in Brazil.> The issue of oral contraceptives
and cardiovascular risk has been raised since the first
descriptions of this class of pharmaceuticals, in the 1960s.
The development of low-dose combined oral contraceptives
(COCs) containing ethinyl estradiol and different progestins
hasreduced, albeit not eliminated, cardiovascular morbidity
in women taking these medications.* The main side
effects associated with COCs are procoagulant effects.
Therefore, the use of COCs is associated with increased
risk of developing acute myocardial infarction, venous
thromboembolism and stroke.* In addition, adverse
changes in the lipid profile and glucose tolerance have
been described.” Clearly, ageing and exposure to other risk
factors, mainly smoking and obesity, play an important role
in the development of adverse outcomes related to COCs.
In addition, formulations with different progestins may
produce distinct effects on circulation.®

Another important side effect associated with COCs
is the development of hypertension. A meta-analysis
including 24 studies and over 250,000 participants
found a significant association between the duration
of oral contraceptive use and risk of hypertension.”
Studies regarding the pathophysiology of this association
have revealed a number of different and complementary
mechanisms. These include oxidative stress,® endothelial

Keywords

Oral Contraceptives/adverse effects; Blood
Coagulation Factors; Oxidative Stress/drug effects;
Hypertension; Woman; Morbidity.

dysfunction and the activation of the Renin-Angiotensin-
Aldosterone system (RAAS). In this issue, Oliveira et al.,"’
published an interesting clinical observational study, with
young volunteers using low-dose COCs for at least one year,
compared to women not using the medication. The authors
found higher plasma renin levels in women using COC,
with a strong correlation with plasma C-reactive protein
(CRP). Additionally, although they did not reach the level
of hypertension, systolic arterial pressure measurements
of COC users were higher than those of non-users. This
finding suggests that RAAS activation, if sustained, could
eventually shift blood pressure in women using this
medication into the hypertension range. The increase of
inflammatory pathways, which is associated with RAAS
activation, is also shown by the positive correlation
with CRP. While the study was restricted to young and
healthy participants, and COC use included five different
formulations, the results add clinical evidence linking RAAS
activation to oral contraceptive use, inflammation and even
hypertension development, in a Brazilian sample.

As in all cross-sectional studies, the results cannot
establish a cause-effect relationship between COC and
CRP elevation or increased blood pressure, but rather
suggest an association between them and generate
hypotheses. Additionally, it is not possible to exclude that
other factors might have influenced the RAAS balance,
such as diet, as the authors have already pointed out.

The complexity of the RAAS - with its multiple regulatory
pathways - makes its study a challenging task. Nonetheless,
the present results of Oliveira et al.'® highlight the need to
thoroughly evaluate cardiovascular risk factors and perform
adequate cardiovascular physical examination in patients
planning to use COC; and to properly exert regular clinical
follow-up of these individuals, aiming at the early diagnosis
of adverse effects, such as blood pressure elevation.
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Abstract

Background: Cardiovascular risk (CVR) stratification has traditionally been used as a strategy for the prevention of
cardiovascular diseases in asymptomatic people.

Objective: To identify the CVR in hypertensive patients attending a primary health care center, using the
Framingham risk score, and to evaluate possible associations and correlations with sociodemographic, clinical and
laboratory variables not included in this score. This cross-sectional study was conducted with hypertensive patients
treated in a primary health care center in Brazil (n = 166).

Methods: Data collection, administration of questionnaires, anthropometric measurements and laboratory tests
were performed from July to August 2013. Multiple linear regression was used in the analysis. A two-tailed p-value
< 0.05 was considered significant.

Results: High CVR was independently associated with male sex (B = 8.73; 95%CI: 6.27: 11.19), high serum levels

of total cholesterol (B = 0.05; IC95%: 0.02: 0.08), number of drugs used (B = 0.55; 95%Ci: 0.12: 0.98) and a low
glomerular filtration rate (GFR) (B =-0.11; 95%CI: -0.18 : -0.03).

Conclusion: The results of this study reinforce the importance of continuous and longitudinal care practices
directed to hypertensive patients aiming at early detection of risk factors and appropriate intervention to improve
the prognosis of this population. (Int ] Cardiovasc Sci. 2020; 33(3):217-224)

Keywords: Cardiovascular Diseases/mortality; Risk Factors; Hypertension; Life Style; Treatment Adherence anf
Compliance; Sedentarism; Obesity; Prevention and Control.

Introduction AH is sometimes considered asymptomatic, which

makes the early diagnosis and individuals” adherence

Arterial hypertension (AH) has been considered  {, treatment a challenge. However, when untreated, it

one of the main problems of current public health not represents a risk for cardiovascular complications, such

0?15171 b?cause of 1tshh1gh }ln.revaielr.ifce, lf)u; also belcat.lse as acute myocardial infarction (AMI), stroke and kidney
of the impact on the quality o 1 eoft .e popu .atlon diseases.’ In light of this, efforts have been directed to
and the health system. According to international

data, it is responsible for 45% of cardiac deaths.! In the formulation of public policies seeking to identify and

. i . .
Brazil, approximately 36 million adults are affected intervene on modifiable risk factors.
by the disease, contributing to 50% of deaths from For an individualized approach of hypertensive

cardiovascular diseases (CVDs). patients, the Ministry of Health proposes the use of

Mailing Address: Tiago Moreira
Av. Peter Henry Rolfs, s/n. Postal Code: 36570-000, Campus Universitario, Vicosa, MG - Brazil.
E-mail: tiago.ricardo@ufv.br

DOI: https://doi.org/10.36660/ijcs.20180078 Manuscript received November 06, 2018; revised manuscript June 28, 2019; accepted September 25, 2019.


https://orcid.org/0000-0002-6606-4942
https://orcid.org/0000-0001-9527-7325
https://orcid.org/0000-0002-3014-1504
https://orcid.org/0000-0002-2976-881X
https://orcid.org/0000-0001-9059-4399
https://orcid.org/0000-0001-5331-9734

IntJ Cardiovasc Sci. 2020; 33(3):217-224
Original Article

Moreira et al.

Cardiovascular risk in hypertensive individuals

risk stratification to define the prognosis and clinical
approach to hypertension in primary health care (PHC),
including the adoption of the Framingham risk score
(FRS). The FRS is an algorithm traditionally used as
a strategy for preventing cardiovascular diseases in
asymptomatic individuals.?

To establish a 10-year CVD risk, the FRS considers the
following factors: total cholesterol and HDL cholesterol
levels, systolic blood pressure, diabetes mellitus, smoking
habit and age.*** Studies have shown that the score is
a potential instrument to help health professionals in
the development of more appropriate approaches to
hypertensive patients.’

In view of the high prevalence of AH and the impact
of cardiovascular diseases, studies aiming at identify the
cardiovascular risk (CVR) are needed to contribute to
the implementation of effective therapeutic measures.”
The objective of this study was to identify the CVR in
hypertensive patients seen at primary health care centers,
using the FRS, and to evaluate possible associations and
correlations of CVR with other sociodemographic, clinical
and laboratory variables not included in this score.

Methods

This is a cross-sectional study conducted with PHC
patients with AH in the municipality of Zona da Mata,
located in Minas Gerais State, Brazil, in the period from
July to August 2013. For sample calculation, a population
of 293 patients who participated in educational activities
performed in groups, at the primary health care center
of the municipality once a month, with an expected
frequency of 50% and an error of 5% was considered.
A total of 166 patients were selected by random draw.

Data were collected by individual, semi-structured
interview, addressing sociodemographic variables
and life habits. The International Physical Activity
Questionnaire (IPAQ)® was applied to identify and
quantify physical activity (PA), consisting of questions
about the frequency and duration of physical activities
at work (moderate and vigorous walking), while
commuting, in domestic activities, and in leisure time.
PA was measured in minutes per week by multiplying
weekly frequency by each event’s duration of each.
Anthropometric and biochemical assessments were also
performed.

Participants were classified as to leisure-time activities
as follows:

¢ sedentary (< 10 min/week, any PA);

* not very active (= 10 min to < 150 min/week of
walking, moderate PA and/or 10 min to < 60 min/week
of vigorous PA and/or 10 min to < 150 min/week of any
combination of walking, moderate and vigorous PA);

e physically active (= 150 min/week of walking,
moderate PA and/or > 60 min/week of vigorous PA and/or
>150 min/week of any combination of walking, moderate
and vigorous PA);

e very active (= 150 min/week of vigorous PA, or >
60 min/week of vigorous PA plus 150 min/week of any
combination of walking and moderate PA).

For dichotomized analyses, participants classified as
sedentary and not very active were considered sedentary,
and participants classified as physically active and very
active were considered active.

Anthropometric assessment was made by weight,
height and waist circumference (WC) measurements.
Body weight was obtained using an electronic scale,
with a capacity of 150 kg and accuracy of 50 grams; and
the height was measured using a portable stadiometer,
composed of a metallic platform and removable wooden
measuring rod containing and a headboard, according to
the techniques proposed by Jellife.” The BMI (body mass
index) was calculated by the ratio between the weight
and squared height, and classified according to the WHO
criteria for adults,'® and Lipschitz for elders.!

WC measurement was performed using an inextensible
tape and measured in centimeters, at the midpoint
between the iliac crest and the external face of the last
rib. The results obtained were classified according to
CVR and metabolic complications according to the cutoff
points proposed by the WHO.

Laboratory analyses included: fasting blood glucose,
total cholesterol and fractions, triglycerides, serum
creatinine, urea, uric acid, and urine albumin (24-
hour urine test). Glomerular filtration rate (GFR) was
calculated using the CKD-EPI formula.'

Participants were explained about the procedure of
24-hour urine collection, in addition to receiving written
instructions and containers for urine collection. On the
scheduled day, participants attended the accredited
laboratory to deliver the urine collected and to have
blood samples collected. Participants were instructed to
maintain their usual diets on the day before, and blood
collection was carried out after a 12-hour overnight fast.
Urine volumes less than 500 mL were not included.
The collection and analysis of the biological material
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was performed in a single accredited laboratory, using
commercial kits.

The FRS was applied in all patients to assess the
probability of developing a coronary event in 10 years
risk of death due to coronary disease. The risk was
determined by sex, using the following parameters age,
LDL-cholesterol, HDL-cholesterol, smoking, systolic
blood pressure, diastolic blood pressure and diabetes."

Analysis

Categorical variables were presented by means
of frequency tables (absolute and relative). The
Kolmogorov-Smirnov test was used to evaluate the
normality of continuous variables. For continuous
variables with normal distribution, tables with mean
and standard deviation were presented, and, for those
with distribution, medians and interquartile intervals
were presented.

In the bivariate analysis, the Mann Whitney test for
numerical variables with non-normal distribution was
used, and the chi-square test was used in the analysis
of categorical variables. For correlation between
numerical variables, the Spearman correlation was used.
Multiple linear regression was performed with CVR
as dependent variable, and independent variables that
presented a p-value < 0.200 in the bivariate analysis. A
two-tailed p-value <0.05 was considered significant. The
necessary assumptions for the application of multiple
linear regression were met. The statistical analysis was
performed using SPSS for Windows (version 20.0).

The study was approved by the Human Research
Ethics Committee of the Federal University of Vicosa,
approval number 044/2012. In accordance with Resolution
466/2012 of the National Health Council, which regulates
researches involving human beings, the individuals’
free and clarified agreement to participate in the study
was requested, guaranteeing the confidentiality of the
information and anonymity.

Results

Regarding the study sample (n = 166), 130 (78.3%)
were female and 36 (21.7%) were male. Mean age of
the general population was 62.86 + 9.3 years, higher in
men than in women (64.4 + 7.36 vs. 61.16 + 9.68 years,
p = 0.034). Median duration of hypertension was nine
years with interquartile range (IQR) of 4 to 15 years.
Median BMI of the general sample was 28.71 kg/m?

(IQR: 25.75 - 34.20 kg/m?). The prevalence of current
smokers was 8.4% (n = 14). Sedentary lifestyle was
reported by 48 (28.9%) patients. According to the FRS,
the median 10-year CVR in the population was 9% (IQR:
7.0 - 15%). Table 1 describes other demographic, clinical
and laboratory data of the studied population.

In the bivariate analysis, the CVR was associated
with male gender, low educational level, and physical
inactivity (Table 2), and exhibited a positive correlation
with the number of medications used, and with values
of serum urea, glucose, total cholesterol, triglycerides
and uric acid. The CVR was negatively correlated with
estimated GFR (Table 3).

In stepwise multiple regression model (Table 4),
with the risk for a cardiovascular event in 10 years
(FRS) as dependent variable, and sex, educational
attainment, physical activity, number of medication
used, urea, GFR, glucose, total cholesterol, triglycerides
and uric acid as independent variables, we observed
that sex, serum levels of total cholesterol, GFR and
number of medications used by the patients remained
independently associated with the FRS (p < 0.05).
Male gender increased the risk of cardiovascular
event by 8.73%. The increase of 1 mg/dL in cholesterol
level and the use of medications increased the risk of
cardiovascular event by 0.95% and 0.55% respectively.
The one-unit increase in mL/min/1.73 m? in GFR
decreased the risk of a cardiovascular event by 0.11%.

Discussion

In the present study, most of the hypertensive
patients evaluated were female, with low educational
level, and mean age of 62.86 years. Such findings may
be representative of the national population, similar
characteristics were found in a population-based study
carried out in 2016, showing that a diagnosis of AH was
more frequently reported by women (27.5%) than men
(23.6%), especially by individuals with up to eight years
of study." Low educational attainment and advanced
age may increase the prevalence of AH" and affect its
monitoring and treatment.'

The risk factors for coronary artery disease include
modifiable lifestyle habits and non-modifiable factors,
such as age and sex.!” The literature indicates that,
among the socioeconomic variables, education is the
most correlated with the risk factors for cardiovascular
diseases, showing an inverse relationship between the
degree of schooling and cardiovascular risk.” In the
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Table 1 - Demographic, clinical and laboratory

characteristics of the studied population

Characteristics

General (n = 166)

Table 2 - Distribution of cardiovascular event
risk determined by the Framingham risk score by
sociodemographic characteristics and life habits

Age in years (mean + standard
deviation)

Sex (F/M) —n (%)

Marital status (with a partner / without
a partner) —n (%)

Education (up to 4 years / more than 4
years) —n (%)

Smoker (yes/no) —n (%)
Use of alcohol (yes/no) —n (%)

Physical activity (active/sedentary) —
n (%)

Known hypertension length in years —
median (IQR)

Number of medications — median (IQR)
Diabetes (yes/no) —n (%)

Body mass index - median (IQR)

Waist circumference - median (IQR)

Glomerular filtration rate
(mean + standard deviation)

Serum urea - median (IQR)

Serum albumin
(mean + standard deviation)

Serum glucose - median (IQR)

Serum total cholesterol
(mean + standard deviation)

Serum HDL-cholesterol - median (IQR)

Serum LDL-cholesterol

(mean + standard deviation)

Serum VLDL-cholesterol - median

(IQR)
Serum triglycerides - median (IQR)

Serum uric acid

(mean + standard deviation)
24h urinary protein - median (IQR)
Microalbuminuria - median (IQR)

Cardiovascular event risk in % - median

(IQR)

62.86 +9.30

130 (78.3%)/36 (21.7%)

110 (66.3%)/56 (33.7%)

140 (84.4%)/16 (15.6%)

14 (8.4%)/152 (91.6%)

25 (15.1%)/141 (84.9%)

118 (71.1%)/48 (28.9%)

9.00 (4.00-15.00)

4,00 (2.00-5.00)
35 (21.1%)/131 (78.9%)
28.71 (25.75-34.20)

95.00 (89.00-106.00)

67.31+13.39

36.0 (32.0-40.0)

4.01+0.19

96.00 (89.00-109.00)

202.59 + 38.76

47.00 (42.00-53.00)

125.81 +32.83

26.00 (19.80-34.40)

130.00 (99.00-172.00)

523+1.31

118.34 (86.40-163.80)

21.50 (16.00-29.00)

9.00 (7.00-15.00)

IQR: Interquartile range; HDL: high-density lipoprotein; LDL: low-
density lipoprotein; VLDL very low-density lipoproptein.

Median (IQR) p-value*
Sex
Female 8.00 (6.00-13.00) <0.001
Male 18.00 (10.00-22.00)
Marital status
Without partner 11.00 (7.00-13.00) 0.517
With partner 8.50 (6.00-17.00)
Education
Up to 4 years 11.00 (7.00-17.00) 0.004
More than 4 years 7.00 (5.00-9.00)
Use of alcohol
Yes 11.00 (6.00-18.00) 0.803
No 9.00 (7.00-15.00)
Smoker
Yes 8.50 (7.00-22.00 0.254
No 9.00 (6.00-15.00)
Physical activity
Active 8.00 (6.00-15.00) 0.030
Inactive 11.00 (7.00-19.00)

IQR: Interquartile range; * U test of Mann-Whitney.

present study, educational level was not associated
with cardiovascular risk. This may be explained by the
low degree of schooling of the sample (about 84% of the
sample presented less than 4 years of schooling).

Among life habits, although advanced age may
decrease the ability to perform some types of physical
activity, exercises of mild and moderate intensity,
such as hiking, should be encouraged, especially in
elderly people.” In the present study, the percentage of
individuals with a sedentary lifestyle was lower than that
reported in other studies.®* One possible explanation is
the fact that our study group was composed of a greater
percentage of women who performed domestic activites
(cleaning, gardening, sweeping), detected by means
of the IPAQ. In addition, most of participants were
enrolled in health promotion group activities conducted
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by the local health system, encouraging the practice
of physical activity. In addition, national data show
that physical inactivity increases with age, especially
among individuals with lower education levels,
which contributes to increased CVR in the Brazilian
population. In this sense, efforts should be directed

Table 3 - Spearman correlation between e
cardiovascular event risk determined by the
Framingham risk score and the studied variables

Correlation

coefficient p-value®
Body mass index -0.025 0.753
Waist circumference 0.088 0.261
Duration of known
hypertension (in years) 0.003 0967
Number of used medications 0.158 0.042
Glomerular filtration rate (GFR) -0.204 0.008
Serum urea 0.222 0.004
Serum albumin 0.053 0.500
Serum glucose 0.198 0.010
Serum total cholesterol 0.189 0.015
Serum triglycerides 0.170 0.029
Serum uric acid 0.234 0.002
24h urinary protein 0.074 0.342
Microalbuminuria 0.064 0.416

* Spearman Correlation.

towards controlling CVR factors in the population with

lower educational attainment.'%

Classification of the CVR is particularly important
for establishing an effective and individualized care
plan. In this study, the CVR of hypertensive individuals,
measured by the FRS, was considered low (median
of 9% in 10 years) and associated with male sex, total
cholesterol, number of medications used and GFR. In a
study on 50 hypertensive individuals treated in a public,
multidisciplinary outpatient clinic in Minas Gerais state,
Brazil, 74% had low cardiovascular risk."” Similar results
were found in the Longitudinal Study of Adult Health
(ELSA-Brazil) conducted with public employees of
higher education institutions in Brazil, where 82.8% of
the individuals presented low CVR.*!

In our study, CVR was higher 8.73% greater in males
than females. In the study of the behavior of cardiovascular
diseases, the issue of gender cannot be ignored, given
the high prevalence of risk factors for these diseases that
are associated with sex. In contrast, a study conducted
with elderly patients in Goiania showed that some risk
factors for CVDs are more frequent in elderly women,
such as dyslipidemia and sedentary lifestyle.?In addition,
a survey conducted in Sao Paulo showed that women
presented better blood pressure control than men;” such
results may be related to the behavior of women in relation
to their health condition, not only by seeking more health
services, but also because they have a greater tendency to
follow the proposed treatments.*** In this context, PHC
actions must consider individual characteristics, which
can facilitate adherence to treatment and, consequently,
reduce morbidity and mortality.

Table 4 - Stepwise multiple linear regression model with cardiovascular event risk determined by the Framingham risk

score as dependent variable

95%CI
Standar
B p p-value
error
Lower Upper
Sex (male) 8.73 1.25 0.46 <0.001 6.27 11.19
Total cholesterol 0.05 0.01 0.25 <0.001 0.02 0.08
GFR -0.11 0.04 -0.18 0.007 -0.18 -0.03
Number of medications 0.55 0.22 0.17 0.012 0.12 0.98

Note: R2 = 0.19 for model 1 with sex variable; AR2 = 0.05 with sex and total cholesterol as independent variables; AR2 = 0.04 with sex, total cholesterol
and glomerular filtration rate as independent variables; AR2 = 0.03 with sex, total cholesterol, glomerular filtration rate and number of medications as

independent variables. GFR: glomerular filtration rate.
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CVR showed a positive correlation with serum values
of total cholesterol. High levels of cholesterol combined
with hypertension are associated with an increased risk
for coronary disease attributable to CVR fctors,* so that
educational interventions may be fundamental to reduce
cardiovascular morbidity and mortality.”

Another important finding of this study was the
association between increased use of drugs and increased
CVR. A study conducted with patients in northern Minas
Gerais found different results, showing a weak correlation
between the number of anti-hypertensive drugs and the
number of CVR factors in hypertensive patients.® In the
present study, most hypertensive patients used two or
more antihypertensive drugs. This may be explained
by an inappropriate use of hypotensive medications,
not adjusted to the presence of aggravating factors of
cardiovascular risk, and a lack of standardization in the
monitoring and management of AH in the PHC.®

A study by Egan and colleagues® showed that the use
of only 1 or 2 antihypertensive, advanced age and a high
FRS are independent variables associated with the lack
of blood pressure control in hypertensive patients, since
individuals with high CVR used other medications, such
as aspirin and lipid-lowering drugs. These authors also
emphasize the importance of stratifying hypertensive
patients using the FRS; once the CVR was identified,
patients would benefit from the correct use of medicines,
adjusted to their comorbidities, thus contributing to
reducing cardiovascular morbidity and mortality, and
avoiding the use of unnecessary medications in low-
risk patients. Thus, the control of hypertensive patients
should not be based solely on blood pressure values, but
consist of a comprehensive approach, considering the
associated risk factors.?®

Finally, the increased GFR was associated with reduced
cardiovascular risk. According to Go et al.,” reduced GFR
is associated with the occurrence of cardiovascular events,
regardless of the concomitant presence of other classic
cardiovascular risk factors. Thus, although the decreased
GFR related to age has been considered part of the normal
aging process, it represents an independent risk factor for
developing cardiovascular disease in elders. 33!

Patients with a GFR between 30 and 45 ml/min/
1.73 m?, when compared to those with a GFR above
60 ml/min/1.73 m?2, have 110% increased risk of
cardiovascular mortality. Therefore, there is an inversely
proportional relationship between GFR and the risk of
cardiovascular morbidity, especially cardiovascular
mortality.'>3

In this sense, actions by interprofessional team at the
PHC, must take advantage of the potentialities of the
FRS in the classification of CVR, to develop guidelines
directed to identify risks, encourage self-care and
the shared the responsibility of AH management.® In
addition, community health workers should be trained
for the identification and referral of individuals with CVR
factors, contributing to the management of hypertension
and its complications. These workers can deal with a
more systemized monitoring system and have direct
contact with the users of the PHC services.® Also, actions
of the interprofessional team should be directed to
changes in life habits, including the use of technologies
in health promotion and prevention of diseases related
to AH in hypertensive patients.**

This study highlights the important role of regular
educational activities aimed at promoting healthier
life habits and reducing CVR factors. Nevertheless,
although PHC is a potential scenario for managing AH
by means of the FRS, studies have revealed that most of
hypertensive patients habe not been attended by health
teams as advocated by guidelines for the management
of chronic diseases, > highlighting the findings of
this study to strengthen the appropriate management
of these individuals.

The main limitation of this study is related to the study
type. Investigations of observational nature do not allow
assessing the relationship between cause and effect,
despite the association between the studied variables.
Another limitation relates to the fact that the study has
been performed with a specific sample of hypertensive
patients, attending the PHC center of one municipality.
Expanding the study to other regions and cities could
be useful to analyze the reproducibility of the results.

Conclusion

This survey on CVR factors in hypertensive patients
seen in a PHC center determined the health profile
of this population, highlighting the need for specific
interventions by the interprofessional team. The CVR was
associated with male sex and had a positive correlation
with the number of medications used and elevated
serum values of total cholesterol. In contrast, the risk was
negatively correlated with estimated GFR.

Most risk factors identified in this population consist
of modifiable factors; however, when ignored, may result
in health problems with high social and economic impact.
In this sense, actions aimed at health education should be
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included with more emphasis on the agenda of services

of PCH teams.

These findings reinforce the importance of continuous
and longitudinal health practices directed to the male
population, focusing on the reduction of CVR. In
addition, new studies correlating the lifestyle and health
behaviors with CVR factors in different regional and
care contexts are needed, to justify the development of
effective public policies.

Finally, this study stresses out the potential of the
ERS as a tool for stratifying the CVR in hypertensive
patients attending PHC centers, aiming at improving
the management and promoting high-quality care to
these paients.
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The Importance of Cardiovascular Risk in Primary Healthcare
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Cardiovascular Diseases (CVDs) are the leading
cause of death in Brazil and worldwide, determining
increased morbidity and disability-adjusted life years.
The implementation of health policies, among them,
encouraging healthy lifestyle habits and providing access
to primary and secondary CVD prevention measures,
associated with the treatment of cardiovascular (CV)
events are essential to control CVD in all countries,
including Brazil.!

Arterial hypertension (AH) has a high prevalence in
Brazil. It varies according with the population studied
and the assessment method used. It is often associated
with metabolic disorders, functional and/or structural
changes in target organs, being worsened by the presence
of other risk factors (RF), such as dyslipidemia, abdominal
obesity, glucose intolerance and diabetes mellitus (DM).?

For an individualized approach of hypertensive
patients, the Ministry of Health proposes the use of
risk stratification to define the prognosis and clinical
approach to hypertension in primary health care (PHC),
including the adoption of the Framingham risk score
(FRS).? This score includes the estimate of 10 years of
coronary and cerebrovascular events, peripheral arterial
disease, or heart failure (HF) and was also the score
adopted by the Department of Atherosclerosis of SBC
(Departamento de Aterosclerose da Sociedade Brasileira
de Cardiologia - SBC-DA).!

Published studies have shown that, worldwide, over
the past 50 years, the population has increased in weight.
This is an important cardiovascular risk and should be

Keywords

Cardiovascular Diseases/mortality; Cardiovascular
Diseases/prevention and control; Risk Factors;
Hypertension; Life Style; Obesity; Treatment Adherence.

tackled through a government policy in pursuit of an
effective action.*

A study carried out in Northern Brazil on the
prevalence of cardiovascular risk factors in patients
with coronary artery disease showed that sedentary
lifestyle was present in approximately three quarters
of individuals (74.4%); overweight and obesity in
more than half (64.4%); and high waist circumference
measurements in 88.9% of women and 51.8% of men.’
In a study conducted in the city of Rio de Janeiro, Pizzi
and cols.,® evaluated the association between pulse wave
velocity (PWV) with some cardiovascular risk factors
(blood pressure, serum lipids, insulin and HOMA-IR and
adiponectin) in young individuals. The results showed
that cardiovascular impairment assessed by PWV
was higher among individuals with these risk factors,
especially among male subjects and those with higher
mean blood pressure.®

The study ELSA-Brasil is a multicenter cohort
research performed in several Brazilian teaching and
research institutions. It was designed to investigate the
impact of cardiovascular risk factors (diabetes, history
of CVD and its risk factors) on the morbidity, mortality
and costs for the Brazilian healthcare system.” In a recent
publication of this study, which included data from 8,449
participants aged 35 to 74 years, the authors evaluated
the association between abdominal adiposity and the
carotid intima-media thickness (CIMT), according to
the following indicators: waist circumference (WC),
waist-to-hip ratio (WHR), conicity index (C index), lipid
accumulation product (LAP) and visceral adiposity
index (VAI). It was clear that this association exists in
both genders, mainly for waist circumference.® In the
multiple logistic regression, the abdominal adiposity
diagnosed by WC showed an important effect on the
CIMT in both genders (men: OR =1.47, 95%CI: 1.22-1.77,
women: OR =1.38; 95%CI: 1.17-1.64).
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In the ERICA (Study of Cardiovascular Risk Factors in
Adolescents) study, 71,000 adolescents were evaluated
in 1,248 schools of 121 Brazilian municipalities.
The purpose of the study was to identify cardiovascular
risk factors, such as metabolic syndrome, hypertension,
physical inactivity, obesity, among others. These data
provides a better understanding of issues related to the
health of Brazilian adolescents, and allows for more
effective public health interventions aimed at protecting
this stage of life, since several of these risk factors tend to
continue into adulthood.” Among the main study results
are: high prevalence of overweight/obesity (25,5%,
95%CI: 24.4%-26.6%), high blood pressure (9.6%,
95%CI: 8.9%-10.3%) and low HDL-C (47.3%, 95%CI:
45.2%-49.3%). The prevalence of metabolic syndrome
was of 2.6% (95%Cl: 2.3%-2.9%). In addition, more than
half of the adolescents reported a sedentary lifestyle.
Regional estimates indicated the South region as the one
with the highest prevalence of risk factors. The ERICA
study also demonstrated an important relationship
between the incidence of hypertension and obesity.
In fact, the study indicated that obesity, in young
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populations, could explain one-fifth of the prevalence
of hypertension among these adolescents."

In their article published in this issue, Moreira e
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samples. They search to identify the cardiovascular risk
factors in hypertensive patients assisted in a primary
health care center, located in a municipality of Zona
da Mata, State of Minas Gerais, Brazil. The method
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of questionnaires, anthropometric measurements
and laboratory tests. A high cardiovascular risk was
associated with male sex, number of medications used
and high total cholesterol rates. An inverse correlation
was observed between the glomerular filtration rate
and cardiovascular risk. They also observed that
most risk factors in this population were modifiable.
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of public health policies can effectively correct, or
at least control, these modifiable cardiovascular
risk factors.
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Diagnostic and Prognostic Role of Liver Elastography in Heart Failure

Diane Xavier Avila,” Priscila Abreu Matos,” Gabriel Quintino, Wolney de Andrade Martins,” Dalmo Machado,
Claudio Tinoco Mesquita,~ Humberto Villacorta Junior

Universidade Federal Fluminense, Niterdi, RJ - Brazil

Abstract

Background: Hepatic congestion is a frequent finding in patients with heart failure (HF). Physical examination
has limitations in quantifying systemic congestion and requires correlation with echocardiographic and laboratory
data (usually B-type natriuretic peptide, BNP, or N-terminal pro-B type natriuretic peptide, NT-proBNP). Hepatic
elastography evaluates liver stiffness using a transducer that transmits low-frequency vibrations (50 Hz), and the
speed of shear waves propagating through the tissues is measured by ultrasound. The faster the vibrations propagate
in the hepatic parenchyma, the stiffer the liver, which, in case of HF, can be correlated with hepatic congestion.

Objective: In this systematic review, case-controls, cohort studies, and randomized clinical trials were searched
in MEDLINE, LILACS and Cochrane Database of Systematic Review, to evaluate the use of elastography in the
detection of hepatic congestion in patients with HF.

Methods: From the 49 articles retrieved, seven were selected for review, according to the inclusion and exclusion
criteria. The most used methods for the diagnosis and evaluation of HF were echocardiography combined with
BNP and NT-proBNP measurements.

Results: Elastography performed at bedside was able to establish a significant correlation between increased liver
stiffness and increased venous capillary pressure. In addition, liver elastography performed at hospital discharge
was able to predict rehospitalization and mortality.

Conclusion: Liver elastography is a non-invasive method that can be useful in predicting prognosis and mortality
of individuals with HF, contributing to the clinical management of these patients. (Int J] Cardiovasc Sci. 2020;
33(3):227-232)

Keywords: Heart Failure/physiopathology; Heart Failure/mortality; Hepatic Congestion; Elastography;
Ultrassonography/methods; Echocardiography/methods; Hospitalizartion; Humans.

Introduction

Heart failure (HF) is a highly prevalent syndrome,
affecting 1% to 2% of the world population and more
than 10% of people over 70 years of age. In Brazil, 9.3%
of people older than 45 years have HF* and according
to the BREATHE registry (Brazilian Registry of Acute
Heart Failure), hospital mortality for decompensated
HF is 12.6%.> HF is a clinical condition characterized by
signs and symptoms related to systemic hypoperfusion
and capillary congestion, that affect class functional
status and quality of life of individuals. With increased

filling pressures and damping of blood flow, the liver is
affected by congestion secondary to HF.® The impact
of HF on liver function was described a long time ago,
and the pathophysiological relationship is confirmed by
small changes in hepatic markers even in the absence of
a diagnosis of liver disease.® In this regard, based on the
various etiologies and comorbidities in HF, it becomes
relevant to know the methods for assessing hepatic
congestion and the mechanisms of associated injuries.

Liver elastography is an imaging test that evaluates
liver stiffness using an ultrasound transducer operating
at 5 MHz. The device transmits low-frequency vibrations
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(50 Hz) and the speed of shear waves propagating
through the tissues is measured by ultrasound. The
stiffer the hepatic parenchyma, the faster the vibrations
are propagated. The waves are measured in kiloPascals
(kPa), and this measure may correlate with hepatic
congestion. The transducer is placed in the intercostal
space at the intersection of the mid-axillary line and
a transverse line at the level of the xiphoid process.
The result of the elastography represents the average
of all valid acquisitions and varies from 2.5 to 75 kPa.
Elastography is reliable when all these criteria are met: 10
valid measurements, an interquartile range (IQR) < 30%
of the average and a success rate >60%. Two transducers
are available: the standard “M” probe, used in non-obese
patients, and the “XL”, used for obese patients or when
the results produced by the M probe are unreliable. The
reference value of elastography in healthy subjects is
around 5.5 kPa with the M transducer.”

With the aging of the population, an increase in the
incidence of HF is expected. Advances in medicine and
in the treatment of cardiovascular diseases will increase
life expectancy, and consequently, the number of elderly
individuals will also increase.® Thus, with the increasing
trend of the prevalence of HF, there is a growing need for
methods that facilitate the management of these patients,
mainly because subclinical congestion is a common cause
of early rehospitalization in HF.

The objective of this study was to evaluate the use
of elastography in the detection of hepatic congestion
in patients with HF in different clinical settings, and its
prognostic role in these patients.

Methods

A systematic review was performed following the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.” The inclusion
criteria of the studies were: articles written in English
or Portuguese that included hepatic elastography in the
assessment of congestion in patients with HF. Data were
extracted in a standardized manner by two independent
investigators, who were also responsible for evaluating
the methodological quality of the manuscripts. Articlesin
duplicate, review studies, editorials, letters to the editor
and experimental studies in animals were excluded. The
search in the literature was conducted in June 2018, with
no limit of publication date.

Case controls, cohort studies and randomized clinical
trials were searched in MEDLINE, LILACS, Scielo

databases and Cochrane Database of Systematic Review.
The descriptors and respective connectors used in PubMed
were “elastography” [All Fields] AND “heart failure” [All
Fields], with 44 articles retrieved; the descriptors used
in BIREME were “elastography” AND “heart failure”
AND (Collection:(“06-National/BR” OR “05-specialized”)
OR db: (“LILACS” OR “MEDLINE”) AND (Collection:
(“06-National/BR” OR “05-specialized“) OR db: (“LILACS”
OR “MEDLINE”)) AND (MJ: (“imaging techniques by
Elasticity” OR “heart failure”) AND Type_of_study:
(“case_control “OR “cohort”) and limit: (“humans”) and
La: (“en”), with identification of five more articles; and the
terms used in the search in Cochrane were “elastography “
AND “heart failure”, and no articles available were found.
Then, a total of 49 articles were retrieved.

The selection of the articles was made in two stages.
In the first stage, two independent authors read the
abstracts and those that did not fit the inclusion criteria
were excluded. In the second stage, the remaining studies
were read in full and, similarly, those that did not meet
the inclusion criteria according to the PRISM 10 model
were excluded (Figure 1). At the end, seven articles were
included in the review.

Results

This systematic review aimed to identify the
scientific evidence on the use of elastography in HF.
The results showed an important correlation between
liver stiffness and markers of increased venous
capillary pressure.”'" In addition, liver elastography
performed at hospital discharge was able to predict
rehospitalization and mortality."

In the seven selected articles, patients were evaluated
in the hospital and there was a variation in the number
of study participants. The most commonly used
methods for the diagnosis and evaluation of HF were
echocardiography in conjunction with measurements
of B-type natriuretic peptide (BNP) or N-terminal pro-B
type natriuretic peptide (NT-proBNP). However, no
standardization of these methods was found in most
of these articles. There was a low variation in the cutoff
values of elastography and some authors reported a
range for normal and abnormal values (Table 1). All
studies showed a correlation between increased liver
stiffness and elevation of BNP or NT-ProBNP levels in

the admission."12

Colli et al." observed that most patients with acute
HF had liver stiffness values and NT-proBNP levels that
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Database:
MEDLINE (n = 49)
LILACS (n=0)
Scielo (n = 0)
Cochrane (n = 0)

Excluded for not being

n = 22 articles

related to the topic:
MEDLINE (n = 27)

Duplicate articles: 3
Letter:1
Editorial: 1

n = 15 articles

Case report:1
Methodology description: 1

Other exclusions:
Studies on animals: 4

n =7 articles

statement.

Figure 1 - Flowchart of study selection following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

Studies on children: 3
Others causes: 1

tended to decrease with clinical improvement. Natriuretic
peptides are released in response to volume overload and
increased pressure in cardiac cavities and their levels
reflect systolic and diastolic functions, as well as right
ventricular function.

Nishi et al." found that liver stiffness correlated with
preoperative severity in patients with severe HF and
reflected hepatic congestion and may be useful in predicting
right atrial pressure measurement and post-operative
complications in patients who underwent left ventricular
assist device implantation. This was the first study to
measure the variation of liver stiffness and its relationship
with clinical outcome and laboratory data, including BNP
levels.!! Lindvig et al.”® observed a high value of liver
stiffness at admission associated with increased mortality,
hepatic cirrhosis and congestive HF, with a mortality rate
of 20.8% in patients with transient elastography greater
than 8.0 kPa. Taniguchi et al.”? suggested liver stiffness
as a systemic volume index and predictor of HF severity,
similarly to Alegre et al.,” who also reported an association
of hepatic congestion with worsening of patient outcome.

An important finding of these reports was the fact
that the volume withdrawal by diuretic therapy or
hemodialysis did not alter the values of elastography
at short time.” Another study showed an improvement
in elastographic values even though they did not reach
standards of normality after cardiac decompensation.'

Discussion

Increased filling pressure of the right cavities can
result in venous congestion, which is considered a
determinant factor for systemic injury, cirrhosis and
death.®!! Elastography is a method that has been recently
used to evaluate hepatic congestion. It is a painless, quick
(<10 minutes in the bedside), safe examination, and that
has a good acceptance by patients, especially in case of
repeated examinations.®

Despite increasing evidence of the benefits of this
method in the management of patients with HF,
elastography is still little explored. The cutoff values of
BNP and NT-proBNP for the diagnosis of acute HF have
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Table 1 - Summary of the results of the studies included in this systematic review

Number BNP NT-proBNP
Authors i Male p-value Elastography
of patients (pg/mL) (pg/mL)
5.175 (IQR. 2.586-11.1695)
Saito et al. 105 73 in patients with < 8.8 kPa; 0.052 Low (< 8.8 kPa) - 52 patients.
2018 5.432 (IQR. 2.338-11.527) in (<0.05) High (> 8.8 kPa) - 53 patients
patients with > 8.8 kPa
. . 199 5.6 kPa (average). > 6.9 kPa in
Taniguchi . 0.019 . i . .
171 116 (tertile patients with estimated right
etal. 2018 (<0.05) .
91-356) atrial filling pressure >7.1 mmHg
13.3 kPa. preoperative >7.0kPa
L 844 + 806 . . . .
Nishi et al. with atrial-ventricle assistance
30 21 (Standard - .
2015 L (AVD); > 12.5 kPa correlated with
deviation) .
postoperative death
1,511 versus 3,535 (CHF
vs AHF at admission,
Alegre et respectively); decrease 0.025 6.f5 v‘s 14.4kPa (p = 9.009) in~
12013 26 - - from 3,535 pg/ml to a (<0.05) admission and 8.2 kPa in hospital
ak median of 1,098 pg/ml at ' discharge (p = 0.008)
discharge (after clinical
compensation)
Healthy individuals n=55. 4.4
kPa (percentile 25 - 3.6. percentile
75-5.1); individuals with left
heart disfunction 4.7 (4.0. 8.0) kPa
Hopper et 4596 +- 4237
116 61 - . - (p=0.04)
al. 2012 (Standard deviation)
Stable HF 9.7 (5.0. 10.8) kPa
(p<0.001)
Decompensated HF 11.2
(6.7.14.3) kPa (p < 0.001)
. . > 8.0 kPa (48/212) cirrhosis and
Lindvig et . Lo
1. 2012 289 289 - - hepatic congestion; independent
al.
mortality predictor
7,114 (IQR 2,939-13,437)
in admission and 4,127 Admission > 7.65 kPa in 14 of 24
Colli A; o 1 (IQR 947-5955) at hospital <0.001 patients and 5 (21%) more than
2010 discharge, with median (<0.05) 13.01 kPa and 14 > 7.65 kPa at

decrease of 3,128(IQR

hospital discharge

1,373-6,157)

BNP: B-type natriuretic peptide; NT-proBNP): N-terminal pro-B type natriuretic peptide; IQR: interquartile range; CHF compensated chronic heart

failure; AHF acute decompensated heart failure.

varied considerably among the studies and have not been
reported in all studies of this review, bringing difficulty
to data interpretation.

There is a lack of continous parameters in the
evaluation of individuals studies selected for the
systematic review. Besides that, the small number of
samples, reduced quantity of articles with statistical
relevant power and wich relate the method to the issue

of HF brings a difficulty in standardizing the assessment
of the method.

The studies did not compare elastography with
liver biopsy, which is the gold standard for evaluation
of derangement of liver architecture. However, while
biopsy is an invasive method, and hence difficult to
be reproduced, elastography is a non-invasive method
that can be used in different liver diseases. It is worth
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mentioning, however, that liver elastography is an
examiner-dependent method which requires adequate
training. Furthermore, there is no standardization in the
analysis of the results.

Patients with liver disease and cirrhosis have higher
elastography values than patients with other chronic
diseases and were then excluded from the studies to
avoid confounding factors.

There was a divergence on whether liver stiffness
improves with diuretic treatment compared with
elastography in a short period of time, which shows the
importance of a long-term follow-up, since this could
have a positive impact on morbimortality. In addition,
itis believed that elastography can be used as a response
tool to clinical or supportive therapy, or as a prognostic
tool in HF treatment.

Conclusion

Data on the use of elastography in the evaluation
of patients with different stages of HF, such as stable,
acute or chronic decompensated HF, and of patients
undergoing left ventricular assist device implantation
is still scarce and more data are needed. The method
seems to increase the diagnostic power of the elevation
in the filling pressures of the right cavities and,
consequently, increased liver stiffness. The effects
of heart disease on liver function may be silent, not
detected by physical examination or laboratory tests,
and in this context, elastography seems to be the ideal
non-invasive method for assessing liver damage caused
by cardiovascular disease. This analysis can help in
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Hepatic Elastography in the Assessment of Heart Failure: Where We Came from and

Where We Are Going

Edison Migowski
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Congestive heart failure (HF) is the end stage for
many cardiac diseases. It is associated with high
mortality and high hospital readmission rates, despite
advances in pharmacological (sacubitril-losartan,
beta-blockers and renin-angiotensin system
inhibitors) and non-pharmacological (defibrillators
and resynchronizers) treatment.

Therefore, it is natural that clinicians are interested
in the improvement of diagnostic methods and efficient
prognostic markers capable of identifying patients
at higher risk, thus anticipating complications and
providing treatment guidance.

We cardiologists have long recognized biventricular
dysfunction as a more severe and advanced form of HF,
and brain natriuretic peptide (BNP) as a biochemical
marker, used for both diagnostic and prognostic
purposes. However, BNP are not yet widely used in
daily clinical practice, probably due to overestimation
of clinical parameters for the indication, conduction and
determination of the therapy in most services focused on
these patients' assistance.

The search for other methods with prognostic and
diagnostic value for right ventricular dysfunction remains
constant. Nevertheless, these methods must meet the
requirements that current tests have failed to achieve: low
cost, high specificity and sensitivity, reproducibility and
no requirement of high technical knowledge to operate.

Elastography has long been used by hepatologists in
the evaluation of liver parenchyma stiffness.! This test

Keywords

Heart Failure; Elasticity Imaging Techniques/methods;
Hospitalization; Outcomes; Patient Readmission;
Prognosis; Liver Diseases.

assesses tissue stiffness using an ultrasound transducer,
which measures low-frequency vibrations. There is a
direct relationship between the parenchyma stiffness
and the propagation of these vibrations registered
by the device. The stiffer the hepatic parenchyma,
the faster the vibrations are propagated. Often, this
stiffness is associated with numerous factors such as
fibrosis, inflammation, liver perfusion, fatty infiltration,
cholestasis and congestion.

Interestingly, the congestion that interfered in the
results of elastography, during the investigation of liver
diseases, called cardiologists” attention. It was clear that
there was an important correlation between increased
liver stiffness and increased venocapillary pressure?
and also the possibility of using this test to assess right
ventricular performance.

Avila D et al.,? in their excellent systematic review,
selected 7 studies that compared hepatic elastography
(HE) with the results of echocardiography and BNP,
in patients with HF. They concluded that the use of
this technique seems to improve the diagnostic power
of increased right-sided filling cardiac pressures and
could assist in the medical management of these
patients, adding prognostic value at the moment
of hospital discharge. However, they were careful
in stating that these are not A definitive result, and
further studies are needed for a better understanding
of this issue.

Elastography combined with ultrasound is a simple,
fast, low-cost and noninvasive test, performed at the
bedside. Still, several barriers have yet to be overcome:

Regarding elastography, the method is examiner-
dependent. Besides, it requires a device so that the
measurements are obtained, and adequate training to
mitigate the possibility of measuring errors.
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Patients with liver disease and cirrhosis present
higher values in HE compared to patients with
cardiac disease. In general, this group was excluded
from the studies that aimed at investigating patients
with HF in order to avoid confounding factors.
Therefore, the assessment of congestion in the
presence of underlying liver disease still represents
a challenge that must be overcome.

Similarly to most complementary exams, HE requires
good clinical correlation, especially because it does not
specify the cause of increased stiffness.

Fat tissue attenuates ultrasound wave propagation
and, for this reason, obesity can make it difficult to
perform the test.* Failure or inconsistent results can
reach almost 20%. Factors associated with unreliable
results include: BMI greater than 30 kg m? age above
52 years, female sex, inexperienced operator, type 2
diabetes mellitus and ascites. Liver inflammation and
steatosis may also reduce the test's accuracy.>”
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A Retrospective Study on Unfractionated Bovine Heparin Safety in On-Pump
Cardiac Surgery
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Abstract

Background: Heparin decreases the risks of thrombotic phenomena in extracorporeal circulation. However, it
must present a robust safety profile itself, especially for bleeding. Contamination of porcine heparin demands an
alternative source and consequent assessment of safety.

Objective: To evaluate the safety of unfractionated bovine heparin during on-pump cardiac surgery.

Methods: Descriptive, retrospective study, evaluating medical records from all patients who had on-pump cardiac
surgery over four years. We observed the occurrence of bleeding, thrombocytopenia, postoperative vasoplegia,
activated clotting time values and any other coagulation phenomena as safety profile parameters.

Results: We evaluated 204 medical records reporting the use of unfractionated bovine heparin. 66.18% of the
patients presented thrombocytopenia, 1.04% presented bleeding of more than 2000 mL in the first 24 hours of
the postoperative period. One patient presented clots in the surgical field. Median activated clotting time was 137
seconds at baseline, 803 seconds after the first dose of heparin and, after protamine, it returns to similar baseline
values, that is, 149.5 seconds.

Conclusion: Unfractionated bovine heparin did not present unusual adverse effects and can be considered safe for
on-pump cardiac surgery. (Int ] Cardiovasc Sci. 2020; 33(3):235-242)

Keywords: Blood Coagulation Tests; Heparin/analysis, Heparin/chemistry, Heparin/standards; Cardiac Surgery;

Safety; Extracorporeal, Circulation.

Introduction

Extracorporeal circulation (ECC) is a crucial component
of cardiac surgery. Even with the progress of medicine,
ECCremains a procedure with risks, including thrombotic
phenomena, arrhythmia, bleeding, and neurologic
disfunction.'” Heparin is an anticoagulant agent routinely
used with ECC. The ideal anticoagulant product must be
effective, safe and easy to monitor, without significant
interindividual differences. A balance must exist between
heparin’s efficacy (avoiding thrombotic phenomena) and
safety (avoiding bleeding) in ECC.?

Heparin was initially isolated from dog liver. Since
then, we have used different animals and tissues, such
as porcine and bovine intestinal mucosa and bovine
and sheep lungs.>> The search for alternatives to
bovine heparin started in the 1990s because of bovine
spongiform encephalopathy, which had the potential
to contaminate heparin with prions.® Currently, the
exploration of heparin from alternative animal sources
and the reintroduction of bovine heparin have become
more relevant after contamination of unfractionated
porcine heparin (UFH) with oversulfated chondroitin
sulfate, leading to serious adverse effects, such as
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anaphylactic reaction with facial edema, hypotension,
tachycardia, nausea, urticaria, dyspnea, and death.>”#
Unlike other countries, Brazil presented a lower risk
of bovine spongiform encephalopathy and continued
to use bovine heparin without significant concerns.
Bovine heparin currently represents 40% of the heparin
market in Brazil ?

Bovine and porcine heparins differ in biological
and pharmacological aspects and, consequently, their
effects on blood coagulation.>**!® Most available data
concerning the safety of bovine heparin comes from lung
samples, which fell by the wayside with in the 1980s.?
Heparin from bovine lung has a higher risk of heparin-
induced thrombocytopenia.’ Bovine and porcine
intestinal heparin have a similar molecular weight, but
different anticoagulant and antithrombotic properties
(porcine has higher activity).>!*!* A higher dose of
bovine heparin is necessary in order to achieve similar
effects, and higher protamine dose for neutralization.>!?
A study in animals suggests that bovine heparin
presents higher risk of bleeding.?

The use of bovine UFH is on the rise, and more
data concerning safety in humans is needed. This
observational study reports the safety profile of bovine
UFH in patients undergoing on-pump cardiac surgery.

Methods

This study was performed following Good Clinical
Practices and in compliance with the Declaration of
Helsinki of 1975, revised in 2008. The local Institutional
Review Board approved the study protocol.

We performed a single-center, descriptive,
retrospective investigation using data collection from
all patients who had on-pump cardiac surgery, using
bovine UFH (supplied by Eurofarma Laboratories S.A.)
between October 2008 and November 2012 and porcine
UFH (supplied by Cristalia and Blausiegel Laboratories)
between June 2013 and December 2014 at the Heart
Surgery Institute of Hospital Bom Jesus in Ponta Grossa,
Paranad, Brazil.

Patients were excluded from the study if they had
received intravenous UFH two hours before the surgical
procedure, and/or low molecular weight heparin or
fondaparinux subcutaneously or oral anticoagulants
within 12 hours before the surgical procedure, and/or
fibrinolysis 48 hours before the surgical procedure. They
were also not included in the absence of preoperative

platelet count results, and/or cardiac surgery performed
in the presence of severe sepsis, with high risk of
widespread intravascular coagulation.

Eligible patient data were collected from medical
records by trained reviewers under the investigator’s
supervision and were anonymized and stored in
an electronic database instrument mainly designed
for this purpose. Pre and postoperative data were
collected, and the postoperative period was covered
until hospital discharge or the seventh postoperative
day, whichever occurred first. A questionnaire for
assessing the quality of the records was also filled out
for each medical history reviewed.

Study outcomes were bleeding, thrombocytopenia
defined as platelets counts lower than 150,000),
postoperative vasoplegia, activated clotting time (ACT)
shorter than 400 seconds and coagulation phenomena,
such as blood clotting with bovine UFH. Data on porcine
UFH were also collected only as exploratory means.

Statistical analyses

The present study is a preliminary study of the
feasibility of a descriptive nature only. We did not
calculate the sample size because it was an exploratory
study. Therefore, we considered all patients who met the
inclusion criteria. All descriptive analyses were stratified
by period in which each type of heparin was used in our
service (October 2008 to November 2012: bovine UFH,
and June 2013 to December 2014: porcine UFH).

Continuous variables were described by the number
of participants evaluated. Mean and standard deviation
and median and values range observed or quartiles Q1
and Q3, according to their distribution defined by the
Shapiro-Wilk test, with alpha level of 0.05. Categorical
variables were summarized by frequency distribution.
The 95% confidence intervals (95% CI) were calculated
for the one-time estimates.

Results

From 2008 to 2014, 790 patients underwent surgery
at our medical service. Of these, we considered 428
(54.2%) for analysis (completed medical record), and 269
(62.9%) were eligible for the study, meeting inclusion
and exclusion criteria. Of the patients, 75.8% were
treated with bovine UFH and 24.2% were treated with
porcine UFH.
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Data from bovine and porcine heparin are presented
in the Tables together; however, we did not compare the
groups since it was not the study objective.

Male patients were more than half, with median age of
61.6 years and approximately 46% presented comorbidity.
Hypertension was the most frequent comorbidity, followed
by diabetes mellitus and dyslipidemia. Coronary artery
insufficiency was the primary cause of the cardiovascular
diagnoses that led to the surgical procedure (Table 1).

As shown in Table 2, more than 50% of the surgeries
were coronary artery bypass grafting followed by aortic
valve replacement. Median surgery duration was 297.5
minutes, of which ECC was 89.0 minutes.

Safety outcomes of bovine UFH patients

From the 269 medical records evaluated of patients
treated with bovine UFH, the median bleeding for 24h

of the postoperative period was 545 mL. Two patients
(1.04%) showed bleeding of more than 2000 mL in the first
24 hours (Table 3). The incidence of thrombocytopenia
was 66.18%. The need for surgical re-exploration (by
bleeding or tamponade) occurred in 0.98% of the patients.
No patient presented vasoplegia. One patient presented
clots in the surgical field during ECC. He also presented
intraoperative thrombosis of vascular grafts.

Safety outcomes of porcine UFH patients

Median bleeding after 24h was 400 mL. Two (3.07%)
participants treated with porcine UFH showed bleeding
of more than 2,000 mL (Table 3). Thrombocytopenia
occurred in 83.08% of the patients, and surgical re-
exploration was required (by bleeding or tamponade)
in 3.07%. One patient presented vasoplegia, and another
one had clots in the surgical field during ECC.

Table 1 - Demographic data and clinical characteristics of the study population

Bovine UFH treated Porcine UFH treated Total
N =204 N =65 N =269
Male 132 (64.71) 37 (56.92) 169 (62.83)
Gender
Female 72 (35.29) 28 (43.08) 100 (37.17)
Median 61.8 61.6
Age (years)
(Min-max) (16.8-87.0) (18.1-77.1) (16.8-87.0)
Weight (kg) Median 73.0 73.0
(Min-max) (43.0-130.0) (50.3-113.0) (43.0-130.0)
Main comorbidities
Hypertension 150 (73.53) 51(78.43) 201 (74.72)
Diabetes mellitus 55 (26.96) 24 (36.92) 79 (29.37)
Dyslipidemia 9 (4.41) 11 (16.92) 20 (7.43)
Main surgical indication
Coronary artery insufficiency 134 (65.69) 39 (60.0) 173 (64.31)
Aortic stenosis 22 (10.78) 16 (24.62) 38 (14.13)
Aortic valve insufficiency 25 (12.25) 10 (15.38) 35 (13.01)
Mitral valve insufficiency 27 (13.24) 5(7.69) 32 (11.90)
Cardiac aneurysm 15 (7.35) 5 (7.69) 20 (7.43)
Acute myocardial infarction 12 (5.88) 2 (3.08) 14 (5.20)

Qualitative variables are shown as n (%) and quantitative variables as median and minimum and maximum values. Source: prepared by the authors.
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Table 2 - Surgery characteristics

Bovine UH treated Porcine UH treated Total
N =204 N =65 N =269
Most frequent type of surgery
Coronary artery bypass grafting 111 (54.41) 27 (41.54) 138 (51.30)
Aortic valve replacement 20 (9.80) 12 (18.46) 32 (11.90)
C tery b fti
oronar?/ artery bypass grafting 11 (5.39) 8 (12.31) 19 (7.06)
and aortic valve replacement
Mitral valve replacement 10 (4.90) 6(9.23) 16 (5.95)
Left ventricular aneurysmectomy and coronary
, 9 (4.41) 1(1.54) 10 3.72)
artery bypass grafting
Atrioseptoplasty (correction of interatrial
L 2(0.98) 2 (3.08) 4 (1.49)
communication)
Bentall D'Bono surgery 3(1.47) 1(1.54) 4(1.49)
Coronary artery byPass grafting and aortic valve 4(1.96) 0 4(1.49)
replacement and mitral valve replacement
Mitral valve repair 3(1.47) 0 3(1.12)
Median 297.5 230.0 270.0
Surgery duration Min-max (120-540.0) (100.0-475.0) (100.0-540.0)
Q1-Q3 240.0-330.0 180.0-255.0 222.0-330.0
Median 89.0 86.0 88.0
ECC duration Min-max (35.0-273.0) (30.0-169.0) (70.0-110.0)
Q1-Q3 72.0-111.0 69.0-110.0 70.0-110.0

Qualitative variables are shown as n (%) and quantitative variables as median, minimum and maximum values, interquartile range. Duration is shown

as minutes. Q1: percentile 25%; Q3: percentile 75%. ECC: extracorporeal circulation. Source: prepared by the authors.

Activated clotting time (ACT) values

Table 4 shows the median ACT before, during and after
ECC (after protamine administration) in both groups.

Heparin dosage

Patients received a median dose of 288 mg bovine
UFH before ECC, ranging from 120 to 520 mg. The total
dose used ranged from 172 mg to 550 mg, with a median
of 320 mg. Patients treated with porcine UFH received
initial doses between 124 mg and 452 mg, with a median
dose of 288.5 mg. The total dose ranged from 200 to 454
mg, with a median dose of 317 mg.

Protamine dosage

In the group treated with bovine UFH, the initial dose
of protamine administered ranged from 65 mg to 900 mg,

with a median dose of 500 mg. Some patients (23.5%)
received an additional dose of protamine with a median
dose of 100 mg, ranging from 50 to 600 mg.

For participants receiving porcine UFH, the initial
protamine dose ranged from 300 to 700 mg, with a
median dose of 500 mg, with an additional treatment in
35.4% of patients (median dose of 100 mg, ranging from
50 to 200 mg).

Discussion

Heparin is the anticoagulant routinely used during
ECC with the advantage of lower allergy risk and an
easily reversible effect through protamine.” However,
bleeding is the most known, severe and expected adverse
effect. Excessive postoperative bleeding generates
higher incidence of infectious complications and higher
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Table 3 - The volume of post-surgery bleeding from the thoracic drain

Bovine UH treated
N =204

Porcine UH treated
N =65

Total
N = 269

Externalized blood

volume in 2h (mL)

Externalized blood
volume in 12h (mL)

Externalized blood

volume in 24h (mL)

Postoperative
externalized blood
volume

Median (min-max)
Q1-Q3
Median (min-max)
Q1-Q3
Median (min-max)
Q1-Q3

Median (range)

Q1-Q3

50.0 (0.0-2,350.0)
0.0-150.0
250.0 (0.0-9,650.0)
150.0-500.0
545.0 (0.0-3,150.0)
300.0-800.0

695.0 (0.0-3,350.0)

425.0-1,012.5

0.0 (0.0-1,400.0)
0.0-50.0
250.0 (0.0-3,000.0)
100.0-450.0
400.0 (50.0-3,950.0)
300.0-750.0

800.0 (50.04,525.0)

400.0-1,100.0

50.0 (0.0-2,350.0)
0.0-100.0
250.0 (0.0-9,650.0)
150.0-500.0
510.0 (0.0-3,950.0)
300.0-800.0

700.0 (0.0-4,525.0)

400.0-1,050.0

uantitative variables as median (minimum-maximum values) and interquartile range. Q1: percentile 25%; Q3: percentile 75%. Postoperative period:
titati iabl dian (mini i lues) and interquartile range. Q1: p tile 25%; Q3: p tile 75%. Postoperative period,

24-hour period beginning at 7 o’clock in the morning of the day following the day of surgery. Source: prepared by the authors.

Table 4 - Activated clotting time (ACT) values

Bovine UH Porcine UH
treated treated
N =204 N =65
ACT at Median 137.0 140.5
baseline (min—-max) (66.0-470.0) (80.0-.0)
Median 803.0 693.0
Pre-ECC .
(min-max)  (324.0-2,000.0) (440.0-2,000.0)
ECC: 1*t hour Median 620.0 585.0
dose (min-max)  (155.0-1,800.0) (126.0-1,100.0)
ECC: 2" hour Median 591.0 1365.0
dose (min—-max) (392.0-991.0) (150.0-2,000.0)
ECC: 3 hour Median 638.5 513.0
dose (min—-max) (392.0-885.0) (489.0-537.0)
ACT after Median 149.5 154.0
protamine (min-max) (63.0-307.0) (95.0-460.0)

Results are shown in seconds. Median (minimum—maximum). ACT:
Activated clotting time. ECC: extracorporeal circulation. Source:
prepared by the authors.

mortality, among other complications.!* Heparin-
induced thrombocytopenia is also a severe adverse effect,
occurring in 5 to 7 days after continuous use of the drug,
increasing the risk of thrombotic phenomena.® Therefore,
heparin safety must be well established.

In this preliminary, descriptive, exploratory,
retrospective investigation, thrombocytopenia was

the most frequent blood dyscrasia found after surgery
using bovine UFH. Postoperative thrombocytopenia
in cardiovascular surgery with ECC is expected and
usually temporary.'® Apart from ECC, it can be related
to multiple factors including the patient’s age, previous
predisposition, surgery duration, type of surgery, need
for reoperation, intraoperative and postoperative blood
loss, heparin dose, heparin reversibility, hypothermia,
circulatory arrest, and low cardiac output.'*” Heparin-
induced thrombocytopenia is also a possibility, but it
needs laboratory confirmation with the presence of
heparin-dependent cell-activating anti-PF4/heparin
antibodies.” In our study, patients undergoing more
complicated and prolonged surgery presented blood
dyscrasia with bovine UFH, with a higher risk of
bleeding, such as Bentall- and D’ Bono surgery (aortic
root reconstruction with valve tube and replantation
of coronary ostia), two coronary artery bypass grafting
surgeries, mitral-aortic valve replacement with coronary
artery bypass grafting, mitral-aortic valve replacement,
and aortic valve replacement. The literature reports that
the duration of ECC is directly related to the risks.*1619%

The main comorbidity in cardiac surgery is
postoperative bleeding.”® Published results are highly
variable as to what is considered an “acceptable” volume
of postoperative bleeding. Miana et al.,?° consider
150 mL/hour to be significant postoperative bleeding.”
According to the Kirklin/Barratt-Boyes table,” maximum
drainage of 500 ml is allowed in the first hour, 800 ml in
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the first two hours or 300 ml/h in the first 3 hours. Over
longer periods, the maximum volume of blood loss is
1,000 ml in the first 4 hours or 1,200 ml in the first 5
hours. However, these values are always individualized
considering the patient’s hemodynamic status, blood
volume, other coagulation factors to be corrected
and bleeding tendency. Our study showed data quite
comparable to the published values for bovine and
porcine UFH groups, with volume bleeding within the
normal limits described above. Two patients presented
bleeding above normal levels. Abnormal bleeding can
lead to further surgical intervention. Some risk factors
have been identified in need for surgical re-exploration
due to bleeding in cardiac surgery with ECC and include
advanced age, presence of renal failure, non-coronary
surgery, prolonged ECC, and thrombolytic therapy 48
hours before the surgical procedure,® among others.
The percentage of re-operation observed in the bovine
UFH group was 0.98%, well below the published values,
ranging from 3 to 5%. In the porcine UFH group, the rate
of re-operation was similar to that published (3.08%).2%!

The systemic response to heparin may present
differences among individuals, with either favorable
or adverse effects from its anti-coagulant properties.?>*
Therefore, monitoring its use and the safety of its
effectiveness are fundamental to avoid clot formation
during ECC. This study presented two cases of
thrombotic complications, one from each treatment
group. Published data show that ACT values above
400 seconds are considered safe during ECC.** Our
study showed that the bovine UFH used was effective
in the patient’s anticoagulation, maintaining ACT levels
above 400 seconds for most patients during the whole
procedure. Three patients (1.47%) presented ACTs less
than 400 seconds after the initial dose of bovine UFH but
no clinical report of pro-coagulation changes; correction
with a dose of heparin (usually 50 mg) was made to reach
the target level. Some patients presented ACT values of
over 2,000 seconds, which are considered uncoagulable,
but patients did not show any complication. The reasons
for the discrepancy between the high ACT value and
the lack of bleeding in these cases are not clear from the
clinical records.

In their 25-year review of coronary artery bypass
grafting surgeries, Sellman et al.,* reported a 3.7% rate
of bleeding re-operations not related to a specific site,
suggesting the presence of blood dyscrasia.*® However,
in our study, both groups seem to respond similarly
in clinical terms; the procedure was safe and reached

baseline ACT levels after protamine administration
without any adverse medical event. A few patients
(23.5% of bovine UFH and 35.4% of porcine UFH) needed
an additional dose of protamine. The reversibility
of heparin by protamine is usually observed with a
protamine dose of about 75 to 120% of the bovine heparin
dose administered, while porcine UFH requires a higher
dose of protamine for its neutralization.” Gomes et al.,*
found no statistically significant difference between
bovine and porcine heparin regarding the dosage used,
ACT, total bleeding after surgery and protamine dosage
needed for neutralization.”

Performing surgical studies as clinical randomized
trials is challenging.?* Observational studies serve to
fill the gap by evaluating real-life situations, thus being
closer to external validity. Our research has the limitation
of being descriptive only, because of its exploratory and
retrospective nature, where patients were submitted
to surgery in different years, by different teams and
following non-standard procedures. However, we were
not looking for comparative results at this point. Rather,
we aimed to report the use of bovine UFH in routine
medical practice. This preliminary analysis of safety
supports larger, comparable studies.

Conclusion

In conclusion, this study contributes to more clinical
data available concerning the use of bovine UFH. The
adverse events reported were expected according to the
nature of the drug, and bovine UFH was safe for on-pump
cardiac surgery.
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Is Bovine Heparin, an Old Fellow, a Safe Anticoagulation Approach during
Extracorporeal Circulation Inside the Cardiac Operating Room?

Ivis Levy Fernandes Martins™ and Christianne Bretas Vieira Scaramello

Universidade Federal Fluminense, Niteroi, RJ — Brazil

Antithrombotic agents include anticoagulants,
antiplatelet and fibrinolytic drugs. They are prescribed
in several situations related to hemostasis disturbances
that favor thrombi formation. Since bleeding is a
common adverse effect of these drugs, a cost-benefit
analysis of antithrombotic therapy prior to surgery
should be performed.'In order to consider the
preoperative therapy for patients undergoing cardiac
surgery, the risk of thrombosis must outweigh the risk
of bleeding. Nonetheless, the literature has reported
the use of anticoagulant therapy with unfractionated
heparin (UFH) during extracorporeal circulation (ECC)
inside and outside the cardiac operating room."*

The development of the heart-lung machine made
ECC possible. Therefore, heart surgery became a routine
practice. The literature describes that complications
related to ECC have diminished due to modern
monitoring, highly trained staff, special cannulation
methods, as well as the latest advances in techniques.?
However, some authors suggest that guidelines based
on more researches would improve the safety of this
procedure.® During cardiac surgery, ECC preserves the
functional characteristics of the heart, provides a clean
surgical environment and offers safety to the team.*

Heparin is a sulfated polysaccharide. It was
the first anticoagulant drug approved and is one
of the oldest in clinical use, being the second
most widely used pharmaceutical drug by mass.
Glycosaminoglycan heparin is a natural compound
processed to pharmaceutical grade heparin, which
can undergo controlled depolymerization to produce

Keywords

Heparin; Blood Coagulation; Extracorporeal
Circulation; Cardiac Surgical Prcedures; Patient Safety.

low-molecular-weight heparins (LMWHSs), whose
molecular weights are approximately one-third that
of the parent heparin. UFH binds with high affinity
to antithrombin, increasing its ability to inhibit both
factor Xa and thrombin in the coagulation cascade,
whilst LMWHs primarily inhibit factor Xa, and are
used therapeutically because of their improved
pharmacokinetics and reduced side effects over UFH.>

UFH has also been manufactured from different
mammalian sources, such as porcine (pig), bovine
(cow) and ovine (sheep) tissues. Nowadays, there are
some concerns about a shortage of porcine heparin.
Thus, regulatory agencies are currently considering the
introduction of bovine UFH for parenteral indications,
and ovine heparin is being developed in non-US
markets.® For this reason, recent studies have discussed
the use of bovine UFH in cardiac surgery.”®

The paper published by Torres et al.,” in the
International Journal of Cardiovascular Sciences,
reports the safety of bovine UFH evaluated during
cardiac pump surgery. The study included a
retrospective and descriptive analysis. The authors
analyzed the medical records of all patients undergoing
cardiac surgery with ECC using bovine UFH (supplied
by Eurofarma Laboratories S.A.), between October 2008
and November 2012, and porcine UFH (supplied by
Cristalia and Blausiegel Laboratories), between June
2013 and December 2014, at the Heart Surgery Institute
of Hospital Bom Jesus in Ponta Grossa (Parand, Brazil).
Patients were excluded from the study if they had
received UFH, LMWH, oral anticoagulants and/or
fibrinolytics before the procedure. They were also
excluded in case of absence of preoperative platelet
count and/or cardiac surgery performed in the
presence of severe sepsis, with high risk of widespread
intravascular coagulation. Pre- and postoperative
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data were also collected. The study outcomes were:
bleeding, thrombocytopenia, postoperative vasoplegia,
activated clotting time shorter than 400 seconds and
coagulation phenomena, such as blood clotting with
bovine UFH (data on porcine UFH were also collected
only as exploratory means).

Torres et al.” evaluated 204 medical records of eligible
patients who used bovine UFH. Out of these patients,
66.18% presented thrombocytopenia, whereas 1.04%
presented bleeding of more than 2000 mL, within the first
24 hours of the postoperative period. Only one patient
presented clots in the surgical field. Median activated
clotting time increased five-fold after the first dose of
heparin and, after protamine, it returned to similar baseline
values. Based on these findings, the authors have concluded
that bovine UFH does not present unusual adverse effects
and can be considered safe for on-pump cardiac surgery.

Gomes et al.,® have also published a paper on a
preliminary study evaluating the safety and important
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Abstract

Backgroud: Central obesity, especially visceral adipose tissue (VAT), represents a health risk due to its endocrine
and metabolic capacity, contributing to the development of the atherogenic profile and strongly associating with
cardiovascular morbimortality.

Objective: To identify the association between central obesity and biochemical markers of cardiometabolic risk in
elderly patients treated at a geriatric outpatient clinic in Lagarto-SE.

Method: This is a cross-sectional study of 159 elderly people of both sexes. Central adiposity was considered an
independent variable, identified by measuring the Waist Circumference (WC). Total Cholesterol (TC), LDL-c,
HDL-c, non-HDL-c, triglycerides, glycemia and Castelli I and II indices were considered dependent variables.
Pearson's chi-square test was used to evaluate the association between central obesity and biochemical markers
of cardiometabolic risk. Those with p < 0.20 were used in the bivariate regression analysis, adopting a 95%
confidence interval.

Results: Mean age was 70.9 + 7.5 years. Central obesity was present in 43.2% of males and 56.8% of females
(p = 0.002). There was statistically significant association between HDL-c, HDL-C and Castelli I Index and central
obesity. Individuals with central obesity are 2.48 and 3.13 times more likely to develop changes in HDL-C and
Castelli I index, respectively.

Conclusion: There is an association between central obesity and biochemical markers of cardiometabolic risk in the
elderly. (Int ] Cardiovasc Sci. 2020; 33(3):245-251)

Keywords: Cardiovascular Diseases; Obesity; Metabolic Syndrome; Hypertension; Diabetes Mellitus; Risk Factors;
Prevention and Control; Dyslipidemias; Life Style; Elderly.

Introduction development of an atherogenic profile, in addition to

being strongly associated with cardiovascular morbidity

Cardiometabolic risk factors (RF) have been widely
studied nowadays, with special focus on central obesity,
excessive weight, dyslipidemia, Systemic Arterial
Hypertension (SAH), insulin resistance and Diabetes
Mellitus (DM).'* Central obesity, especially visceral
adipose tissue (VAT), represents a health risk due to its
metabolic and endocrine capacity, contributing to the

and mortality.>®

Roriz et al.” highlight that metabolic changes that
promote the onset of chronic diseases are more related
with visceral adipose tissue than with excessive
weight, and that these conditions increase the need
for drug treatment and interfere in the quality of life
of individuals.
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The individuals with high VAT levels tend to have
insulin resistance, hyperglycemia, hypertriglyceridemia,
increased low density lipoprotein (LDL) serum levels and
reduced high density lipoprotein (HDL-C) concentration.®
HDL-C reduction in viscerally obese patients represents
the main factor responsible for increased total cholesterol/
HDL-C ratio, and this relationship is a strong risk
predictor for cardiovascular disease.>*’

According to Piepoli et al.,'° age is the main
cardiovascular risk factor and most individuals aged 65
years are already considered at high risk. Thus, it is of
major relevance to determine the associations of metabolic
RF with advanced age, especially among the population
in the northeast of Brazil, where there are no studies in
this context, due to its negative influence on functional
capacity, as well as to the costs incurred to the Brazilian
Unified Health System (SUS) for its treatment."*

The objective of this study is to determine the
association between central obesity and biochemical
markers of cardiometabolic risk in elderly patients treated
at a geriatric outpatient clinic in the city of Lagarto-SE.

Materials and Methods

This is a cross-sectional, primary data collection
study, composed by a sample selected by convenience
of 159 elderly individuals (aged 2 60 years), of both
sexes, treated at a geriatric outpatient clinic in the city
of Lagarto-SE.

The inclusion criteria used in the research were:
patients aged > 60 years, registered at the reference
outpatient service and who accepted to participate
voluntarily. The exclusion criteria were: patients with
abdominal injury or tumors, hepatomegaly and/or
splenomegaly, ascites and those who had undergone
abdominal surgery recently which could compromise
the verification of abdominal fat measures.

The data were collected using a standardized
questionnaire, applied by duly trained individuals,
following standardized procedures for data collection, such
as quality control measures and consistency of information.

The selected covariables were: sex (male and female),
age in complete years, self-referred skin color (black;
non-black), education (uneducated/Incomplete middle
school, complete middle school/Incomplete high school,
complete high school or more), occupation (receiving
assistance/Organic Law of Social Assistance - LOAS),
retired, living on income or pension).

Central adiposity (the accumulation of adipose tissue
in the abdominal region) was considered an independent
variable, determined by waist circumference (WC)
measurement, using an inelastic anthropometric tape
(Cescorf, Brazil), in accordance with the measurement
techniques proposed by Lohman et al.,'> and classified
according to the International Diabetes Federation (IDF)
criteria'® for South American individuals, when WC >
80 cm and > 90 cm for women and men, respectively.

Total cholesterol (TC), LDL-C, HDL-C, Non HDL-C,
Triglycerides (TG), Glucose and Castelli’s I and II risk
indexes were considered dependent variables, obtained
upon request and/or through analysis of data contained in
the geriatric medical record, over a period of less than one
month from data collection. To perform the classification,
the criteria established by the V Brazilian Guidelines on
Dyslipidemia and Atherosclerosis Prevention” and by
the Brazilian Diabetes Society Guidelines' were used:
TC <200 mg/dL; LDL-C < 160 mg/dL; HDL-C > 40 mg/
dl in men and > 50 mg/dl in women; non-HDL-C <
130 mg/dL, TG < 150 mg/dL and Glucose < 100 mg/dL.

Castelli risk index-I (CRI-I) is calculated as TC/HDLc
and Castelli risk index-II (CRI-II), as LDLc¢/HDLc.
TC/HDL-C ratio > 4.7 and LDL-C/HDL-C ratio > 3.1
indicate high metabolic risk.

Statistical Analysis

Statistical software SPSS (version 20.0) was used
for statistical analysis. The categorical variables were
expressed as percentages and the continuous variables, as
mean and standard deviation or median and interquartile
interval, according to the distribution pattern.
The normality of continuous variables distribution was
evaluated using the Kolmogorov-Smirnov test. For
parametric and nonparametric variables, the unpaired
student’s t-test and the Mann-Whitney test were used,
respectively, for independent samples. All analyses were
performed with the statistical significance level of 5%
(p < 0.05). Pearson’s chi-square test was used to assess
the association between central obesity and biochemical
markers of cardiometabolic risk. Those with p <0.20 were
included in the bivariate logistic regression analysis,
adopting a CI of 95%.

Ethical aspects

This study was approved by the Committee of Ethics in
Research of the Federal University of Sergipe, under the
protocol number 559.936, complying with the Resolution
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466/2012 on researches involving human beings of the
National Health Council of the Brazilian Ministry of
Health. Participation in the study was voluntary, by
previous signature or digital impression of the Term
of Free and Clarified Consent, after patients had been
informed about the objectives of the study and the
procedures to which they would be submitted. The study
did not involve high risk procedures for the individuals.
The institution was notified of cases of elderly patients
classified as severely ill, so that the necessary procedures
and referrals would be performed.

Results

The sample was characterized as individuals with or
without central obesity. Thus, out of the 159 of the elderly
assessed, central obesity was present in 43.2% of men and
56.8% of women (p = 0.002), with a higher prevalence
among black patients (56.8%), uneducated/incomplete
middle school (90.4%), retired (87.9%) and with excessive
weight (51.2%) (p < 0.001) (Table 1).

The individuals” mean age was 70.9 + 7.5 years. When
the mean values of biochemical markers were assessed,

Table 1 - Description of elderly patients treated at a geriatric outpatient clinic in the city of Lagarto-SE, stratified by

central obesity

Central obesity

Sample
Variables No Yes P
n (%) n (%) n (%)
Sex
Male 79 (49.7) 25 (73.5) 54 (43.2)
0.002
Female 80 (50.3) 9 (26.5) 71 (56.8)
Skin color
Black 96 (60.4) 25 (73.5) 71 (56.8)
0.077
Non-black 63 (39.6) 9 (26.5) 54 (43.2)
Education
Uneducated/Incomplete middle school 144 (90.6) 31(91.2) 113 (90.4)
Complete middle school/incomplete high school 6(3.8) 0(0.0) 6 (4.8) 0.301
Complete high school or more 9 (5.7) 3(8.8) 6 (4.8)
Current occupation
Receiving assistance/LOAS 4(2.5) 1(2.9) 3(24)
Retired 140 (88.1) 31(91.2) 109 (87.9)
Living on income or pension 4(2.5) 0 (0.0) 4(3.2) 0.773
Others 8 (5.0) 1(2.9) 7 (5.6)
Unknown 3(1.9) 1(2.9) 2(1.6)
Nutritional state
Low weight 37 (23.3) 21 (61.8) 16 (12.8)
Adequate 57 (35.8) 12 (35.3) 45 (36.0) <0.001
Overweight 65 (40.9) 1(2.9) 64 (51.2)

LOAS: Organic Law of Social Assistance.
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no statistical significance was observed for individuals
with or without central obesity (Table 2).

A significant statistical association was observed
between the HDL-C (p = 0.019), Castelli’s index I
(p=0.040) and central obesity among the elderly (Table 3).
These and the non-HDL-C were included in the logistic
regression model (Table 4), which showed a positive
association between central obesity and low HDL-C
(OR =2.48; CI 95%: 1.15-5.37) and increased TC/HDL-C
ratio (OR = 3.13; CI 95%: 1.01-9.76).

Discussion

The association between central obesity and
biochemical changes has been widely discussed
nowadays'?, since visceral fat produces adipocytes
which, in turn, are directly linked with inflammatory
processes and cardiometabolic complications .%

In this sense, this study contributes with the scientific
literature because it shows a positive correlation between
central obesity and the biochemical markers HDL-C and
Castelli’s index I. A similar association was observed by
several authors** who identified a positive correlation
between WC and the lipid variables: TC, LDL-C, Non-
HDL-C and TG. Roriz et al.,” also observed an association

between the visceral adipose tissue (VAT) area and
Glucose, TG and uric acid. However, the biochemicals
TC, LDL-C, HDL-C and VLDL-C did not present results
with statistical significance.

Castelli’s index I was adopted in this study because
itis considered a major risk predictor for cardiovascular
disease,*’ since HDL-C concentrations are inversely
proportional to the incidence of atherosclerosis, due to
its essential role in protecting the vascular bed, through
cholesterol reverse transport.” In this process, the HDL-C
removes the oxidized lipids of LDL, inhibits the fixation
of adhesion molecules and monocytes to the endothelium
and stimulates the liberation of nitric oxide.?® In this
context, the data presented are in line with the authors
mentioned before, since in the logistic regression analysis
we observed that the individuals with central obesity
were 2.48 (p = 0.021) and 3.13 (p = 0.049) times more
likely to develop changes in HDL-C and Castelli’s I index,
respectively. Similarly, Cabral et al.,” when assessing the
association between the phenotype hypertriglyceridemic-
waist (HTW) and the cardiometabolic risk in women,
also observed a prevalence ratio (PR) of 3.41 (CI 95%:
2.42-4.81) for the HDL-C.

These data corroborate the study conducted by
Silva et al.,'* with older patients with type 2 diabetes,

Table 2 - Descriptive analysis of the variables “age” and “biochemical markers of cardiometabolic risk”, stratified by
central obesity, in elderly patients treated at a geriatric outpatient clinic in the city of Lagarto-SE

Central obesity
Variables Sample No Yes p
(n =34) (n =125)
Age 70.9 (7.5) 70.9 (8.4) 70.9 (7.2) 0.962
TC 192.4 (41.7) 190.7 (51.3) 192.9 (38.9) 0.791
LDL-C? 142.0 (119.0-173.0)  141.7 (114.7-174.3)  143.0 (118.0-173.0) 0.993
HDL-C* 41.0 (38.0-44.0) 41.0 (37.8-51.0) 40.0 (37.5-43.0) 0.309
Non-HDL-C 150.4 (42.4) 147.3 (51.2) 151.3 (39.8) 0.628
TG 149.0 (137.0-167.0) 141.0 (130.5-162.5) 149.0 (139.0-167.5) 0.114
Glucose? 99.0 (91.0-121.0) 98.5 (87.7 -121.0) 101.0 (101.0-125.5) 0.334
Castelli’s index I 47(13) 45 (1.5) 48(12) 0.381
Castelli’s index II 3.5(1.1) 3.3(1.2) 3.5(1.0) 0.575

Central obesity (WC > 80M; > 90H); High TC (> 200 mg/dL); High LDL-C > 160 mg/dL; Low HDL-C <40 mg/dL in men and < 50 mg/dL in women,
Non-HDL-C < 130 mg/dL, High TG (> 150 mg/dL); High Glucose (> 100 mg/dL); Castelli’s index 1> 4.7; Castelli’s index II >3.1. “Data expressed as
median (interquartile interval). Other results expressed as mean (standard deviation).
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Table 3 - Association between central obesity and
biochemical markers of cardiometabolic risk in elderly
patients treated at a geriatric outpatient clinic in the
city of Lagarto-SE

Table 4 - Logistic regression of biochemical markers of
cardiometabolic risk associated with the presence of
Central Obesity in elderly patients treated at a geriatric
outpatient clinic in the city of Lagarto-SE

Central obesity
Clinical
. No (n = 34) Yes (n =125) p
variables
n (%) n (%)
TC
Adequate 26 (68.4) 76 (62.8)
0.529
Altered 12 (31.6) 45 (37.2)
LDL-C
Adequate 26 (68.4) 77 (63.6)
0.590
Altered 12 (31.6) 44 (36.4)
HDL-C
Adequate 18 (47.4) 39 (32.2)
0.019
Altered 20 (52.6) 82 (67.8)
Non-HDL-C
Adequate 14 (41.2) 36 (28.8)
0.168
Altered 20 (58.8) 89 (71.2)
TG
Adequate 23 (60.5) 68 (56.2)
0.638
Altered 15 (39.5) 53 (43.8)
Glucose
Adequate 20 (52.6) 62 (51.2)
0.515
Altered 18 (47.4) 59 (48.8)
Castelli’s index I
Adequate 6(17.6) 8 (6.4)
0.040
Altered 28 (82.4) 117 (93.6)
Castelli’s index II
Adequate 17 (50.0) 52 (41.6)
0.381
Altered 17 (50.0) 73 (58.4)

in which 55.6% of men and 76.6% of women (p = 0.024)
presented increased cardiovascular risk according with
Castelli’s index I. However, few studies have used this
relationship for predicting the cardimetabolic risk and/
or its association with central obesity, which makes it
difficult to compare the results with this variable.

The high prevalence of central obesity observed in
this study was also seen in 51.9% of the individuals

Variables OR (CI 95%) P
HDL-C
Adequate 1.00
0.021
Altered 2.48 (1.15-5.37)
Non-HDL-C
Adequate 1.00
0.171
Altered 1.73 (0.79-3.79)
Castelli’s index I (TC/HDL-C)
Adequate 1.00
0.049
Altered 3.13 (1.01-9.76)

in a study carried out by Pinho et al.,*® Similar results
were presented by Ding et al.,! in a multicentric study
performed with 12,607 Chinese adults. It is worth
mentioning that, although this is applicable to both
sexes, these results are more often found in women.**
Corroborating this statement, in a study performed
by Soar,* the prevalence of abdominal adiposity was
statistically higher in older women (76.16%) (p = 0.00).
These data agree with those of Cabral,” in whose study
67.4% of women also presented high WC. In a study
carried out only with elderly patients, Souza* observed
that the majority of them (91.2%) also had central obesity.

This heterogeneity of abdominal fat distribution
between the sexes may be due to the higher body-fat
percentage in women as a result of hormonal differences,

pregnancy, menopause and the climacteric period.*

Therefore, it is worth highlighting the importance of
promoting healthy eating habits and lifestyle to reduce
cardiometabolic risk factors in the population and,
consequently, reduce hospitalization and mortality rates.
As evidenced in a study developed in Canada, which
assessed the association between adopting healthier
lifestyle and decreased cardiovascular RF, for each
increase of one healthy lifestyle habit, WC decreased
by 4.0 cm and 4.8 cm for men and women, respectively.
A decrease in TC of 0.2 mmol/L, in non-HDL-C of
0.2 mmol/L and in TG of 0.1 mmol/L was also observed.*

Piepoli et al.,'° contributing to these data, highlight
that, in the last three decades, more than half of the
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decline in CVD mortality was attributed to changes in
risk factor levels in the population, especially reduction
in cholesterol levels, blood pressure and smoking.

The results of this study are added to others, thus
aggregating scientific evidence of correlation between
central obesity and changes in the biochemical markers
of metabolic risk of older patients, which reinforces the
adoption of WC measurements in clinical practice and
in epidemiologic studies, due to its ease of application,
practicality, accuracy and low cost. However, these
results should be carefully analyzed, since this study
used a cross-sectional design, which does not allow for
causal inferences to be made. Besides, the biochemical
data may have been affected by medication taken
by the patients. Hence, more robust cohort studies
are required to further investigate these parameters,
including lifestyle, smoking and blood pressure
assessments, as recommended by the European Society
of Cardiology and other Societies on Cardiovascular
Disease Prevention in Clinical Practice."

Conclusion

We conclude that there was an association
between central obesity and biochemical markers
of cardiometabolic risk in the elderly patients who
participated in the study. The findings suggest the need
for better monitoring of these markers, as well as of
VAT accumulation, even considering the use of more
accurate measurement techniques, such as computed
tomography and magnetic resonance, so that adequate
health strategies can be provided in order to reduce the
number of hospitalizations and deaths by these causes.
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Metabolic Syndrome

Elizabete Viana de Freitas™ and Kalil Lays Mohallem

Hospital Pré-cardiaco, Rio de Janeiro, RJ - Brazil

Introduction

Metabolic Syndrome (MS) is a complex disorder
characterized by a group of Risk Factors (RF),
including changes in glycemic levels, insulin
resistance, lipid profile, blood pressure levels and
central obesity (visceral adipose tissue — VAT), which
increase the incidence of cardiovascular diseases often
associated with ageing.!

It is estimated to affect over 20% of the global
adult population, and women are at greater risk.
Central (visceral) obesity is thought to be the
predominant RF for MS, especially among overweight
and low-educated elderly.?

Central obesity can be called an underlying risk factor
for cardiovascular disease (ASCVD). It is called this
because it raises the risk for ASCVD through other RFs,
including major RFs (hypercholesterolemia, hypertension,
hyperglycemia) and emerging RFs (atherogenic
dyslipidemia, insulin resistance, proinflammatory
state, prothrombotic state). The constellation of major
and emerging RFs that make up the MS can be called
metabolic RFs and, since predictions estimate that 50%
of adults will be classified as obese by 2030, it is likely
that MS will be a significant problem for health services
and a drain on health economies.?

Abdominal obesity does not always occur in
individuals with elevated BMI. It was recognized as
early as 1981 that normal weight, metabolically obese
individuals existed due to the presence of excessive
visceral fat deposits.*

Keywords

Metabolic Syndrome; Risk Factors; Prevention and
Control; Obesity; Dyslipidemias; Hypertension; Diabetes
Mellitus, Elderly.

In this issue of IJCS, Almerida et al., ® present a study
with 159 patients from Lagarto/Sergipe, whose mean
age was 70.9+ 7.5 years. Central obesity was present in
43.2% of men and 56.89% of women and was associated
with changes in HDL-C levels. The study adds to the
understanding of this condition in a Brazilian region
where few studies of this kind have been carried out and
confirms its high prevalence.

It is important to highlight that measuring waist
circumference in older adults can be difficult due to
the curvature of the spine and vertebrae and walking
or standing limitations. It may be necessary to adjust
the cutoff for waist circumference based on age and
ethnicity. Sex-specific cut-off criteria for the general
population are 2102 ¢cm (40 in) for men and > 88 for
women (35 in).! See Table 1.

When the BMI is used as a measure of obesity, only
a modest association with cardiovascular RFs is found.

Table 1 — ATP III Clinical identification — Three or
more risk factors present

Risk Factor Defining Level

Waist circumference

Men >102 cm (>40 in)

Women > 88 cm (325 in)

Triglycerides >\ 150 mg/dL
HDL-C

Men <40 mg/dL

Women <50 mg/dl
Blood Pressure >130/>2 85 mmHG
Fasting Glucose >110 mg/dL

The American Diabetes Association established a cut point of 100mg/dL
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However, when abdominal obesity measurements, such
as waist circumference or waist-hip ratio, are included as
a measure of abdominal adiposity, a strong association
with cardiovascular and metabolic syndrome RFs is
found.® Therefore, it is important to measure the waist
circumference in the patient's routine examination.

Evidence shows that one of the single most important
lifestyle changes for the prevention of many chronic
diseases is exercise. For this reason, exercise is now
recognized as a medical treatment to improve quality
of life and functioning in the elderly. There is growing
evidence that regular and consistent exercise significantly
reduces abdominal fat deposits, independent of weight loss.”

A systematic review and meta-analysis were
conducted by Ostman et al. to determine whether
exercise reversed various indices of metabolic
syndrome, including body composition, blood
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Abstract

Background: Acute coronary syndrome (ACS) is a cardiovascular disease caused by obstruction of coronary arteries
by atheromatous plaque. Susceptibility to this disease may be related to genetic variations, such as single nucleotide
polymorphisms (SNPs).

Objective: In this study, we evaluated the relationship between SNPs in IL8 (rs4073; -251 A/T) and IL16 (rs11556218;
T/G) genes and SCA in a Brazilian population.

Materials and Methods: A sample of 200 patients with ACS and 50 non-ACS patients hospitalized at the Real
Hospital Portugués, Recife — PE, Brazil, and 220 blood donors (donors) was used. Genotyping was carried out
by polymerase chain reaction, and DNA sequencing. Statistical analyzes were performed using the Williams G,
Chi-square and Kruskal Wallis tests, using the BioEstat 5.0 program, and the data with a value of p < 0.05 were
considered significant.

Results: In the IL8 gene, the AT genotype was the most frequent (p > 0.05) in all three groups. In the IL16 gene,
genotypic distributions were different between patients with ACS and the donor group (p = 0.002), with the most
frequent G allele in the second group (p = 0.0052). The IL-16 cytokine was higher in donors than in patients with
ACS (p =0.04) and the G (TG + GG) allele had higher values of this cytokine (p = 0.01).

Conclusions: The results demonstrate the important role of the rs11556218 SNP in IL16 gene in SCA,
evidencing that the G allele may be associated with a decreased risk of the disease. (Int J Cardiovasc Sci.
2020; 33(3):254-262)

Keywords: Cardiovascular Diseases; Acute Coronary Syndrome; Genotype; Dyslipidemia; Diabetes Mellitus;
Obesity; Sedentarism.

Introduction

Acute coronary syndrome (ACS) is a cardiovascular
disease (CD) characterized by occlusion of the coronary
arteries and most often begins with the rupture of
an atherosclerotic plaque in this artery, inducing the
formation of a thrombus that occludes partially or totally

the vessel." Among the risk factors that influence its

development, the presence of diabetes, dyslipidemia,
smoking, obesity, sedentarism, hypertension and stress
are highlighted. Age, gender and family history are also
considered risk factors.” In addition, genetic factors may
also contribute to a greater susceptibility to disease.?

Some genetic polymorphisms have already been
linked to the risk of developing CDs in specific
populations. Interleukin (IL) -8 is produced by a variety
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of cell types involved in atherosclerosis, in addition
to being expressed in areas rich in macrophages of
atherosclerotic lesions.>* In addition to a potential role
in the initiation and progression of atherosclerosis,
IL-8 can also participate in the complications of this
process by acting on destabilization of atherosclerotic
plaque and specifically on thrombosis.>* Single
nucleotide polymorphism (SNP) in IL8 gene (rs 4073)
has been shown to be associated with SCA in different
populations. Its frequency is related to a high plasma
level of its respective cytokine, which may contribute
to an inflammation associated with the infiltration
of macrophages and neutrophils, thus providing a
substrate for the development of ACS.5¢ This SNP has
the ability to alter the transcriptional activity of the gene,
contributing to the increase of IL-8 cytokine levels.”

IL-16 is a pleiotropic and immunoregulatory
proinflammatory cytokine.’” Elevated levels of this
cytokine were detected in patients with CAD." In
previous studies, this cytokine is related to the regulation
of recruitment and activation of CD4 + T cells in the
inflammatory process of CVDs.!

Some studies report that the G mutant allele in its
gene (rs11556218) is associated with a significantly
increased risk of CDs.”*!® The exact role of IL-16 in
the pathogenesis of ACS remains unclear, but it is
known that the rs11556218 T/G SNP may influence
the expression of IL-16 cytokine and alteration of its
serum levels may promote the production of other
cytokines IL-1, IL-2 and IL-6 that are involved in the
development of ACS.»

These findings suggest that SNPs in the IL8 (rs4073)
and IL16 (rs11556218) genes may be useful markers of
genetic susceptibility to ACS, allowing the identification
of high-risk individuals by selecting for more invasive
therapies' and closer monitoring.

The lack of uniformity in positive results in several
populations is the major problem for the study of genetic
association.” Thus, it is necessary to study SNPs in
specific populations to identify their association with
diseases in a region.

The aim of this study was to evaluate the association
between SNPs in the IL8 (rs4073) and IL16 genes
(rs11556218) and the risk of developing ACS. In addition
it was our intention to compare our blood donor
population with other healthy populations from different
countries, to contribute to the identification of molecular
markers in disease susceptibility.

Materials and Methods

Study population

Patients with ACS (n = 200) and non-ACS (n = 50)
are adults of both genders admitted to the Real Hospital
Portugués (RHP), Recife — PE, Brazil. Patients with ACS
have their diagnosis performed by the clinical team
and laboratory data suggestive of ischemic myocardial
injury. Patients with non ACS were admitted to the RHP
with other cardiac disease. For both groups, data were
collected about the presence of the main risk factors
for coronary artery disease such as diabetes mellitus,
systemic arterial hypertension and dyslipidemia.

A group of healthy adults (n = 220) blood donors
with negative diagnosis for infectious and parasitic
diseases was also selected. The collection period
was from May 2012 to August 2016 for all subjects
participating in the study.

The sample size was obtained through the convenience
selection of the patients.

The present study was approved by the Research
Ethics Committee of RHP (CAEE: 03187512.2.0000.5202)
and all individuals signed the Informed Consent Term.

It was decided not to perform ethnic correspondence,
since previous studies in Brazilian populations have
shown that skin color or self-defined ethnic origins are not
considered accurate as biomarkers for ancestry in Brazil."®

Genotyping

Blood was collected in a tube with Ethylene Diamine
Tetraacetic Acid (EDTA) and extracted DNA was
amplified by the Polymerase Chain Reaction (PCR)
method using specific primers and amplification
conditions for each SNP (Table 1). As a negative control,
reagents without DNA were used. The fragments were
visualized on 1% agarose gel and subjected to DNA
sequencing using the ABI 3500xL Genetic Analyzer
(Applied Biosystems, USA).

Dosage of inflammatory markers: The cytokines were
dosed in the serum through the Human Quantikine
ELISA Kit (R&D Systems, Minneapolis, MN), following
the manufacturer’s guidelines, using the Enzyme Lynked
Immunosorbent Assay (ELISA) method.

Statistical analysis

The X2 test was used to verify the Hardy-Weinberg
equilibrium. Differences between the genotypic
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Table 1 — PCR conditions for the analysis of SNPs in IL8 and IL16 genes

. Amplification .
SNP Primers .. Fragment size Reference
conditions
1) 95°C — 5 min
L8 2) 95°C - Imin
4073 F: 5 CATGATAGCATCTGTAATTAAC 3’ 3)57°C— 1 mi 348 b Andia, et al (2013)"
T — 1 min ndia, et a
® 5 CTCATCTTTTCATTATGTCAGA 3' ! P
(A/T) 4) 72°C -1 min
5) 72°C - 5 min
1) 94°C — 4 min
IL16 2) 94°C - 30 seg
F:5' GCTCAGGTTCACAGAGTGTTTCCATA 3’ .
rs11556218 3) 60°C - 30 seg 171 bp Wuy, et al (2011)"°
R: 5' TGTGACAATCACAGCTTGCCTG 3’
(G/T) 4)72°C - 30 seg

5) 72°C — 5 min

Amplification conditions: 1 and 2: Initial denaturation; 3: Ringing; 4 and 5: Extension. PCR: polymerase chain reaction; SNP: single-nucleotide

polymorphism.

frequencies were analyzed by the G Williams test and
Odds Ratio (OR) with 95% confidence intervals. The
multivariate logistic regression model was used to
evaluate the association between genetic polymorphisms
and risk factors for ACS. Data were considered
statistically significant where p <0.05.

Continuous variables were expressed as means and
standard deviation (SD) or medians (cytokine dosages).
Categorical variables were expressed in absolute and
relative values. Kolmogorov-Smirnov or Shapiro-Wilk
tests were used to evaluate normality in the continuous
variables. Assuming that the quantitative data did not
follow normal distribution, non-parametric tests were
applied. Kruskal-Wallis test was used to compare the
variation of their concentrations between the groups.

Multivariate analysis was performed using a
multivariate logistic regression model to evaluate the
association between genetic polymorphisms and risk
factors for ACS. In the analysis of all the data was used
the program BioEstat 5.0.

Results

The distributions of the genotypic frequencies are in
accordance with the Hardy-Weinberg equilibrium.

The mean age found in the groups with ACS, without
ACS and blood donors was 62 (+ 13.0), 58 (+ 18.9) and 48
(£ 6.3) years old, respectively. The male gender was the
most frequent in the three groups evaluated (76.5%, 58%
and 85.4%, respectively).

The majority of patients with ACS and non-ACS were
non-smokers (69.5% and 82%, respectively) and non-
diabetics (55.5% and 68%, respectively). Hypertensive
patients accounted for 80.5% of patients with ACS and
dyslipidemia was present in 64% of ACS patients and
only 14% of those without ACS.

Results for the rs4073 (IL8) SNP demonstrated a higher
frequency of the AT genotype in all groups analyzed.

For SNP rs11556218 (IL16), the most frequent
genotype in all 3 groups was TT. In addition, TG
genotype showed higher frequency in blood donor
individuals (35.5%) compared to ACS patients (21.0%;
p=0.002). G allele carriers (TG + GG) were more present
in donor subjects (36%) than in patients with ACS (23%)
(p=0.0052). When comparing the groups with ACS and
without ACS, no difference was found in the genotypic
distribution (Table 2).

When genetic polymorphisms were evaluated in
relation to the main risk factors for ACS (smoking,
diabetes, hypertension and dyslipidemias), the IL8
gene showed no association. The rs11556218 SNP in
the IL16 gene showed statistical association when
analyzed against risk factors hypertension (p = 0.002)
and dyslipidemias (p = 0.01) (Table 3).

From the results of the genotyping for the
polymorphisms and considering the significant
association between the SNP rs11556218 in the IL16
gene and SCA, the cytokine IL-16 was dosed. For
this, 20 samples from patients with ACS (TT = 9),
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Table 2 - Distribution of genotypic frequencies of SNPs in the IL8 and IL16 genes in the three groups

ACS NON-ACS SCA x DONORS ACS x
S (N =200) (N =50) NON-ACS (N =220) DONORS
N % N % p N % P
IL8
(rs4073)
AA 46 23 8 16 0.46 61 27.8 0.31
AT 99 49.5 29 58 111 50.4
TT 55 27.5 13 26 48 21.5
AT+TT 154 77 42 84 0.36 159 72.3 0.31
Alleles
A 191 45 233
T 209 55 207
IL16
(rs11556218)
TT 154 77 33 66 0.30 141 64 0.0026
TG 42 21 16 32 78 355
GG 4 2 1 2 1 0.5
TG+ GG 46 23 17 34 0.17 79 36 0.0052
Alleles
G 50 18 80
T 350 82 283

N: number of patients; p: Williams-G test; SNP: single-nucleotide polymorphism; ACS: acute coronary syndrome.

(TG=10), (GG=1) and 20 samples from donor individuals
(TT=9), (TG=10) and (GG = 1) were used.

The dosages of IL-16 were similar among the three
different genotypes in patients with ACS (Figure 1B).

In the donor individuals, the G (TG + GG) allele had
higher serum IL-16 levels (701.9 pg/mL) than those with
TT genotype (447.7 pg/mL) (p = 0.001) (Figure 1 A).

The dosage of this cytokine was higher in the donor
group (563.0 pg/mL) than in patients with ACS (355.4 pg/
mL) (p =0.04) (Figure 1C).

The genotypic frequencies of blood donors were also
compared to other healthy populations (Table 4). The
results show that for the IL8 gene there was similarity
(p>0.05) in the genotypic distribution between the present
study and other Brazilian populations of Maranhao® and
Sao Paulo® and the populations of Iran* and Greece.’

Regarding SNP rs11556218 in the IL16 gene, there was
a difference between the genotype frequencies of China®
and Iran* when compared to the present study (p =0.01
and < 0.0001, respectively).

Discussion

The age presents itself as one of the most important
risk factors for ACS.?® According to Dutra et al.,¥
cardiovascular diseases affect mostly elderly individuals.
The mean age found in the present study was 62 years
old, corroborating the data obtained by Marino et al.,*
in a study performed with Brazilian patients with ACS
who found a mean age of 63 years old and by Shah et
al.’”! studying Scottish patients with ACS with a mean
age of 62 years old.
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Table 3 — Analysis of the association of SNPs in the IL8
and IL16 genes with the risk factors for ACS

SNP / risk factors p Odds ratio I1C 95%
IL8 (rs4073)
Smoking 0.39 0.73 0.36 - 1.50
Diabetes 0.92 1.03 0.53-2.04
Hypertension 0.49 0.73 0.30-1.79
Dyslipidemias 0.31 1.43 0.72-2.86
IL16 (rs11556218)
Smoking 0.94 0.97 0.46 - 2.06
Diabetes 0.22 1.54 0.76 -3.12
Hypertension 0.002 0.26 0.12-0.62
Dyslipidemias 0.01 2.68 1.19 - 6.04

SNP: Single Nucleotide Polymorphism; P: multivariate logistic
regression; CI: Confidence Interval.

Besides age, gender is also important in the
epidemiology of ACS. According to Maas and Appelman,®
cardiovascular diseases, where ACS is included, usually
manifest later in women than in men, partly because of
differences in exposure to risk and hormonal factors.**

In our study, males accounted for 76.5% of ACS
patients. Similar data were obtained by Huang et al.," and
Bray et al., who observed the frequency of 80.4% and
68.0% of male in ACS patients of their studies, respectively.

Smoking, diabetes, hypertension and dyslipidemias
are considered important in increasing the risk for ACS,
however, most of the patients in the present study were
neither smokers nor diabetics in both groups (with or
without ACS). These data corroborate the study by
Guedes et al.,*® in which the majority of Brazilian patients
with CD were not smokers (93.3%). In a study by Vogiatzi
et al.,”> with Greek patients diagnosed with ACS, the
majority was not diabetic (64.3%).

Despite this, diabetes and smoking may not have their
importance excluded as risk factors for ACS.

Generally, the majority of patients (with or without
ACS) had systemic arterial hypertension. These results
corroborate the data obtained from patients with ACS
in different countries (Australia, Pakistan, Mexico and
Japan) who indicated that the majority of the patients
were hypertensive, varying between 56.5% in Japan and

68.0% in the Mexico.**>%3 For the Ministry of Health,
this disease is responsible for at least 25% of the deaths
due to ACS¥

In the present study it was verified that the majority
of patients with ACS are dyslipemic (64.0%), similar
data were verified by Feijo et al.,* Rodrigues et al.,*' and
Andrade et al.,* who studied Brazilian patients with CDs
and found that 50.5%, 73.9% and 60.1%, respectively,
were dyslipemic.

The data about risks factors reinforce that this disease
has a multifactorial character. Thereby the genetic
component directly participates in the predisposition
to ACS.

Regarding the polymorphism in the IL8 gene
(rs4073), we observed a higher frequency of the AT
heterozygous genotype in the three groups analyzed.
Similarly, in a study by Zhang et al.,® a prevalence of
AT genotype was 47.4% in patients with ACS and 45.9%
in the control group.

For the SNP in the IL16 gene (rs11556218), a difference
in heterozygous TG genotype frequencies was observed
between the group of patients with ACS and the group
of blood donors (p = 0.0026). In addition, carriers of the
G mutant allele were more present in blood donors than
in patients with ACS, suggesting that this allele may have
a protective action in ACS.

Discordant data were found in a study by Chen et al..?
in which the G allele was more frequent in patients with
ACS (84.9%) than in the control group (64.2%). However,
the authors point that the lack of success in replicating the
positive result in other populations is the main problem
for genetic association studies.®

When comparing the serum levels of IL-16 cytokine,
donor individuals presented higher values than patients
with ACS (p=0.04). In addition, among the blood donors,
the G (TG + GG) allele presented higher IL-16 values
(p = 0.01). These results corroborate the data obtained
by Gronberg et al.,"'* where the presence of IL-16 on
the carotid plaque is associated with a decreased risk
of cardiovascular events in studies performed with a
Swedish population. This is due to the stabilization of
the atherosclerotic plaques, avoiding the ACS disease."*

The cytokine IL-16 has been described as a pro-
inflammatory cytokine. However, there are few studies
supporting its possible anti-inflammatory function,
identified by the present study."

In addition, one hypothesis for the lack of
association found between ACS and non-ACS patients
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Figure 1 - Box-plot (median and quartiles) of IL-16 dosages in patients with ACS and healthy individuals in different IL16 genotypes.
Box-plot (median and quartiles) of IL-16 dosages in patients with ACS and blood donors in different IL16 genotypes. A) Median IL-16 in blood donors
(TT =447.7 pg/mL; TG + GG = 709.2 pg/mL, p = 0.001); B) Median of IL-16 in patients with ACS (TT = 381.4 pg/ml; TG + GG = 314.9 pg/ml,
p=0.288); C) Median IL-16 in blood donors (563.0 pg/mL) and patients with ACS (355.4 pg/ mL) (p = 0.04); p = Mann-Whitney.

PATIENTS WITH ACS

is that the SNP in the IL16 gene (rs11556218) is
involved with CDs in general, not only with ACS, and
further studies are needed, with different populations

to answer this question.

An association was found regarding the
polymorphism in IL16 gene (rs11556218) and the risk
factors hypertension and dyslipidemia. These results
corroborate the data found by Chen et al.,” with 300
patients with ACS who showed a significant association
between the homozygous variant (GG) genotype and
the hypertension, diabetic and smoker individuals. In
addition, the study by Wu et al.,”” with 326 Chinese
patients with ACS also found an association between the
GG genotype and the disease in hypertensive, diabetic,
smoker, obese and dyslipemic individuals.

The analysis of the frequencies of polymorphisms in
genes of medical interest for a disease in a population
can become an important tool to understand and
evaluate the risks that this disease can bring, as well
as its morbidity and mortality. The results can be
used in future studies of association between these
polymorphisms and different pathologies.

Thus, the present study also evaluated a comparison
between the frequencies of polymorphisms in the IL8 and
IL16 genes of our healthy, blood donor individuals with
several other healthy populations from other countries.

Regarding the IL8 polymorphism, a similarity was
observed in the genotypic distribution with two Brazilian
populations (Maranhao and Sao Paulo) and two from
other countries (Iran and Greece). With respect to the
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Table 4 - Distribution of genotypic frequencies of SNPs in IL8 and IL16 genes in different healthy populations

Genotype frequencies

n (%)
SNP Country N P Reference
AA AT TT
Brazil 220 61 (27.8) 111 (50.4) 48 (21.5) 1
(Northeast*) ’ ' '
Brazil Frade et al.,
: 97 22 (22.7) 46 (47.4) 29 (29.9) 0.28
(Maranhao) 2011%
Brazil Matos et al.,
A 126 38(30.2) 65 (51.6) 23 (18.2) 071
(Sao Paulo) 2011%
Farkas Jret al.,
Hungary 75 15 (20.0) 30 (40.0) 30 (40.0) 0.01
2011
1L8 . Zhang et al.,
China 636 80 (12.6) 292 (45.9) 264 (41.5) <0.0001
(rs4073) 2011°
Turk 38 8 (21.0) 11 (29.0 19 (50.0) 0.002 Cengiz etal,
urkey (21. .0) . . 20142
Khosropanah
Iran 40 12 (30.0) 17 (42.5) 11 (27.5) 0.62
et al., 2013*
United Smith et al.,
) 235 54 (23) 105 (44.7) 76 (32.3) 0.03
Kingdom 2004*
Georgitsi et al.,
Greece 126 38(30.2) 65 (51.6) 23 (18.2) 0.71 Soter
T TG GG
Brazil
220 141 (64.0) 78 (35.5) 1(0.5) 1
(Northeast*)
IL16 . Tang et al.,
China 402 235 (58.4) 151 (37.6) 16 (4.0) 0.01
(rs11556218) 2016%
Azimzadeh et
Iran 144 81 (56.3) 48 (33.3) 15 (10.4) <0.0001
al, 2016%
N: number of individuals; * Present study; p: p-value (G of Williams)
Brazilian populations, it can be interpreted that despite ~ Conclusions

the intense miscegenation in the country, the genetic
characteristics in relation to the SNP evaluated, have
been conserved in these populations.

Regarding the SNP in the IL16 gene, no similarities
were found when comparing the frequencies of our study
with other populations.

The genotypic variety found in the comparison
between the results of the present study and other
countries leaves us the important observation that further
population studies should be carried out in order to
understand these similarities or differences found.

The mutant G allele of rs11556218 polymorphism
in the IL-16 gene presents a possible protective action
in relation to the development of ACS in the studied
population.

Regarding the SNP rs4073 (IL8), no association was
found with SCA.

The comparison between the frequency of the SNPs
rs4073 (IL8) and rs11556218 (IL16) of the present study

and other world populations demonstrated a wide
genetic variety.
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Study limitations

The main limitation of the study refers to the
composition of the HEMOPE donor group, since it was
not possible to match the ages between this group and
the patients. Through literature search, it was possible
to observe that the use of blood donors to compose a
group of comparisons in genetic studies is adequate,
since this group of individuals represents a healthy
population in general.

Although it is known that the age for donation ranges
from 16 to 69 years, and therefore the age of patients
with ACS would be within this age group, during
the collection of samples it was observed that the age
obtained from the group of was less than 62 years. This
fact generated a selection bias.

Therefore, the HEMOPE donor group was used only
for comparison of the genotypic and allelic frequencies
using the Williams G test and not to establish the odds
ratios for the development of ACS.
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QT Interval Dispersion Behavior in Patients with and without Obstructive Coronary
Artery Disease Undergoing Exercise Test
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CEAP - Centro de Ensino e Aperfeicoamento em Pesquisa - Hospital Evangélico de Vila Velha,' Vila Velha, ES - Brazil
Universidade Federal do Espirito Santo (UFES),? Espirito Santo, ES - Brazil

Abstract

Background: Stress test is used to detect coronary artery disease (CAD). The QTc interval dispersion (dQTc) is
an electrocardiographic index of ventricular repolarization heterogeneity. Some researchers have linked transient
myocardial ischemia induced by physical exertion with increased heterogeneity of ventricular repolarization
measured by dQTc.

Objectives: To study the patterns of dQT in patients with and without chronic obstructive CAD and to define a
reliable cutoff point for dQT that could become a diagnostic criterion for myocardial ischemia.

Methods: We retrospectively analyzed the electrocardiogram in resting and in exercise of 63 patients submitted
to exercise test and cardiac catheterization. We divided the patients into three groups: true negative (VN), true
positive (VP) and false positive (FP). VN: patients with coronary lesion lower than 70% and exercise test without
myocardial ischemia; VP: individuals with stenosis greater than 70% in coronary arteries and a test suggestive of
myocardial ischemia; FP: people with stenosis lower than 70% in the coronary arteries and stress test with ischemia
criteria. Values of p <0.05 were considered statistically significant.

Results: Resting dQTc was not different among the three groups. However, for the dispersion of the QTc interval in
exercise was, respectively, 47 + 17 ms, 72 + 42 ms, and 61 + 31 ms for VN, VP and FP (p = 0.003).

Conclusions: Obstructive chronic coronary disease patients have an increase in dQTc during exercise. Measurement
of dQTc may be helpful in the diagnosis of myocardial ischemia in the stress test. (Int ] Cardiovasc Sci. 2020;
33(3):263-271)

Keywords: Coronary Artery Disease/physiopathology; Exercise Test/method; Electrocardiography/method;
Myocardial Ischemia; Electrophysiology; QT Dispersion Interval.

Introduction as a regional marker of ventricular repolarization

dispersion (VRD) and correlates with the dispersion

Stress test has been used in Brazil since 1972 and its  of action potentials (AP) in animals and humans.® QT

sensitivity and specificity for the diagnosis of chronic
CAD are 50-72% and 69-74%, respectively."* The QT
interval dispersion (QTD) measurement is considered a
promising instrument to improve the diagnostic accuracy
of stress test. QTD was defined in the 1990s® as the
difference between maximal and minimal QT interval
duration measured in 12 ECG leads. It has been proposed

interval, measured from the beginning of the QRS
complex to the end of the T wave, represents the time it
takes for ventricular myocardial cells to depolarize and
repolarize.” However, U-wave should not be included in
the measurement.®

During exertion, patients with chronic CAD present
increased ventricular repolarization heterogeneity,
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which is reflected by increased QTD.*!" Koide et al.,?
observed that even when a coronary patient, undergoing
stress test, did not present ischemia criteria, the QTD
was higher (62 + 13 ms) compared to patients without
coronary disease (40 + 14 ms). Musha et al.,”* and col.
showed an increase of QTD after exercise, which was
not reduced by beta-blockers.” Naka,et al.,'* in a study
with infarcted patients, found an increase in QTD due to
residual ischemia;however, it did not increase in patients
without residual ischemia.

There are several limitations to QT interval
measurement technique. Among them, T-P fusion during
higher heart-rates and changes in Qt interval rates in
relation to men and women''® are worthy of note.

The aims of this study are to evaluate whether the
QTD index is sensitive to action potential changes in the
presence of stress induced myocardial ischemia, as well
as to define a cutoff point for QTD that could become a
diagnostic criterion for myocardial ischemia.

Methods

An observational analytical study, where 80 patients
underwent exercise testing and coronary angiography
(CAT), with a maximum interval of 6 months between the
tests. The patients were aged 18 to 80 years. People who
had any of the following conditions were excluded from
the study: previous acute myocardial infarction (AMI),
complete right [RBBB] or left [LBBB] bundle branch block,
patients with long QT syndrome; patients with known
ventricular dysfunction; unreadable ECG traces or ECG
where less than eight electrocradiographic leads were
available for QTI measurement."” A total sample of 80
patients was defined at the convenience of the researcher.

Treadmill test was performed with an analog-to digital
converter of signals, Ergo PC 13 model in Micromed
2.3 version, with a simultaneous acquisition of twelve
leads and record with speed of 25 mm/s and amplitude
of 10 mm/mV. The protocols used for all patients were
individualized aiming at reaching maximum heart
rate. The test was considered suggestive of myocardial
ischemia in case the patient presented at least onde one
the ischemia criteria defined by the III Guidelines on
ergometric tests of the Brazilian Society of Cardiology;'
typical chest pain on exertion;ST-segment elevation or
depression, equal to or greater than 1 mm, in relation to
baseline ECG. The QT interval of each lead was calculated
by the mean of the three beats with less artifact. By using
a cursor, one point was marked at the beginning of the

QRS complex and another at the end of the T-wave (the
point where the T wave returned to the isoelectric line)
for each of the three beats."! After the measurement, we
calculated the mean of the three values found, which
would be the value to be considered as the QTI of the
mentioned lead. The same procedure was performed for
the 12 leads. Thus, for each patient in the study, at least,
24 QT intervals were measured at rest (standing) and 24
on ECG obtained within the first minute of the recovery
stage. We decided to “measure the peak stress” within the
first minute of the recovery phase in order to minimize
the technique’s artifacts. At the end of the measurement
of the QT intervals of all leads, we marked the highest
and the lowest measure found, in the two phases studied:
rest and effort. From these values, we calculated the
QTI dispersion of these two phases, and also a delta QT
dispersion value by determining the difference of QTD
between effort and rest.

In order to adjust the QT interval for the corresponding
heart rate (HR), we used the Bazett's formula. The
adjustment enabled the calculation of the QTc (QT
interval dispersion corrected for heart rate), and also
the QTc “delta” — the difference between rest-stress QTc
intervals. All the electrocardiographic measurements
were done by a single observer. Figure 1 shows the
sequence to measure a QT interval.

Interobserver variability was determined by
measurements performed by a second researcher, who was
blinded to the measures obtained by the first observer. The
second ECG expert measured the QT interval in 12 patients
randomly selected (patients were numbered from 1 to 63,
and 12 numbers were raffled). The correlation between
the measures was determined by Pearson’s correlation
coeficiente. The Bland-Altman test was also used to assess
interobserver variability (Figure 2).

After catheterization, patients with a coronary
stenosis of at least 70% of one or more arteries, or with
> 50% stenosis of the left coronary trunk (LCT), were
classified as “people with obstructive coronaropathy”.
In contrast, patients with with stenosis less than 70% in
epicardial coronary arteries, or less than 50% in the left
coronary trunk, were classified as “without obstructive
coronary disease”.

The Medcalc software was used for the statistical
analysis. The data were expressed in absolute
numbers, percentages and standard deviation. The
classificatory variables were presented as tables, and
the propotions were compared using the chi-square
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Figure 1 - Measurement sequencing of a QT interval.
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test. The Kolmogorov-Smirnov was used to assess the
normality of the continuous variables. To identify the
best QT dispersion cutoff point for the diagnosis of
obstructive coronaropathy, ROC curves were used both
for QT dispersion values and for rest and stress QTc. We
calculated the QTd, the QTc, and conventional stress test
sensitivity and specificity for the diagnosis of chronic
obstructive coronaropathy. We also found a QTc delta
— the difference between rest-stress QTc intervals, as
well as the QT delta - the difference between rest-stress
QTd intervals. Subsequently, patients were divided into
three groups: true positive (TP) — patients with positive
stress test for ischemia and coronary angiography
showing stenosis > 70% of at least one major epicardial
artery, except for left coronary trunk lesions which were
considered to be significant when the obstruction was
> 50%. The false positive (FP) group was composed of
patients with positive stress test and stenosis less than
70% in at least one major epicardial artery, except for
left coronary trunk lesions which were considered to
be significant when the obstruction was < 50%. Finally,
the true negative (TN) group was composed of negative
stress test patients and coronary angiography showing
stenosis less than 70% in any epicardial coronary artery,
except for left coronary trunk lesions which were
considered to be significant when the obstruction was
< 50%. p < 0.05 was considered to be statistically
significant and one-way-variance analysis (ANOVA) was
used to compare the three groups. A paired t-test was
used to assess the QTc behavior during rest and effort.

All the patients signed the free and clarified term
of consent and the research Project was approved by
the Ethics Committee on Human Research of Federal
University of Espirito Santo (UFES), by the protocol
number: 06177412.1.0000.5071.

Results

The difference between the mean QTd values
obtained by both observers, at rest, was only 0,8 + 18,3
ms, which is quite satisfactory. However, we observed
some data points of standard deviation away from the
mean, which demonstrated the low reproducibility of
the measures at rest. The difference between the means
obtained by the two observers was 9,5 + 12,5 ms in peak
stress measurements. Additionally, we also found data
points of standard deviation away from the mean, which
confirmed the low reproducibility of QT dispersion for
peak stress measures as well.

The variability between the two observers was also
analyzed using Pearson’s correlation coefficient. For the
baseline value of QTd, the value of “r” found was 0.36
(p = 0.25). For the peak QTd, the value of “r” was 0.73
(p = 0.007). The correlation between the measures
obtained by the two observers was positive weak
at rest and positive moderate on exertion. These
results indicate a poor reproducibility of QT interval
dispersion measures.

Out of the 74 patients initially selected, after we
excluded those who presented any of the exclusion
criteria, and after the false-positives were removed —
because they were of no interest for the research (negative
stress test and stenosis greater than 70% in epicardial
arteries, except for trunk lesions which were considered
to be significant when the obstruction was > 50%), there
were 63 patients who fulfilled the criteria to be in the
three research groups: TP, FP and TN. The three groups
studied (TP, FP and TN) were similar in relation to
general characteristics (Table 1), including comorbidities
and medicaments in use.

The cutoff value found with the ROC curve was
the point where better QTd and QTc sensitivity and
specificity for the diagnosis significant coronaropathy
were achieved (46ms and 57ms, respectively). Regarding

Table 1 - General characteristics of the groups

TP FP TN

-val
(n =26) (n =23) (n=14) p-vatue
Age (years) 58 +10 54+12 56+11 0.43
Male sex (%) 81% 71% 71% 0.453
Diabet
tabetes 27% 13% 7% 0213

mellitus (%)

Arterial
hypertension 58% 58% 79% 0.372
(%)

Beta-block

o amlocker 23% 33% 21% 0633
(%)

ACEI/ARB (%) 2% 21% 21% 0.188
Statins (%) 12% 8% 21% 0.199
Calci

aam 12% 0% 29%

antagonists (%)

Values expressed as mean + SD or percentages; TP: true positive;
FP: false positive; TN: true negative.
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the stress QTd, the sensitivity was 44.4% and the
specificity was 81.6% (AUC 0.585;CI 95% 0.465-0.699)
with a cutoff of 46 ms. For stress QTc, the sensitivity
was 58.3% and the specificity was 63.2% (AUC 0.593;Cl
95% 0.472-0.706) with a cutoff of 57 ms. In relation to
the sensitivity and specificity values of the traditional
treadmill test, and considering the presence of ST
segment depression or typical chest pain on exertion,
we found a sensitivity of 72% and a specificity of 32% in
our sample. Since the confidence intervals found for the
QTd and QTc cutoff values included the 0.5 value, we
decided not to aggregate the QT dispersion values into
the traditional stress test, because any improvements in
the sensitivity and specificity that we could possibly find
would not have been reliable.

When we analyzed the three groups formed (TN, TP
and FP), the following was found: the mean values of QT
dispersion at rest did not show statistically significant
difference between the three groups. Respectively,
58 + 30 ms, 47 + 22 ms and 43 + 19 ms, for the TN, TP
and FP groups (p = 0.172). In addition, we did not
observe significant difference between the mean values
of the QTc dispersion at rest: 67 + 40 ms, 55 + 26 ms and
49 + 21 ms, respectively, for the TN, TP and FP groups
(p =0,163). Thus, we moved on to analyze the mean QT
dispersion values found between the three groups during
effort. Similarly to what happened in relation to QT
dispersion at rest, we found close mean values with no
statistical difference between the three groups: 32 +11 ms,
48 + 28 ms and 42 + 22 ms, respectively, for the TN, TP
and FP groups (p = 0.124). However, when we analyzed
the data of QTc dispersion of effort, we verified that the
values of QTc between the three groups were different:
TN (47 + 17 ms), TP (72 + 42 ms) and FP (61 + 31 ms),
with p=0.003. When we compared TN and TP, we found
p < 0.05; when comparing TN and FP, we also found
p <0.05; however, when VP and FP were compared, we
found p > 0.05 (Table 2).

In order to better assess the changes in stress
induced coronary depolarization, we created a delta
QT dispersion value (AQTD) which was obtained by
the following equation: AdQT= QTd stress — QTd rest.
Likewise, we obtained a delta value of QTc dipersion
by a similar equation: AdQTc = QTc stress — QTc rest.
The AAQT was —25 + 33 ms in the TN group, 1 + 27 ms
in the TP and -2 + 23 ms in the FP group, with statistical
difference between the three groups, with p = 0.013.
Comparing TN and TP, we found p < 0.05;the same was
observed when TN was compared with FP (p < 0.05);in

Table 2 - Clinical and electrocardiographic variables

during stress test

TP FP TN p-value
Number of
. 26 23 14
patients
Rest HR (bpm) 77 +13 79+ 11 79 + 14 p=0.922
Peak HR (bpm) 134+15  131+21  128+22  p=0.637
Peak SP (mmHg) 171£21  173+39  193+29  p=0.071
Chest pain on
. 53% 45% 0
exertion (%)
ST depression
o 88,40% 79,20% 0
(%)
Pain with ST
. 42,3% 25% 0
depression (%)
Rest QTd (ms) 47 £22 43+19 58 + 30 p=0.172
Rest QTc (ms) 55+ 26 49+21 67 +40 p=0.163
Peak QTd (ms) 48 £ 28 42+22 32+11 p=0.124
Peak QTd (ms) 72+42 61 +31 47 £ 17 p=10.003
AQTD (ms) 1£27 2%23  -25%33 p=0013
AQTDc (ms) 17 + 40 11+30 -20+45 p=0.013

QTd: QT dispersion; QTc: QT dispersion corrected for heart rate;
AQTD: Stress peak QT dispersion minus rest QT dispersion; AQTDc:
QT dispersion corrected for stress peak HF minus QT dispersion
corrected for HF at rest.

contrast, the comparison between TP and FP showed
p > 0.05. The mean AQTc dispersion was —20 * 45
ms in the TN group, 17 + 40 ms in the TP group and
11 = 30 ms in the FP group. Again, the same “p” value
of 0.013 was found between the three groups, as well as
the same values of “p” for the other comparisons: TN vs
VP (p<0.05), VN vs FP (p <0.05) and VP vs FP (p>0.05).
We did not find any statistical difference between TP vs
FP. Due to the statistical difference found between the
three groups, in relation to the mean values of AQTc, we
decided toillustrate the behavior of QTc dispersion from
rest to stress peak in the three groups. Figures 3, 4 and 5

show the behavior of the three groups.

Discussion

The aim of this study was to assess the relationship
between QT interval dispersion and chronic CAD. The
focus of our investigation was to evaluate the feasibility
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Baseli;\e QTc

Figure 3 - QTc evolution in the true positive group from rest (baseline QTc dispersion) to effort (peak QTc dispersion) conditions.
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Figure 4 - QTc evolution from rest (baseline QTc) to effort (peak QTc) conditions in the false positive group.

of using the QTd (within the first minute of recovery
and/or rest) for the diagnosis of significant coronary
disease. Based on previous studies, we hypothesized
that coronary obstruction would lead to prolonged action
potential in the ischemic region, and that such increase
could be identified by the QTd. Actually, it would reflect
in theory the difference between repolarization in the

ischemic region compared to the non-ischemic in the
ventricular syncytium.

The first result that will be discussed concers the
reproducibility of QT dispersion measurements.
One of the major problems concerning QT interval
measurements is the difficulty in obtaining acceptable
interobserver variability. In our study, interobserver
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Figure 5 - QTc evolution in the true negative group from rest (baseline QTc) to effort (peak QTc) conditions.

reproducibility was weak. Our impression is that,
even with the measurements being performed with
more modern software, the problem involving the
reproducibility of QT intervals measurements remains
a considerable one.

With the results of catheterization, QT dispersion,
QTc and stress test, we built ROC curves in order to
find the possible cutoff values of QTd and and stress-
rest QTc, so as to subsequently calculate the sensitivity
and specificity of QTd for the diagnosis of chronic CAD.
We did not achieve a minimaly satisfactory ROC curve
for QTd and QTc at rest. For QT and QTc dispersion of
effort, we obtained ROC curves somewhat better than
those obtained at rest, and we found cutoff values for
QTd (46 ms) and QTc (57 ms). As for the sensitivity and
specificity of stress QTd and QTc it is possible to say
that they were comparable to the traditional stress test
ischemic criteria. However, what really called attention,
was the low specificity of the classical diagnostic criteria
of exercise induced ischemia in our sample (32%). On
the other hand, the sensitivity was 72%. The high false-
positive rate was quite high. We observed that most of
the false-positive results were found in the presence of
segment depression without a concomitant stenosis of at
least 70%. The most plausible explanation found lies in
the arbitrariness of considering as the possible cause of
ischemia only stenosis with obstruction greater than 70%.
Smaller plaques, but under the effect of vasoconstriction

substances, can cause ischemia. Another factor to be
considered is the possibility of microcirculation disease
in patients without significant disease of large coronary
arteries. Finally, we must consider that the degree
quantification of coronary obstruction made by the doctor
responsible for the catheterization is performed by visual
method only and, hence, it is observer-dependent.

When we analyzed the data from the three groups
formed: true positive (TP), false positive (FP) and true
negative (TN), heart rate (HR) and systolic pressure (SP)
at stress peak were not statistically different between the
three groups (Tabble 2). The incidente of typical chest
pain and ST depression at peak stress were higher among
the false-positive and true-positive groups, and was not
present in the TN group, as we already expected. In
relation to the QT dispersion and QTc dispersion at rest,
there was no significant statistical difference between the
three groups. In contrast, stress QTc was significantly
higher among the TP and FP groups, compared with the
TN group. The TP and FP groups behaved so similarly
that made us wonder about the real importance of
considering “people with significant coronary artery
disease” only those patients with stenosis of at least 70%
in epicardial arteries, or 50% or more in the left coronary
trunk. We can speculate that if myocardial perfusion
scintigraphy had been performed, instead of cardiac
catheterization, as gold standard for significant CAD, it is
possible that our results would have been similar to those
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obtained by Stoletniy and col.8. These authors showed
that the QTc increased from rest to stress in patients
with ischemia documented by myocardial scintigraphy,
and that it did not increase from rest to stress peak in
patients without myocardial scintigraphy documented
using radioisotope techniques. We speculate that QTc
is, ultimately, a marker of myocardial ischemia, with no
strict connection with the degree of obstruction in large
coronary arteries.

The QTc delta also showed significant statistical
difference between the groups. However, in order to
test the theory that supports the concept of QTd, we
decided to scketch a line graph that represented each
individual in the three groups. Our concern was that
the QTc and QTc delta values would show only the
statistical difference between the means of the three
groups (extreme QTc values of few individuals of one
group can affect the mean and not necessarily represent
the behavior of the rest to stress condition variable).
Corroborating the results of the QTc dispersion of
effort, nineteen patients from the TP group presented
increased QTc from rest to stress conditions (Figure
3), whereas seven individuals showed a reduction.
In contrast, in the TN group, five people presented
increased QTd and nine reductions (Figure 5). The FP
group maintained similar behavior as the TP group.
In FP, fourteen patients increased the QT dispersion
and nine reduced it (Figure 4). In order to statistically
test the behavior of each group in relation to the QTc
dispersion of effort and at rest, we used a paired T-test
for each group, and obtained significant difference
between the TP group means from rest to stress
conditions, and a a trend to increased QTc in the FP
group. The TN negative group did not show significant
changes between the QTc pre- and postexercise means.
We conclude that QTc behaves, predominantly, with
an increase on exertion in patients with myocardial
ischemia;and tends not to change significantly in
patients without ischemia.

Our study has some limitations that should be
pointed out. First, our sample was small so we could
not obtain a highly reliable cutoff point for QTc. Still,
we must remember that our QTc cutoff point was quite
similar to the ones found by other authors. Secondly, the
methodology we used to measure the QTI - as far as we
know - is unprecedented in the literature. Thus, our data
must be confirmed by other similar studies. Our results

can only be considered for a coronary population with
no previous AMI or ventricular dysfunction. Finally, this
is a database retrospective study with all the limitations
inherent to this type of study.

Conclusions

Based on our results, we believe that QT dispersion
— is spite of being a “crude” marker of ventricular
repolarization heterogeneity — is sensitive to stress-
induced myocardial ischemia and can aid in the diagnosis
of chronic CAD.
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Abstract

Background: Adherence to antihypertensive medication is a major challenge in the management of hypertension,
and non-adherence is an important barrier to effective management of hypertension.

Objectives: To determine the adherence rate to hypertensive drug treatment and the factors that influence non-
adherence in a cohort of the Argentinean population.

Methods: A multicenter cross-sectional study was conducted in eight cities of Argentina. Consecutive hypertensive
patients seen in general practice offices, receiving pharmacological treatment for at least six months were included.
Blood pressure measurements were performed by physicians during the patient visit. The level of adherence was
assessed using the Morisky questionnaire, and patients were divided into non-adherent and adherent. Continuous
variables were compared using independent t-test. Categorical variables were compared using the x> test. To
identify the variables independently associated with non-adherence, a forward stepwise binary regression logistic
model was performed, and the results expressed as odds ratio (OR) with 95% of confidence interval. All tests were
two-tailed, and p-values < 0.05 were considered statistically significant.

Results: A total of 852 individuals (52% women, 62 + 13 years) were included. The main reason for lack of
adherence was forgetfulness of medication intake and errors in the time of intake (~ 40% in both). Individuals with
more cardiovascular risk factors (smoking, diabetes, dyslipidemia and previous cardiovascular events) had lower
adherence to antihypertensive treatment, and considerably younger (~ five years younger).

Conclusions: Adherence rate to antihypertensive drug treatment in our study group was higher than the one
reported in previous studies, and the main reason for non-adherence was forgetfulness of medication intake.
(Int J Cardiovasc Sci. 2020; 33(3):272-277)

Keywords: Hypertension/epidemiology; Risk Factors; Antihypertensive Agents; Cross-Sectional Study.

Introduction is a major challenge that clinicians often face in the

management of hypertension.* Moreover, non-adherence

Hypertension contributes to the global burden of s the main obstacle to controlling hypertension in the

cardiovascular disease and premature morbidity and
mortality.! The ability of pharmacological treatment
of hypertension to reduce the risk of cardiovascular
events and decrease morbidity and mortality is well
established.>* Adherence to antihypertensive medication

community and a significant barrier to an effective
management.”” Good adherence is therefore crucial
to improve hypertension control rates and prevent
complications such as stroke, coronary artery disease,
aneurysms and heart failure.®’
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Medication adherence is defined by the World Health
Organization (WHO) as “the degree to which a person’s
behavior corresponds with the agreed recommendations
from a health care provider.”* The WHO estimates
the prevalence of non-adherence to antihypertensive
medication to be 30-50%, depending on differences in
drug-class, type of prevention and methods used to
measure adherence.®”!! In Argentina, a study based on
a non-population sample showed a rate of adherence
of 26%."? Remarkably, non-adherence was associated
with higher cardiovascular risk."

Factors that influence adherence could be classified
into five dimensions: 1. patient-related factors (inadequate
beliefs or skills), 2. socioeconomic-related factors (poor
health literacy or low social support), 3. condition-
related factors (presence of comorbidities), 4. therapy-
related factors (complex drug regimen) and 5. health
system/health-care team-related factors (inadequate
communication with health-care provider).?

There are direct and indirect methods to assess
adherence. While direct methods have the advantage
of having greater accuracy, the cost, availability, and
accessibility of these methods make their use unlikely in
current practice. Conversely, indirect methods, such as
the Morisky-Green test, are easy to use in daily medical
practice (Table 3)."* Thus, this test could be used to
evaluate adherence in real-world settings.

The aim of this study was to determine the prevalence
of adherence in hypertensive patients treated by
physicians in several cities in Argentina.

Methods

A multicenter cross-sectional study was conducted
in eight cities of Argentina (Tandil, La Plata, El Calafate,
Santiago del Estero, San Miguel de Tucuman, Rosario,
Misiones and Buenos Aires) between March and August
2018 using a prospectively designed protocol. Each city
was represented by a single centre. These cities are the
capitals or the most important cities of six provinces
(Buenos Aires, Santiago del Estero, Santa Fe, Santa Cruz,
Tucuman and Misiones), in the North, South and Central
regions of the country.

The study was conducted on consecutive hypertensive
patients seen in the general practice office who had been
under pharmacological treatment for at least six months.

Blood pressure (BP) measurements were performed
by the physician in a single visit (regardless of the

purpose of the visit), using an OMRON HEM 705 CP
device (OMRON HEALTHCARE Co., Kyoto, Japan).
Two measures were taken, with a one-minute interval
between measurements, and the mean of the measures
was defined as office blood pressure. Body weight
was determined with subjects wearing light clothes
and no shoes. Height was measured without shoes
using a metallic tape, and body mass index (BMI) was
calculated. In addition, history of dyslipidemia, diabetes,
cardiovascular diseases, and smoking was recorded.

The level of adherence was assessed using the Morisky
questionnaire.” A non-adherent patient was defined
as a patient who answered positively to any one of the
questions. Controlled hypertensive patients were defined
as those individuals whose BP was < 140-90 mmHg. The
type and number of antihypertensive drugs and the use
of fixed-dose combinations were recorded. The patients
willing to participate signed an informed consent form.

Individuals were divided into controlled and
uncontrolled hypertension using the traditional definition*
and in “non-adherent” and “adherent” according to the
Morisky test.

Statistical analysis

The study sample had a normal distribution
determined by Test Shapiro Wilk. Baseline continuous
variables (age, BMI, systolic BP, and diastolic BP) were
expressed as mean + standard deviation (SD) and were
compared using an independent t-test. Categorical
variables (sex, current smokers, adherence, diabetes,
dyslipidemia, hypertension control, and previous
cardiovascular event) were expressed as percentages
and compared using the x? test.

To identify the variables independently associated
with non-adherence, a forward stepwise binary
regression logistic model was performed and the results
expressed as odds ratio (OR) with 95% of confidence
interval (95% CI).

All tests were two-tailed, and P values < 0.05 were
considered statistically significant. All statistical analyses
were performed using SPSS 18.0.

Results

A total of 862 individuals aged 61 + 14 years of
age, 53% women, from the eight cities (nearly 100
individuals per center) were included. Most patients
(79,1%) had health insurance and similar socioeconomic
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characteristics. All individuals completed high school.
Ten patients were excluded due to lack of consent or
blood pressure measurements.

Clinical characteristics of the remaining 852 patients
are summarized in Table 1. There were no differences in
age, systolic BP, number of drugs used, BMI, previous
cardiovascular events, smoking and control of hypertension
between men and women. Global adherence to treatment
was also not different between men and women, 61.3%
and 63.1%, respectively (p = 0.444).

Table 2 shows that individuals who had controlled
hypertension were more adherent to treatment (69.3%
vs. 53.3%, p < 0.001). Also, they used more fixed-doses
combinations of antihypertensive drugs (p <0.001) and
had lower BMI (p < 0.001).

Inhibitors of the renin-angiotensin system (angiotensin
receptor antagonists and angiotensin-converting
enzyme inhibitors) were the most frequently used
antihypertensives (46.8%), followed by beta-blockers,
calcium channel blockers and diuretics (6.9%, 2.4%, and
1.0% respectively). Diuretics were the most commonly
used drugs as the second drug (22.1%), and 13.5% of
the patients used three or more antihypertensive drugs.

The most frequent reasons for lack of adherence were
carelessness in the time of intake and forgetfulness of the
medication intake. Remarkably, only a minority was not
adherent due to adverse drug effects (Table 3).

As shown in Table 4, the non-adherent group was
younger, had higher BP values, lower number of never-

smokers, and higher frequency of previous cardiovascular
events. Although there were no differences in BMI
between adherent and non-adherent subjects, more obese

Table 1 - Characteristics of the sample by sex

Women Men
p-value
n =444 n = 408
Age (years) 62+13 61+12 0.346
SBP (mmHg) 138 +18 139 +18 0.458
DBP (mmHg) 82+11 84+12 0.002
BMI (Kg/m?) 29.7+6.5 28.8+5.0 0.149
Controlled hypertension
N 43.0 46.1 0.369
(%)
Hypercholesterolemia (%) 35.1 44.1 0.001
Diabetes mellitus (%) 21.8 29.2 0.026
Smoking (%) 12.8 13.2 0.553
Previous cardiovascular
5.8 8.0 0.597
event” (%)
Number of
. . 1.6+0.8 1.6+0.8 0.174
antihypertensive drugs
Fixed-dose drug
L 16.0 14.4 0.541
combinations(%)
Adherence (%) 63.1 61.3 0.444

*acute myocardial infarction, stroke; SBP: systolic blood pressure;
DBP: diastolic blood pressure.

Table 2 - Characteristics of patients divided into controlled or uncontrolled hypertension

Controlled hypertension Uncontrolled hypertension

n =379 n=473 p-value
Age (years) 62+15 60+13 0.043
BMI (Kg/m?) 28.1+55 31.0+6.4 <0.001
Hypercholesterolemia (%) 37.2 422 0.137
Diabetes mellitus(%) 222 29.3 0.018
Smoking (%) 11.4 15.0 0.228
Previous cardiovascular event* (%) 53 9.5 0.018
Number of antihypertensive drugs 1.7£0.8 1.5+0.8 0.002
Fixed-dose drug combinations(%) 14.8 9.8 0.027
Adherence (%) 69.3 53.3 <0.001

BMI: body mass index.
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patients (BMI > 35 kg/m?) were less adherent than the
rest of the sample. The use of fixed-dose combination
antihypertensives was more frequent in adherent than
non-adherent patients (p < 0.001).

Table 3 - Reasons for lack of adherence and percentage
of positive responses in the Morisky-Green-Levine test

Positive
Questions
answers (%)

1. Do you ever forget to take medications for

. 15.8
your hypertension?
2. Are you careless with the time you should 256
take the medication? '
3. When you are well, do you stop taking the 45
medication? ’
4. If you ever feel bad, do you stop taking it? 2.0

1-2. Execution. 3-4. Short persistence.

Table 4 - Characteristics of patients by adherence or not
to pharmacological treatment

Non-
Adherence
adherence p-value
n =530
n =322

Age (years) 63+13 57 +15 <0.001
SBP (mmHg) 136 +17 142 £ 19 <0.001
DBP (mmHg) 80+ 11 85+12 <0.001
BMI (Kg/m?) 29.0+55 29.7+6.8 0.094
Hypercholesterolemia

41.1 36.6 0.194
(%)
Diabetes mellitus(%) 23.4 28.5 0.092
Never-smoking (%) 83.0 76.7 0.024
Previous
cardiovascular event* 5.6 9.6 0.029
(%)
Number of
antihypertensive 1.7+0.8 1.5+0.8 0.056
drugs
Fixed-dose drug

17.4 47 <0.001

combination (%)

SBP: systolic blood pressure; DBP: diastolic blood pressure; BMI: body
mass index

In the logistic regression analysis, previous
cardiovascular event was independently associated
with lack of adherence (OR = 3.01 95%CI 1.53-5.91).
Conversely, fixed-dose drug combinations (OR =
0.22 95%CI 0.12-0.40) and older age (OR = 0.97 95%CI
0.96-0.0.98) were factors associated with higher adherence.

Discussion

In our study the prevalence of individuals adherent
to antihypertensive medication (62.2%) was greater
than that previously published using the same test
(the Morisky scale).'” In most previously published
studies, adherence to pharmacological treatment was
evaluated using different direct and indirect tests, and
consequently, comparisons between studies are difficult.

Itis of note that the prevalence of hypertensive patients
with controlled hypertension in this study, 45.4%, was
higher than those reported in other studies performed
in Argentina (7-43%)." However, since all patients
included were treated with antihypertensive drugs,
the comparison of the level of control of hypertension
between different sample populations is not adequate.

As expected, individuals with controlled BP show
a higher adherence rate (69.3% vs 53.3% p < 0.001).
Interestingly, the use of fixed-dose combination was
associated with both higher rates of adherence and
higher rates of BP control. Although, in theory, the use
of more antihypertensive drugs could be related to lower
adherence, in this study the number of drugs did not
differ significantly between adherent vs. non-adherent
group. Since multiple drug treatments are often required
in hypertension control,' fixed-dose drug combination
may be an adequate approach to the “more drugs vs.
better adherence” dilemma.

Analyzing the variables related to adherence, never-
smoking was protective factor. We can hypothesize that
avoiding the initiation of tobacco use has not only a
beneficial effect on the prevention of chronic diseases, but
also an indirect effect on improving adherence. Indeed,
the non-adherent group had more frequent previous
history of cardiovascular events. This could represent
reverse causality and highlight that improving adherence
in adult patients is a very difficult task.

Regarding the reasons of non-adherence to
antihypertensive drug treatment, Burnier et al.® identified
two different mechanisms: 1-short persistence, i.e., when
the patients ceased their engagement with the dosing
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regimen on their own initiative (an act that is inherently
willful, not arising from forgetfulness). 2-lapses in
implementation (or execution), which is a consequence
of forgetfulness or negligence. Therefore, knowing
and being able to differentiate between the two types
of adherence (persistence or execution) would allow
formulating specific strategies aimed to improve one of
the main reasons why hypertension is not adequately
controlled.’** In our study, the lack of adherence was
mostly due to forgetfulness in taking medications or
in the time of intake (~ 40% to both). Thus, the use of
reminders such as alarms, telemedicine, prescription of
fixed combinations and less complex regimens could
improve adherence in our population.

Our study had some limitations. First, our cross-
sectional design precluded the assessment of temporality;
rather, we could only obtain associations. Second,
adherence was assessed using only one questionnaire —
the Morisky scale (only) — which has not been validated
to the Argentinean population. However, the instrument
had been used in previous studies in our country.” The
use of a second scale to measure medication adherence
would have improved the reliability of our findings.
Third, predictors of non-adherence such as a poor
patient-provider relationship and time of treatment
were not evaluated in this study. Fourth, although
this study was carried out in eight cities of different
provinces, Argentina is a very large country and a
study that covered a greater number of cities, would
have greater representation. However, the prevalence
of hypertension control was similar to that reported in a
previous study conducted in Argentina.'? Finally, since
hypertension control was determined based on BP office
values, the possible white coat effect cannot be ruled out.
Thus, despite these limitations, our study provides an
estimation of non-adherence in an Argentinean cohort.

Conclusions

In conclusion, adherence rate to antihypertensive
drug treatment was higher than the one reported

in the literature, but still deficient. The main reason
for non-adherence to pharmacological treatment
was forgetfulness of medication intake. Therefore,
differentiating the two types of adherence (persistence
and execution) would allow formulating specific
strategies aimed to improve the main reasons why
hypertension is not adequately controlled. Finally, the
lack of adherence was an important issue in patients
with established cardiovascular disease.
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An estimated 6.5 million Americans aged 20 and over
have heart failure (HF) and projections show that the
prevalence of HF will increase by 46% from 2012 to 2030,
resulting in over 8 million people with HF.!

Patients with HF can be stratified into different
categories of left ventricular ejection fraction (LVEF),
presenting different phenotypes in terms of demographics,
clinical presentation, etiology and outcomes. The current
classification comprises HF with reduced ejection fraction
(EF) [EF <40% (HFrEF)], with intermediate EF [EF 40-50%
(HFiEF), and preserved EF [EF > 50% (HFpEF).>*

The diagnosis of HFpEF is challenging, starting with its
definition and classification. The definition of HFpEF has
evolved over the past two decades, from a primary focus
on an echocardiographic evidence of diastolic dysfunction
in the LVEF > 50%, moving towards a definition that
includes (but is not limited to) cardiac structural
abnormalities resulting from high filling pressures,
diastolic abnormalities, high levels of biomarkers and high
left ventricular (LV) filling pressures.>*

The risk of HFpEF increases with age. Additional
risk factors for the development of HFpEF include
hypertension, obesity, and coronary artery disease.
HFpEF and atrial fibrillation (AF) are age-related
conditions that commonly coexist and share clinical
features. At least one third of patients with HFpEF
have AF. Therefore, the prevalence of HfpEF has
increased with increasing age and epidemics of obesity,
hypertension and diabetes.>?

Keywords

Heart Failure/physiopathology; Neprilysin/therapeutic
use; Echocardiography/methods; Dysfunction Left
Ventricular/abnormalities; Indicators of Morbidity and
Mortality; Risk Factors; Valsartan/therapeutic use.

HFpEF is associated with high morbidity and
mortality.* The survival of HFpEF is poor, particularly
after hospitalization for HF. In a previous HFpEF
epidemiology study, the survival of patients with HFpEF
was 35% at 5 years after hospitalization for HF.

The prevalence of HFpEF ranges from 31% to 55%.
Female gender is an important risk factor for the
development of HfpEF, and the reason for this is not
clear. However, women may have greater arterial and
ventricular stiffness, which can be exacerbated with
age. In addition, reproductive hormones may influence
LV structure and function and on the response to
overload changes.®

Another point to stress is that HFpEF is underdiagnosed
in the general population. Differently from HFrEF where
most of patients are diagnosed, in HFpEF there is a
window of opportunities to improve clinical recognition
and diagnosis. Recently, the H,FPEF, a score based
on simple clinical and echocardiographic features to
estimate the likelihood of HFpEF among patients with
unexplained dyspnea, has been developed. This score
includes the following variables: obesity (2 points),
> 2 antihypertensives (1 point), atrial fibrillation
(3 points), pulmonary artery echocardiographic systolic
pressure > 35 mm Hg (1 point), age > 60 years (1 point)
and echocardiogram E / ¢’ > 9 (1 point).”

HFpEF, in addition to being a syndrome consisting of
small left ventricle, significant concentric LV hypertrophy,
normal EF, and diastolic dysfunction with reduced LV
diastolic compliance, it is a multiorgan disease that
involves not only the heart, but also the lungs, skeletal
muscle, kidneys and adipose tissue.®

The pathophysiology of HFpEF is associated with
systemic inflammation with subsequent reductions in
biological functions of NO (nitric oxide), cyclic guanosine
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monophosphate (cGMP) content, and protein activity
associated with cardiomyocyte hypertrophy, as well as
decreased titin protein phosphorylation, which increases
passive stiffness.”

With respect to treatment, there is no specific treatment
to reduce mortality associated with HFpEF. Despite the
availability of multiple therapies to modify the prognosis
in patients with reduced LVEF, to this day, no therapy
has proven to reduce morbidity and mortality for patients
with LVEF (= 40%).

HFpEF has been defined as a heterogeneous disease.
For the past 20 years, no clinical trials involving
therapeutic strategies focused on neurohormonal
modulation (which have been proven successful in
HFrEF patients) have been able to show clinical benefit
for HFpEF patients. Drugs like irbesartan, perindopril,
spironolactone and candesartan have failed to show

statistically significant benefit compared with placebo.**

Possible explanations for the inaccurate diagnosis
of HFpEF include the fact that the pathophysiology is
not completely understood (with wrong mechanisms
of action), non-optimal inclusion criteria or outcomes
in the studies, geographical variations in the diagnosis
and treatment of HFpEF, and type and frequency of
comorbidities. The most probable hypothesis is that
we have been treating a syndrome and not a disease
anymore, and in fact, this syndrome is made up of a
heterogeneous group of related diseases that may not
respond to a single treatment approach.

Symptomatic treatment of HFpEF is empirical and
consists mainly of diuretics used to reduce congestion,
although there isn’t enough data to support their use.
Similarly, data about heart rate control in patients with
atrial fibrillation, which is highly prevalent in HFpEF,
are also limited. It is not yet clear whether rhythm
control would be beneficial in patients with HFpEF and
atrial fibrillation.™

Yet these trials have not evaluated the effect of
neprilysin inhibition, and the beneficial cardiovascular
effects of natriuretic peptides in this population. The
angiotensin receptor-neprilysin inhibitor sacubitril/
valsartan resulted in a lower rate of hospitalization for
HF or death from cardiovascular causes compared with
enalapril among patients with HF and reduced LVEF
(£ 40%) in the PARADIGM-HF trial."® As for patients
with HFpEF, sacubitril/valsartan resulted in a lower level
of N-terminal pro-B-type natriuretic peptide, a larger
reduction in left atrial size, and greater improvement in

the NYHA functional class than valsartan in a phase II,
randomized, placebo controlled clinical trial."®

The results of these two previous clinical trials
provided the rational for the PARAGON-HF trial design.
This was a phase III randomized, placebo controlled,
event-driven trial designed to evaluate the safety and
efficacy of sacubitril/valsartan compared to valsartan
alone in patients with HF and preserved LVEF (>45%)."
The primary composite outcome of total hospitalizations
for HF and death from cardiovascular causes did not
differ significantly between the two groups. There were
894 primary events (690 hospitalizations for HF and
204 deaths from cardiovascular causes) in 526 patients
in the sacubitril-valsartan group and 1,009 primary
events (797 hospitalizations for HF and 212 deaths from
cardiovascular causes) in 557 patients in the valsartan
group (rate ratio, 0.87; 1 95% confidence interval [CI],
0.75t0 1.01; p=0.06)." Despite the results for the primary
endpoint, the PARAGON-HF was a step closer to
understanding HFpEF. Of the 12 prespecified subgroups,
two showed possible heterogeneity of treatment effect.
The findings suggested beneficial effects in patients with
an EF lower than the median (57%), and in women, who
represented 52% of patients included in the final analysis.
It is worth pointing out that the size of both subgroups
was large enough for analysis (half the population in
each subgroup).'®

A secondary analysis of the PARAGON-HF has
been recently published,' revealing that, compared
with valsartan, sacubitril/valsartan reduced the risk of
HF hospitalization more in women than in men. On
the primary outcome (total HF hospitalizations and
cardiovascular death), there was a more favorable
treatment effect in women than in men (rate ratio 0.73
[0.59-0.90] in women; 1.03 [0.84-1.25] in men; p interaction
= 0.017). Further analysis presented in this publication
showed that this difference in effect was not explained
by differences in the KCCQ questionnaire, NYHA class
or renal outcomes.”

Another recent publication was a pre-specified pooled
analysis of 13,195 patients from PARADIGM-HF (LVEF
< 40%; n = 8,399) and PARAGON-HF (LVEF > 45%;
n = 4,796), two similarly designed pivotal clinical trials.
Pooled data enabled an analysis of treatment effect across
the continuum of LVEF.

Among the findings, rates of primary composite
events decreased with increasing LVEF, with lower
rates of cardiovascular death, mainly in patients with
the highest LVEF compared with patients with the lower
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values. In addition, the therapeutic effects of sacubitril/
valsartan, compared with a renin-angiotensin system
(RAS) inhibitor alone, vary across the continuum of
LVEF, with the greatest benefits, especially for HF
hospitalization, observed in patients with a LVEF
below approximately 60%. Therapeutic benefits of
sacubitril/valsartan with respect to HF hospitalization
and cardiovascular death are robust among patients
with HFrEF; the PARAGON-HF data suggest that this
benefit could be extended to patients with EF not frankly
reduced (LVEF < 55-60%).

The treatment effect across the EF continuum was
also observed in the CHARM clinical program. As in
PARAGON-HF, there was a potential benefit in favor of
candesartan versus placebo in patients with an EF lower
than 53%.% This effect was also observed in a TOPCAT
post-hoc analysis.?’ Again, these data enhance the
understanding of HFpEF but also raise questions about
how we have been interpreting and diagnosing HF, and
whether a broader range of patients (e.g., LVEF < 35%)
could benefit from neurohormonal modulation. Despite
this, there are no conclusive definitions on mid-range EF,
where there probably be already disease progression and
contractile impairment.

The PARAGON-HEF is part of the sacubitril/valsartan
clinical development program and provide us with
another piece in the puzzle of neprilisin/ RAS inhibition
in the complex scenario of HF syndrome. The study
includes the assessment of the safety and efficacy
of sacubitril/valsartan in different scenarios of HF
including recently decompensated patients, across the
spectrum of HF ejection fraction, pediatric HF patients
and Chagas cardiomyopathy.

In addition, the PARALLAX-HF trial?? will include
patients witha LVEF >40% and complete the EF continuum
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The World Health Organization declared that the
new coronavirus outbreak is a public health emergency
of pandemic proportions. The outbreak has caused
various governments to take protective measures such
as lockdown of cities, travel bans, prohibition of group
gatherings and public events, and social distancing. Many
health and exercise training facilities were closed, as well
as cardiac rehabilitation services. These restrictions are
disrupting people’s daily activities.

Although staying at home can contain virus spread,
it will certainly reduce regular physical activity and
increase sedentary behavior, which can increase
the risk of development and worsening of chronic
conditions.!” Therefore, there is a strong evidence for
continuing physical activity at home even during the

pandemic situation.

Cardiac rehabilitation should be an integral component
in the continuum of care for patients with cardiovascular
disease.*'? Nevertheless, only a small number of patients
that would benefit from cardiac rehabilitation is referred
to the program. In the United Kingdom less than 20%
of patients discharged with a diagnosis of heart failure
are referred to cardiac rehabilitation.” In the United
States, patient participation in cardiac rehabilitation
is also low, with only 16.3% of Medicare patients and
10.3% of veterans after hospital discharge for myocardial
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infarction, percutaneous coronary intervention or
coronary artery bypass graft surgery." In Brazil, access
to cardiac rehabilitation programs is also suboptimal.’®

There is an urgent need for new cardiac rehabilitation
strategies that overcome current geographical,
logistical, cost-related and access-related barrier.>'
Although training at home is usually recommended
when training at cardiac rehabilitation facility is not
possible, few physicians feel confident prescribing
stand-alone exercises to cardiac patients. Nevertheless,
the European Guidelines on Cardiovascular disease
prevention states that “home-based rehabilitation
with and without telemonitoring holds promise for
increasing participation and supporting behavioral
change”.'”” Noteworthy, Cochrane reviews'®2°
concluded that home-based cardiac rehabilitation
and traditional cardiac rehabilitation programs have
similar effects on quality of life of patients with recent
myocardial infarction or coronary revascularization.

The American College of Cardiology, the American
Heart Association and the American Association of
Cardiovascular and Pulmonary Rehabilitation have
recently published a scientific statement on home-
based cardiac rehabilitation.'® In this document, cardiac
rehabilitation interventions should include exercise
training, dietary education, medication management,
tobacco counseling and psychosocial assessment.

It is important to note that proper patient
evaluation at baseline is critical to correctly prescribe
these interventions. Although cardiopulmonary
exercise testing and physical examination cannot
be performed remotely, telemedicine may offer the
possibility of history taking.?’ We must consider that,
for patients already participating in formal cardiac
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rehabilitation programs, exercise prescriptions will
probably not need to be changed during the social
distancing period.

Despite the fact that severe cardiovascular events are
rare during cardiac rehabilitation trainings,? safety is
a major concern in cardiac rehabilitation facilities and
this should not be different in remote rehabilitation
programs. Thus, in cases where social distance prevented
proper patient evaluation and risk assessment, light-
intensity exercise should be preferred and cardiac
rehabilitation should focus on dietary education,
medication management, tobacco counseling and
psychosocial assessment that can be delivered remotely.

Therefore, current evidence suggests that remote
cardiac rehabilitation programs must be implemented
during the pandemic, since the risks of sedentary
behavior outweigh the risks of well-planned programs.
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On March 11*, 2020, the World Health Organization
(WHO) declared that the new COVID-19 outbreak was
a public health emergency of pandemic proportions.
At that time, there were more than 118,000 infected
patients in 114 countries and 4,291 people had lost
their lives. While daily statistics show increases in the
number of deceased and infected people, and despite all
the efforts of scientists all over the world, governments
and healthcare professionals are facing the challenge of
taking decisions driven on data that is new, incomplete
or even unavailable.?

To prevent virus spreading, some governments put
major cities in lockdown and others promoted social
distancing, banning public events and shutting down
public places, including parks and beaches. Gyms and
other training facilities were also closed, leaving people
with no secure place to exercise. At first glance, it may
seem that there is no other option, but to stay home
without exercising. Nevertheless, not exercising is not
the only choice for people practicing social isolation.
It is, in fact, a very unhealthy choice that should not
be considered.

The sedentarism pandemic

The WHO recommends that adults aged 18 years
and older should accumulate at least 150 minutes
of moderate-intensity aerobic activity, 75 minutes of
vigorous-intensity aerobic activity, or a combination
of both per week.* People who do not meet these
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requirements are considered sedentary. The health
benefits of physical exercise include lower risks of
cardiovascular disease, hypertension, diabetes, obesity,
dementia and breast and colon cancer.>® Despite all
these benefits, sedentarism is a pandemic, affecting
27.5% of people globally."

Sedentarism increases the risk of the world’s major
non-communicable diseases. I-Min Lee et al.,'! estimated
that physical inactivity is responsible for 6% of the burden
of coronary artery disease, 7% of type 2 diabetes, 10%
of breast cancer and colon cancers. Thus, inactivity is
considered responsible for 9% of premature mortality,
globally. Actually, sedentarism kills more people
annually than the COVID-19 infection.

Comorbidities and prognosis in patients with
COVID-19

Yang et al.,'* described that, in Chinese patients
infected with COVID-19, hypertension was the most
prevalent comorbidity (17 + 7%), followed by diabetes
(8 £ 6%) and cardiovascular diseases (5 + 4%). Another
meta-analysis confirmed that these comorbidities were
associated with poor prognosis. Data about exercise
habits in patients infected by COVID-19 is yet not
available. Nevertheless, it is clear that these comorbidities
would be less prevalent if minimal WHO's exercise
requirements were globally met.*

Exercise training can help fight viral infections

Exercise training is considered effective in primary
prevention and in the treatment of most chronic
diseases,'"'3¢ especially the most prevalent ones,
that confers worst prognosis in COVID infections.
Thus, physical training itself may prevent deaths
during this pandemic.
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Physical training is also known to improve immune
response. Despite the concerns of some athletes about
the side effects of vaccination, high exercise intensity
and frequency enhance vaccine-responses in elite
athletes.!” This is also true in older people where
immunoglobulins concentrations after vaccinations are
greater in cardiovascular-trained individuals than in
control ones."”*

Despite the promising effects of exercise training on the
immune system, exercise stress may be associated with
an increased risk for upper respiratory tract infection.”
Acute bouts of heavy exercise and chronic intensive
exercise, as usually performed by long-distance runners,
compromise host defenses and increase the incidence of
upper respiratory tract infections.”* In athletes under
heavy training both innate and acquired immunity are
often observed to decrease, typically 15-25%.%

It is true that exercise can modulate many immune
system components, altering the susceptibility to
infections, which means that exercise training may
increase or reduce the susceptibility to infections.
Although it may seem paradoxical, this assertive is true,
and quite straightforward. A large study® about the
Hong Kong flu outbreak in 1998 concluded that mild
to moderate exercise, performed three to five times per
week reduced the risk of mortality, while people who
did not exercise or who exercised too much were at
greatest risk of death. Thus, the missing piece of the
survival puzzle during pandemic is not exercise itself,
but its detailed prescription.

Exercise prescription during the COVID pandemic

Physicians learn how to prescribe various drugs.
Although exercise is beneficial for the treatment of
several diseases, exercise prescription is not taught
to medicine students or residents.®®* As any other
medication, exercise training needs the right dosing to
achieve the desired effects. The American College of
Sports Medicine has introduced the FITT-VP principle
as a mnemonic with all the points that must me
described in exercise prescription: Frequency, Intensity,
Type, Time, Volume and Progression.®

Social restrictions, correctly imposed during the
COVID-19 pandemig, is certainly disrupting routine daily
activities of people globally.* Still, there are exercises that
can be safely done at home. Considering the previous
discussion on the minimal training volume* for health,

recommended by the WHO, and the embedded risks
of immunity reduction due to high intensity training,
the following principles can guide home-based exercise
while at social isolation.

First do no harm

This principle of the Hippocratic Oath applies here.
Exercise has its risks, which are not easily gathered
remotely. Before starting exercising by themselves,
patients must be sure that all questions in the PAR-Q
questionnaire®® are negative. In addition, it is not
recommended to exercise if the patient is experiencing
flu symptoms, sore throat, body aches, shortness
of breath, fatigue cough or fever. Patients with any
positive answer to the PAR-Q questionnaire or
presenting any of these symptoms should seek medical
advice before start exercising.

Frequency

Guidelines suggest that sedentary people start with
aerobic exercise 3 to 5 times per week and that resistance
training is done 2 to 3 times per week. Flexibility and
mobility exercises can be done on most days.

Intensity

During the pandemics, one should not engage in high
intensity exercise. That being said, it is important to know
how to evaluate exercise intensity. There are various
ways to do that, but some, such as anaerobic threshold,
maximal oxygen volume uptake and real maximal
heart rate, require exercise tests not available during the
pandemic. Although the maximum heart rate calculation
(Maximum heart rate=220 -age) presents errors,* it is
probably the most feasible way to analyze one’s maximal
heart rate when maximal exercise tests cannot be done.

During light intensity exercise, heart rate is kept
below 45% of maximum heart rate. The heart rate during
moderate intensity exercise is kept between 64 and 76% of
maximum heart rate. Thus, during the pandemic, exercise
heart rate should not be higher than 77% of maximum
heart rate (vigorous exercise).

Resistance exercise prescription usually considers
percentages of repetition maximum for each
exercise.®?. As repetition maximum tests uses
equipment that are not available at home, some
adaptations need to be done. Strength exercises that
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only requires body weight, as pushups, sit-ups and
lunges can be done. Resistance bands are also good
options. If more resistance is needed, books, food
packages and other objects can all be used as weights
for training.

Time
Exercise duration depends on individual aerobic
capacity, but sets of 30 to 50 minutes are recommended.

Type
Multicomponent exercise programs including
aerobic, resistance, flexibility and balance training

exercises are recommended®*.

Volume

Guidelines recommend at least 150 minutes of
aerobic exercise and two resistance training sessions
per week. My personal view, considering the risks of
immune depletion related to high volume training, is
that people who used to exercise before the pandemic
should try to keep the same training volume.
People who were sedentary should try to adhere to

the minimal requirements.

Progression

It is time to keep fit, not to pursue increases in fitness.
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Conclusion

Government measures that restrict people at home
during the COVID-19 pandemic do not need to encourage
the wider spread of the sedentarism pandemic. Exercise
can fight both public health problems, as long as it is
adequately prescribed. Maintaining regular physical
activity at home is pivotal for healthy living during and
after the COVID-19 global crisis.
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Covid-19 and Safety in the Cath Lab: Where We Are and Where We Are Headed

Giordana Zeferino Mariano,'” Viviana Guzzo Lemke,?
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Hospital das Nagbes, Curitiba,? PR — Brazil

Universidade Federal do Rio Grande do Norte (UFRN),> Natal, RN — Brazil
Universidade Federal do Rio de Janeiro (UFRJ),* Rio de Janeiro, RJ - Brazil

The COVID-19 pandemic, caused by the
betacoronavirus SARS-CoV-2, has rapidly spread
worldwide from the city of Wuhan, China. Since its
beginning, it has affected more than 2,700,000 individuals
and caused almost 185,000 deaths in 185 countries,
compounding the difficulties in medical healthcare
worldwide. By April 23, 2020, Brazil had registered
almost 47,000 confirmed cases and 3,000 deaths.!

COVID-19 aggravates the inequalities and
uncertainties of science in general. This is no different
when it comes to the heart. Unlike other epidemics
caused by respiratory viruses, COVID-19 affects the
heart, not only because most confirmed cases and deaths
involve individuals with hypertension, heart failure,
arrhythmias and coronary artery disease, but also
because the disease is associated with a higher number
of cardiac complications, such as myocardial injury,
cardiogenic shock, Takotsubo syndrome, pulmonary
embolism, myocarditis and arrhythmia.? Apart from
inflammation, endothelial activation, oxidation of
low-density lipoproteins, platelet activation and tissue
factor expression caused by respiratory virus epidemics,
such as severe acute respiratory syndrome (SARS)
and Middle-East respiratory syndrome (MERS), poor
COVID-19 prognosis is compounded by the deleterious
effect of the association of treatment drugs (chloroquine/
azithromycin) that can cause malignant arrhythmias in
patients with heart disease.’

Keywords

Coronavirus; COVID-19; Pandemics; Pathological
Conditions, Signs and Symptoms; Fever; Cough; Dyspnea;
Fatigue; Diarrhea; Chest Pain; Mental Confusion;
Myalgia, Cardiovascular Diseases/complications; Safety.

Maria Sanali Moura Paiva,?

Glaucia Maria Moraes de Oliveira*

The challenges concerning COVID-19 are huge,
because it tests us all - patients, healthcare personnel,
health systems and the general population. In light of
this, the importance of the safety of healthcare workers
has never been so emphasized.?

Working in a hospital during a pandemic of a highly
contagious disease, such as COVID-19, reminds healthcare
workers of the need to reinforce all safety measures
inside a cardiac catheterization laboratory (CCL). That is
because, in addition to the cardiovascular alterations due
to COVID-19, patients with cardiovascular diseases, such
as acute myocardial infarction and advanced structural
diseases, continue to require interventional procedures.

Therefore, the safety measures for healthcare
professionals and patients become even more
important during the COVID-19 pandemic. Some of
the safety issues that might affect both patients and
healthcare personnel are as follows: ionizing radiation,
equipment, and contact with chemical and biological
agents. All health professionals in contact with patients
should follow the local and national guidelines for
infection control and use of personal protective
equipment (PPE), which should be available and on
hand for all staff members. In addition, strict adherence
to all safety rules required for a catheterization
procedure indication should be encouraged; moreover,
all urgent cases should be prioritized, and all routine
cases postponed if this carries no loss to either
prognosis or the patients’” quality of life.*

The Brazilian Society of Interventional Cardiology
(SBHCI) has published a position statement on some
general measures to tackle COVID-19: limitation of
social exposure; adoption of stricter personal hygiene
habits; home confinement of individuals with the mild
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form of COVID-19; hospital support with isolation
for patients with the severe forms of the disease;
quarantine for the close contacts of suspected cases;
priority allocation of healthcare resources to urgent and
emergent cases; protection of the professionals involved
in patients’ care. In addition, regarding specifically the
CCL, the SBHCI recommends: to postpone elective
procedures in patients with confirmed or suspected
COVID-19; to limit the performance of CCL procedures
to cardiovascular emergencies, and, for the other cases,
procedures must be postponed until the non-infecting
stage of disease; in CCLs with multiple procedure
rooms, one should be dedicated to the treatment of
suspected or confirmed COVID-19 patients.’

During the COVID-19 pandemic, the general safety
protocols and those concerning CCL procedures, as well as
the safety measures for patients and healthcare personnel
need to be reviewed, because that infection increases
the requirements for indication and effectiveness of the
procedures performed.

Safety measures in the procedure preparation stage

A study conducted in China with 72,314 patients
with COVID-19 (44,672 laboratory-confirmed cases,
16,186 suspected cases, and 10,567 clinically diagnosed
cases) has reported fever, cough, dyspnea, myalgia,
fatigue and diarrhea as the most common symptoms.
Other signs and symptoms have been reported,
such as sore throat, chest pain, mental confusion,
and lethargy. The authors have highlighted that
COVID-19 had a benign course in 80% of the cases,
and that many patients, although asymptomatic, could
carry the virus.® It is worth noting the importance
of the differential diagnosis of dyspnea and fatigue,
especially when associated with the other symptoms.

During a respiratory pandemic, patients and
their families should be informed about the risks of
contamination, despite all additional measures taken
to minimize them. Because the number of elective
procedures will be drastically reduced during that
period, the length of hospital stay is predicted to be
the minimum necessary for each protocol consensually
elaborated.” Moreover, defining a procedure as elective
requires clinical judgement, because postponing it
might have effects that will increase the likelihood
of decompensation and adverse events during the
pandemic, such as in high-risk patients with unstable
angina. Therefore, the decision about performing a

procedure should be individualized and based on the
patient’s risk and benefit analysis.®

Despite the adoption of measures to reduce
exposure, healthcare personnel shortage should be
anticipated based on the likelihood of the removal of
infected, exposed, at-risk and quarantined healthcare
personnel. Particular attention should be given to avoid
simultaneous exposure of healthcare professionals
sharing the same skill set to prevent simultaneous
contamination, especially in teaching institutions
where the staff usually act together.* In addition, it is
worth emphasizing the importance of reducing as
much as possible the circulation in the procedure room
to ensure the minimum safety threshold established in
CCL procedural protocols.*

It is worth noting that patients with suspected or
confirmed COVID-19 should ideally undergo procedures
at the end of the day or in CCL rooms dedicated to
COVID-19, when available, because of the need for
terminal disinfection.*

Patients already intubated represent a lower risk
of contamination to healthcare personnel, because
they are on closed-loop ventilation. In patients with
suspected or confirmed COVID-19 who need orotracheal
intubation, this intervention should be performed before
arrival to the CCL; in addition, intubation should be
considered as early as possible in borderline patients to
avoid the need for an urgent procedure and to minimize
the contamination of the staff.*

Safety measures concerning the procedures

Healthcare personnel exposure and benefits to
patients should be balanced for all interventional
procedures. For example, during a respiratory epidemic,
for hemodynamically stable patients with COVID19+
and ST-segment elevation myocardial infarction,
fibrinolysis might be an alternative according to some
authors;*® however, the length of hospital stay waiting
for coronary angioplasty after fibrinolysis should be
carefully considered.

Itis worthnoting that COVID19is spread via respiratory
droplets and contact with surfaces on which the virus can
last for long periods, such as cell phone, keyboard, mouse
and door handles, thus, the procedure duration should
be reduced to a minimum.'"" Moreover, patients with
suspected or confirmed COVID-19 should be using a face
mask upon arrival to the CCL and continue to use it during
procedure preparation and the procedure itself.*
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All CCL personnel should wear PPE, including
FFP2/N95 respirators, goggles, full face shields,
disposable caps, gowns, surgical gloves, and shoe
covers, during the entire procedure, because of the
potential for those patients’ clinical deterioration
and the consequent risk that comes with intubation,
aspiration and cardiopulmonary resuscitation.
In addition, CCL staff should be well educated in the
proper donning and doffing of PPE because of the high
likelihood of contamination involved in the process.>*

It is worth noting that myocardial injury has been
reported in 7% of the patients with COVID-19 and
might correspond to type 2 myocardial infarction or
myocarditis." Thus, no effort should be spared in
reaching the differential diagnosis before the procedure
with the aid of imaging tests, such as point-of-care
echocardiography.

In addition, it is worth emphasizing that percutaneous
coronary intervention should only be performed to the
culprit vessel, unless a nonculprit lesion is deemed
unstable or in the presence of multiple culprit lesions.'?

Post-procedure safety measures

During the pandemic, in anticipation of a surge
in hospitalization required for COVID-19 infected
patients and because not only most inpatient beds will
be made available for COVID-19 treatment, but also
to avoid additional contamination, hospital discharge
will occur earlier for stable patients who might be
followed up via telemedicine."

Within the CCL, all nonessential equipment should
be moved out of the procedure room or covered with
clear drapes before patient’s arrival to the room, and the
same applies to the control and post-procedure recovery
rooms. After a procedure in a patient with COVID-19,
thorough terminal disinfection can be performed with
ultraviolet light.'?

The standard positive pressure ventilation system
of the CCL consists of an air-handling unit that
distributes conditioned air to different functional units,
including the procedure, post-procedure, and control
rooms. Positive pressure with adequate air changes
can rapidly eliminate the virus from the environment;
in addition the risk of cross-contamination from
airborne infections has been shown to be low if
the personnel is protected with appropriate PPE.’
The positive pressure ventilation system should be
extended to the rooms associated with the procedure.

Itis worth noting that the inflammatory state of patients
with COVID-19 often determines a hypercoagulable
condition that requires additional use of heparin."

Figure 1 shows the safety recommendations for
CCL procedures during the COVID-19 pandemic.
Those written in bold letters should receive special
attention during the COVID-19 pandemic.

Safety and protective measures for healthcare workers

During the COVID-19 pandemic, all material used
for invasive procedures, including the equipment for
anesthesia, orotracheal intubation and mechanical
ventilation, in addition to PPEs, should undergo a
daily check and be readily available for easy and
rapid use to minimize the work and burnout of
healthcare professionals.’

The PPE should be removed preferably in an anteroom.
If no anteroom is available, doffing of PPE should be done
inside the procedure room, at the end of the procedure
and after the patient has been transferred away, except
for the PPE for respiratory protection, which must be
removed outside the procedure room."”

Post-procedure visits should be performed by the
lowest number possible of professionals; moreover,
discussions about additional management should be
converted to an online or telephone format, and the same
applies to morning CCL rounds.'***

Most sanitizers contain alcohol at different
concentrations and are used for cleaning and
disinfecting high-touch surfaces (floor, walls, ceiling,
and countertops), a precaution that is important during
the COVID-19 pandemic. SARS-CoV-2, a single-strand
RNA virus, is sensitive to ultraviolet radiation and heat,
being inactivated by lipid solvents, such as ether (75%),
ethanol, sanitizers containing chlorine, peroxyacetic acid
and chloroform, except for chlorhexidine.’

Terminal disinfection of the procedure room at the end
of each procedure is highly recommended during the
COVID-19 pandemic. Disposable PPE, sheets, fabric, and
sponges contaminated with blood should be placed into a
waste container marked with the biological hazard symbol
and disposed into a waste bin labeled as ‘COVID-19"."

Figure 2 shows the general safety items for CCL
procedures. Those written in bold letters should receive
special attention during the COVID-19 pandemic.

Figure 3 shows the steps for putting on and removing
PPE for CCL procedures during the COVID-19 pandemic.
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Before the procedure

v Balance of healthcare personnel
exposure against patients’ benefits.

v Anamnesis: identification, weight,
height, indication for exam,
comorbidities, risk factors, tolerance to
decubitus position, history of allergies,
medications being used, previous
complementary tests.

v Signs and symptoms compatible with
COVID-19 (fever, cough, dyspnea,
myalgia, fatigue, diarrhea, sore throat,
chest pain, mental confusion and
lethargy).

v" Explanation about the informed
written consent and its signature, with
emphasis on contamination risks and
measures to avoid them.

v Assess all devices in the CCL procedure
room on a daily basis (imaging and
telemetry monitors, computers, image
acquisition devices, contrast injection
pump, anesthesia cart, defibrillator),
which should be readily accessible.

v Nonessential CCL devices should be
moved out of the procedure room or
covered with clear drapes.

SAFETY RECOMMENDATIONS FOR CCL PROCEDURES

During the procedure

v Use of proper PPE (apron, gown, surgical

gloves, goggles, full-face shields, N95
respirators) and training of CCL personnel
on putting on and removing PPE.

v’ Patient’s positioning with monitoring and

re-checking in the presence of all team
members (patient’s identification and
procedure to be performed, COVID-19
signs and symptoms, medications being
used, with an emphasis on antiplatelet
agents and sexual stimulants, fasting
duration, possible pregnancy).

v Review of the arterial puncture site.
v" Assessment of contrast type and amount

(previous kidney disease, age, patient’s
hemodynamic state, estimated glomerular
filtration rate).

v Good communication within the team,

with reference and counter-reference,

and continuous training in emergency
protocols (cardiorespiratory arrest, stroke,
anaphylaxis, coronary artery rupture).

v Talk with the patient for the early approach

to complications (analgesia, nauseas).

v Support the previous differential

diagnosis of myocardial injury with
imaging techniques, such as point-of-care
echocardiography.

v Percutaneous coronary intervention should

only be performed to the culprit vessel.

After the procedure

v Assess the possibility of earlier discharge
and follow-up via telemedicine.

v Thorough terminal disinfection
after CCL procedures performed in
COVID-19 patients.

v Positive pressure with adequate
air changes can rapidly eliminate
the virus from the environment
and should be extended to rooms
associated with the procedure.

v’ Surveillance of the puncture site to
prevent hematomas. If possible, radial
compression bracelet and vascular
occlusion devices should be used, but
they add cost to the procedure.

v" Educate patients and families on
the procedures performed and post-
procedural care (household recovery time,
puncture site surveillance, medication
use, telephone contact made available for
digital COVID-19 follow-up).

v Provide technical report with
description of the procedure, type and
amount of contrast used, medications
administered, radiological exposure
time and dose, complications.

Figure 1 - Safety recommendations for cardiac catheterization laboratory (CCL) procedures during the COVID-19 pandemic.
The recommendations written in bold letters apply specifically to the COVID-19 pandemic.>57510-14,27.28

A recent case series of 5700 inpatients with
COVI-19 (median age, 63 years; male sex, 60.3%) in
the city of New York, United States, has reported
a high prevalence of comorbidities, especially
cardiovascular ones, as follows: arterial hypertension,
56.6%; coronary artery disease, 11.1%; heart failure,
6.9%; obesity, 41.7%; and diabetes, 33.8%. In-
hospital lethality rate was 21%, which increased to
88% among those requiring mechanical ventilation.
In addition, the authors have reported that most
patients maintained their routine medications, such
as angiotensin-converting enzyme inhibitors and
angiotensin Il receptor blockers. These data reinforce
the need to maintain the traditional treatment of
patients with heart diseases to avoid decompensation
during the pandemic.”

The challenges presented during the COVID-19
pandemic are huge, not only the approach of
patients with cardiovascular diseases, who need

to continue their treatments regardless of having
or not COVID-19, but also the management of the
complex cardiovascular manifestations of SARS-CoV-2
infection, such as myocarditis, Takotsubo syndrome
and myocardial injury, which can mimic ST-segment
elevation myocardial infarction. In addition, patients
usually delay seeking hospital treatment because of
fear of contamination.?**

During the COVID-19 pandemic, the established
strategies, such as primary angioplasty, remain
the standard treatment. These strategies should be
performed at hospitals that are well equipped for a
timely response and that have a team of specialized
professionals wearing the aforementioned PPEs.
The fibrinolysis-based strategy should be reserved
for situations in which primary angioplasty cannot
be performed.*

Although interventional cardiology certainly entails more
engaging topics than safety, extraordinary times call for
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Ergonomics

v’ Tailor the workplace: layout, position
of the devices, room temperature (to
prevent work-related osteomuscular
disorders and repetitive strain injury).

v Maintain correct body posture, use
keyboards properly and maintain
screen at eye level; refine the use of
hands during injections, in managing
the manifold, guidewires and catheters;
stretch and relax at regular intervals.

Personal protective equipment

v The apron’s size, model and cover area
should be tailored, as should its length
of use and its donning, doffing and
storing, to prevent cracks that hinder
its effectiveness.

v “Zero Gravity” lead apron — suspended
radiation protection system for the
body and head that allows freedom
of movement (alternative to the
conventional lead apron).

v Use of individual dosimeters, goggles
for X-ray radiation protection, thyroid
lead collars, non-slip closed shoes,
impermeable aprons, shoe covers, cap,
face mask, and hand gloves to avoid
contact with biological agents (blood,
secretions).

v Robot-assisted intervention provides
protection against radiation and better
ergonomics to the physician (CorPath
Robotic System).

Case Review

v" CCL team meetings, which are useful and
effective tools to assess and solve CCL
events, should be conducted virtually

during the COVID-19 pandemic.

SAFETY RECOMMENDATIONS FOR CCL PROCEDURES

Ionizing radiation

v" Adhere to CCL safety rules: protection
against radiation in the walls, doors, and
control cabin; transparent lead screen;
CCL table with lead protection to arms
and legs (skirt) and lead screen attached to

ceiling; light and sound radiation warnings.

Professionals should keep the largest

possible distance from the radiation source.

v Keep radiation as low as reasonably
achievable (ALARA).

v Minimize fluoroscopy time and use low-
dose fluoroscopy.

v Limit frame rate (15 to 7.5 fps)

v Minimize the use of magnifications; use
filters and radiation field collimation;
use image already acquired as reference
in an additional screen; and limit
cineangiography.

v' Adjust table height and image intensifier/
flat-panel detector close to the patient.

v Avoid wide angulations in image
acquisition.

v' Minimize the time of X-ray emission and
check the monitor for radiation dose.

v Perform preventive maintenance of
the equipment in accordance with the
International Commission on Radiological
Protection guidelines.

v Intravascular ultrasound (IVUS) and
optical coherence tomography (OCT/
OFDI) reduce the radiation doses and
contrast amount used in long procedures;
contrast-free techniques are available.

v Pregnant patients should only be exposed
in case of extreme need, such as acute
myocardial infarction, with lead shielding
on the abdominal and pelvic regions.

v" Pregnant healthcare workers should wear
double lead apron, according to each
region’s legislation.

Figure 2 — General safety items for cardiac catheterization laboratory (CCL) procedures during the COVID-19 pandemic.
The recommendations written in bold letters apply to the COVID-19 pandemic.’*7510-13-28

Equipment

v Power generator to support occasional
drop in energy supply.

v The equipment should be tested
daily before initiating the procedures
(defibrillator, monitors, image
generation and storage).

v Procedure room with suitable
dimensions and well-placed equipment,
allowing better flow of workers and
patients, avoiding impact accidents
and orthopedic lesions of healthcare
professionals.

v Avoid accidents with piercing-cutting
materials by discarding them in a
specific waste container; at the end of
the procedure, their amount should
be checked with the professional who
prepared the table.

Chemical and biological hazards

v Optimized plant regarding air quality.

v' Automated hand washing sites close to
the procedure room.

v Keep to a minimum the circulation
in the procedure room, which should
remain closed.

v’ Prefer disposable materials and correctly
reprocess the reusable ones.

v" Routine antibiotic prophylaxis is not
recommended, except for specific
procedures.

v' SARS-CoV-2, a single-strand RNA
virus, is sensitive to ultraviolet
radiation and heat, being inactivated
by lipid solvents, such as ether (75%),
ethanol, sanitizers containing chlorine,
peroxyacetic acid and chloroform,
except for chlorhexidine.

v Terminal disinfection should
be performed at the end of each
procedure.

v Disposable PPE, sheets, fabric, and

sponges contaminated with blood

should be placed into a waste container
marked with the biological hazard
symbol and disposed into a waste bin
labeled as ‘COVID-19'.

extraordinary measures. It is essential to revisit the different
aspects of protection for patients and healthcare personnelin
the CCL, as well as to tailor them to the COVID-19 scenario.

Health systems around the world have been overwhelmed
for months. However, unlike ventilators and wards,
healthcare personnel cannot be ‘manufactured” urgently,
mainly highly specialized professionals, such as CCL staff.*

All activities performed in CCL rooms need to be
restructured, and registries should be kept to quantify
the effects of COVID-19 on the treatment of patients
with cardiovascular diseases. In doing so, we will be
able to learn from this pandemic and thereby both add
value to this field and contribute to a rapidly growing
body of knowledge on COVID-19.
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PUTTING ON PPE
CCL anteroom

v" Remove any personal items

v" Hair should be fully held back

v’ Perform hand hygiene and use 70% alcohol

v" Put on hair cap, covering the ears

v Put on the facial mask FFP2/N95, fit flexible band to nose bridge
and fit snug to face and below chin

v’ Put on the goggles and face shield, placing them on top of hair
cap and over face and eyes, adjusting to fit

v Put on shoe covers

v" Put on protective lead apron or similar

v Put on the impermeable gown

v Perform hand disinfection with surgical scrubbing

v’ Put on the first pair of gloves

Procedure room

v - Put on the impermeable and sterile apron
v - Put on the second pair of gloves

PUTTING ON AND REMOVING PPE FOR CCL PROCEDURES IN
PATIENTS WITH SUSPECTED OR CONFIRMED COVID-19

Figure 3 — Steps for putting on and removing PPE for cardiac catheterization laboratory (CCL) procedures during the
COVID-19 pandemic.*521428

REMOVING PPE

Procedure room (after patient has been transferred away)

v’ Perform hand hygiene over the second pair of gloves with
70% alcohol

v’ Peel off gown and second pair of gloves together and roll
inside

v Discard gown and gloves in a waste container marked with
the biological hazard symbol and labeled as ‘COVID-19
(avoid contact while removing the gown because of the
contamination risk)

v’ Perform hand hygiene over the first pair of gloves with 70%
alcohol

v' Remove hair cap, shoe cover and goggles

v' Perform hand hygiene over the first pair of gloves with 70%
alcohol

CCL anteroom

v" Remove the first pair of gloves

v" Remove the respiratory PPE (surgical mask, facial shield,
FFP2/N95 respirator)

v’ Perform hand hygiene with 70% alcohol

v" Remove lead apron or similar

v’ Perform proper hand hygiene
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Acute Pericarditis in Crohn's Disease under Pharmacological Inmunosuppression:

A Diagnostic and Therapeutic Dilemma

Maria Trépa,~ Isabel Neves,™ Marta Salgado,™ Graziela Carvalheiras, ™ Vasco Dias

Centro Hospitalar do Porto, Porto - Portugal

Introduction

Acute pericarditis in young patients usually has a benign
course. However, in those with autoimmune diseases
it is mandatory to consider the risk of opportunistic
infections, and of association with the underlying disease
or immunomodulatory drugs. This case report aims to
show possible strategies for diagnosis and treatment of
this particularly complex group of patients.

Case Report

A 40-year-old woman, with Crohn’s disease diagnosed
in 2009 was admitted to the emergency department
with a 1-week history of fever, dyspnea and pleuritic
chest pain. She was taking adalimumab (anti-TNFa),
and azathioprine was started after a negative screening
for tuberculosis (TB) done by interferon gamma release
assay (IGRA). Upon admission, examinations revealed
pulmonary and peripheral congestion, and hypoxemia
(PaO,: 60 mmHg). C-reactive protein was elevated
(92 mg/L) and there was normocytic anemia (Hb:
7.9 mg/dL) and lymphopenia (670/uL). Electrocardiogram
showed T wave flattening and transthoracic
echocardiogram (echo) showed moderate pericardial
effusion and thickening of layers. Bi-ventricular function

was normal.

A diagnosis of acute pericarditis complicated by
effusion was assumed. Given the clinical context, she
was admitted for further management. She underwent

Keywords

Crohn Disease; Pericarditis, Tuberculous; Fever;
Tuberculosis; Anti-Bacterial Agents; Antibiotic-
Prophylaxis.

exhaustive examination from which we inferred:
(1) no criteria for myopericarditis; (2) no conditions for
pericardial drainage (especially effusion on the posterior
wall); (3) no microbiological isolates (i.e., bronchial
lavage without Koch bacillus isolation); (4) undetermined
interferon-y release assay (IGRA) in two different
occasions; (5) negative serology for acute infections (HIV,
CMYV, EBV, HSV 1 and 2, toxoplasmosis, parvovirus);
(6) positive immunological tests foranti-nuclear antibodies
(ANA), anti-histones and immunoglobulins G and M;
(7) thoracic/abdominal/pelvic computed tomography
angiography (Figure 1) with mediastinal and hilar
adenopathies (not accessible) with no other findings.

The anti-TNFo was discontinued and she was started
on ibuprofen and colchicine, showing an initially good
clinical response and decrease of pericardial effusion.
However, reassessment 15 days after discharge showed
an increase in pericardial effusion and echo criteria
for constrictive pericarditis: septal bounce, increased
respiratory variability (~40%) of the transtricuspid flow,
and dilatation and reduced variability of the inferior
vena cava (Figure 2).

Given the unfavorable course, four possible etiologies
of pericarditis were considered: (1) idiopathic/viral,
(2) bacterial (especially TB), (3) extra-intestinal
manifestation of inflammatory bowel disease (IBD) and
(4) association with immunomodulation therapy.

The case was presented in a multidisciplinary
meeting (including Cardiology, Internal Medicine and
Immunology specialists) that concluded that there
were no definitive criteria for the cause of pericarditis.
However, because of the evidence suggestive of TB
(immunosuppression, mediastinal adenopathy and
incipient constrictive pericarditis), the real possibility of
an adverse outcome if TB was not treated, as well as an
increased risk of worsening with the use of corticosteroid
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Figure 1 - Thoracic computed tomography angiography showing moderate pericardial effusion with asymmetric distribution.
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Figure 2 - Control echocardiogram performed two weeks after treatment initiation showing thickening of pericardial layers and
moderate effusion, septal bounce and increased respiratory variability of the transtricuspid flow.
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alone, we decided to assume the presumptive diagnostis
of tuberculous pericarditis. We maintained the Anti-
TNFa discontinued and started corticosteroids and
anti-TB drugs (isoniazid and rifampicin for 6 months and
pyrazinamide and ethambutol for 2 months).

The patient showed progressive improvement. Control
echocardiography at one and eight months after ending
TB-treatment revealed complete resolution of effusion
and of constriction criteria.

Discussion

As the number of immunosuppressed patients grows,
the diagnostic and therapeutic dilemma reported here
will probably increase since these patients are particularly
complex to manage. Viral etiology of pericarditis remains
the most frequent one, but it is mandatory to consider
not only the association with the underlying autoimmune
disease or with immunomodulation therapy but also the
risk of opportunistic infections.

Pericarditis was first described as an extra-intestinal
manifestation of irritable bowel disease (IBD) in 1967.!
It's the most frequently reported cardiac complication
and has various presentations, since self-limited forms
until severe perimyocarditis and cardiac tamponade,*®
The most accepted pathophysiological mechanism is
based on the pericardial aggression due to systemic
inflammation. An Italian study® reported a possible
relationship between pericardial effusion and IBD flares.
The development of pericarditis does not seem to be
related to disease chronicity and has been described
both independently and in association with IBD flares.?

There are also reports of pericarditis as a complication
of immunomodulatory therapy itself, such as associated
with 5-ASA, azathioprine and anti-TNFa drugs.
Accepted explanations include lupus-like reactions,
type 3 hypersensitivity and pro-inflammatory effect
of some drugs in serous membranes.®® Usually, there
is a clear temporal relation with the initiation of drug
use, with improvement after its discontinuation and an
increase in anti-histone antibodies. In our case, only the
antibody was elevated making it hard to establish a causal
relationship. The approach would be to discontinue the
offending drug and initiate corticosteroid therapy.

The presumptive diagnosis of TB was assumed after
a multidisciplinary meeting and careful consideration.
TB prevalence is still high in the urban region where
our patient lives. There is a known correlation between
anti-TNFa and TB reactivation that justifies mandatory

screening before starting treatment. In case of TB
pericarditis, a definitive diagnosis is notoriously difficult
due to the low yield of cultures and biopsies, and usually
a presumptive or exclusion diagnosis is made. The
progression to constrictive pericarditis is a potentially
serious complication. Without a targeted therapy, up
to 50% of patients with effusive-constrictive physiology
might progress to constriction in six months.® Several
studies reinforce the need to consider TB pericarditis in
patients at increased risk for TB development with non-
benign evolution. In the absence of Koch bacillus isolation
from the pericardial fluid or tissue, TB pericarditis
is considered likely if the bacillus is isolated from
sources and/or if there is a favorable response (based on
symptoms and echo) to anti TB-drugs.!’ In patients taking
anti-TNFa drugs, there is a particularly increased risk of
TB, frequently extra-pulmonary.

The impossibility of performing pericardiocentesis
was a limiting factor in our diagnostic approach.
However, in the absence of other strong diagnostic
hypotheses, and given the treatment with anti-TNFa,
the high TB prevalence, the angioCT and echo findings,
and the possibility of irreversible adverse outcome if
untreated, we assumed the presumptive diagnosis of
TB pericarditis. The good response to treatment favored
our decision.

This case report portraits the difficulties in the diagnosis
of these patients, but also provides possible therapeutic
strategies. In the absence of strong recommendations
for such complex cases, we trust in experience and
multidisciplinary discussion. These cases should be
managed with specific strategies defined individually.
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Abstract

Eduardo Nani Silva,

Luis Otavio Cardoso Mocarzel,” Ronaldo

Case Report

The heart and lung are target organs in systemic
sclerosis (SSc) and similar symptoms (dyspnea and cough)
may make the differential diagnosis between the two
lesions difficult. In addition, complete atrioventricular
block (CAVB) is a rare complication of this disease. This
case report is about a patient with SSc and pulmonary
fibrosis who was admitted to the emergency room with
CAVB, heart failure (HF) and progressive worsening of
the underlying disease.

Introduction

Systemic sclerosis (SSc) is a multifactorial autoimmune
connective tissue disease, with high morbidity and
mortality rates, whose prevalence in the general
population is 5%."* It is characterized by vascular injury
and fibrosis of the skin and internal organs, the heart
and lungs being the most frequently involved organs.>*
It is divided into 2 main subsets based on the extent
of cutaneous involvement, limited and diffuse; the
latter is associated with more visceral involvement."
Cardiac involvement can affect the pericardium, the
myocardium, and the conduction system.*” Complete
atrioventricular block (CAVB) is the least common
conduction abnormality.*” Here, we report a case of
rapidly progressive systemic sclerosis complicated by
CAVB and heart failure (HF).

Keywords

Heart Failure; Atrioventricular Block; Scleroderma,
Systemic; Hypertension, Pulmonary; Pulmonary Fibrosis.

We report the case of a 50-year-old black man
diagnosed with rapidly progressive diffuse Systemic
Sclerosis, confirmed by clinical and serological tests®
under treatment with methotrexate, folic acid and
monthly pulse therapy with methylprednisolone and
cyclophosphamide. He sought care in the emergency
room presenting with a clinical picture of HF, with
progressive worsening in the last three months, in
addition to evening fever. On physical examination he
presented tachypnea, with no signs of respiratory effort,
cold extremities, slow capillary filling, JVP at 45 degrees
and cannon “a” wave in JVP and diffuse skin thickness.
Blood pressure 110/70 mmHg, heart rate 42 bpm and
respiratory rate 26 bpm. The examination of the thorax
revealed left deviation of the ictus cordis, regular heart
rate, presence of LV third heart sound, a grade 2/6 systolic
murmur and a grade 3/6 tricuspid regurgitation murmur.
Lungs with bilateral crackles. Hepatomegaly with pain
on palpation. Bilateral lower extremity edema (2+/4+).
Electrocardiogram (ECG) showed CAVB (Figure 1).

Therapy with intravenous furosemide, spironolactone
and enalapril was initiated upon admission, and the
patient was referred to the cardiac intensive care unit.
On the second day of hospitalization, a permanent dual-
chamber, epicardial pacemaker was implanted (Figure 2).

The transthoracic echocardiography (TTE) revealed
increased left cavities, diffuse hypokinesia, LVEF of
38% (Simpson’s rule), moderate mitral and tricuspid
regurgitation and PSAP 65 mmHg. Thoracic computed
tomography (CT) displayed ground-glass opacity
distributed diffusely through both lungs, bronchiectasis,
inter and intralobular septal thickening and paraseptal
emphysema in the upper lobes. Laboratory tests showed
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Figure 1 - 12-lead ECG showing CAVB.

Figure 2 - Bedside PA chest x-ray showing cardiomegaly and pulmonary congestion. In addition, a right-sided dual-chamber
pacemaker can be observed.
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the presence of anemia, increased CRP and increased
NT-proBNP levels (Table 1).

Despite correction of the conduction disorder, there
was clinical worsening of HF and of the underlying
disease activity with the ongoing treatment, thus a
decision was made to start rituximab as rescue therapy®
of SSc. There was progressive worsening of HF symptoms
despite optimal medical therapy and the patient evolved
to death due to refractory cardiac shock.

Discussion

Cardiac involvement in SSc includes pericarditis,
myocardial disease and conduction abnormalities.
Between 25% and 75% of the patients have
electrocardiographic abnormalities, such as ST segment
changes, ventricular or supraventricular arrhythmias and
conduction disorders.? The most frequent conduction
abnormality in SSc patients are left branch block, first-
degree AV block, left anterior fascicular block and right
branch block. CAVB is a rare complication that affects
less than 2 percent of patients.*”? In a large international
series of 3656 SSc patients, conduction disorders were
observed in 12.7% of them."

Lung disease is seen in 61% of SSc patients," and the
most prevalent clinical manifestations are pulmonary
fibrosis and pulmonary vascular disease, which
cause arterial pulmonary hypertension (APH)."*# The
prevalence of APH varies according with the diagnostic

Table 1 - Patient laboratory data

Admission D14
Hemoglobin (g/dL) 10.8 9.8
Hematocrit (%) 34.2 30.9
Leukocytes (mm?®) 10,700 10,600
Bands (%) 1 2
CRP (mg/dL) 8.91 13.61
INR 1.15
Urea (mg/dL) 73 65
Creatinine (mg/dL) 1.06 0.86
Sodium (mEq/L) 133 130
Potassium (mEq/dL) 42 44

Nt-proBNP (pg/mL) 40,643 101,821

method used: between 8 and 12%, by right cardiac
catheterization, and about 38% by TTE.">* APH is often
diagnosed late in the evolution of the disease, as observed
in our patient.

Patients who have clinically evident cardiopulmonary
involvement evolve with a worse prognosis;'# therefore
screening of subclinical involvement in patients with
SSc should be considered. Nevertheless, data on the
best screening method are not well-defined yet. Initial
investigation of cardiac involvement must include
ECG, TTE and cardiac biomarker testing, such as brain
natriuretic peptide (BNP) or its inactive form NT-
proBNP.2 In asymptomatic patients, without confirmed
diagnosis by initial examination, the 24h Holter and
cardiac imaging exams, such as magnetic resonance
imaging, may be indicated.®!!

The rapid progression of the underlying disease,
refractoriness to HF treatment and the significant
presence of APH contributed to the patient’s death.

Conclusion

The reported case reinforces the importance of early
diagnosis of cardiac and pulmonary involvement in
SSc, aiming at better therapeutic approaches and the
reduction of morbidity and mortality.
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November 20-23, 2020

Centro Internacional de Conveng¢des do Brasil
(CICB) - Brasilia

XXVI Congresso Nacional do DERC
Centro Fecomércio de Eventos - SP

November 26-28, 2020

26° Congresso Brasileiro de Cardiologia e Cirurgia
Cardiovascular Pediatrica

Royal Tulip Brasilia Alvorada
November 26-28, 2020

47° Congresso da Sociedade Brasileira de Cirurgia
Cardiovascular

PUCRS - POA
March 26-27, 2021

41° Congresso da Sociedade de Cardiologia do
Estado de Sao Paulo

Transamerica Expo Center

June 03-05, 2021

DEIC 2020/2021
Hotel Royal Palm Plaza - Campinas
June 24-26, 2021

30° Congresso do Sociedade Mineira de Cardiologia
Ouro Minas Palace Hotel

July 01-03, 2021
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The International Journal of Cardiovascular Sciences (IJCS) is now accepting papers
for a special theme issue on Chagas Heart Disease, to be published in September 2020.
The Editors are looking for articles focusing the diagnosis, treatment, epidemiological
aspects, and pathogenesis of the disease, as well as immune mechanisms involved in
myocardial injury. The deadline for submission is May 30. Interested authors should
submit their papers online at ScholarOne System. For questions or general inquiries,
email revistaijcs@cardiol.br.

Claudio Tinoco Mesquita, MD
Editor-in-Chief
International Journal of Cardiovascular Sciences

Authors can submit their manuscripts through the Manuscript Tracking System. To submit
your paper visit: https://mc04.manuscriptcentral.com/ijcs-scielo.
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Submission Deadline June 30", 2020
Publication Date November/December 2020
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